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CHUONG BIY

cAc mEN ruqNc IrHItr

C6i quqt'
Khi cdc bn phe phiy cAi qu+1, thi ha thf,y'mdt rn6

'16 chiu hon. Cac bir lAm nhu lhd trrbng chting nhu
hoAn ioAn khong hai gi<Idn nh&ng nguoi khac hiQu

c6 mirt & trong phdng, vir ngutri xung quanh chi ndn
clm on circ bn mbi ph&i, b&i vi hg ald quat mitt kh6ng
khi & trong phdng.

Bny gid chtiug ta hdy xemtinb hinh thuc td c6 dtng
nnu il6 kh6ng. Tqi sao khi chring ta qrr4t thi lai thd)'
mAt m6 d6 chiu? 'fhi ra, sau khi lop khdng khi truc
ridp dinh sit viro mirt ta n6ng lOn thi n6 tr& thAnh ciri

chup khOng khi n6ng v6 hinh [p vAo nrit chtng ta,

u i, n6ng, mit chfng ta' nghia L\ ldm tri hoin su tidp
. rc mat nhiCt 6'tI6; Ndu khong khi xung quauh ta khong
'ru tlOng thi tdp khdng khi ndng ti6p xuc vdi m{t-chung
ta dd ch--i bi knOng khi chua n6rrg, nlng hcrn diy l6n
trdn mQt cich hdt sric chflm ch4p. I(hi chong ta ldY

qu4t xua l6p kh6ng khi n6ng dy di tbi m{t chtng ta
luOn lu6n tidp xric voi nbtng lop kh0ng khi nroi chua

n6ng ldn v lu6n lu6n truyEn nhiet cho cdc I(iP khOng

khi 7y; than th6 chrlng ta l4nh di va chnDg ta thd)'
mAt rn6 dE chiu.
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Nhu lbd c6 nghla la, khi phe phhy quar, cAc bi
luon xua ilubi lop khdng khi n6ng & mlt rli vd thay
thd n6 blng lcrp khdng khi chua n6ng, tdi khi lcrp
kh6ng khi moi ndy lqi n6ng l6n thi n6 Iqi alu.oc tbay
thd biing mdt l6p khdng khi chua n6ng kh6c v.v...

Ilhi ding quat le ta de tlng cuong su trQn ldn cfra
khdng kbi r'A lAnr cho nhiet d0 cta khdng khi trong cl
phdng nhanh ch6ng cdn b[ng vdi nhau hon, nghia Ia
di lim cho minh d6 chiu bXng cAch ldy kh6ng khi mt'rt
o xung quanh nguli kbitc. Dudi dAy, chirng tdi sE trinh
bey tec dung cria c6i quqt trong mdt tlud'ng hop khAc.

Tai sao khi c6 gi6 Iai thCy lanh hcn?

Ch[c h&n ai ciing bidt rXng, troi ret m]r im gi6 thi
d0 chiu hon so vdi ldrc c6 gi6. Nhung, kh6ng phai tIt
c& moi nguoi ttEu bi6t nguyCn nhen cfra hiQn tuong
6,y. Chi cac sinh udt moi cim th{y gi6 bu6t khi cd gi6;
nhi(t bi0u hoin toin khOng tut xu6ng khi al6 n6 ra
ngoAi gi6. Tru6c h6t, s& di ta c&m tbdy r.6t bui5t trong
nh&ngggAy dong c6 Biti ltr t, nhiQt tri' nrlt cira ta,
(vI n6i chung l?i lu toin tbiin ta) t6a ra luc dy nhibrr
hcyn h&n lirc troi im gi6: khi im gi6 lop kh6ng khi hi
thAn tba ta iirn n6ng l6n kh6ng duoc thay thd nhanh
b&i lcrp kh6ng khi mryi, cdq lanh. Gi6 cAng m4nh, thi
trotrg mQt phrit cing c6 nhii:u kh6ng khi ddn ti6p xric
yc/i da thit ta ve do d6 trong mot ph(t thin thb ta cing
bi ldy di nhibu nhidt. Chi m$t tli6m d6 th6i ciing tlri
g{y ra cAm giric lanh.

Nhtrng, hiy cdn mQt nguydn nbAn kbAc uiia. Da
chung ta luOn lu0n b6c hoi hrn, ngay ca troDg khdns
thi lanh cfing vaJ. DA bdc hoi chn phli c6 nhiCrluqng,
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Dhidt Cv l{v tt co tbE chring ta vA tu ldp l(h0ng kbi

alini s6i vio co thE chung ta' Ndu khdng kht hhOng

i;to;g thi su bdc hcri ti6n btrnh rflt ch{m' b&i vi
lon khoJs khi tidp xtc voi da sE rdt ch6ng no hoi

n,iirc t Ue"o hoa) (tioog kh0ng khi di no hcri nuoc thi

su b6c hoi khong thb ti6n llou manh duoc)' Nhung ndu

kir0ng khi tuu tt6ng vA lop kh6ng khilidp xuc r'Oi da

cnrin[ ta lu0n ludn tl6i noi thi srJ bdc hoi luc niro cirng

tidn f,ann mOt cach 1nanh mE, md nhu vdy thi sE ti6u

hao mdt rdt nhibu nhiQt lfiy tri trong.co th6 chl'rng ta'

Thd thi tirc dqrng lirm lanh cira gi6 lcro ddn muc tlQ ntro ?

Ei6u niv phrr thu6c v{n t6i cira gi6 vi nhi-0t dQ cria

kh0ng khi-; n6i chung, tdc dtrng lim llnh dy ruqt xa

rn*c 
-mi mqi ngu&i thudng nghi ddn. Chring toi dtra ra

mOt thi du db c:ic b4n c6 th6 quun niQm du'oc t-'" dllq
d6 nhu thd nio. Gil sfr nhigt tlQ cira khOng khi ld +4"C
nhung khdng hb c6 mOt ti gio nio ci' Trong tlie'u

kiQn i-y, nhiOl do cia da chung-ta ld 31eC' Ih.""S-:do
U6y gio co m$t lubng gi6 nhq thbi qua vta dri layd$rg
l,i cU"nlung chua lirm rung chuytn la cdy (v{n t6c 2lrl

tlong mot gleyl tni nhi(t dO rla cbring ta giim di 7oC;

khi giO tnmngqn co phdp phoi bay (r'in t6c 916 6m.trong '
mQt-giay) thi- rla chring ta lanh tli m6t 22'C: nhiet.d0
cia da tra xu6ng chi cdn 9aC t Nlriing s6 liOu nay chtng
tOi lrich tu cutin < C<v s& v{t lJ hoc khi quybn ung rlgng

trong y hqc r cfra Kalitin. Trong cu6n sdch nly,.nhqng
b+n tlqc- hi6u hgc sE tim duqc nhiEu chi lidt li' thti'

Nhu vdy li mudn phAn do{n r[ng chung ta sd cim
th{y lqnh nhu thd nio, kh6ng th6 chi dua vio m-0t

nnGt aii khong thdi, mA cdn phii chu y t&i vin tdc cfia

gi6 n&a. d cung m6t nhi€t i10 nhu uhau, nhung n6i

cUung & Leningrat c6m tbdy ret budt hon & Matxcova'

b&i vi vdn t6c trung binh cfra gi6 treo bo be Bantich.
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bing 5 - 6rn trong m$t giey, cdn 6 Mitxccrva lhi
c6 4 - 5m tlong mot giay. Vdn t6c gi6 & khu ngoai
Baican trung binh chi vrio khoing 1 - 3m trong
mQt giAl', cho Den rdt & dd1' cdn di. chiu bon. C6i r6t
nbi tidng tr tldng bQ Xibdri thit r.a khong gie bu6t
ddn chi mric ilg gb€ g6m nhu chtng th, nhiing ngucri
s6nq & chAu Au tld quen vdi gi6 to, vAn thurlng nghi.
Il&i vi, iv il6ng bQ Xib6ri hhu nhu ltic nAo trdi ciing
llng gi6, dlc biCt li vb mira ttdng.

Gi6 n6ag & ea rr3c,

Sau khi alec doa.n tren, tdt c6 ban s6 ph6t bi6u:
< Nhu thd c6 nghia li, trong nhfrng DgAy n6ng buc,
gi6 sd lam cho ta mrlt m6 d6 cbiu. Nhung tai s{io nhu
thd nra cec nba du lich lai con thr.rong nh:ic,Idn 9rO
nring il sa mqc ? D.

56 di c6 mriu thuAn d6 lri vi,, trong khi hAu nhidt
rl6i, kh6ng khi thuoDg ndng hon thdn thb chttng ta.Do
do, kh6ng n6n tdy ldm ta rlng, & dey, khi c6 gi6, ngu&i
la tbiiy n6ng LLrc hon cbrir khdng phii li nrri.t m6 d,i chiu
hon. 0 driy kbdng cdn lA rban tha lruyEn nhiet cho
kh0ng khi nira, md n'gucrc lai lA kb6ng khi truyEn nhi€t
cho ngudi. Do d6, thud.ng xuy€n cing c6 nhibu kh6ng
khi ddn tidp xuc vdi co thb ta rhi ta cing cfim thdy
n6ng. Th{t va)', sq bdc hoi 6 ddy tuy vAn dutyc tlng
culng vi c6 gi6 Dhung nhiQt do gi6 n6ng mang lai
cho ngudi rrit crlc vfin nhibu hon. E6 ciiog . lA lf do
tqi sao cu dAu & trong sa mqc, thi dq nguoi
Tuy€cm€ni chilDg han, vb mtra hd lai m{c ao khoAc vA
dQi mfr l6ng tht.
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Voan che mdt c6 rl Cm kh6ng?

EAy lei cdn mQt Ydn dE vat lI hqc 
-niia -trong, 

ddi
rdns hAns nqirv. Cdc bA, cAc chi dEu kb&ng dlnh rfrng:
,oai cle"ml"t .O i, fiIn: khOng mang khen voan, m{t
sE c&m thdy lgnh. Nhrng khi nhin th{y khln voan qu:i
m6ng vA soi ddt lai rdt thua thi nam gi6i thulng thr&ng
khOn"g tln nhu ttrd vl vin cho rfrn-g t{c dung giii 

-6m
cta kbin voan chi tn m$t tliEu tu&ng tuc.rng mA th6i'

Nhung ndu b4n nh& lai nhitng tliEu dd n6i tldn ti1
thi, b4JsE tin tu&ng hon & lcvi kh&ng dlnh fiy'-Dit
cho cAc scvi kh{n voan dCt thua thd nAo di nta, khin
cdng vdn'lam cho.kh6ng khi di qua.ch{m- t4i. mQ.t pnh3

niol Sau khi l6p kh6ng khi tluc tidp dinh sAt vAo mlt
chung ta n6ngien, thi n6 c6 tic dung nhu 

-m$t 
cAi

miit iq bfrng knong kti nong, - lop kbong -Ibi- "II'duc.rc khfn 
-voan gi& Iai khoPg bi gio,xua tli. nbanh

nhu lUc khOng c6 khln voan. Do ilo, khdng ndn nghi

ngo cec bn cAc chi khi ho noi rirng, Iuc tltri 
-hoi 

llnh
vi co gio nhg, mit kh0ng che kbdn voan cinr thdy

lqnh hoD khi c6 khln voan'

Vd udP rrit.
Ndu b4n chua c6 dip trOng thdy loqi vd ray thi chic

lr" 
"los 

tli tunq ngiie nr-ri itdn ho[c di ilgc thdy qua

"a.t na."fn*"o-lA; beng tl(t s6t khdng nung nr)y c6

.Oi ri"r, chdt tht vi ln c6 th6 lem cho nudc dd vio
trong tlo tr& nen m{t hon cac v{t xung quanh' LoBi

,o niv tdt duqc thdng dgng trong nhin din cec nudc

& oUuong nam (& miEn Crim€ thuQc Li0n xd cring c6)'

;i;t .di nhibu tdn goi: & TAv-ban-nha goi ld < Alica-

ratxa ), 6 Aic4p gai lir: s Giula > v'r"" (r)'

-irl 
""ur1o 

niry & nong thon vlit nam cfing c6 r[t nhlEu (N'D)
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. Bi mlt vb tdc dung lirm Iqnh cria nhtng vd niy that
Ie don gian: nudc dung tlong vd thdm qua thnnh ddt
s6t ra ngoii vA tu tu ]r6c hoi, khi b6c hoi n6 s6 l{y
m6t phhn nhiQt tu v0 vir tir nuoc ilung trong vd.

Nhung nuoc tlung tr.ong nbiing vd Dhu thd kh(rng
th€ ni{o lanh di nbiEu lirrn nbu trgudi ta thudng m6 ll
trong mOi vAi cudn du k1r vi6t "vb 

cec nudc f,noong
nam. Tdc dqng lAm lanh & ddy khdng lon l&m. N6 phu
.thugc rdt nhibu di6u kign. Kh6ng khi cAirg n6ng, ntroc
thiirn ra ngoii binh bdc.hoi cing nhanh ctinginhiEu,
thenh ra nudc & trong vd cdtrg tanh tti. Su lanh di cdn
phu thuOc vno dQ hm cta kh6ng khi xung quanh: rrdu
trorg kh6ng khi c6 nbibu hoi hm thi sLr bdc hoi xly
ra- rdt chdm vtr nudc lanh tti khOng nhi6u lirn, ngunc
lai lrong kh.6ng khi khO rtio thi su bay hrri x6y ra riit.
nhanh, khidn cho nuoc lauh di 16 rei. GiO ciing ttrbi
nhanh quitrinh bay hoi cing manh vA do tI6 tdng cuoag
tec dung lim l4uh; trong nhfrng ngdy nong br'rJnhung
c6 gi6, ndu ta m[c m6t c{i Ao u6t thi s6 crim thdv mAi
m6 d6 chiu, qua diEm d6 ra thdy 16 rAc dsng cfia giO.
Su. gilm nhi6t dO 

-rrong 
c{c v6 rop mAt thud"ng khlngqli 5l!l Trong nh&ng ngAy n6ng brtc & phuong iam kui

nhi€t bi€u chi 33oC thi nu6c & trong vd oop -ii tnoOnr
!6 9-tog nbiQt it6 v6i nu6c dm &'irong U;i" tn-, rii3
li ?8r9.CAc ban xem tI{5', rrCn rhuc td, rAc drrng lanr
lgnh cia loqi vo niy-ch&ng c6 loi li bao. Nhun*s loai
v-d- ndy giri nuoc lgnh rdt ldt ve nguoi ta duug chring
chfr ydu ciing Ii nh&m vtro muc diJh uAy.

Chrlng ta c6 tha thi nh xem nu6c lrong vd
<< alicaratxa > lanh ddn m&c tI6 ntro, Thi du. ta c6"mqi
vd atung tluqc 5 lit nu6c, bAy gid gil sri rlng nu6c &
trgng 

:-d- qe bay hoi m{t UtO lir, rrong nhing ngiy
r6ng 33"C, mu6n rAm bay hoi I trr nalc 1r fgj piai
8



rn{t chung 580 colo, nudc & trong vd dd bay boi mdt

tifO kg ttinn ra chn phli c6 58 calo' Ndu nhu toin
bg 5r'calo nAy lA do nuoc lrong Yd cung:ip t-h'""0i.9:

d0 nu6c & trong vd sE gi6m rli 58,5' ttlc ta rap xr rz
aO. Nnooe aqi il6 pU6n nniQt chn thidt cho slt bay hoi

tai Ouqc itiy ttr tUenU vd ; mlt 'khAc, nudc & trong vd

,o^ adog tio; tantr di lai vua bi khOng khi n6ng tidp

oiAn voi it,i ot ro ltrm n6ng I€n' Do d6' nuoc r) trong vo

Ifi'tanu tli ctiung n&a con s6 titn ducrc a tt'en nhA lhdi'

I(h6 m.i n6i tlu'gc, & tliu vd l4nh di nhiEu bon -
.lB la ngoiti ning hay dem vdo trong b6ng m6t'

d 
"goei 

i[ng tui ,ioO" luy ho'i nhanb htrn' nhung dbng

thofnhiQt tli vAo trong vd cfrng nhibl hon' Nlung chirc

cb&n t6i nhdt la db vd uop mAt & trong b6Dg ram'

hoi c6 gi6.

< Trl u&p l4ub > kh6ng iltng nutrc il6'

Nguoi ra tld dua viro hiQn tuqng l4nh di ri bay hoi

chdiao rluoc mQt loai a tfi udp lanh > khdng dirng ddn

nu&c dA d6 giA thrc 5n. C{u tao cira loai t& u0p-lanh

ndy rdt giin aon, alo la mot cAi hdm bxng g6 (t6t

,f,it ta lim bing s[t m4 k8m), trong hdm co gia d6

tlit nbiing thuc In cln lirm lanh. Tr0n n6c hdm d{t
mQt cai UioU ael dung nudc lanh nguyen ch?it' L{y
mQt khln vii gai nhung mQt dhu vio trong binh' vi-
tl{t phhn cdn Gi nlm dQc theo thirnh sau cira hdm' rbi
a0 cno ahu kia nhfng vio mQt cii binh kh{c dlt &

duoi hdm. Sau khi cai khln thdm nudc, nuoc sE ludn

lu6n vfln chuyEn qua khln nhu qua mQt cii bdc- viy'
Lric dy, nudc sE 'tu t* bdc hoi vrl IAm l4uh tdt ca cec

ng{n cfra n tri udP lanh r.
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_ Lo4i " tti udp lqnh, niy n6n tlqt & noi mdt m6
troDg phdng ve t6i tdi Iai rhay nuoc lanb m$t thn tI6
cho ban tlom n6 lant tli nhiSu ho,n. bi 

"nrOr, 

-tf 
"f,dung nudc vd khin v&i gai thdm nuoc phii th&i sacU:

Ch6og ta c6 rhE chiu dtrqc t6ug ilCn mrlc d0 ndo ?

. ffa.nXne c_hju.16ng cfia eon ngudi kbA hc/n, nguli
ta thudng nghi rdt nhi6u : nbiQt dQ mn Thdn dAJcAc
nuoc phucrng nam chiu dung duoc cao hon b&n nhi6t
dg mA nguoi & miEn 6n d6i cho rlqg kh6 c6 rh6 chiu
tlqng duqc. Tai trung b0 Cblu Uc, ntiet al6 mta ht,
cr chO r'im tbud.ng li 46aC, cao nhdt c6 kbi tcri S5oC.

_ 
Khi tau l-ri tti tu- Hbng hli tldn vioh Ba tu mac du

trong cec phong cia thu lu6n ludn c6 quat th6ns oi6
th6 mn nbiQt dQ & tr.ong d6 vdn t6i 50oC'ho{c t on"nf,r,

- NhiCt d0 cao nh{t quan sAt thdy trong gioi trf nhidil
& treD mit df,t kh6Dg vuot qua 57"-C. NUet"aO nay duqc
1e9 dinh & m-0t noi gei la ( Thung lfing chdr; tbu;c
Calilo6cni (BEc M! - ND;. Noi nong ntdi6 Lien x0 iir
Trung A, nhift dg cao nhdt & ddy;bua boo gio vucrt
quA 50oC. (

-r*bfr ng nhiit dg vua k6 d tren dbu dE duoc do &
trong bdng rdm. NhAn lien chtng t6i giai thich flrom,
tai Eao cAc nhi khi tuong hoc thulDg quan tim aldn
nhidt dQ.tlo & trong b6ng rAm chri kb6ng phii ln
nhiet d0 do & ngotri n{ng. E6 la vi, chi nb.et bi6u
dit troDg b6ng rAm moi tlo tluqc n$iet dO cita kh6ng
&hi. Ndu dE nhi6t biSu ra ngoAi ndng, thi IUtrt trdi sts
hun n6 n6ug nhibu hon h&n so vdi kh6ng Lhi xung
quanb, thdnb ra dg chi cia n6 khdng cbo ta bidt mQt
chtt gi vb trtng th6i nhiQt cria kh6ng kht xung

10



quanh. Vi thd n6n dr;a theo d0 chi crja mQt nhiQt bi6u,.
tl{t ngoir nSng tlb n6i rlng thoi tidt n6ng br?c tht th{t
ch&ng c6 j ughia gi ci'

Ei c6 nguli ti6n hinh nhirng thi nghiQm d6 xAc dinh
nhiCt d0 cao uhdt mi co thb eon nguoi c6 th6 chiu
ttqng tluqc. Nguoi ta tla tim tndy li trong kh6ng khi
kho rAo, ndu ting nhi$t dQ that tu tu thi co thb chtng
ta ch8ng nhing c6 thb chiu tlung duoc nhi6t d0 s6i
cr'ra nu0c ( 100"C) me al6i khi cdn chiu dung duoc c&

nhiing nhiQt d0 cao hon nfta, ddn l60eG, nhu hai nhi
v{t lj ngtni Anh Blagotlen vi Tsento'ri tld chung minh
bxng cich tlu'ng hnng gic/ trong cei lO nuong bdnh mi
dang n6ng b6ng. Nhnn vifc nEr5 Tindan dd thudng n6u
la rlng: ,, Ngrrui ta co th0 dung binb an Yd sqr trong
mQt gian phdng mi nhiCt dQ cira kh6ng khi n6ng t6i
rDuc c6 tbb lim chin lrung gA va thit bittdt ),

Thd nhung t4i sao con nguoi lai co ndng luc chiu
n6ng cao ddn nhn viy? P6 lA vi trdn thuc td, co thb
con nguoi khong ti6p nhan nhiCt ttO d6, mn vin git
ntriPt d0 ghn voi nhiQt tIQ ti€u chuhn. Co th6 con nguli
cb6ng cu vcri nhiet dQ cao blng phuutrg Phep db mb

hdi, khi m6 h6i bay hcri n6 sE hut rdt nhibu nbidt 6
Iop kh6ng khi dinh sAt vdi da ta Yi lAm cho nhiCt d0

cta tOp tloog khi dy gilm di r{t DhiBu' Nhtng ttiEu

ki6n chn thi6t tluy nhdt gitip cho co lhB con ngudi
chiu dung tlucrc nhiQt dQ cao lA: crv th6 con ngutri

khdng ti6p xtc tnfc tidp voi ngu6n nhiQt vi khdng khl
phii khd rAo'

Ai dE ttng sdng & Trung A, tdt aEu nhfn thdy r&ng,

& d6 trdi n6ng 37rC vA hon n&a viu cdn luong tl6i
d6 chiu. Thd ;I trdi n6ng 24"C 6,LdningrAt thi l4i
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cAm tbdy kh6 cbiu. Nguy0n nhAu, di nhi0n ln do d6
Arn cira khdng khi & Leningrat cao, cdn & Trung A tht
rdt it rnua, khl h{u vd cing kho rao. (1)

NhiQt biEu hay lA khi 6p kd ?

C6 mQt thi€n giai thoai thri vi vb mr)t anh chAng
ngiy tho khdng chiu tfrm vi nguy0n nhirr kj quai
sau diy :

- T6i alnt khi_rip kd trong chAu t[m, klri {p kd cho
hay ling c6 bio... Liri dy me t6m thi thit ld nguy hi8m I

Nhun-g b4n tlung nghi rirog bao gid cnng phin bidt
du^oc d6 ding nhi€t bi6u vai t<ti ap t6. C6 nbirng nhiet
bi6u, chinh xAc hon d6 li nhiing nhigt ngbiim, c6 thE
gr.ri ducrc la kbi irp kd, vA nguqc lai cfrng c6 mQt s6
khl ap kd cd thE goi duqc l?r nhiet bi8u. Cac rrhidt
nghiim cb xua, do Hdr6n thinh Alecxandr.i nghi ia
.(binh 85) Ia mOt thi du. Kbi tia n6ng Ir{It tr<ri suiri

n6ng qui clu, kh6ng hhi
& phhn trdn qul chu u&
la, ndn viro nuoc vi dhy
n6 chly theo 6o9 uiin
cong ra ngoii; nucrc bit
tlhu tu 6ng gi6 giot vao
mdt crii ph6u, rbi tt ph6u
chiy xudng mQt cei bQp
& phia duoi. Vio nhiing

Htnh 8i ngaY giA l,enh, thi nguo. c

Nhlct Dghtcm clla H6roD lai' dp su{t kh6ng kht &

di vir nu6c chra rrons 
"nr 

lt"r"ulTn,X":Jj:r?'iT
--ii)E-.Qt 

-arEo 
rhu vi l}, kbr tec da & Trung A, rroDs tb6rg{ chtdc Am k€ bd tU, crla mtuhite ttID (!gey-I3 ve ,6--6.1930)

'cnl sd khong.
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Th6ng phong ildn ilbu h6a drlng il6 lAm gt ?

Rdt it nguoi bidt tluqc la, c{i thdng phong ddn dhu

na^-aa pt"ai rrli qua con duong diri nhu tb.6 Da: l:16j
kni co linU dang nhu ngay nay' Trong mAy ngan Dam

13

sudt cirr khdng khi bdn ngoAi tlhy theo 6ng th&ng tlAng

Yio trong qui chu'

Nhung. dung cu niy c ng lh+{ -"?* 
vdi- ihins sI

thav dbl cfia 5p sudt kht quy6n' khi tlp sult.bdn ngottr

ha iu6ng, khOng khi & trong binh trucrc kta l"o St:
tluqc ap"sudt "* hro bny gicr- sF lr& 

11 .'i uuy.. 
T,0l

onhn nucrc chiLy qua 6ng ra ph6u' con khi tip t:4.t.o9"
'rg"ri,u.S ttri mit phhn nudc ir trong hQp s€ bi ep

*-"i, .ro h"on & bdn ngoAi dly vAo trong qui chu' Sr1

rhAv al6i YE thE tich khdng khl & trong qua cau xay ra

tii'"uie, tlg tdng giirn mot dO cing gi6ng nhu st{ 
thay

dbi yb thA tich khdng khi ir trong n'n "1tn*"' ]'o
khi cQt thiry ngin cira khi np kd lOn xu6nB175:Ban

z L^^, & Mitxcova ip sudt lcn xu6ng c6 khi ttri trdn
2 ..

ZO mitimet; sq thay ilbi Ap suiit do trong duolg- \:Yr

SeC tren nhiQt nghiQm cta Herdn' nhu th6 co nghra la'

",i-gii". 
;r'ep irAi tui quy6n xu6ng .20 

milim6t rdt

ab ifta" nhhm lA su tdng cria nhiQt dQ lOn SoC !

B4n xem diy, cai nhidt nghiim ca 
1ir.a, ltnS 

c.,n11h

li m$t cii khi ep nghiQm' C6 nrQt thdi kj' ngudr la

iil'.a "1" co han niiinq khi ap kd nuoc' chtng cirng

.niin r^ nilirng nhiit bi0u, nbung vb ditrn d6 thi kbdng

riOnc ei ngucri n,ua nri c0 li ngny nguui phat rninh

.^ oO 
"ir,g 

khOng thb ngd l6i 
'luoc'



,con nguli dtng ngon lfra aB th6p s6ng chua hb c6 ai
them mot cAi chup vdo nggn tr?a ci. pn&i dCn bAc
thidn tdi LC6na dcr Vinxi (1452- 1519) moi c6 su cii
c6ch guan troog d6 d6j v6i ddn. Nhung Ld6na dd
kh6ng cbup ICn ngon lira mQt tbdng pboni b*ns rhirv
tinh, ma lai d ng m6t 6ng bing kim loaii,ro -lu 

ia'Akj nria. moi c6 ngudi Eghi t6i riec rhay ting kim toAio:lg irg thriy.tinh rrong su6t. Ban'thfy" aay, ,ii"
phat mirh ra ciii th6ng phong ddn cfrng IA k"dt q,ia .OriStic c&a hing mdy mucri thd h6.

'Ihd nhung c6i th6ng phong ddn c6 c6ng dung gi veiy ?

.B6i.voi-vdn dE cuc k5i binh tbulng d6 chua b&n d6phdi t61 ci rngi-nguoi dEu co th6 tri tli chinb xAc droc.rao vd ngon kla dE cbo n6 kb6i bi gi6 lb6i tdt;
ch^i Ii c6ng d.qng thu 

^ydu cria rhong pt6rg .t rfrJi.
Long dung cbti y6u cia n6 la tdng cudng alo ch6i cira
ngqn lr}a, tdng nhanb quri tlinh cbd1.. 

-Thdns 
nh.,no

c[ug tlong yai rro nhu crii 6ng kh6i trlng tep"fi ha!
t,..o"g 

:01q xu&ng; n6 ting cucrng ,lOng itrOn! ttt a6aon ve pnia ngon 16"a, ling cr.rcrog . suc btl ,.

. . 
Cb-ung ta hiy ngbiin cr1,u ti mi di6m tl0. COt kbons

5o, ". 
t"l.o:q thOng pbong bi ngon lira bcr n6ng nnanf,o.:" 

ll1o khdng kbj xung quanh den. t(hOng 
"khi 

sauthi n6trg leD tbi nhe di vi sE bj kh6nq khi c"hua nOnsn{ng hoo, tri duai lu6n vdo qua cAc ia a 
"a 

a!r. .t5i
Idn tuet, dinh lu,lr Acsimet. TbA 1a kbdng kbil;;;l;;;Iuu dQng tu dudi Idn trdn, dong kh6ngitri nrv ktrOno
ngtrng deur tli cac sin vdt cfra ",, .U-ey ,a ieo, irj
Ili:n Uol mbi. Thdog phung cang cao su chdnh tdciye tronB tucrng ciia cdl. khong kbi noog va cot kn6nskbi chua tr6ng cang krn, vi Eong ttor? fii -oi'"iildi rrr4n-h vao- trong ddn, Iam cno sr.r che"y x&y ra nhanfrhon. Hdt thAy nhiing tliEu x6y ra &'day"gidng h1i
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Khi dqc doan vi'in ntIJ, ban dgc ndn lu6n lu6n nho
riag, nhu tr6n kia dI n6i, & lrong vidn dqn dai bdc

khdng c6 trgng lt.tc : tiit c& moi vtlrt 6 trong. d6 dbu &

trang thAi tnfit trong Inong.

Bia diBm tAm & rrong nhA b6p kh6ng c6 trqng lrtqng

- NAy cric cau, chung ta vhn cbua in siing - Miscn
Acd:ing n6i voi ciic ban tl6ng bnnh cta ninb trong
eudc du lich gir-ra cac hiurh tinh - Trong ditn dai bac,
tuy chunq ta miit tlong lucrng, nhung hoirn toAn kh6ug
hb m{t cim giac Ihem dn. Mlnh.sE don cho cAc cau
mdt bfra di6m tinr kh6ng c6 tl'eng lucrng. CAc ni6n
in trong bira di6m. tAm nay chirc chln sE lA nh 'ng
mon in nbe nhdt tiong hdt thhy nhtng m6n in di
ldm trdrr tbd gioi.

Rbi khdng aloi cec ban tra ldi, ngaoi Phep d6 b{t
dhu lam viQc.

- Chai nuuc cira chring ta sao lai nhu kh6ng c6 g
th6 nd1', - Acddng vlra cAu nhau vua d6c chi cbai to
tli rno nut - Chrl mdy kbdng th6 lua nbi ta tlAu: ta
thua hi0u tei sao chri nrAy lai nht' nhu thd rbi... Ddy.
nrit da mo rhi, chri mAy hd1, mau milu lim cho chfit
nu<rc khOng co trong lurrng dung & trong lirng chu mdy
chAl r'Ao xoong dit

Nhung, milc dt .\cding ngbidng chai di nhu th6 nAo,
nu&c vin cbing chiy ra.

- gung tdn cdng v0 ieh nbtr thd, -\cdlng thAn
ydu - Nicdn <16n giup anh la yA noi - Cdu phii bidt,
trong vi6n dan dai bAc khdng co trgng luc dia chuog
ta, nuc/c khdng rha tu chay r-a dttqc. CAu phli 16c

n6 rh kh6i binh uhn lirc xir'6 d[c vay.

-)

=
-t
ltr

I
I ttvlv-2 ) t lll
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Suy nghi trong giAy ldl Acddng ldy bnu ta-v i5 vAo
tl{y c6i chai d6c nguoc, m6t su bfit ngn moi lai xly
ra: M$t qul chu nrdc to blng nim tay phbng lOn 6
miO ng chai.

- Nrroc clra cbung ta bidn thtrnh c{i gi vAy'? -Acd5nq kinh ng4c n6i - That kho mi ru&ng rrrong
duocl Cac ban bAc hoc cria t6i oi, cAc ban hiy giii
thich cho t6i tai sao Iai nhu th6.

- ActIXng than yeu, d6 ll nr6! giot, nrdL giqt Dudc
don gi6n. Tlong th6 gicri khdng cO treng luc, odc giot
cd th6 ldn ttv *... Ciu ndn nhd chi vi inh hu&ng cfia
trong Inc mA cAc ch{t tiing cd blnh dgog cfia binh
chua n6, chly ra ngoiri thAnh doug v.v.., COn & ddy
khOng c6 trong luc, cbo nen, ch{t l6ng chi bi cbi ph6i
b&i luc phAn lir 6 tlong l-rAn thin no mA thOi, vA phii
c6 hinh dang qui chu, gidng nhu giqt dhu trong tbi
nglritm nbi trdng cria Plato vgy.

- Tdi ch&ng chn gi ddn c:ii Ong l,latO ii.v vri nhiing
thl ngbiQm cira ong ta cAl Nhiem vu ciia toi la phii
dun 56i nu0c dB n{u canh, ltc pbAn tfr ndo cting kh6ng
lAm trr'r ngai tltrcrc tdi ! - Ngu.ni PhAp d6 nbi n6ng
n6i nhu vrl-t. '

Anb ta c6 stc rot nuoc lon lren cei xoong <lang
bay trong khdng trung, nhrrng binh nhu hdl thi uroi
cAi dEu dd th6a tbuan ch6ng l4i anh ta. Nhitng qui ctiu
nudc lon sau khi roi xu6ng toi xoong, thl lirp tu,c Liu
nhanh IICD m{t xoong. Nhung chlra h6t : nuoc ,u {hdnh
trong v Lrqt ra thinh ngoai vt chiiy di thco n6, - th6
li ch&ng mdy chdc, cdi xoong tlo cbung nhu duoc brro.
pbfr mdt lop nuoc kha dny. Tlong lludns hop tlr) tdt
nbien lar kb0ng thE nio {Iun sdi utloc durrr..

Lric ?iy, AciISng t*c gi{n l5m. Cdn anh chi,ng Nic6n
vdn tr'hm l{ng thi rdt binh tinh noi v0i Acding r.ing:
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- Hey It nrQt thi nghi{nr rdt l)t thi, no chring m-inh

rffng h5c li6n kdt thAl lA l6n. CAu cho Io: dAy chi lA

hi6n tuqng cb{t l6ng th[m uot ch{t rin thong thudng
Ini tt oi. Cl aiEu 6' tlal khong co trQog lqc cin tr& ndn

hiQn tugng niry mic srtc -phAt 
tri6n.

'- ThAt clAng ti6c li trqng lqrc lai khdug cin trtrl-
Actl[ng phln adi. - Cn8ng hi8u dny c6 phli IA hi6n
ruqng ihdt l6ng th{m uot chdt rin hay kh6-ng' nbling
tdi c5n a6 nuo-c ir lrong n6i chu kh6ng pbii 6 tung
guanh obi. E{y qui li rnot su vigc 4<ri m6 I Trong
&iBo t ign uay, lit kj' mot nguoi dhu bip nao tron'thd
gioi cfing khong th6 n6u nbi mQt mon canh !

-- N6u hiQn tuong th{m udt hriy cin tr6' c{u thi c{u
c6 tbB ngin ngua nL blng rnQt phuong phAp tlon giln,

- Bicbiken dirng lCn an rii - Chic eau nho chu, duoc
kh6ng tbt th{nr uot iluoc nhftng vit co phfi. nrgt 19!
mir d-n chi li rndt l6p md r{t m6ng. C{u chi cin lfy
rn6 bdi mQt luqt vdo 6elt n;oti c&a xoong ln c6 tbB

git dtrqc nuoc ir trong rbi.

- Hav l6m I Th[ rnoi ta hqc v?in chin chinh chti', -
AciISng pb{n kb&i, b[t tay vAo lam. Sau d6 anh-ta blt
tlhu dun nuoc trdo ngOn ddn khi than.

Nao ngd t{t cfr al6u chdng lai .\cding" Ddn khi than
l4i bXt dhu treu cqt anh ta: chtlng hiBu vi sao. nggn
l&a tir mir chiy tlucrc nira phrirl thi tit ng?iur.

Actlring lual hoay mei xuDg qtranh ciy dt'n, ki6n tam
chdm soc ngon lira. nhu'ug nhtng sg bAn rQn van
khOng nrang lai kdt qui gi cl: ngon lfra vin ch ng

chiu chtly cho.

- Bacbiken I Nico; ! L€ niro khong co cacll buoc uggn

I&a cd ch{p nny chey theo cec dinb- luit vflt Ii c&a

cec cAuvA theo dibu lq cia cdng ty khi than hay sao?
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.- Anh chane rlhu bdp ngudi l)hep d6 ch:in nin ciiu
cuu ban br\.

.. 
-- Nion-g, & tldy chrlrlg c6 str gi li bet n{1o, ln khac

thuirng ci. - Nic6n giai thich. - Cr,tnl nign I i,ta tt6 ,

chAy theo cfc diuh lu{t vtr lt boc dfly. COl'ot" 
"O"gly khi tban thl..., theo i. mir)h ndu nhrt khOoq c6 rron!luc, cric cdng ty tl6 djj sum pt" "a" tJ i,.i,a"f_'.fir-,i

cAu de bidt df,y, tlong Iuc citiy thi khi cacbonic v6hoi.nunc, noi chung Ia nhing ctdt ktOng chAy, aluoc
binb lhanh: thong thrrong thi cdc s6n *ii dO'c,l^ 

"ocb6v kbdng r1 .lai ngay canh ngon I&n: vi chrinu n6nrrvi, do 116 nhe bon. nen bi kh6ng kli rr_r do mcri rri
bdn phia xung quanh a6n r'oi aly l.-en phta t.eo. Ulun!
6' dAy lei khong c6 tr.cng llrrrng, cho ndn cac sin vrii
cua su chriy van o lai ncri chung sinh thdnb. bao vrry
ld1' ngon t&a blng nrdt lcrp cdc cidt Lbi kb6nu cuav .r.i
ng.n":in khOng cbo ngon l&n lidp xric voi [bdng kbi
moi. Chinb vt I j do at6 nen Dgon liia 6, tIAv r:te! rdttt nru va chting til nbrr vri\'. NhAn tien cUrrg nOi item
rXnF , tec dung cria c6c binb ch&a chri1. chirrb cdng
dy-, !1.u. ngul'€n Ij f,y; bao vriy ngon lir:a bfing nb&n!
chdt khi kh0ng ch{y Cluo'c.

- Nhu .thd c6 nghia Ia, theo cau - Actl{ng n6i
vAo, - ndu nhu & TrAi al{r kh6ng c6 tr.ong luc
kh6ng chu d6i ciru b6a nfra, tu darn chay i rir6
durrc, - co dung nhu thd kh0ng?

- ,- HoAn toin dung. Nhung bAy gi& bon minh phii
ddn gi(rp c{u .Ifr, cAu hfly ddt ngqn ddn len ve in6i
nhanh r.do ngon hia. Minh fin rffng, cbrlng mtnh c6 thg
ta_o ra su thOng gio nhAn tao budc ngOD Ifra cbrly nhu
<& Tgei d{t ).

Th6 rdi, ho lirm ohu v{y. Acddng rtdt lira vd b6t il}u
llm conr, tlbng thoi hinh nhu co cbut vui su&ng tr6n
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dau khb ciia nguoi kh{c, thco ddi Nicdn va Acdtrug
tba-v phi6n Eha'u thbi l{!a vi qrat lira dE kbOng khi ludn
lu6n dbn ddn phia trgqn lira. 'flong lhim tem anh
chdog dhu bdp nguoi Phip niy nghi ring, chinh nh&ng
ban anh vi khoa hgc ciia bo ld thir pham gAy ra tdt
ci nhtng < su phibn phr?c {y r.

- C{c cdu thbi gi6 nhu thd cd phhn nAo gidng nhu
cAi dng kh6i nha may lim nbiQrn vu tao Ia suc hut l,ay,

- Acddng n6i vdi mQt giong chf,m chgc. - Minh r.dt
thutrng h4i crlc c{u, nhfrng Ong b4n b{c hoc cira tdi,
ohung ndu chirng ta mudn c6 m$t bta di6m tAm n6ng
stit thi nhdt tlinh phii phuc ttng menh lQnh cira khoa
v0t lj cria c{c cAu.

Nhung m{t khac, ni'a gio, rbi rn6t gio tr'6i qua mA
nuoc & trong n6i rin kh6ng cd j s6i ldn.

. Ciu phii ki6n tAm mQt chtt, Acding thAn mdu a,
ci.ru co hiBu tai sao md nuoc co trong lucrng thdng
thtcrng lqi sdi r:it nhanh khdnq? Chi lA vi 6 trong nbi
c6 su chuy0n ch5 cac l6p nuoc; lop nuOc tr drcri n6ng
len va nhc di, bi nuoc lanh dhl l0n phla tr6n, vA kdi
qu& la toin bg ch{t nunc rdt chong c6 nhiit d6 cao.
Ei c6 khi ndo c0u dun nuoc ti trdn xu6ng chu khdng
phai tri' dudi .l€n chua ? Luc dy kh6ug co su chuy8n
ch6 cac ltrp, b&i vi l0p nuoc rlucyc dun n(ing & tren
vin tIAng nguy€n ch6 cI. Ed dAn nhi6t cira nnoc r{t
nh6; lop nuoc 6 tr'€n c6 khi di clat ddn di6m sdi rbi
mA trong Inp nuo'c & dudi c6 tb& vin cdo nhiing cgc
nucrc dA chua tan. Nhung, trong cei th6. gioi kh6ng c6
trgng luoag cria chrlng ta ndy thi bdt ct dun nu6c &
m4t nao cing tl6u thd ci: nu6c trong xoong khOng
th6 niio luei lur vdng trdn drqc, v:\ n6 t{t pb&i n6ng
len rdt cham. N6u ciu mutin cho nu6c n6ng lon nhanh.
thi phli.ludn tay khudy nu6c.



Nic6n bio Actldng khong nOn tlun nunc r6ng d6n
100"C, mi dun tidn m6t nhiQt d0 thfip hon dOi chut, &
100"C tbi st rinh ra rdt DhiEu hoi nuoc. mA hoi nu6c
& day l+i c6 trotrg luong'r'i€ng gi6ng nhu.trong luong
ri€ng cira nudc (tlbu liirng khdng;, ndn n6 sE trQn lin
voi nuirc thirnh mQt thu bot dbng nbft.

Tidp do lei ddn nhiing hat dau gay ra nhitnr chur 0n
bdl ugd ddng ghdt. Khi Acddng m& bao tii b6c ldy m6t
nhrn thi r14u baj' ten loari la khip xunq quanb va luon
di lucrn lai kh6ug ngung lrong phdng, va viro tLrcrng rdi
lai nhy tr& lai. Sujt n&a thi nhitng hat aiflu bay luon
tl6 gAy ra tai boa; Nicdn vd j hlt phAi mdt hat dAu, s5c

sqa lidn hbi, tudng chirng chdt ngat mdt. DC alb phdng
nguy hi6m t16 vri lbm sqch khdng khi, nhiing ngrdt han
cfia chung ta di hing hii dnng sc't db b[t nhi]ng h3t
dAu dy; chidc vo-t ndy do AcrJ:ing mang sin ir'}'ln nrinh
du dinh u dE suu t{p bu<rm butrm trdn }'Iit triing ).

N{u 5n trong diEu kiQn do quir kh6ng phiii lA dE-

Acdlng n6i rdt tlung khi anh khfrng dirh ring, dir li
mQt ngudi dhu bdp tdi tinh nh{t ili niia ddn tlfry cfing
khdng bidt tldu md xoa.v x6. Iihi rrin thit bittdt cting
ching k€nr phin gian nan : phii ludn ludr drrng dia
gifr Idy thit, ndu khdng nhiing hoi mir tlin hbi hinh
thinh 6 bdn duoi thit bittdt s€ dhy bitt6t ra kh6i xoong
vir lim cho midng thit chua chin d6 bay b6ng < ldn trli >,

ta hey t4m n6i nhu v{y, b&i vi & diy khdnr: c6 < triu >

mi ciing ching .'o < durYi r.

Trong ciri tb6 gi6i kh6ng c6 trong luong niy, ngay
tldn b&n thirn vidc rin cirng tr'& thenh n$t canh tucrng

- la Iirng. Nhiing .trng ban cfia chring ta lo lt'ng llong

22



kh6ng trung theo tlfr mqi hinh moi kilu nom tlCn li
ki, orfrc. va inbc cbdc l4i eQc dhu ldo nhau' Ngbi xudng'

ii inie, la khong th6 duoc. 'lrong thi gioi khong c6

tlgng luc, nn&ng vir nbu gh6 tua' ili ving' gbd dai vv"'

n"tri toe," khOng c6 cbng dung gi hdt' Sr't tbdt' bin eD

i, dao cflog holn toen kbong chn thi6t ndu nhu Acd5ng

nnors .ti 
"ch{p nh{t dinh ttdi cho duoc ngbi in sAng

ir' < han in >.

Ndu canh dA ln kh6, rrhnng hup lurtc conh l4i cing

tub tron. Thoat ttilu, khdng tAi nio mtc duoc canh

khdns c6 trong luong ra tring b6t' '\cding i:':. .h"il
tim c"ach db lbil canb tbit b't tri ni) r'a kh6j nol mal

"o6t "& 
t obi s{ng mi ch&ng 5n thua gi' -\nh ta guAn

,rtlt .log, cann thit kh6ng i6- trong luqng'.:e" tI:
minh d6l nguoc nbi canh ldn'; kdt qui Id nh&ng giot

hrot, "iu 
rdi lOn lcanU du6i dang nhiing.vidu trdn) tu

i.o"* "ai bay ra' '\caang dE phni tr'6 iAi tung hung

moi icm lai ttuoc nhitng. vi€n canh chin vi chat vAt

bo cl nng vao nbi'

Thr! Idy thia mtc canh ciing khdng dugc: canh lirit
oOt rer ca thia ldn ddn tin rliiu ng6D tay vd phri mQt

fJp dhr l6n trdn thia. Ho bOi mdt lutrt'dhu l6n tren

uia db ch6ng lai hiCn tuong th2[m u6t' nhung tinh

hinh vin ktrOng sAng sita hon: trong thia' canh bidn

ilroorl .oir"g "i6o 
o16 va lirm thd. nAo cirng kbdng th$

tiua duqc nhirng vi0u canh khdng c6 trong luong d6

len nrieng mQt cicll thuin lcri' -

Cudi cirng, NicOn tinr ilrqrc c6ch gi&i qu1'6t vdn db:

ho liiv cir'iY sLip cu6n thirnh nhiing 6ng va rlirng dng

gidr oay htt c;nh vAo mi€ng' Yb sau' tr'€n con duong
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du,tich,. nhri.ng ngucri ban cin cbring {a vin rltoq phurrng
p_nrrp nay 61; uong nuoc. udDg r.uou vir rroi chung db
udng bdt cu m6t cb{t l6ng nno (r).

Tai rao urtdc IAm tdt lrlo ?

Vii 
{P ,ly don giln nhrng thuong thunng vin c6

ngrroi gi6i dap kbdng chinh xdc, cbo ng11,,i.tiiv chunot6i trrnh biy gon vdn tl6 ou<yc co tdc clrrn; g, ",fAi .,.,ri
lira. mong ring b4n dgc khong nin lrirch ,lolg tOi Oo,van de nay rr lA thua.

Tfy. ntrdr lA, ht\ ntroc gep nr6t vdt dnng cha\. thino hifln rhrnh hoi vn li.r di r,{t rrhiFu oniii 
",ir' ,ai

dan{ clrdr,. Nhiet cha thidt dA bidn nrruc sdi'rhdnh lroinuric nhiEu bon Ddrn Iiin nhir:t cin lhidt ,16 tlun ct,*
lh6 rich nrrcrc lanb [y len I{)0 t]o, --- '"":

(1r 1"on, olrtiog lln rudt bdrr trlr6c, sau k6i xem cuycqnsrich DeJ. eri nhlFu han doc vidr Uru. eho r6i r6 i ft,ore ii,vAo rliam co rl ui,ng uu6c troxg mol trrrrrDd Lh6ug c6 troDslqc. ftram chi cd rguofl con cho ring. rlir c,i Jtrr; Ae1 pl".ripb6p \ria lriDlr l,a\. ,'y trin ctng khdnF th6 r,;rO ,",;i'a"r".
Cdc i,aD dr, clro rirg klr0ng ktri & rrorrg rtin,frrl r" ,,t O"l Jlrong llrgnj.{, do dd khOng tno ra iI suit, mj, ,,dri f rroll "oip suit l.lri khOng lh[ niro udug uu0c t,ing p,,,rong I,h6-r'nri.IuEc. Dibu rfii ng tgac ntridr ho.n nUa li, nhflng j tA;;-i;tduoc m0t sd rrh:'r binlr luin rldn;1 tr6n hio. Nhrr,,g r;r rO re;;Ie, troDg {liEu kt6u dd, su nrir trorrg lrroog eria Ui,;;,;;,;;;;;;.
lrb ll,ln 

"quxn 
Si d,r su kh6ng c6 ip surit ci, f,f,,,.,,g i,,l 

"aiYio khoing ktrdnggirn k,D troln loirr i{lr6ng phit I.i ni o; r".,"o
IrronF mi t,&i \.1 06 Ii nrOt \.r-t ,", rnE lr.,i, ,u .""j" oi," ^j "XIh0uH laD ilrl. lroni- \lroiug klr6ng giau ho ti. tr,rr ;;,;;';;,:lrohg lLtc ddn,:l vai trd cfia mdt l,(i"a {rrong 

"gal ki,O;inich5t khl din n6.ra; ctriuh mdi
rroos ruc \i ip srr,;r ,rr re,, "rlf.1:,J;-t:-Ili Ti"^",,l:r*',i;lqc hrr&rg,
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Thu hai lA, hoi nudc hinh thlnh lirc fry cbidm rn$t
the tich lon hon thb tich khtii nuoc sinh ra n6 hAng
nriiy trim lhn; kbdi hrvi nu6c ni1' bao vAy sung quanh
v:jt dang ch{y, khdng cho n6 tidp xitc vcri kh0ng khi,
ma kbdng c6 khdng khi tbi su chay l:1i kb6ng th& duy
tri iIuoc.

Bb t{ng cuirng h3c lnm tirt lfra ctra nuoc, tldi khi
nguoi ta cdn cho thdm... thu6c sirng vto trong nuo( !

DiEu nay thoe! nghe thi th{y la, nhung rdt co l{: tbu6c
sirng che)' hdt r{t nhanh, diing thoi sinh ra liil nh.ibu
chdt khi khdng cb{y, nhfrng chdt khi nriy bao viry xung
quanh vAt dang chav, lirrn cho stt chriy g{p kho khrin.

Dtng hlo dE dAP tit hla nhu thd ado?

C6 l€ ban dii tung nghe noi, phtt0ng ph:ip tdt nhdt,
co kbi ln ,iu)' nhiit, di! ch6ng lai nhirug niru chlty
rung hoitc c.h:iy dbng cA lir (l6t lring holc tliirrrr cii r E

phia ngugc lai. Ngon liia nroi di vE pbia hi! lii'lr cuon
dirng, tieu. di0t nh&ng vit lidu d0 chrly, cuop aloat lhtrc
in ciia bb liia. I{ai buc tutrng lira gIp nhau, Lip tuc
tit ngay, tua nhu nu6t chilng nhau viiy.

Chic chfin co nhiiru ban di dr.rc qrta dofl,n vrtn tno
tfr vb su viQc nAy tlong tibu thu)dt ( Bbng c6 o cfia nhA

v:in Kupe nrO t& vi€c dirng lfra a6 dap tft dirm ch{y
ddng c6 6 trI1: chnu. Co thb nio chung ta lai quOn crii
giriy pbut bi dn t khi dng gin biy mu0ng tllti ctu nhirng
nguiri khach du lich dang m[c nghEn tlong ditm ch{y
tr'0n dbng cii kh6i bi chdt thiiu duo. c chirng? I)utri iltiy
lA doaD trich lrong cu6n li8u thuydt < D6ng cdr i,.

Dot nhi€[ dng gia t6 tbai tIQ kidn quy6t.

- Ddn gid hirnh tlQng rbi, - dng n6i.
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- Ong hirnh dQng qui muOn r'6i, dng i{ii deng thuong
qt- l{itlitdn th6t lCn. - Lr'ra chi cdn crich chfng to
mQt phXn tr dim tbdi. r'ir gio dang ttip nh&ng-nggn
lfra d6 vb phia ta voi rnirt t6c dir kinh ngroi !

4.1'r

/a: t\

/ 'lii! r

6:r-1

--s

Hitfi 86 - Dirng lira dB dap til nqn.clriy tlii ng c6'

- A, .a tlrd I I-Li'a I 'l'a ktrr)ng thb so lira. Nto cac
ctrdu I $in ta-v ao len, cit ngay crri dem cri khd nd5- di,
dt laur tro ra nrQt khoAng dit tr6og.

'lrong kho&ng mQt thoi aian liit ngin hA tl:i c5t trui
du'qlc rniit khoing d{t duong kinlr hai nruoi ( phrit ) (t).
Ong gi:i bny mudng thu Llin cac cd con gai tl6n rn6t
g(rc cia khoing tldt tr6ng khdng ltin I5m 116 va bAo
ho ld.r' chdn che lIy nhfrng quiln ao ct6 chal . Sau khi
dir pbirng bi xong xudi I'bi, 6ng gii chlv dOn g6c hii
triing <I6i rliCn, n()i nla nggn lfi a tnan ro, cao ngdt

(l) I,htt (foot): mot loai.iqn ri cht6u det cira Anh, drt
ch nDJ{ :i0,5 car (ND).

20



dang di6n cubng tfin cong hQ, dng ldy m$t n6m c6 kh6
nfr{i Cet lCn gie sung rbi d6t. Nfim c6 khd tl6 chAy niy
klp tAc cbay btrng ldn. Ong giA ndrn nlnr c6 kh6 dang
ch{y d6 viro trong blri ci1' cao, r6i trA YA gi&a bii
tr6ng, ki6n tAn chd doi kdt gui hilnh tl$ng cfra minh.

Ngon I&a <lo 6ng gin n6m tdi ald tham Iam ng{u
nghidn hdt nhirng cdy kn6, chi trong chop nr[t ngQn

lira df, lari sBng dArrr ci').

- NAo, l-riy gi<) cic chAu c6 tht nhin thdy lita dAnh
nhau vari lfra r6i - oug gii r'6i.

- Nhu thd ch&ng nguy hi6m h<-rn sao ? \litlitdn kinh
nggc kiu lOn. - BAc ctring nh&ng kh6ng dubi k6 tlich
di, trAi lai cdn dir n6 d6n c4nh minh.

Lira chdy carng ngay cing to, bit dhu lar vE ba phia.
Nhung & pbia thrr tu thi n6 bi mftnh diit tldng cin lai.
I.i'ra chav cttng dt thi chi) dit tr'5ng xuiit hitln ci phia
trucc cirng cing lon. Ch6 d{t tr6ne miiu den ct)n t6a
khtji vta moi xu{t hien tl'o tl'ui htrtt khoAn$ d{t tr6ng
cirt hdt c6 blng IiEm r.{t nhibu. Ngon lfll bao vtry
m?i1' rnit rnidng diit mir hr.r vLra mdi thanh trt t'a ducr.c

cAng lan manh lhi mrdng ildt cto cing tlucr., m,} rQirg,

ndu LtrOng nhu th6, clnh ngQ cira nhiing ngutri bi nan
sE tr6 ndn nguy hi6nr hon nhibu' Stu mlil' ph(t dbng
hb, nggn lita UI t{t cf, mQi pbia tl6u lti di, chi con
nh&ng dim kh6i dAy d{c bao riy mgi nguot, nhtrng hg
dA thoet kh6i nguy hitm vi ngon lita di didn cu6ng
tidn l6n p hic truoc.

Nhirng ngudi xung qulnh nhin c[j phrtrng pbAp d$p
tirt llra don giin cfia ODg gin bAy nruOng thri voi mdt
cpn m[t ngac nhidn gi5ng nhu c6c tribu thhn ciia vua
Ph0ctli nnng nhin phuong phrip dung tning gi cira

Cdlombc, (') va)'.

-t- x..Jat lj vui quy&n 2, tap 1, traug ti4 (ND).
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Nhrrng c:ii phrrnng phap drip tit nh&ng nan ch{y rrrng
va chA). tl6ng c6 khOng dcrn giAn nhu lric tho+t nhin
tldu. Chi c6 nhring ngrroi r{t c6 kinh nghidrn moi c6
th& (lung phuong phip d6t lira don dhu dA ddp r[r I r.i,.r.'

n(u khdng chi dua lai nbtng tii hoa .lcrn hryn. '

Ndu ban suy nghi ki cnu h6i drryi tlAy tdt baD sE
tbiil' rd vi sao liim vidc -do lai chn phfii co nhiEu kinh
nghienr': lai sao ngon lira do Ong gid il6t ldn l4i c6 th6
chay di d6n li"ra mr'r kh6ng chAy theo phi:r n;;ucrc l4i ?
B6i vi gio il5 tri phia dam chdy thbi r6i, vd ald rtem hE
lira vb phla nhfi'ng nguoi lii khAch co ma I N6u niru th6
thi tu&ng cbrinq nhu ngan lii.a rlo dng giir aldt l€n sE
khOrg ch{1' tti d6n bE lira mir sd ch{y tiri vb phia sau
fheo diing c6. Ndu quA nhl-r thd that ttri circ lir khach
kh6ng tii nao lr{nh khii bi thidu cbey tr'()ng vdng viy
cria l ira.

1'h6 thi, r.tt cui lai. dng gin hfi-r. mudng thir al6 c6
bi quydt gi khd ng ?

Iti quvdt ln i'r cb6 hiau bidr nrtrt tljnh Iu{t vdr tj ddn
gii n. 'l uy gi6 trr, pbia rlbng r.6 drng bric r'has lh6i vE
pbin nhiing ngLlui lir khicb, nhung & 1i u !ruic ngag
gdn ngut lr?a, phli c6 rndt dong khOng khi th6i ngrro.c
trir Iai vE phia ngon lfta. Thuc th6, khdng khi i! ptiia tron
bi6n lira sau klri n6ng ldn thi nbe di va ]ri kbdng khi
moi ir tiit ci rnoi phia tr6n d6ng c6 chua l6t l&a rlhv
l6u phia trdn. I)o d6 ta tb{y, i'r canh bidn gioi cria hla
nh?[t dinh cb cldng khdng kht h ub phiu ngon lfto.
l,hai b{'it tay ddt l&a dA don I i'ra khi nio tl:im 

"hA* 
lrn

ghn ddrr n6i de cAm thly c6 dong klong khi tui tlo.
Eo cirng li l.l rkr tai sao dng gia briy mrrdng tlri kh,ng
vQi vdng ddl lirrr ma binh tinh chu thoi cu. thich boi
miri hit dlu hnnh dQng. Ndu nhu rrong lrlc lubng kh6ng
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khi d6 cbur xu{t hiCn mA ong tr dI som ddt ctr thl
lira sE cbriy lcn theo phtrong Dgucrc lai, kbidn mgi
ngudi & vio mQt tinh th6 vd cirng ngul'hi6m' Nhung
ciing khdng duoc hinh tlQng qun chim, b&i vi litrr sE

xd toi qua gAn.

C6 thB dun a6i nrtdc bfing nrroc e6i kh6ng ?

Ldy rnQt c{i chai nh6 (chai thiry tinh thdn{ tbtrong
hoic l9 thudc) d6 nuoc vdo tlong vir ddt no vAo trong
mQt cii xoong nuoc nguy€o chit tlang ilun .tr6n ngon
lira, sao cho chai kh6ng chgur toi dAl xoong (mu6n thd
b3n h5y treo cAi chai do viro nrQt ctii vong sit). Khi
nuoc il tlong xoong sOi thi ta tu&ng chling nhtr nuoc
trong chai ciing phii sdi lOn nroi phii. Nhtrng, du cho
co doi bao nhidu L{u di nta, ban ciing chlng dat drr<vc

kdt qu6: nuoc 6 tlong le c6 n6n( ldn, riit rrong niia,
nbung kh6ng sdi. Nu&c sdi hinh nhu khirng iIfr n6ng
dA alun s6i nurrc.

Hien tuc/ng nay tu&ng chtng nhrr ki qulc linr, nhrng
thdt ra chinb l{ phii nhu v{y. }ludn dun sOi nudc mi
cbi dun n6ng n6 tdi 1000C th0i thi r'6 ring lir chua dri,
cdn phli truyEn cho n6 mOt phhn ri{t I(}n nbidt luong
du tr& niia, di! chu-vbn nu(rc slng tlang thhi tap hop
khtic, tr?c ld chuyBn tbirnh hoi nrroo.

Nuob nguydn ch{t sdi & 100oO; tlong dibu kiQn thdng
thuong mdc dir c6 dun n6ng n6 lhd nAo di niia, nbidt d$
cfia n6 vAn kh6ng th6 neo tlng hon l6n dLroc. Nhu
thd c6 ngbia lA, ngubn nbiet ma ta dung d6 dun rong
nrroc trong lo cO nhret tIQ l{ 1U0oC, vir n6 ciing chi co
tb6 lAm cho nuoc & trong lg dat toi nhiet d0 1000C mi
thoi. Nhict tIQ dn bxng nhau nhu thd r6i thi khdng thd
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co str ti6p tttc chug'€n nhiet tir nahc & r<tonq udo lg ilrcc
nDd. Do tl6 rlun nuoc & trong Io tbeo phucrng ph{p uAy
thi ta khOng th6 nao lAm cho n6 c6 them nhiCt luong
chn lbi6t dE chuy8n nrdc tbirh hoi nuoc (m6i mQt
gam uuoc dI n6ng t6i 1000C cdn chn trdn ir00 ca-lo m&i
cd th6 chuyEn thinh hoi nu&c drcrc). E6.ld tJ, do tai
sao nu6c [r trong lo rlir c6 dun n6ng tldn th6 nio di
nia cling khdng s6i l6n droc.

C,r th6 niy rr th5u rn6c 
": 

ntr&c 6 lrong lo r d nuoc &
xoong cd kbac gi nhau'., 0 trong lo cfing lh rrudc, cbi
c6 cech nroc 6 xoong bXng mdt lop thfiy tinh, thd tai
sao nuoc ii trong lo l4i khdng th6 s6i ldn nhrr nunc &
xoong duo-c ?

96 la vi c6 lop thiry tinh ngin khdng cho uuoc &
trong,binir tham du vdo su tl6i luu xhy rn trong toen
bQ nuoc & xoong, M6i phhn lfr nuoc & xoong dbu c6
th6 truc tidp li6p xuc v6i dAy nbi n6ng b6ng cdn nuoc
trong lo tbi chi cd tha ti6p xuc vbi nudc sdi mir thdi,

Do d6, khdng th6 ndo dun sdi nuot b&ng nuoc stri
tluoe. Nhuug ndu ta r6c mdt nhum mu(ii vdo trong
xOong thi tinh hinh sE khdc h&n. Nuoc mu6i s6i kh0ng
phii 6 1000C, ma c6 cao hon chut it, do ilri cO lhC lem
cho nuoc ngul'€n.chdt ir t'ong lo cfing sOildn tluo.c.

C6 th6 dun s6i nu6c bing tuyit drtqc kh6ng ?

Co l)an iloc tcA loi : " Dd,r'ngav nr-rnc sdi cr)n chr,ug
ldm duoc vidc fiy hudng hb Ia tu)-dtlr. Ilan chn v6i
tr& loi, t6t nh?it hdy ldm mdt thi ngbiem roi ngay cai
binh thir,v tinh ma chung ta vna dirng ban niy.

Eb nuoc viro ohung dd nii.a binh, nhting binh vao
trong nrdc mu6l alun sOi. Do-i toi khi nuOc trong bin.h
sOi lCn thi l6y hinh ra kh6i xoong va tt{y kin biirh that
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nhanh birng mdt cei nut r{t khit dI chuhn bi sin tu
trudc.'Biy gid b4n d6c nguqc binh xu6ng' Egi cho

tdi hlc nudc trong binh- hdl s6i, ban dQi nr.rcrc soi vho

xung quanh binh-khi {y, nuoc khdng tai nAo sdi lOn -

ducrc. Nhung n6u b4n b6 mQt it tu-rdt lCn d{y binh
ho{c doi uuoc l4nh t€n il6y binh nhu & linh rE 87 tbi
b4n'tr0ng th{y Ii nuoc sOi ldn.., Tuydt tli lirln tlucrc

c6i YiQc mA nuoc soi khdng tha iAm tluoc I

MA dibu lirn cbo ngu&i ta tlang ngac nhi6n hon niia
lar, so v,ro binh ndy ta khOng thiiy b6ng tlry mi chi lb?iy

boi n6ng ihoi. Thd md, trong kbi {y, chinh mit ban
nhin thdy n ro-c trong btnh dang sOi !

Bi mdt Ii & ch6,tuvdt Iirm Ilnh thdnh hinh. io do hui
nuoc &'trong binh ngung tai lhenh nbirng gigt nuoc'
V& fai khi binh sdi 6 trong xoong thi kh6ng khi ir trong
binh di bi d6n ra hdt, cho nin b,iy gic/ nroc & trong
binh chiu m$t ip su{t nh6 hon truirc nhibu. Nhu ch(rng

ta de bidt, kbi ep su{t & tldn ch{t l6ng gi&m di thi ch{t
l6ng sdi & nhi€t tl$ th{p hcrn Do il6, trong cai l:inh cira

chung ta tuy cfrng lA nubc soi, nbung ld, nuri'c stli

khbng n6ttg.
N6u thinh binh that n:irng lhi slr ngung hoi dQl ng$t

o trong binh ngrrng c6 th6 gi1' ra mot hien tuqng
tirong tu nhu.hi€n tuong n5; rip sufit cia khdng khi
bdn ngoiii'hbdng gIp ttic dung ch6ng l+i dfr lon lu phia

' trong binh ra nin c6 th6 ep v& binh (nhan tiQn cfing

noi thdm riurg, ban iO thb nhi.r tbiiy danh tu a n6 I &

dAl dtng.kh6ng duo-c lhich itang). Do dd, t6t nhdt ndn

dung nhtng cai binh hinh rdn (nhirng binh trdn lbi)
d6 cho kb6ng klii 6p lOn thAnh nbi thi khdng so vd binh.

- Ding hQp sit taf ilung dhu h6a hay dlu thqc Yat

dB lnm thi nghidm niry lhi an toin nhdt. Eun sdi ma)t

It riudc drrrig trong hQp, day chlt nut lai rbi dQi nuoc
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r't,I

t i.
u
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fiinh 8?
l)oi rude lanh vio

binh- sd lim nn{yc &
lroDg blDh sdt ICn

Ilinlt 88

Mor kdr qua biir trgd
xly ra khl hr)p sit t6y

lgDh .h

lach l0n. Lric {y. cai hdp sit ta), chua ho.i nu6c d6 li6n
bi 6p sufft cira hlrdng khi b€n ngoAi lirm bep ngay b&n
lai, b6i vi hoi nuoc & trong binh dI bi6n th:rnh nuoc
khi glp lanh. Hdp s6t triy cd th6 bi {p su?it cta khOng
khi ltm rrleo m6 tli, hCt nhu.bi ndn tring nr6l cai bira
niurg v:iy. (Hinh tiS).

( Canh khi 6p kC ,
'I'rong cu6n < Du lich & nroc ngoAi > nhd vin hii

huoc ngroi tr{i MAc ToaiDo c6 kB lai mdt trudng bop
du lich ir trdn niri Anpo - truong hop ney lE c6;hiens
la,lo tr'rc gii bia ra.
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( Nhlrng dilu ltrm chring l0i buc nrinh dd bdt; do d6
mgi nguoii co th6 nghi ngoi ddi chril, corr l6i thi nit
cuc lai c6 dibu kiQn chri i ddn mIt khoa hoc cira cuQc

thAnr hi6rn niy. Truoc hdt tbi mutin xac dinh l-rtng khi
irp kd dO cao cia ncri chring t6i tlang 6, nhung th{t
dlng tidc, khdng tli atdn mQt kdt qui nio ci. {lua c{c
s:icli brio khoa ItQc dd tloc tOi bidt dtroc liing, hoic ltr
phii tlun s6i nhiOt bi6u, holc In phii- ttun sdi khi ap

i6 IOn m6i duoc nhitng ttQ chi chn thiCt. TOi lai hhdng

bi6t ch&c la phli tlun cai nio trong bai ciri tio, ndn toi
quydt dinh dun sdi cl hai ctii.

Vqiy mir vin khdng tli
ddn rnQt kdt qui nao hdt.
Xem lqi hai dtrng cLt iiY
thi tOi tlr{Y chung dEu bi
hu cl : tr'€n khi 6P k6 ctri
cdn co m6i mOt crii kim
d6nq. co rr trong biu drlng
thiiy ngin cira nhiit bie'tt
thi chi cdn mQt gir.rt thirY
ngirn tiang lfic 1u...

Tt)i tim ducrc mQt khi
ap kti khAc hoin to:\n nr<ri

Ta rdt t6l. Tdi dun sdi n6
nrla gio trong chao canh 

" r* X',i* X'u, uno^
tliu cfra bac dlu Ldp. Kt{t troc, efra [16c Toat.cr

qul thlt bdtngir : dlrngcu bolD toiD bih6nghdt, nricanh
thi cd duonr mii cita khi dp kd, ddn n6i birc tliu bdp,
mQ t nguoi r[t thdng rninb, tli thay dAi crii tdn cira n6
trong danh s/lch ctic m6n 5n. [I6n irn mdri niy dro.'c
mei ngudi rilt tAn thu6ng, khidn t6i quyit tlinh ngil'
lrio ciog phii ndu m6n canh khi Ap kd. Di nhi0n ring,
khi ap kd bu b6ng hoAn toiin, nhung tdi cbing l?i.v r:i
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lAm tidc no lfrm. N6 di cb&ng girlp tdi xAc tlinh dugc
dt: cao tbl cdn giii n6 dA lim gi nta r.

Cbring ta hdy gat b6 e{i phhn bdng dta & trong d6
di vA tr& ltri ciu h6i ; thd thl, rrit cuc l4i, ndn < duu sdi >

crii nlo, nhiQt bi6u hay khi 6p kC?

Qua thi nghipm & bAi trudc chtng ta thdy r&ng, ep
suit trOn rnit rrudc cAng nh6 thi nhiQt ttQ s6i cira nu6c
cAng nh6. Vi ceng l6n cao thi ep sudt khi quy6n cing
gilm di, cho ndn nhiQt.dg s6i cria nu(rc cfing phAi
theo ti6 rni ha xudng. Trdn thuc td, ngurli ta cfrng tld
qrran sdt ducrc nhift tIQ sdi sau dAy cia nudc nguyCn
cb{t duoi nhtng Ap sudt kbi quyEn khric nhau.

Nhiet .IO soi (eC) Ap sudt (mm rhfiy ngAn)
101 787,7
100 760
98 707
96 657,5
94 611
s2 567
90 525,5
88 B7
86 4ffi.

0 B,icro'(Thuy si), :ip su{t trung btnh ciia khi quy6n
li 713 mm, nu(rc ir trong nh&ng binh hdr midng sOi &
S7 U2 d0; cdn & tlinh nrii M6ng Bl5ng (Mont Blanc),
ncri c6 rip sa6.t 424mm, thi nudc sdi c6 nhiCr dO lA 84 U2
d0. Clr len eao mot kil6mdt, rhiet dO sdi cia nu6c
l4i giim di 3"C. Nhu thd c6 nghia Ii, ndu ta rlo ttuqc
DhiQt ild lLic nuoc s6i (theo c:lch n6i cira Vrlc Toaino,
ntu chrlng la ( dun s6i I nhiQt bi6u) thi, ,ra theo mQt
bing tucrng Ang, ta c6 th8 bi6t dncrc d0 cao cfia noi
d6. Mutin v{y, di nbiOn ta chn phii chuhn bi s8n sAng
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mQt bang, vb di6m nAy M6c Toaincr di < qudn khu{v >

di m{t.
Cai dung cu dtng vio mqc dich f,y gqi ln nhiet bi0u

tric cao. Dqng cu ntry mang di urang lai cfing tiQn lo i
kbdng kdm khi {p kd kim loai vA cho ch(ng ta nhilng
s6 chi chinh xd.Lc hon rfit nhiEu.

Lldi nhidn, khi ep kd cfing co thb dnng t16 x{c dinh
dQ cao cira mQt ncri, b&i vi n6 c6 th& chi truc ti6p tip
sudt cira kbi quy6n, khdng chn phiri < dun s6i >, vi cbirn{
ta cdng len cao thi Ap su{t cAng nh5. Nhung, luc ii1'

cfing cln phii c6 bing ai6 tr6 cho chring ta hay rirng,
ap sudt cria khdng khi giim di khi l6n cao so v6i urirc
nuoc ctra bi6n nhu thd nio, hoic phii c6 kidn thirc
vb c{c cdng tbuc tuong Ang. Hdt thly nhtng diEu aio,

hinh nhu nhA vdn hdi hudc kia cfra chring ta chna
hi6u thdu dAo, cho nen m6i tI6 ra ciu chuyQn trirc cuoi
< ndu canh khi {p kd >.

C6 phAi nu&c e6i bao gid cfiug n6ng kh6ng ?

Anh linh chn vu ddng cim BeoDrip (ban nio dE dgc
qua cu6n ti6u thuyCt dii < H6cto Xecvadic > cira Giul'n
V6cno h&n tlEu rdt quen thuoc anh ta) nhdt qul'6t khfrng
tlinh rXng, nuoc sdi thi bao gio vi & diu cfrng irdng
nhu nhau, Ch&c ch6n r&ng anh linh d6 sE nghi su6t
ddi nhLr v{y ndu nhu anh ta vir vi6n chi huy Xdcvadiic
kb6ng bi ndm drirng lirc ldn trdn... sao chbi. Cni thiin
th6 d6ng tlinh nAy ald va vao 'ft'ai tl6t va vria virn tirch
ra kh6i hinh tinh cfia chfng ta midng tldt tren co b:ii
nhAn vit chinh kia dang s6ng, va bu$s ho phii qual'
theo qula dao hinh bhu dLrc cfia sao ch6i. Vio ldc iiy,
theo kinh nghiQm cria minh, lhg tthu ti0n anh linh cin
vu iI6 nh{n ra r&ng, nuoc sOi hodn toirn khOng phii
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6' dAu cing tl6u n6ng nhu nhau. Yiro luc lAm biia ttiEm
tAm, anh yO tinh de tim ra ducr. c diBu d6.

c BenDup db nuoc veo ttong xoong rbi d{t len trCD
bdp lo vn ilqi cho nuoc sdi dO b6 trung gA vAo. Nhung
qu& trtng niy, theo anh, hinh nhu trdng r6ng ch&ng c6
gi cl, b&i vi n6 r{t nhe.

Chua tlhy hai phtt, nudc di s6i rbi.

- Quj' tha ma bXt ! Lira biy gio chey ra sao th€
nirl' ! - BenDrhp k€u to ldn.

- Ching phii trla ch{y rq4nh hon ndn nuoc sOi nlrnnh
hon u. I€cvadic suy nghi rbi tre loi.

Thd r6i Ong ta ldy nhiQl bi6u brlch phin treo [r t rrrrng
vI dirrrg vio nuoc s6i.

Nhiet bitu cho hay lIng, nu0c sdi & ti6'C.

- La chua ! - vi6n si quan kdu ldn. - nudc kh0ng.
sdi & 100'C, mdi 66oC mi n6 dfr gdi rbi.

- Dring th6 u, thua tlqi iry?

- Ering thd df,y, BenDrip a, bAy gid nnh pbii luQc
tlfng trong 15 pbtt moi ducrc.

- Thd chring khdng chin qui u ?

- I(h6ng, anh b4n 4, mudi lIm phrit chi moi vira
chin tldn thdi. Nguy€n nhdn.cria hi6n tugng ney ra)

rirng ld su giirn chibu cao cfia v6 khi quy6n. CQt khong
kht & trdn m{t tl{t giim xudng cdn ghn m$t phhn ba.
Vi, droi Ap sudt nh6 nhu vdy, di nhidn tdi li6 dQ nudc
dir sdi rbi cbu ch&ng chn tlcri tdi 100 alo. I{iQn tuqng
tu'oog tu nhu thd clng xhy r$ tren ngon ntri ma tl,1

cao dat tdi 11000m. Ndu nhu vi€n dai riy dd dem theo
nrQt khi np kd thi nh{t dinh Ong t{t sB bi6t lA np su{t
khOng khi gilrn tl i.

D6i vdi hiQn tuong nra hai nhan vdt chlnh dd nhin
tbiqv, chirng ta khong chn ng<r vltc: ho ndi nudc sOi &

30



66 dQ, chtng ta c6 thE coi dibu d6 Itr su thAt' Nhtng
diEu chring ia rdt dang ngo lir, Lim sao mit hq lai co

th6 cim tn'dy a6 cllu trong l6p khi quy6n lolng nhu
thd dfiqc.

Tdc qiiL cutin o Xdcvldhc o co n6i, bidn tucrng ttr'tng
tn nhri thd cing xhy ra 6 dO cao I l0Ul) rrr. dibu tlo hoirt
todu dung: nuOl & d6, theo su tinh toan, quit thuc
ph&i sdi & 66 d0 (1).

Nhung ap sudt cfia khi guybn t) ddy phai biinil cQt

thiy ngnn 190tnnr, tr?c li nlr6 hon {p su{t binb thudng
a tin. 

"trong 
khdng kbi lof,ng toi muc alO d6 tbi hhu

nhu khong itrb ttr& al ucrc I B&i vi, d0 cao nh'r thd tlir
& vno thng binh luu riii t Chring ta bi6t riing, nh[ng
phi c6ng bay cao d6n thd ma khdng tleo lu{t na tht?r
6xy thi sE m5t tri giac Yi tbidu kh6ng khi, thd nrA

troog kbi 116 thi Xecvatlic vi anh linh chn vq ctra Ong

ta iai vin cim thdy binh an vd sn. Ciing nry ntit
trong tay Xecvadic khong co khi {p kd: ndu khOng, c.o

te nu;r il6u thu-rdt do cdn phii buQc cAi dlrrrg cr,r il'
chi m$t con s6 khbng hop vcri cac dinh tudt v6t li.

Gia sir hai nhAn vit chinh dd cfra chuog ta kb6ng rrri
vdo sao chbi tutrng tuong kia ma roi vtio sao H6r
ch&ng hgn, lir noi cd {p sufit khi quyEn khdrrg Ytlot
qui 60 - 7OarnI thi hg con phli udng lhrJt nucrc s6i

kem n6ng hon thd n&a - chi n6ng 45"C thdi !

Ngucrc lr.ri, & dAy nhirng gidng m6 sAu,, no'i co ip
su{iktrong khi l6n hcrn hrutn & trdo mitt d{t thi ta c6

th6co nuoc soi r[t n6ng. Trong gidng m6 siu 300rn,

nudc sdi & 101eC, <v tlO sflu 000m ntr<rc s6i tI 1U2eC'

r. That vay, nhu chfrg tol <lE ndt rd & tren (taDg 33) nCu

cri l€n cao 1/rm <llDm s6l crla ruoc lai giam di 3 dO' tbt mudo

gtam Dhiet .IO sot xudDg 66 rto, tet phal 16! cao 34 : 3: xnp

ri tt *m.
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Nn6c & trong ubi s(rp de cria m6y hoi nu6c s6i dudi
mt t ip sn{t crc .loD, do dd nhi6t tI6 s6i cia n6 cfrng
riit cao. Thi drr: duoi ip sudt 1{ itm6tphe, nu6c s6i
A:00 d6 I Nguoc lai, & duoi chur)ng cfia bom khdng
kh., ta cd thA L\m cho nuoc sOi l6a stng suc & nhi€t
dt, binh tl)udng trong phdng, tr?c li ta duoc ( nuoc
sdi r 6. 20 dQ.

\rrtyc dri b6ng ray.

Yita qua chirng tdi dd n6i vb nu0c sdi lanh. L4i con
rrr)t lrit LJ' la hcrn nfr.a Ia nrtjc tld n6ng. Chtnij ta
lhLtunenlhi r,rng, nuoc & trang thii rI't lih6ng th0
lbn lai ducrc & ntriQt tld tr€n OoC. Nhun,;, nhilng kdt
qrri ngbi€n ci,rr cira nhd r irt Ij ngrrd.i Anh Ilrirdcrmen
dri chr'rng 16 riing kh6ng phii nhu th6: duo.i {p su{t
crrc cao nrro'c c6 th6 chuybn sang trAns thrii r irn vi gifr
tr:Lnq thai dd i'l nhiit tIQ cao hon 0'C rdt nhiEu, N6i
chung. Blitdo'nren dd chung minh r.&ng, kh6ng phai cbi
co r10t loai nuoc da, nii cO mdy logi. C(t mdr loai nuoc
dri, Blitdnmen gqi li ( blng thrir n{m I tlru tluqc rlrroi
arp suirt cao g)rd gbm 20600 6tm6tphe, vA 6 nhiQl da)
Ttia{l lin giii lraDg thrii r{n. N6 co tb6 ldm b6ng ng6n
tziy chtng ta, ndu nhu ta c6 thO sd tay lleo n6. Nhung,
chrlng ta khdng co cAch gi tidp xuc voi n6 tlur.rc, b6'i
lt. birug thrt niln duo-c hinh thinh trong mCrt cai binh
day laur bing lhir tb6p t6t nhdt, duoi ap su{t cria rn6t
ciii nrriy dp cu.c manb. Cho nOn, chung ta khdng th0
nio nhin thdy no holc sd vio n6 duqc, Chung ta chi
c(i lht bidt drcrc tinh cblt cia lo4i bdng n6ng niry
birng phuong phap giitn ti6p.



Thf t cfrng thri vi, < nutc dA n6ng I nir-r' -lai d{c bon

nuoc tli thuOng, thim chi cdn tllc hcvn ci nuoc nita:
ti trons cfra n6 lir 1,0J. N6 phii chim & lrong nunc
Ju" uuo"g nbi & trong nuoc nhu ntroc da thdng thu'ung'

Ldm lenh bHrg than'

Than thudng dtrng tI6 su&i f,m, nhung dung than d6

ldm lanh cfing khong phii ln viQc khong thElam dlro'c.

Trong lo4i c0ng xu6ng gqi la xu&ng chd- t3o < biing

khd,lhAng ngi5; nguoi ta dEu drlng than dt lnm l+' h.

0 ae1'. tna., tluqc d6t lrong nhirng I0, ngudi la linr
sach kb6i tao ra vI dung dung dich kibm ttt trtrt liiy
khi cacbdnic & trong d6. Sau d6 lai dtng phuong phalr

duD n6ng db tach khi cacbOnic nguy0n clrilt ra kh6i
dung rlich kiEm, rbi lAm Ianh vi nen no dLtoi ap sudt

70 Aimdtphe dt cbo n6 chuy6n sang trqng th{i l6ng.

D6 tr?c ln axit cacbdnic l6ng, tlrgc cbria irong nhirng
6ng thinh rlly vir dugc chuybn t6i cec cong xrr6ng sin
xudt ab u6ng c6 h<ri vi nhfrng c6ng xu6ng nio ciin
citng ttdn n6. No ilir lanh c6 tht lAm rfn ddt (khi x11'

dlrng tlno ng xe di0n nghm Matxcova nglro i tt de lo-i

dung n6 al6 ldm c6ng t6c ney). Nhung, nguoi t.. cdn
dirng axit cacb6nic 6 thb r5n, gqi ln Dring lftd, r'ao
nhibu r iQc hh6.c niia.

BIng klrO, ttrc li axit cacbdnic rin, dibu chd tlrroc
bXng c6ch db axit cacb6nic l6ng ba-v hoi nhanh dtrtii
rtp suflt tndp. Nhin bb ngodi, nbitng cuc bdng kbd giting
tuydt non ch{t hon ln bnng; vA, n6i chung, no co khac
bing vE nhiEu mit. BIng axit cacbdnic n:jng ho'n biing
thuonil var chim lrong nudc.

Nhict dO c&a n6 tuy rdt thdp (78e dluni khdng), nhung
n6u ban chm l?ly chn thdn mOt cuc thi tav ban vin
kbdng cim thdy lal1h: khi thdn lh6 ta ti6p xuc voi n6,
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thi co khi cacbonic tao r.a che ch& cho da kh6ng bi lanb.
Chi khi nAo nirn chlt m$t cuc btrng kh6 thl ng6n tay
ch0ng ta m6i bi te c6njJ.

Danh tri n b[ng kh6 u di6n dqt rdt 16 nhirng tinh chit
v{t lf chri ydu ciia loai blng niy. Bin thin n6 kh6ng
bao eio bi hm vi cfing khdng lAm uot bdt c& m6t v.rt
nio & xung quanb. GIp ndng li lAp trlc n6 bidn thnnh
ch{t khi, kbdng qua tr4ng thAi l6ng: du.6i :rp sudt mQt
atma)tprre, axit clcbdnlc khdng thA tbn l4i ir tl.Bng thei
l6ng ducrc. Dlc tinh d6 cria bing khd crlng vdi nhiet
dO lhnp cfia nO larm cho n6, vb mlt thuc d(lng, trir
thdnh mot clr{t lim lanh kh6ng gi c6 tha thay thd
duo. c. I)tng bing axit cacbdnic dA lAm lrnh thuc {n
chirng nhirng giil cho thri'c :in khdng bi hm tro.t mir cdn
giii'duoo cho thtc 5n kh6i bi hLr h6ng. bli vi khi
cacbdnic tiro thirnh co khl n[ng Ac chd su phat tri6n
cfra vi sinb vAt, do tI6, trCn tirtc In khOng thO c6
rntic vA vi trung dtrcrc. COn trtrng vi loai grim nhdrn
c[nJ khOng th6 sdng llong ch{t khi ?[y drro.:. Cudi
cirng, axit cacbOnis cdn lei thu thudc phdnrr h6a rdt
dang tin c{y: n6m m6t viri midng bing khd viro trong
darn lira dang chdy ld c6 th6 IAm tXt duor: lira.'f{t
c& nh&ng drbu d6 lAm cho bing kh6 c6 rnQt Ang tllrng
rQng r:ii trong cdDg nghiQp vi trong tlcri sdog hang ngr\y.
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CHUONG Y]1]

TU ITA DIEN

". Tr! thach ".
CAi tOn ggi tlhy tbi v1 d6 ln do ngudi 'Irung qudc dit

cho nam ila- irl nhi6n. Tu thr-cb - n6i theo- ngur-r'i

Trung qu6c - htit s[t, gi6ng nhu ngud'i tu miu cu6n

hut con cii cira minh vriy. DiEu kj' la la, nguo i Pbtip -
rnQt dfln tQc sdng & tlhu kia cfia d4i luc Au - A cfrng

ggi tlr thich bxng m6t cAi t6o tttcrng:tu ( aimant),
iidng Phep vua c6 nghia lir < nam chdm r vua c6 nghia
t?r < y6u mCn >.

u Ai , h1c aI6 cita c nart ch{im ) tu nhidn kh6ng ltrn
I6m vd do ilo ngudi Hy lap gqi tit thach lir <dd H6cquynr
thi qua that rdt ngay thr. Ndu nhu ngutri c6 Hy lqpdl
ng4c nhidn ddn mus alQ tl6 ti6i v<ri suc hut nh6 be nhu

viy cira nam chim tu nbi0n thi ho sE n6i ducrc gi khi
nhin rhdy, trong c6ng xn&ng luy€n kim hiQn tlai, nam

chim mQt liin c6 th6 nhdc nbi mdt tronq lucrng hing
m.{y t{n t Di nhiOn r&ng, diy kh6ng phli lir nam chrim

tbi6n nhidn, mi lir < nam chim iliQn r, tuc ln rn0t l'ii
s[t nhi6m tu khi c6 ddng ttiQn chay qua cuQn diy boc'

Nhung, fong ca hai truong hcrp niy, luc tric dung ilbu
c6 ctng mQt bln chdt - d6 l lri lqc'

Chring ta kb6ng nOn nghi ring, nam chim chi t'rc
dung voi s[t. C6 rdt nhibu vit thb khic ciing chiu t{c
dun[ cfia nrQt nam chem manh, tuy khOng rd rQt nhu
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s6t. (lec kim loai nhu kEn, c6ban, minggan b4ch kinr.
vang, bar:, nhdm tIEu bi nam chdm htt & mQt mric dg
I uo'ng d6i )du. Nhiing vit goi Itr v{t phin tir. thi dunhu: hEm, chi, luu bulnh, bismut, cdn cc tinh ch?[l
drinp thri j hon n&a lir chung bi nam chim lhy ra xa 1

Chiit l6ng vn ch{t kht cfrng c6 tinh chdt bi narn chnrnhtt hoirc dh1., c6 tlibu la & rnAc dQ r.dt ydu, nam chdm
phli thi t manh mdi thA hiCn duoc &nh huZrng cfia

l1

$
ill

minh iidn nhring
ch{t .{y. 0ry
ngu1,6n ch?it chirng
hqn bi narn chAm
h rit, n(iu ta chua
tlhy dxl' vdo trong
irong b6ng xA
phdng rbi d6 no
vdo giita hai cuc
cira nam chim
tli6n, ta sE thiii.
bong b6ng xi
phdng keo diri tr
crfs n() ddn cu,c

ll

'li

Hlnlt 90

Ngorr lira qdu & gilia hai cuc kia, vi chiu suc
cta mot lam cham dien k6o cta tt} luc vd

hinh. Ngon l&a
ndn Clt giiia hai cuc cfra mQt nam chim manh sE thal.
d6i binh d?ng thi)ng thuong cta minh, thA hiQn 16 tinl
nhal' can) cia n6 d6i vcri tir luc. (H. 90).

Bdi toira vb la bAn,
Chung la lbuir'rrg nghi rlng, kim cria la bAn bao gio

ciing buong mQt tllu vb phia Bic, m6t dlu vb p[ia
Nam. Do d6, ndu c6 ngutri n6u ra cho ta cAu h6i sau
drtv thi chtng ta sE cho d6 li m6t dibu phi lf.
42
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6 noi neo trdn Trdi ddt, cd hai d&u cta kim nam

chinr dd'u chi vb phucrng B&c ?

VA tu&ng ch ring nhu ciing phi lj nhu v{y ndu h6i:
6 noi ntro treD Trei ddt ci hai ilhu cila kim nam

chAm tlEu chi vb phuong Nam?
G{p nhiing ciu h6i nhu thd, chEc cAc ban sE qu&

qu;6t tri ldi rang, & tren Trai ttdt cira chrlng ta khdng
cd vA khdng th6 ndo c6 nhtng noi nhu v{r;' tluoc.
NhuDg, thet ra, & tron Tr{ri ddt c6 nh&ng no'i nhu
th6 df,y.

Ndu ban nh6 rlng hai tu cuc cira TrAi ddt khdng
trirng v<ri bai tlia cttc cia n6, thi chhc b4n s€ doan
duo-c li bdi toin & tr6n n6i tcri noi ndo tr0n Tr'{i ddt.
T6i thir h6i cAc b4n, kim cia la biin sE chi vb pbu<rng

nio n6u tlirt n6 & trdn nam circ dia li? IrIQt dhu cira

n6 tit nhien sE phii chi vb phia tt' cuc & ghn d6, cdn
tliu kia sE chi rE phia nguqc lai. Nhung, ndu ban
xudt phAt tu nam cuc dia ly thi dt di vb phla ndo
bao gio ban cr'ing ti6n vE p/ru'ong Btrc. Ti xam c\rc
tlia lf tli thi khdng c6 phuong nio khic, xung quanh
n6 titiu tliu cfrng lir pbuong BXc. Cho n€n, bai tlhu

ciia m6t kim nam chim d{t 6'd6 tlb u chi ci vE

phuo'ng Birc.

Cfing vi1', n6u dcri kim nanr chim ldn birc cuc dia
Ij' thi hxi tlhu ctra nO al6u phiii chi cir vb phuong naur'

Dudng erlc tr}.

Hinb 91 In mOt bt?c lratrh thu vi sE du a theo mOt

tdm lnh chup tung chum dinh dung dring tua nhu
nhii'ng chidc l6ng cung A tren n]ot cAnh lay dit lr6n
hai cr.rc cira m$t nam chAm aliqn. tsin thAn cdnh tay

hoirn toirn khdng c& m thdy cric tt luc : nh&ng tludng
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dinh, khidn
Loii nguoi
cho n6n, vb
chim cbirng

Ilinh 91-Tt lqre xul'€n qua c6rrh ray nbdt
.ch[ni] ta nhin thdy phunng cria tu lttc.
khdng c6 co quan cam giac alrc/c tu tinh,
sr t6n tai cfra tu lnc 6 xung quanh nam
ta chi c6 thE suy rlo6n duqc mir thOi (1).

(l) 'rhiit ll rhrl v1 n3u thir tu&ng tuqDg ra c51 c,im giic cira
ta khi ta cd mot co, quart c6 thb tnfc tl6p cirm gtic alrl()c til
tinh. Nghc ndi Kreyaloli .li ery aluqc clm glic rL rrDh ltD
rnlnh m6t con t6m. 6ng tli nhiulhSy uhtng cou tom Dh6 1lr
!h6i 1'ao trong tai cta mlnlr uhilrg vl6n tli nh6; Dring trgrrg
lugng cta n6, nhtllg vlen alir nh6 niv tec dqng lon uhtng
diy cam fi6c. ttc li ldn mot bO Dhin c&a eo quab rhing LlrJ
cia tJm. llhtDg vlin tl5 tuo'rrg tq nhu Ihi goi lI Dhi {hcetr
cirng c6 ir troDg tai irgu(it, & ngay sit co quan chinh cila
thlDh giic. Chtng ric dUng theo phucrrg thing rlri rg, cho n6u
c6 tht chi ra phuong cfra trQnl luc. Kriy(lcdl atit veo tdm
nhtrDg lngt sit thay cho nhtDg vl6D tli nh6, khl i]. torrl kh6ng
clm ttrdy gt hdt. Nlrung khi ttEa hop uam chem rtdn gln con
tdm, lhl coD toru ltbn uim trong mot m{r phing vuong gdc
1'0, bop lrtc cfla tt IUc vi fOng lqe.

{G:itr dey, Dgudl ta de cat gn htnh thtc cira thi ughiem
dE m0 ti & tr6D vA riDg dqDg {hinh c0ng l6u co thi} coo ngudt,
K6le rli ttng diq Dhtog mgt sit l6n mtrEg Dhi tai cfia ngudl,
kdt gu; tai ngrtt1i cim thq drrqc dao d{ng cia t,r IUc gidng
obu cam thu aluqc dao tloDg eia im tbatrh vAYr. rGlio srr
VrEe).

4t

strc YO hinh xu)'on
qua cdnh tav mi
khong hE xudt deu
lg diQn. Nhung,
nhiing ciri6c dinh
sit tlri ngoan
ngoen tuAn lhco
su chi ph6i cfia tu
luc vir s[p x6p
theo mOt thrt tu



Tuy vAy bxng phucrng phap gi{n lidp, ta c6 th6 nhtn
ra duqc hinh inb cfia su phin bd lu luc mOt crich di
rting. Lam thi ngtri€m niy, tdt nh?[t ld dtng mat sit.
Ric dbu mQt lop mat sht m6ng len tren mQt t{m bia

nhin hay rnQt tdm thiy tinh; al{t ur6t nam cham thdng

thuong duoi ldm bia ho{c t{m thfry tinh dy, r6i 96 nhq

tay vao bia ho4c thity tinh tlb ldm rung d6ng mat sirt.

Tu luc c6 th6 tu do rugdn qua bia vi thiy tinh; do d6,

m+l sit dudi tic dtlng cia nam cbirm libn bi tr't h6a;

khi ta lAn.r rung dQng nbfrng mat slt tiir tu h6a niry thi

chirng tich ra
kb6i bia holc
thiry tinh vir do
tac dr.lng cta tu'
luc, chfng liit
{il q uay rli vir
chidm cli vi tri
mi kim nam
chrim chn phAi
co cr di6m tI6,
tuc le nim dQc

thco cic <drtong
suc tt r, k6t qui
li cac mat s[t

Irinft 92- NhAng mirt]sit sip x6p {r6n tiiln ;

l,ta lrotr dudl cd ilit cric e\Tc.ctia nrrn ,

chAm (r'E theo inh chUP)

sip xdp thinh nh&ng <IAy, cho ta thf,y rd sq phdn bti

cfia nhfrng tl utrng sric.v6 hinh.

;.i DIt bia c6 mat sit len trorl nam chinr l.bi 96 nhc tim
hia ta sE ducrc mQt binh nhLr hinh vd 92' Tu luc tqo

thirnh rnOt hQ th6ng phtiJ t4p cric tlulng cong' Clc ban

s0 thiiy, mat sit t6a ra lh rr h mQt chirm tia tir m6i mOt

".I" "iro 
nam chilm, vd n6i voi nhau tbrinh nh&ng

cung ngin ho{c tlAi 6 gi&a hai cuc' Tnd ll, mat sit di
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gitp chirng ta ten mEt nbin thdy crii diEu mi cic nha
vft Ij boc tli tu&ng tuong r.x vtr vdn tbn tai mrit cAch
v0 hinh 6 xung quanh m6i nanr chlm. Carrrg fl:iu tri cuc
dud'n{ mrrt sil ctlrg dtr1 , cAng rd; ngucrc lri, (ADg xa
tu cnc tlrrdng m4t sirt ctrng thua, cing khr)rg r'). Dibu
d6 chfng minh rdt rd rxng, ceDg r.a xa lrl luc clog
ldu di.

Trl h6a th6p llhrt thd nriro ?

EA tri loi ciru h6i niry ma b4n ilqc tbuong hay n6u
ra, truoc hdt cin phii giii thich rd, nam chirn khac
th6p chua tt h6a nhu ttrd nio. M5i nguyon tfr s[t co
trong thinh phhn cfra thep di tri h6a boic chua tir. h6a -dbu c6 tb0 xem lir mdt tu t6 nh6. Trong thcp chua tu
h6a, rrhfrng trl td nguydn tt nAy s[p xdp .6 11a1 1...
do tlo, tAo t{ung cria m6i tt t6 & trdng d6 rlbu bi tAc
dung cfia mQt tit t6 sip xdp theo phuo.ng ngrrqc lqi
triet tiCu (H. 93 - a). Nguoc lai, trong nam cbim, tdt
cA nhiing tu t6 ttEu s6p xdp c6 tr{t tu, quav c6c cuc
cutrg ten theo cirng mQt hutrng, nhu 6. hinh !d 930).

\;",XtV,i1"Yil>,
o -Sr.r sip xdp cira Dh&Dg ti.
rd nguyen ti! lronl thanh
thdp chua tat h6rr; D-Sl.r sIp
xdp cia nhAug tlr tt nguyCn

l& troDg thanh thdp tli tA
h6a; c - tic dung cira mrlt
cqc cta nam chim ltn DhtDg
tt td nguyer t& ctra thdp

chua tU h6a.

A
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Khi chung ta ret nam chdm vio thanh thdp, tbi sE

c6 gi xhy ra? ISXng suc htt rdt manh ctia minh, nam
chim lim quay cic tu t6 nguydn td cira thanh thep tl8
c/rc cqc cirng ton cfia chring xdp theo ciing mot hucrng.
H. 93c cho ta lhfl]' ctr th6 hiCn tugng dd xiry Ir nhu
thd niro: Nhfrng tt t6 nguyin t6 diu iidn qu{r\- cnc
nam cta minh vE phia cqc bfc cria nam cbim; r6i
sau, khi nam chim dA ddi ali mQt doqrn dut)ng,
chung mni siip xdp doc tbeo phucrng chuy6n t10n( cira

nam chdm, tIE cbo tdt ci cic cltc nam tlbu hutrog vb
phhn gita cfia thanh thdp.

Qua tl6 chirng ta c6 th6 hi6u dd dirng riing, khi tu
h6a mQt ctJc thep tlli chung ta phii sir dung nam chim
nhu thd n:)o ; phii tl{t mQt clrc cira nam chim viro rnot
dhu cfia thanb th0p, fin m4nh xu6ng, rbi xidt nam chinr
dgc theo thanh thOp. E6 li mdt trong nhfi'ng phuong
pbap ta hda don giin nh{t vi c6 nhdt, cbi tbich hop
d6 tao ra nhfing nam chAm nh6 vd ydu. Iludn t4o duoc
nhftng nam cham manh thi phii ding tl6n tinh chdt
cira ddng diQn.

Nam chAm rliQn khbug 16. 1
l'rong c:ic cong xufrng luy(n kim, chung ta co th6

nhin tl.r?iy nhitng miry lruc nam chAm diin chuye"n vrin
nhitng hing h6a rdt n4ng. VE mlt ning lOn vir ciruvbn
v{n nhtng th6i siit, thi nhiing miiv trlc niy dir cri nh&ng
c6ng bidn r2[t lo n c]ro cec cdng xrr&ng I u),Otr tha p y{'r

cec c6ng xuong trrcrng tu. Vtri nhilng nray tluc nrm
chim niy ta co tha vdn chulan nh0ng khdi siit lih6ng
16 ho{c nhfrng b0 phrin mdy moc n{ng hirng chuc t?in
mot circh rdt thuin ti6n, ch&ng ciin phii buoc dri)' gi
cl. L[ s[t, dAy tb6p, ilinb, s[t vun ya czic vrit ligu
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kh{c, ndu chuyBn vqn bing nh&ng phuong phAp khnc
thi r'{t phiEn phr?c, {y thd ln dting mdy lruc nam cbam
diQo tbi c6 thB chuyBn vin rdt d6 ddng chiing chn phAi
ddng bao ha5, d6ng hdrn gi ci.

Xenr cAc hinh 94 vA 95. bqn sE th{y su pb1rc r.u t15c
luc do cira nam chAm. Mu6n thu lhdp vi cbuyiln v4n
nhirng C6ng sit vun thi thlt phiEn phtlc bi6t chrlng nao,
ily thd rnA cdi m{y lrtlc nam chim manh mE yE trdn
hinh 9.1 c,6 th6 lbu tbAp vi v{n chu16n stng mot l0c
nhirng rtdng sxt dy. cai loi & iley chf,ng nh&ng lA ti6t
kiQur ttuoc sAc lgc md c6ng r'iCc ctng tlon giin L6a
di nbibu. Xem hinh 95, ban sE thdy chi6c mey lluc nanr
chdm dang ctruy6n v4n nhtng chidc dinh sit ddng tlong
thtng 96, mgt lln c6.th6 nhdc duqc sdu thirng t Ohi
trorg nrQt edng xuilng Iuyen kinr, bdn nrdy tluc ni,m
chAm, rn6i miy c6 tb6 chu1,6n vAn duqlc mQt lirc mudi
thanh, de thay thd cho Iao tl6ng chin tay cria 200 cdng
nhAn. Khi miy trrlc tdm vi0c ta khdng cin Io ld nh&ng
v{t nlng d6 buQc vAo rnAS' tluc co ch5c ktr6ng, b6'i vi,
khi c0 ddng dli$rr di qua cuQn diy ciia ram chAm tliqln
thi hb6ng c6 mQt minh nao c6 lh6 roi ra kh6i mny
truo duoc.

N)rung n6u yi mQt nguydo nhAn gi d6 mri dr)ng didn
trong cuon dey bi ng&t thi khdng tha nao trdnh kh6i
xhy ra tai n4n. Nhiing sr1 viQc nhu thd truoc kia di
c6 rhy ra. tr'Idt tap chi k! thuit tld dlng mdt tin nhrr
sau: < I'rong lndt cdng xtr&ng & NIi, nam ch;im di€n
dang nitng nh&ng th6i sit do xe lira ch& to'i (I0 tlua
vdo trong ld. B6ng nhiin ddng diQn bi r:5t tei trr.rnr
phhl dien cria thiic nuoc Niagala li noi cdp ding tli(rn.
Thtr L kirn lo4i hhbng 16 rr)i kh6i nam chitm diQn vr'r

tor't:r hg sirc nlng cira n6 rr.r'i l6n dhu cdlg nhAn. D6
tr{nh kh6i xhy ra nhfi'ng trudng hop khdnp, rnay tw<rng
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tu nhu thd vir ciing li dt lrrinb hao phi rli(n nlng, cin
l[p th6m viro aau chim itif n mdt bd ph{n dlc bi6inia.
Sau khi v{t cin chu16n vAn duoc nam chirn nhdc lin
thi c6 nh&ng cai ngodm t{rdp ki6o c6 tir bdn canh ha
xudng ngoam cblt ldy no vir sau 116 thi chinh nhii.ng
ngoiru nay gifi chit l.iy Yit, corr dorrg rlidn thi lron:r
khi cbul'6n vin co th6,tflru ngrrt tli

Flirft 94 - Miy rrqc
nam ehim (li6n vaD chuy6rt

Dhtng Ii snr

Aiah 9j I lln). rrrtc nam
chanl di0n vin chuyan

Dhtrng thirDg r-linh
Euong kinh c&a nbfrng nam chAm didn vE rlin hinh

94 r'a Cji dni toi I ] ,,, -6i rrrQl nanr chim co tht,2
nbdc ducrc l0 /.in _ (mdt toa hing). MOt nnl|t chril]r
9-Du'la) m)t ngi). di.rrr co thF cLul:6n van duo.c rr.en
909,d, l.r:g hoa. Co nhrng nanr 

"i,',r_ 
aii, Jlii ,,iii

::1r*;,io,rric 
d,rryc 7;1 tiitt. titc lri ci mQr cai d,,u mdy

Sau khi nh,n lhii cich lanr viic circ
dien nhlr vAy, co lbE co ban tloc niv la i

nam chAm
nghi: ndu
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ding may titlc nam chAm ttiQn tlB vin chuyBn nh&ng
th6i sit nunq dd thi tien lqi bi6t baol Brlng tidc rflng'
diEu tlo chi c6 tho thuc hiQn & mot nhi€t dQ nh{t dinh
mA thOi, lr&i vi s&t nung miit h&n ti ttnh tld biCt cfia
nd. Nhunq nong tdi 800oC thi Dam cham m{t tu tiDb.

I(i thurlt cbd bidn kim loai hiQn diri sfr dung rQng

rii i;arn chdm diin db gi& vn di chuy6n nhirng chd
phhm bing thep, sft vir gang. Nguoi ta rli ch6 tao

- duoc hin:i tr{rn loai truc miy ti0n' buc lAm viQc viL

nhirrlg thidt bi kh{c, lim don gi6u h6a vi lim nhanh
cAc qua trioh ch6 bi6n kim loni r{t nhiEu.

Trd quj thu$t dtng nam chae.
Nh&ng nguoi lr\m trd quj thuAt aloi khi cirng srl d\rng

nbftng nam chdm tliQn m+nh; ta cd th6 hinh dung dugc
oguy'iA .rhO crii luc v0 hinh il6 hq c6 thb bi8u di6n
dur.rc nhfrng trd choi meo thhn tir,rh bi6t chunE ueo.
Er, i, tac gii cu6n silch ubi tidng < tlng dung ciia AigD ),
de k6 lii mot ciiu chuyQn vb nha lim trd qui thutit
ngrrni Phrip khi bi6u di6n & Angidri. Ddi voi nhirng
n!,rtri khdng hibu rd niri dung thi tidt rnqc tl6 qui
gi6 rg nh.r co tA thuat vay.

I)r{ri tlay I.t loi n6i cria ngudi kim trd qu} thuAt do:
<i Trdn sA.n khdu tllt mQt cai hdm bqc siit khong lon

lirn, co quii xach o tren nip hdm. TOi mni mQt khan

giiL Iuc ltrdng ,0n sAn khdu' DAp ring lli t6i, mQt luc
si nguoi A t{p ngudi thm thudc trung binh nhung
thin thb riit cuong tr6ug nhiy I6n sin kb{u. Anh ta

btr&c dijn cqnti toi vdi mot v6 m{t lanh lcri, dhy tu tin,
miQng miur cudi c6 Y di6u cqt.
. - Aon kh6e llm phli kh6ng?-t6i nbln anh ta ttr
tlhu ddn chln vA h6i nhu vAY. .

- Phai, - anh ta tr& l&i khdng do dq.
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- Anh cd tin ring, ldc nio anh ciing kh6e kh6ng?
- Tdi horin toarn tin nhu tbd.

- Thd lhi anh nhhm rbi: chi trong cb6c l6t t6i c6
th6 lAm chb anh m{t hdt suc lqrc, aDh s€ ydu 6l ntru
mot dua tr6 thcr.

Anh ching A r'{p mirn ctroi khinh nr:ln, t6 i kborrg
tin vio ldi noi cria tOi.

- I\Ini anh lai dAy vA thir nbiic ciri hdm ntiy-t6i n6i.
Anh ching A rdp khom lrng, nh{c f6ng cai hdur l6n

vi h6i mQt c6ch ki€u ngao:

- C6 thd thdi u?
-. Hny ilqi mor ch[t, rdi tra ldi.
Sau d6, tdigiii diQu bd nghi€m nghi gio tay Lim hi6u

va n6; voi mQt giong diQu ngbidm trang:
. - BAy gid thi anh ydu hon dan ba- Anh triy lhir nlrlic

lai cAi bdm d6 ldn xem sao.

. Anh chdug luc si khdng hE dE y d6n yiu thudr cira
ldi, laihhdc hdm l0n. Nhung tiin udy thi htrnr ch6ng
ct lai, mic dtr anh ta cd stic thd niro hdrn vin khdng
xd dich, tr.ra lhu chdn ch{t vAo do vdy. Srlc luc cira
anh ching luc si A r{p n}y b6 r.a quA co tu6 nhdc nbi
ilOt vdt rdt n5ng, nhung lhn niry thi chlng h'tnr n€n
chuyCn gi ci. Anh ta met nhoari, cu6i ctrng dirnh ph6i
budc xu6ng sin kh{u voi m$t dAng didu xdu hb thcn
thtng be], gio thi anh ta b6t alhu tin vao sr'rc manh
cri a quj' Ltu6t n.

C[i bi rnAt cira tr.o qu] thuAt do dai bitu cira ( nguoi
vin nrinh > bi6u di6n niy that lir dnn giin. Nguy€n vi
tlay slt cira cai hdm tlugc dlt tren tu cuc cfia mOt nam
ch;m dici riit m4nh. I(ni 

"no" 
c6 ddn! dicn thi -nh{c

hdm ldn kh0ng kh6 l5m. Nhung khi c'6 tldng didn chay
qua cuQn dhy cia uam chim,tliQn thi ngay d€n 2 - 3
Dguoi cfing dtng hdng xC dich nbi no ali.
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C6ng dung cta nam chem trong a6ng ngbi{p.
Nanr chAm cdn c6 mQt cdnlj dltnij n&a, kE la ciing

r{t deng chf t: trong n6ng nghifp n6 c6 thE gitp n6ng
(lrin tru nhiiog hat c6 dai ra kb6i hat gi6ng cria nhfrog
ciy trbng trgt. Trdn h4t c6 d4i thucrng c6 nh&ng tua
scri, co th6 b6m vtro lOng cia nbftng con v;|t cbay lu6t
qua n6, b&i thd n6 c6 th6 lan truybn ddn not no'i ri

rdt ra cAy nre. Cai d{c di0rn thu alucr. c trong cuQc d{u
tranh sinb tbntrang rniiy tridu nim d6 cia c6 dei d
rlrro'c k! thu{t nOng oghiep iqi dtlng tt6 rrt h4t gi6ng
cia no. CAc nhir ki thuqt n0ng ngtliCp tli dirng nam
cbArn db lua nhring h:lt gidng xu xi cirl c6 dai ra kh6i
h4t qi6ng nhin nhui c&a cic ci1-c6 ich nhu cAy gai, cAy

chi ba. Ndu ta rhc mat sit varo trong hst gi6ng cAy

tr6ng co liu hat gi6ng c6 d4i thi ch0ng sd bint chitt
,r'tro h.3t gi6ng c6 ilai xit xi chft kh6ng lhb ham vAo hat

3iriog cil tr'6ng nhin nhui tlrrvc. Sau tlo cho h6n hop hnt
gidng dy tli vio titc dtrng cila In$t narn chim diQndfi m4nh
Ibl n6n nqp iiy sE tu tlOng tncn la thirnh hat g?dng ciLy
trbng vi hat gi6ng c6 dqi : nam chim yot hdt ldt cir nhing
hat c6 rlinh mlt sft la kh6i sd hgt gi6ng h6n hop dy'

(1) ](crn (Yit lj vrl ) (tap I, quybn II - ND).

lUAy bny nam chdm.

Tlong nrr.rc tlhu (t) cria cudn sdcb niy, tdi alii ndi toi
tac phhrn lj thr:r (c Sfr kV cira nhftng qu6c gia lren NI4t
tr'5ng vd Mit trdi > _cia, nhi v5n PhAp Xirand do
recgioric. Trong s6 nb&ng chul'6n kE & sAch'tl6 c6 m6t
chuyQn n6i vb loai mdy bay thu vi, hoat ddng ducrc
nhir dua vdo narn chim, vir nhAn vdt chinh cta cudn
ti6u thuydt di cLrdi lo4i may bay il6 tli l6n M{t tring.
Biry gio chirng t6i xin dich nguydn v:In doan tl6 tlb cac
bqn c fing xenr.
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( TOi nho ngrdi ta chd tao cho mot cai xe s[t trhe.
sau hhi de l6n re vi og6i tbirt tholi m6i, tdi nem m(')t
qui ciu nam chAm ldn cao, 'I'hd la xc s[t lip tric dro'c
ning l€n. Crt IrSi lhn tdi ghu qul chu nam cham dI
hrit tOi tbi t6i lai n6m qul chu ldn phla tr6n. Cd khi,
toi chi don grin lly lay hoi dua quA thu lin cao lA

xe s[t do lrip tuc ning ldn theo d0 lai gh'o quA chu. Sau

khi di nhrbu lhn n6m qui chu ldo phla trdn vd drrl
xe sfit len cao thi toi trri mot chd mi tir alo toi bit
dhu b4 xu6ug MIt tring. Vi l(rc dy, ta1'tOi n5m cblt
qui chu nam chem, cho nOn xc sit b{rn chirt liy tdi,
kh6ng roi t6i ra. Eb cho ltc h& xudng kh6i bi ngi tdi di
ndm qui chu dE'cho sac hut cia n6 lam giim ttic d0 ro'i
cta xe. I(hi t6i cAch m{t cfia M{t tr{ng chung hai ba

tr{m sagien (r) tdi uern qua chu duoi gdc vudng d6i voi
phuong loi, cho toi khi xe sit gln sAt Mlt lrlng moi thdi.
Lirc f;y teri nhly ra kh6i xe sirt vA roi nbe l6n tr0n cft r.

Chidc rnAy bay m6 tl & dAy hoin toirn kb6ng c6 icb
lo'i gt hdt, vb diSm nny, dt ln tAc gi& cu6n ti6u thuydt
hay lir ban dgc cfing dEu kh6ng nghi ngd'gi ci. Nhung,
tOinghi rlng, nhdt dinh c6 nhiEu ngudi khdne th6 n6i
chinh xAc tluoc, t4i sao crii thidt kd d6 lai khdng thnc
hiQn aluqc: cO pb&i ltr ngbi trong xe sitt khdng th6 tung
tluoc qui chu lOn tr0n, hay lir vi qui clu nam chirrrr

khong hrit xe sit, holc lA vi nguydn nhen nao ktac:'
I(h0ng phli, ngudi trong xe co thb tung qui chu

nam cham l6n drqc, vir n6u nhu qui ciiu nam chlinl
<Ili manh thi n6 co thA h(t alttoc xe s[t. Nhung dir thi;
di nira may bay vAn kh0ng th6 nhich l€n pbia tren
duqc mOt ly nAo.

Ban di c6 dip ndm v{t n{ng tu thuybo l6n bo chua?
Ndu ban dA ttrng nem rbi thi nbdt dinh baa di nh{n

-JiJ-u0t ragt", bins 2, 134m (N'D).
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xet lhdy rflDg, Ir'rc dy, rlruSDn lti ra kb6i ho. l(bi bdp
thit cia ban tac (luDg n)dt sric dhy viro vat th6 bi Dem
d6 cho nd di theo rnOt phuoog _thi d6ng lhiri tbnn thE
b:ln (ctng voi con thu\ i1-n) cnng t{ dai lb(,o pbuoDg
nguoc lai. 0 day dA lha hicn dinh Iuat .E srr bing
nhau grta cec.lgc tec dung vi ph&n tAc dung mri chung
tdi dri n6i nbi6u lhn & nhii.ng- phhn tr€n, Khi nem na,ri
chirrn cirng xhy ra hiQn tuong nhu viy : rrg ro.i ngiii
trin xe oem quA chu l6n ptrla tr0n (v6i nrOt lLrc riit
rnanh, b6'i ri qui chu phfri hrlt duoc xe sXtt tbi ttrdng
sao tlanh kn6i dhy m4rh todn b6 cai xe sxt ru6ng phii
dudi. Doi toi khi qu& chu vit xe slt vb sau ndy lqi ghn
rrhlrr tlo su hdp d6n tucrng h6 thi chung ctri cO th6
tr& I+i toi vi tri ban dhu mn th6i. Do c16, rti rang rlng
dir cho xe sHt kh6ng c6 mQt chut troug luqng nio tl'i
nira thi vdi phuong phAp ndm qul chu nam chi.n te
cfing chi cd th& lam cho n6 dao tlQng quanh mQt vi tri
truDg tam ndo d6 mi thdi, Dtrng phuong pbap d6 dE
lirnr cho xe sit titin tung bu6c, tring bu6c, 16 ring Id
lih0ng tbb dtcrc.

Yiro thd'i Xiran0 (gifra thd ki XVII), ttinh lu6t tirc
duni3 vt phin tric dlrng vAn chua dugc c6ng bd, cbo
nen ndu nhA vin bAi hudc nguoi Pbfp kia khdng bi6t
r'6 tinh chfit vd cin ct cria c{i db an khdi hAi cfia
nrinh thi ciing lA mQt diEu dE hi8u.

t Gi6ng uhr chi6c guan tAl crla Mah6m6t 
').

Cti liin, khi Iim viQc voi mriy rruc nam chitm difn
ngudi ta di glp mQt trudng hcrp rdt lj' rht. MOt cong
nhin di th{y m{1 narn cbdm diQo hLit mQt qui chu siit
nhng, n6i cd dinh vdi nBn nhd b&ng m6t driy xlch
ngin, llm cho qul chu vi nam chAm kh6ng ti6p xirc
duo'c vni nhau : giiia quri chu vi nam ch6.m vtrn cdn

ir4



mQt khoing 'trdng vdra blng
ldng bin tay. Cinh tuqng luc
dv that In ky di : ddY xich
tlung ttung tbiDg len Pbia
trdn. luc ) ut cira nam chim
lon ddn D6i di; xich vdn giir
vi trl th&ng dung ngaY ci kbi
mQt ngudi c6ng nbAn treo
min h vtro no (r). Ltc dY rua
c6 mQt Dhd nhi6P inh di toi'
thu kip tlugc cei giey Pb.(r t tbu
vi dy viro phim 6nh. O ilnl
chriDg tOi in lai tdm inh cria

nrQt ion Dgudi treo lo lirng
lrong khdng khi gi6ng nhu
chidc quan tii cfra Mah0m6t
trong truybn thuYCt (Hinh 96).

NhAn tiQn xin n6i d6n chidc
quaD {ili cirt I\lab6mdt. CAc tin
db hdi giAo lhuong tin rtrng.
chidc qunn tAi tlqng btri c6t cria
o nhtr iien tt'i, lreo lo l&ng &

lrong mO, tr€n duoi khdng c6

m$t cei. gi ch6ng d& bdt.
Eibu d6 c6 thb cO tluqckh6ng?
Ole dI vidt trong cudn : a TSP

thu vb cAc tu liQu v{t lj-hqc

Hinh 96
DAy rtch c6 qui

Ding dgng tl&ug
l6D tr6n

(l) Eibu d6 t6 16 ring, lEc c&a nsm cham ili6r rlt l6n' b&t vt
;iDg lllc hnt cta Dam cham ydu dl rd ret khi tlng khoiDg c6ch
grti cuc vi mot vat bi hft. NGu mot nam- chem htnh m6ng

igBr, khr r.ue rrdp t16p xfc vdi vat thB c6 th6 htt duoc mot vat

LnEt lugog 1009 thi khl gl{?a nam chAm va Yat uADg ciich uheu

mdt te sliy, stic n{rg cia 16 gtlm dl mot D}a l)6 cfDg lir

iy'ao tqi sao & hat tliu cia uam chAm tbudng kh0Dg qtl6t

$r,--i" dt. son c6 tic dgDg gt0 cho n6 kh61 8i'
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( Dhu sau D. Tuong truyin r*rrg, quan tii c6a Matdmdt
duoc mQt ttr luc DAo d6 chdng it8, tliBn d6 tua hb nhu
khdng ph&i lA kb6ug tht thrc hiQn duo..c, i6.i oi 

"onhirng nam chAm nhdn tqo c6 th6 nhdc <Iunc ,rr6t t."o6
lucrng tdi 100 biu (l).

Giei thrch ild kh6ng c6 cln cr;ndu ta dirno ohuono
ptulp tr.dn (tr'rc Id d irng srtc ftrit c fia nam chdml ta-o ia AuqI
s-n.c€rn birng trong mQt ltc nio rl<j, thi mQt su.c :riy rdt nt6
lb-Am chi sg rung cbuytn rdt nhe c t'ra khong klri cingdiirlt phd v6' su, cAn bAng iiy. L-ric dy, cU6c 

-quan 
tai ndu

kh6ng roi xu6ng sirn nhd thi-sd bi hot lc; .rrcn rrhn
nhA. Mu6^n gi& cho n6 khdng chuy8n d6ng rhi thuc td
khdng th8 lam atroc, ciing gidng nhu khOng rh0 OXi nrQt
v{t hrnh chop n6n dtng bing dinh cira nt, v{tl nrlc
rlir tr6n lJ thu,t'dt c6 th6 dung nhu th6 ducrc.

Vi chin!, bing c{ch dtng nam chAm, hoirn loiD c6
th6. lao ra hien ru,crng gidog nhu ".U,e"'quan t,ii1f,"
Ilahrinrdt r, - co tliFu, 11 ddy khdng dtng luc hri: IuoDg
Ir.o_grua cbting,. vi ngur.rc lai. rltng lug dfir turrng h6
giiia chring. (Vb dibrn nam chim .tr&ng nt tog cd tl6
hLit rrhnu rnA cdn c6 tht dhy nhau lhi ngny cl nhfing
nguni vira hoc var lj cfrngibuunq l"r,irioi- v" II
hidt bai I ri cue ctrn$ tcn thi tlly nf ru. lig, Jc. hai rhrli
!f!l.Aa lir hoa" cho cAc cuc ctng t€n hu6.ng vao nhau
thi chung sE tlhy nhau. Ndu lua thon trgug lu-crng cria
nanr cbinr phia trtn rn6i cdeh thich hop t h-i tn-cj tha
d6 ding linr cho n6 tr.co lo lrl.n* 6. ben trdn th6i nam
cbdm durri, mi klrdng _liCp xuc voi rh6i ntry, tludg mei
o tra.ng th{i ctn }rtng En dinh. Chi cin m{r eai gYa ai,
lsm bing nhirng v{t li(u kb6ng th0 ru hor a;qc _

_ (1) Eor vi ila t'EDg hr9nf cta Nla, biry 40g ,al/l (Np]
FI "iy vlCt *E r7r4 thl fo etlr ltlt ni"U n rua ednlllfn.
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utx thiy Uuhch$ng h+* - Ia c6 th& tgdq Lh6!$ cho th6i
oam qhfu. 11 treE di 6++g theo.E+{ pb&rg a}rr.ryang.
CO tb& la cbidc qrm. tAi cira !66hao6t trou8 trtrybq
lhuydt drqc treo l,cr lirng trong l.h0rg hb{ *lEo m{l b6.
tri Dhu thd ching.

Cu6i cring te cirng c6 thA thuc hiQn tkqc @t hirlr
tcgng d*i loqi nhr. th( nCu dtag sric hril cic nam
ch{.u .18 &uh tn&ng tdri ah&n6 vat tb6 6ang chuyBn
d0n6. Cn.q c.r vdo y. ughi ndy, trbn vat l, bgc x0 vidt.
gifu $, V0rnbdc, tl5..tlu.a ra m$t ilb 6n duOug sif <liga
It l!0n6 cd sric Ba sdt (H.97). Eb an d6 ginu j ngbia
gi6o duc, vA gioi thi6u n6 v6i nhing ai ham thich m6n
v{t lj qui la mQt diEu co lqi.

Miy v$n tli di{n tt.
TrOn eon ttud'ng sEt do giAo su V0inbCc thi6t kd ra,

cec toa xe hoan toan kh6ng cd trgng hurng, b&i vl trong
Iucrng cfra chrlng bi sric hfit cria nam chim di0n triet
ti€u. Cho ndn chXc ban sE khdng ngac nhi€n khi bi6t
rfrDg, aIn Ct vao thidt hd; nhtng toa xe dd kh6ng lIn
trCu dud[g rry. Lhdng trugt trdB E4t nuoc, khdng bay
tron6 khdag khi, - chtirg bry tli hbong tua vio mot v$t

tl

I1hlr 97 - To& xe pb6Dg all thoDg c6 ma s{t.
Cor aludrg Brt do g160 8u YolDDec lht6t.k6

_)



tI& nio c&, kh6ng tidp xric vdi mQt c6i gi ci, mir treo
trdn nhirng diy v6 hinh cfia nh&ng atudng sr'rc tu r?it

manh. Chring khdng chiu mQt suc ma s{t nio ci, cho
nen hB chuybn tl$ng ln chring c6 th6 theo qudn tinh
giir nguy€n vdn tdc ci'ra minh, khdng cln phii c6 dhu
m6y re Iira k6o di.

lld hoircb al6 aluoc thuc bien nhu sau. Cdc toa chuy6n
alQng troog nhtng c6i 6ng bing dbng tld rtt hdt kh6ng
khi, dE cho sr?c c&n cira nO kh0ng ldm tr& ng4i chuyEn
il6ng cria toa xe. Ma sAt 6 illy toa xe ciing bi triQt
ti0u bltng c{ch lAm cho loa xe ltc cbuJ6o dQug

khc'ng ti6p rfic ahi thdnh 6ng, mi treo lo lirng & trong
chdn kh6ng do stc cira Dam cham dien. E0 dat muc
dich d1', dgc theo sudt c& coD duong, cA cech m6t
kho&ng nhdt dinh lA lai c6 mQt nam cbam dien cuc
manh dtrt & phla tr0n 6ng. Nhiing nam cbAm di$n niry
hrit nbiing toa sA, tlang chuyEn dl$ng & t|ong 6ng vA

khdng cho n6 rcri rudng. Nguoi ta tld tinh Iuc cta nam
chim dlm bio cho cAc toa xe sft chay bdn trong 6ng
lu6n ludn & gi&a < trhn > vri < sAn I c&a, dng, khdng
tidp rtc voi bdt ct mQt m{t nAo c&. Nam chAm tlidn
hut Dbiing toa xe dang di & dudi n6 lOn phia trOn -
Nhung toa xe kh6ng phii vi thd mh va vio ( trhn )
b&i vt cdn c6 trgng lqc kCo n6 ru6ng vA hbi nd shp vs
viro < sdn ) thi nam chem diQn tidp theo lai hrll n6
I0n... Thd la cAi toa xe lu6n lu6n bi nam chAm diQn
binr chlt ds sE ph6ng di & tlong chen khong theo mQi
con duong hlnh s6ng, kh6ng c6 ma sAl, me cflng ch&ng
c6 suc ilhy, gi6ng nhu mQt hAnh tinh tlong kh6ng
gian vir tru YAy.

Thd nhung toa xe c6 hinh drng nhu thd nAo? Toa
re lI mQt cdi 6ng gi6ng nbu di6u xi ge cao g0 cm, dli
tbolng 2,5 rn. Dl nhi6n toa xe phii d6ng ktn mlt -.:
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b5i vi n6 cbuvDn dQng trong khoing khdng gian khdng
co kbdng khi - vA cfing gidng Dhu tiru nghm, n6 ph&i
c6 mQt mriy tq dong lAm s4ch khdng khi.

Phr.ro rrg pbap m& may dF cho toa xe chay hoan totrn
kb6c v6i nhiing phuong phap dn dirng tt trubc d6n
gio : co I€ cbi c6 th8 so sanh nO voi clch biu sung dai
bac nre thoi, vi, tren thuc td, toa xe d6 qui cfrng ducrc
< b$n lr r nhu mQt vi6n d3n viy. C6 diEu < khhu stlng >

dtng ri dAy ln khhu sring tliQn tt. Ciiu tao cira tram
pb6ng dua trCn tinh chdt crla dAy qudn theo aluong
dinh 6c thdnh mQt 6ng dny, khi c6 ddng diQn di qua
thi 6ng dfly co th6 htt ducrc truc sxt. Quh trinh hLit d6,
xhy ra nhanh ddn n6i truc sxt c6 the dat tluoc vdn t6c
r'i[t cao khi cuQn dAy dtri vA dong diQn dfi manb.
Cbinh luc hrit niy sd ph6ng cAc toa xe di theo cic
du<rng suc tt rnrvi. Chinh vi trot g dng kh6ng c6 srirc

na s{t cho ndn v{n t6c cria toa xe kh6ng gilm; n6 ctr
lao di lheo quAn tinh, cho toi khi niro dng diry trdn tlem
diEu.khi6n giir n6 dung lai ntdi.thdi.

Dudi ilAy IA m$t vdi cbi tidt ti mi do tAc gii bin db
f,n n0u ra. < Trong nh&ng thi nghiQm mi tdi lirm nim
1911- 1913 ir Phdng tbi nghiQm cria Hgc vi6n c6ng
nghiQp T6msko t6i di dtng rnQt 6ng d6ng (tlucrng kinh
it2 tnr) phia lrOn c6 nhibu nam cbem di€n, fr6n gif, d&
& duni nam chan iliQn cO mQt toa xe nh6 - d6 lA mQt
rnhu ting s6t c6 benh xe & cA ding trudc vir ding sau
vi c6 mot cAi < miii > dtng tla hdm toa xe, khi < mfii >

cbqm vio mQt tfim gA do ttii c{t al& tbi toa xe dtng
_. lai. Trgng luong cfra toa xe nh6 li 10 kg,- xe c6 thB dat

duqc y{u t6c toi 6 km mQt gin, N6 khdng th6 chBy nhanb
bon aluqc, do sqt han chd vE kich thu<rc cfia gian phdng
vA cria 6ng hlnh trdn, (ttudng kinh cfia vdng trdn la
6,5nr). Nhung trong tID An mi tOi hoen thAnh vE sau Diry
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.6ng ddy & trtn tram xudt phat dii toi ba vdcstr-, (l)
Nhu vriy v*u t6c cfia xe r{t d6 dat t&i 8O0 - 1000Jrm nrQt
girr. I-4i do trong dng khOng c6 kh6ng khi, giiia xe voi
triin vi sau kb6ng cO nra sat, cho n€n khdng t6n mQt
chut nlug luong ntro vao viQc duy tli chuySo tlQng cua
n6 ci.

Mtrc du c6ug tlinh xAy dung tdn kem ldt nhiEu, d{c
bidt ln bln thrin dng dbng, nbung rrit cuc kh6ng phil
f.ieu bao ning luo-ng v,ro viCc dllg ,ri van t6c va cirng
.cb&ng chn nguoi lai xe vir ngurli bln rrc v.v... do d6
m6i bAy sd cbi lidu t6n m{t chring viri phhn nghtn cho
tdi 1- 2 phhn triim c6pdch; mi n{ng h3c virn tii cta
mtrt con duong c6 hai 6ng nhu tbd trong 24 gid t6eo
mOt chiEu lai ldn loi I ir000 hAnh khAch holc 10000 idn
hirng h6a >.

(l) Mot vdosta LAD8 1.06? tm (ND)

{0

'I'r!n giao chidn giia rrhfrDg trgudi tr6n sao H6a
v6i ngnci rr€n TrAi lltlt.

Nhn vqn v{t hgc cb La mi Pcrlin co turybn lai rndt
tAu chuydu kbt pbb bidn ltc bdy gi} vb mdrt qui ntii
nam ch:inr & drlu do bdn bcy bE An dQ, qui nrii nAy
c6 mot sAc mlnh phi thl!(,ng, c6 tho hft dugc t{t ca
cAc viit blng sEt. Do d6, ndu thriy thfi nio ddrn cho thu
cia minh ltr6t qua ben canh qui ntri niy thi nhdt alinh
kh6ng th6 tranh kh6i tai hga. Qui niri niry c6 rhb nhb.
hdt dinh, dinh 6c vi nhirng thanh chlug bXng s5t 6 tr.6n
coD tiru, lint cho con t:Iu rdi ra thirnh trlng rn&nh.

Ciu chuyQn uiy vil sru iltroc ghi vio trong cudn
< Mgt nghin mQt ddrn 16 >.

Di nhi0n d6 chi lt chuydn hoang dudng. Ngdy nay
chung ta bidt drroc r&ng, qu& lhEd c6 nhiing nui'narn



clatu, tuc la nh&Dg qul nti c6 nbibu qu{ng sHl t}' Noi'
ma nil&ng *O cao chgc rli c&a cdng xr&ng llagonhi-
ldgoocsko (Li€n x0) hi6n tlang& chinh'li m$t nggn niri

nam chinr nbi ti6ng. Nhnng suc btit cua nhu ng q u^a

nui nbu viy rdl li nh6 b6 bhu nhtl khong tlang k6'

Nhi'ng qui nfi nhu Polin mi€u ti thit c]rua turg thdy

t16n thd gioi'

\uav naY, ndu cb[ng ta cing co khi khdng dtng sit
vir inep aS aong titt thiry thi khong phii li do chting

ta sc.r irii ,"- ihe- ma chi ltl d6 nghiOn cuu dia tu

mdt cach thuAn lqi.

Mdt con thu Li6n x6 (con lau ( Ilinh uinh r) kh6ng

bi lnh hu6'ng cira tu luc'tll tham aia cOng ti9 
- !l1o

"ir-"g ,tirn'iam Virl lj tlia-ciiu qu6c td lU57 - 19i8:

hdl thaY cac dinh n6i, cdc dQng co \a rno n('o .deu
;;l;;i;," bAnr thep va sdt nra thcv bing dbng' dbng

46, niOm vir cic kim loai phi lri tinh khac'

Nhi ti6u thuydt khoa hoc Cu6c to La-xo'-vit di dung

.,ii'i" i"a"g t-ng trul iln tbu) 6t cfia l'olin. dF irghi ra

mdl loai rt'i khi ding scr' loai lri khi nity dugc nguur

sao Hra, trong cu6n lie'u thui6t '' Tldn bai hinh linh,'

cfra dns. sit dqng dt chi6n ddu voi quirn dOi lrcn lrar
ill:t. 

-xi""i 
,"u "H6" c6 loai ri khi ttr tjnh tlo (n6i

al"g l-o, li vt khi o"rn "t'e" 
tlifn) nOn cb&n-g chn

.iiai tr. chien voi cu tlan trtn 'l'rrii dit ma di tu'oc

ir-" f.n, gi<ri cira quAn d$i tr€n Trrii dlt trttoc lire

khai cb idn.

Du<.ri diy la tlo4n v[n. nhir ti6u thu16t d6 md li vE

"uEc 
giao ctridn giia nguni tr€n sao H6a vtri ngutri lrdn

Trai d{t.

o UOt ,t$i k1' bihh xudt siLc. dtog trtinh lao.len phic

tru6c. NIoi ,tl, tni tu&ng chung nhu i chi chtdn
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.ddu q ud-n- miuh cira quen iloi ta buoc k6 tlich (l) birng
manh ph6i tinh chu)'en rtt lui, b&i vi & corr tbu vi tri
ciia bon h9 lb{y co nh&ng hdnh tldng mrii. Nhirng con
t5u niy bay ldn cao, chirng nhr tdip uqp lai ri6 lui
l:linb vdy.

Nhung, ngay l{rc dy, tu tren cao c6 mdt khdi miu
den xda ra r'2iL r6ng rcri xu6ng;vn, bAy gin tht h6 chi

.1u{t llp ir.biiu troi tr€n chi6n trucrng. C:ri khtii mA
kh.{p bdn bb xung quanh dEu c6 nhiing"con ra* on i.i,
b:ro- vAy niy nbanh ch6ng t6a r6ng ir bhu trdi trCn
chidn trucrng gi6ng hOt nhu mdt ctridc chln l0n nhdt
pho lrong gi6 \.4y. Vn drii., dOi k-v binh thri nbit de bi
hirm vdo pham vi t{c dung ifra cai uat hj. la d6, __ cAim{y l3-ltng trey lap tr?c che pht cA (Ioen qudn. Tr{c
dung cira n6 thAt b{t ngcr vd khirog khidpl I(iEp chi6n
t1utlng.v,ang ti6ng k€u qui knoclhhn 

-kint,. 
Ngua vecic kv. birrh ngbn ngang tung d6ng tren mrit a"ei, _l

tren bdu troi lhi dao kidm va stng Eng chc kin nhu mAy
drn, nh&ng vii khi dy l6ch cach iao it&ng v6 pnia ca"i
may kia vd bAm chdt vio d6.

_ 
Crli may t16 hoi trunn v6 rnirt phia vir n,inr t{t ci

nhirng chi6n lrri pbhm bing sEt di ihu duoc *rOrrn ,rti
Ij,,,19 l4i bay rrtr lai hai Iin vi thu nap t$, nittat ce cic v khi tr€n chidrr truung. LLic dy'thdng m6tai cdn c6 dir srtc dE n5m chl.-t a"o, ifr"o"f 

"Aominh nfra.

Crii nrdy do li nr6t lrhit rninh m6i cira rroutri trdn.no 
f91 : voi nrOt suc manb khdng lh6 .hd,,; "" ;6;

no co th6 hut duqc vE phia minb idt c; r,tir,i! vat tanr
rrang srt va thip. Dra r.io su giup dd r.ia kt6i oamchim bay trong kh6ng khi d6, ngudi sao fl6a cO ih6

!

(t) cni nguoi tr6a sao H6a.
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do4t duqc vi khi ttr tay k6 dich ml b&n lhfln minh

kh6ng hb tDn hxi miY maY.

Nam chim khdng trung tI6 ti6p tuc ti6n ghn vE phia

bg binh... B0 binh ra sAc nim ch[t ldy vfi kbi cira

minh, Dhung kb0ng lim gi dugc - ctii suc mgnh kh-6n-g

tb6 ch6ng cq nbi kia tu&c doat nhirng vii khi dy ir

trong tay ho; nh&ng binh si kh6ng chiu b6 vfr khi

rni lip iric ci ngurri lio srtng <t''u bi hut len kbOng

trung. Chi trong mf,y phft dbng bb, dQi qur'rn thri nhdt

,Id bI tucvc hdt i'n khi. MAy lqi bay lOn phia truoc, dubi

rbeo tloirn quAn dang ti6n vAo thlnh tl6 l'rm cho hQ

cing chlu chung mot caDb ngo.

Ti6p d6, ci phlo binh ciing chiu cbung s6 phin

nhu yiy >.

Dbug hb vA nam ch6m'

Doc xong doan v6n trcn, tu nhidn niy la cAu h6i:

lE hAo chung ta kh6ng thi! phdng ngu duoc tAc dung

cfia tt luc hay sao, kh6ng thb ngln ch{n n6 bHng mQt

buc tucrng mar tu luc kh6ng xuydn qua dur.rc hay sao ?

EiEu tl6 hoan
toan c6 th 6 ll\m
duqc vi cAi PhAt
minh &o tucrng
c&a ngurri sao
H6a cfing co thb
phoog ngu duqc
ndu ta bidt sit
drrng truoc m$t
biQn phAp thich
dAng.

/

Hini 98-Cil gt di bao vC

cac miy m6c biDg thdP
c&a tlbrg hb kh6l b i tir h6a
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(1) & day chl n6t ddll nhtDg day rdc khong Dhai baDgch{t
Itryx, mot hqp klm al{c bt(t cta kEn \'ir sit. Hop klm DAy tuy
cd sit vA kblr DhrrDg khong cd khir nlng tir hria.

6l

I(6 cfrng J<j la, chdt khdng cho tu luc xuy dn qua tqi
chinh Ii bin lhAn thu s6t rdt d6 tlr h6al E:it G beD
vao /rong mot vODg blng s&t thi thaDh nnm chia ddl
o ngoii vong kbdng th6 lnnr licb kim cta la bin duoc.

Dung m6t cdi uri sit (o th6 l)Ao vd cfc m6y m6c hlnp
tbep ciia chidc ddhg hb qui qutr kh6i ldt, dirng cia rt
h-tc. ir-du b4n d{t mQt c6i ilbng hb ving tre; t& crc
cira rnQt nam ch0m binh m6ng ngra thi iait .& 

"ec 
16

ph{n bXng th0p r ta mtil' dbng [6, trrrcrc h6t la day
tdc (1) tr€n con lic cta dbng hb qu6 qujr sE bi tt h6a
vir d6ng hb sE ngung chay. Sau khi dn b6 rram chAm
tli, ban khong rh6 kbdi phr.rc albng h6 r16 lai trang thai
ban rlhu duoc, b6i vi nhirng btr phrin bring tb6p cia
mAy d6ng hb cdn gifr. ttt tinh. Ilan bu6c pbii sfra chiia
dbng hb ddn nrri ddn chtin, rtray r?it nfiibu bQ phin
trong me)'mdc bing nbii.ng bQ pbiin moi. Do tI6 kh6ng
ntln dtng d6ng hb vang laIn thi rrghiQm nny: b&i vi
dbng h6 vtrng r-{t dit, h6ng thi lhtr dAog ti6;.

Nguqrc l:.ri, vtri nhfr.og dbng hb mA nrdy rr6c rlu.gc
giiiu kin trong ud biing sitt hoic rh6p thi ban c6 thE
manh rlqn lAm lhl nghi6m nz,ry - tt lnc khOng xuy0n
qur du'o'c s.{t th6p. Ndu b4n dua m6t cbidc tlbng h6
thu vAV tl6n gI rr cuQn diy ci'ra m6t dynarn6 -unn .-dd chinh x6c cta n6 vdn kh0ng hb bi Inh hu.&ng chtt
nio cA. Cho ndn, tl(ii v6i cric nla tlidn kra thuit, chidc
dbrrg hb sit re tiEn 116 lai chinh Ia chidc dhrrg hb li
tu,rng_nhit, tlong hhi iiy dbng 116 rang r.ri d6rrg h6 baclhi l'?lt ch6ng tr.6' nOn vd drrng vi ti,: rllng.cfia
nl rrr ChA tn,



i O6119 co . vinh criu " diDg nam chAm,

Trong ljch sir loii ngucri viQc tim crich phat minh
ra dgng co < vinh ciru >, nam chim di tl6ng mQt vai
trd khdng phli ln thdp k6m l6m. Cric nhA ph*t minh
riri ro dd t6n r{t nhibu tAm lltc hdng loi dqng nam chAm
dE chd tgo mQt loai mAy cO th6 tu chuy6n ddng vinh
vi6n. Duoi tlAy ln mQt trong nhiing ddng co vinh cfru
nam chim do Gi6n Vinken nguiri Anh (giio chfi thdnb
Sextcr) thidt k6 ra.

MOt nam chim manh .4
duoc d{t trdn mot ciri cot
(H. 99). Ghep tibn v6i c$t
li bai minh 96 nghicng ill
vA N, cdi Jro d[t du6i ctii
kia. Ildng 96 ,ll c6 rnQt 16

nh6 C 6 phic tren, con
mAng duoi N thi hni cong.
Nhn phAt minh Ij lu{n
ring, ndu d[t qu& chu nh6 Hinh gg - DOng co vinh eiruB l6n ming tr€n thi suc tu&ag tuqng
but cria nam chdm A sE

lAm qui chu Iin lrCn phla trdn; nhung khi lnn tdi 16

nh6, n6 sE roi xu6ng mAng N, vit IIn cho mii toi tlhu
duoi cia mdng N; r6i sau l4i \,dng theo do,An duong
cong tr& vb mang trcn d6 t+i b5t diu chuy6n dQng. Ntru
vf,y lA qui chu nh6 lu6n lu6n cbay ldn chay xudng,
thuc hiCn m$t < chuybn dgng vinh ciru >.

Phat minh ntry phi l1i & ch5 nno ?

Mudn chi ra di6m d6 cfrng khdng kho. 'fai sao nhi
phat minh lai nghi rXng, sau khi quA chu nh6 lin theo
mAng N t6i tlhu dudi cira mdng ndy thi n6 hiy cdn
mOt vin tdc dfr lnm cho n6 l5n l€n phia tr6n theo
tloan itudng cong D ? EiEu d6 c6 thA aluqc, ndu nhu

A c
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quh chu nh6 chi lin di du&i m6i tec dung cita trgng
luc; khi dy n6 ldn ntranh dhn. Nhung qui chu nh6
c&a chring ta cbiu tec dgng cfia hai lqc: trong luc vir
lu luc. llA tu lue thi, theo nhu loi nbi phat minh,
l4i manh tldn n6i c6 th6 bu6c qtA 

"ho 
nh6 tu vi tri

B l€n ddn C. Do dd khi ldn theo mdng N, qu& chu
sE kh6ng ldn nhanh dhn, mA lin chdm dhn, v:\ dr) cho
n6 c6 l5n xudng tdi ilhu duoi cfia mang N thi b{t
luin thd nao n6 ciing khdng the tich liiy ducrc m$t v{n
tdc chn thidt alD c6 th6 tu neng lOn phia trOn theo
tloan ducrng cong D.

'Eb {n vria md tA 6 trdn vb sau lai xufit hi6n nhibu
lhn sau khi tl5 thay d6i hinh dang tlfi moi ki6u. I(6
ra cirng la ky vi mQt trong nbftng db {n trrcrng tu
nhu v{y dfr duoc c{p vdn bing 6 Dtc ndm 1878, ttlc
lir ba muoi ndm sau khi di xdc l{p duoc tlinh luit
b&o toirn ndng lrrgn: I NbA ph{t minh dy tti che d{y
cdi quan niQm co bln vO lj vb < tl$ng co' r'inh cilu
dirng nam chim;, kh6o ddn n6i litm md llo+o ca bOi

d6ng kj thuAt phat bxng chung nh{n phat minh sing
chd. ll{c di, theo diEu lQ, phAm nhtng phit minh
trdi voj clinh luat tu nhiCn thi kh6ng ducrc phat hing
chung nh{n, dy thd md lhn phnt minh ndy lai. duoc
cdp blng. Nhung, ch&ng bao lAu, ngub'i may min tluy
nhf,t ttuoc cdp bing chtng nh{n sing chd ra tlQng ccr

vinh criu bi vd mQng yb sang tqro cfra minh, btri vt,
.chi sau hai nIm. 6ng ta di phAi J:u6n rhu Yi cdng lrinh
sene t4o aI6 vtr cAi bttng chrtng nhan philt minh sang
chd trlc cuoi c[ng mdt hiQu luc phnp lf ; < phat minh >

tra thinh tiri siri cira tdt cl moi ngud'i. Nhung ch&ng
ai cin ttri n6 ci.

Mot velr db trong viQn blo tAteg.

C6 nh&ng cu6n srich c6, cfr k! tldn n6i, hic gi& sAch



m{c dtr chn thdn ddn dau gify cfrng vdn bi rach. 1'h6
ma trong cOng tac thuc td cria viQn biro tlng lai thuong
cin pbiri dsc nhiing ttr gidy dy. Viy lanr thd nio dE

gi& duoc nh&ng l& gi{y,dy?

Trong viQn HanlAm khoa hoc Lidn xd, c6 mQt phong
rhi nghiem chuyen tu b6 lai (phuc h6i lai) nhtng Yiin
kien, trong phdng thi nghiem nriy thudng cfing phrii
giii quydt vdn db dy. G{p trudng hqp \'ira k6 tr0n,
phong thi nghiirn chi dtng diCn rIE gii i qrrydt tiin
dE, tuc la lim cho cic trang giiiy mang tli(n. Sau hhi
cac trang gi{y & canh nhau tich diQn ctng ten lhi
chfng sE dhy nhau, thnnh tht' co tha tech rieng tu'ng
td, mir ch&ng t6n hai gi. Gi& cac trang gify lheo cAch
fiy bao gio cting d6 hon so v<vi l6i gi& biing tay hoi'rc
vdi l6i dan n6 l6n tr€n gidy cung.

Lqt In$t dQng co vll1h orlu tudlrg trtqug.

Ghn'dny, j kidn n6i libn dynamd vdi dq)ng co didn
r{t tlucrc hoan nghdnh trong sti nbirng nguoi di lim
tlQng co vinh ciru; ht'rng.. n[m tdi thudng nhiin duoc
chung ghn nila td nhirng db tin tuong tu, n6i dung
d6u c6 th6 quy rE mOt diEu nhtr sau : n6i dQng co di6n
voi dyuamd bXng dny cua. roa, r'bi ldy dn1' diQn niii
tn d)'nam0 toi tlQng co. Ntju lAm cho tl1'nam6 chuf in
ddng trudc thi diQn do n6 sin xudt ra sC tmyEn toi
d6ng co difn vi ltrm cho tlQng co diOn chul'En tlQng,
thd nhung nlng luqng do dQng co diQn sin xufit lr sE

qua ddy cua roa truyEn t<r.i truc cira dynan.r6 vi lanr
cho dynamd chuy6n dQng. Thi Ii, nhtr phdt nrinh cho
rXng, hai c6i mdy d6 s€ v6n chuyBn lin nhau, vq cbuy6n
dQng cA ti6p t\rc mai mei, cbo toi thi cl hai m6y dEu

mdn m0i thdi.
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V6i cac nbA ph6t minh thl j nghi do quir.lA rdt
h{p din. nhung ai dem n6 Ang dung vio thuc td thi
sE thdy 16 rlng, trong diEu kiQn dy, ci lai nray dbu
khdng th0 lirm viQc duqc. NgoAi diEu tI6 ra thi chring
ta cr-rng ch&ng hy vong gi khic tldi. vt-ri loai db An {y.
Hdy cA cbo r*ng hiQu su{t cria m6i mAy dbu IA mQt
phhn phhn trlm di nfta, tht chUng ta cirng chi c6 th&
lAm cho chung chuy8n dQng vinh vi6n theo phuong
phAp n6i tren trong tlibu ki6n hoirn todn khOng c6 ma
sat. Hai cAi ma-v n6i voi nhau nhu trOn (theo ngdn ng&
cria cAc k] su thi ggi li < mAy li6n hqp )) vE thuc chdt
lA mQt cai rn6y. phii tu minh lAm cho minb chuy8n
d6ng. Trong trudng hcrp kh6ng c6 rna sit rn{y liOn
bop co th6 chuyEn dgng vinb viin dunc giiing nhu
b{t k} rngt rdng roc neo d6, nbung su chu16n d6ng
ntry chirng c6 ich lcri gi hdl: b&i vi, h6 b4n b6t loai
(ddng co) n y thuc hien mQt c6ng b€n ngoti ln l{p
tuc n6 d&ng lai ngay. Cho nOn, & dAy chi c6 thb c6
a chuybn dQng vinh ci'tu r chri kh6ng c6 < d6ng c<r vinh
cfru r. Cdn khi co ma srlt thi may li€n hop hoAn todn
khOng chuy6n dQng dunc.

Dibu ki la ld, nh&ng nguoi bi l6i cu6n vto J nghi
dd l4i kbdng ngbi tdi vi6c thuc hien i nghi d6 theo
nrQt cach don giin hcrn: n6i hai rdng roc nio d6 vdi
nluu biing dAy cuaroa rbi quay mQt rdDg roc. Dna lheo
tdgich cira viQc odi cAc mdy m6c vua n6i 6 trt\n, ch(rng
ta ciing chn phli hy vgng ring, rdng roc lhu nbdt lam
qury rirng roc thu hai rbi rdng r.oc tbu bai s0 lai tiim
qua5, r'ong roc thu nhfit. Cfrng c6 lh6 dirng udt rong
roc thdi: khi ta quay no thi phhn bdn phii sE liru quay
ptrhn b€n trai cira nri, rbi su chulbn dgng cia phhn
b€r trhi lai sE duy tri chuybn dQng cfra phbn b0n phiti...
Su r'6 nghia trong bai trui}ng bnp sau ndy quA 16 rot,
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cbo nen ch8ng co ai lhich nhtng dil-en luong tu nbu

thd, Nhrtng x6i thuc chf,t thi cl ba " tlQng ccr vinh cu'u D

*i'ti'a-"'e" dEu xudt phat tu ctrng m6t J nghi sai lhm'-

D$rrg co ghn nhrr vinh crlu'

Bdi voi cac nhe toAn hoc thi cAu noi n ghn nhu vinh

.,1r, .n&ns hfip din duoc hq mQt ch[t ntro'-C.huyt.-n

.ldns c6 ththodc l vinh c&u' ho{c li khdngvinh.cu'ui

ilii "1" "r.r, "lts,, 
vE thtrc chdt, c6 nshla ll .Al9"g

;,"";";;. Nhung ddi toi cu6c s6ng hing ngny ttri khOng

DhAi th6. Cn[c cnin lh r{t nhiEu ngBoi si thoa mrrn

ffi;; to .o a"q. mot dong co khdng 
-hoit1 

toaqn

vinn cfru, nld c ghn nbu vinh ciru 'r' co kh6 ndng chulen

;;;;r. du c[i mot nghin nanr thdichlng ban' cling

a;n?."c;0" .a"g cira co n nguot "sii'f it-l=i I::, :*H:
ndm tl6i vn.i chring ta cing co nghla la vinn cuu' uo

;;:";;d;e"t 'n{ng tl}"u 6c thLrc td ch5c chin 'sE

"t. ,larn,'"rii tl6 tlQug c<r rioh cLi'u lhd I't duoc iriii
;;;6;;? "ii,og.ho 

p"nii oat oc lndnr tb n6 nirn'
'ina"o nsuo"i d6 cl6c cnSn sF rui suong khi nghe

,h;"';;"ha.";;'prr", *i"n duqc dQng co 1000-na.rr' -\liir

mQi ngudi chi chn b6 ra nrirt s6 tiEn nhat druh la ct't

ii". il01 aO"g ctv vinh cfru tuirng. t.Y nh.u.val''. glTi
ai i{v do,rc b&ng chung nh{n 'r'ij phAt miob du ca ' Yir

io'h;;;;a"c 3o gi ri bi mdt ch' cdu tao cfia mQt

;;";; do giao su Stdctd tim ra nim 1903 vd thuong

;;;X;;iia iaa,obb radiu(Hr00) thi kbdng co gi

ii tili;',qp lirn. irong mat btnh tbfry rinh da nit b.6t

ia.i"e iiiio mot dev ilacu anr khdng-dan di(n B' d[u

aoOi'aa, tbach anh treo mQt dng tbriy tinh-'l' tlong

"i"l"Tt. i'ii fnh" "gnrn 
gam rnudr radi' Ehu.du&i

;ile;e thiry rini c6 treo bai la vdng gidng nllr trgnC

;idte; ,t!nig.,, var' Nhu cbuog ta di bidt' radi rhoS
;';;;;i;;, tia anpha' tia bits' vtr tia samma' (
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9u)', :ii:u .,i"-9nrg rrong ydu lA tia b€ra d6 xuy6n sualhuy tinb. no tA mdt ddng hat tich ttiCn em ldtictrOn).Nhri ng hat ru ra tli ph6ng ra sE mang Aien iich Am dikhal) moi phia. do.do bin tban 6ng tniy tinh dungradi s6'dhn dhn tich diQn ttwtng. Die"n rici d";;;;,tr.u1t, ddn hai L't viog, vi frrr"".fr,irg ti";;". S;"r;;;
cac la vAng tach ra thl cbung st ciram'vdo tfra"n lfit,
q dny n6 mf,r dirh ticli di (6:nhii,ng 

""r ,"""g'ir"g;,
lllri::_binh c.o g5n nhfrng ri kim roai .dt _'6;,;:;j;oco t:re lruJ en di tlteo nh&ng lA ndy) va lai c-rlp lqi.
!fr'r_ne 

I,ao l:iu chung lai tich tiiQn moi vn lai tAch ;,lei tru-v6n tlidn tich cho tbdnh binh r6i.npiai aa ti.n
aiQn. Cu hai ba phrit la ving l+i hoa" th;h nl0; ;;odQng. cffng dbu rlhn nhu cui fa. .t" aarg f,A, i"'IOngucri ta tlflt cho nd cai t6n li < <lbng hb iaal ,,. Bar,,hb radi_ cir chqy ti€n tuc nhu rhd su6i ;;-. il";;;;:nim, hing trlm nim, chung ndo radi vin ;,; ij"d; r;"
phon11 x1 ra cdc tia. Euong nhidn, ban doc fnev iX",ddng hb 

.radi"quydt urong"prr6i Ie .;a j;r;;; ,T"?
crru ., rna chi IA mQt ddng co kbdng t6n kr.iirI.

Radi ph6ng xa cAc tia c6 ldu kh6ng?

^.IS_r 
g] ta di xdc dj n^h duqc ring. khi nlng pbong xa('ra riror pbai qua 1600 n5m m6i ydu di mOt nri"a..-Dodo. 

..tr.ong khoang rhdi gian 1000 n,lm, O6n,r ta-.#qtl)et.khong dung I4ilc6 dibu. do su qiim didn rich.trn. so rtro dQng cria n6 c ng gi6m tlhn di. Ntu. nhulch6 tao dtrcrc mdr chidc dbng hl iaoi nnu vav ;i;;"re;
lo^":.l.laf :"".. Nsa rhi daidA ddn bri.v grJinie,, a"S""gfio van con cbay l

. 
Tbd thi cAi tleng ccr kh6ng (6n k6m dy c6 cdnq dunp

1..1""]1gl 
khong? Erlng 

-rid; re khong'.6 (;;-.r;?
oua dr.,ng ccy tto, tttc li s6 Irong cdng ma no thuc hidntrong mQt giAy tt6og hb,.nh6 ttdn ndin6 f.ro"l iia ra'ri
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ch4y b{t k} mQt cii miY nlo ci. Ndu mudn tlucrc mOt

k6t qul 16 rQt thi ban Phli dtng mot luong radi kh6

l6n. Nhung' nhu chtng ta de blet , ratti ll mQt nguYdn

td crlc kj hidm vd d&t tibD. Do tl6, chic chhn chring

la dbng i loai tt$ng cc khbng t6n ktm niY lli
rHng :

thirnh ra quA dEt.

& t.oog ldng nguY 6n t&, & ncri ggi li nhAn nguY 0n

tit, c6 du tr& nh&ng ndng Iucrng rdt ldn. Khi gili quYdt

duqc vdn dE sri' dun! uing luqng tl6 thl ngudi ta sE

c6 nhi'ng du trir nXng lugng khdng bao gi& cqn. Vdn

dE d6 ngnY naY dang duclc giAi quydt'

Hinh 700

DbDg hb radi
c6 ( ch6 lcD
d ay , gan'nhu
vinh c&u,
chay trong
1600 nIm

7t

<r Con chim c&q Kh6ttEbtt )'

Trons s6 nh&ng db choi tr6 con' co

,"0;i;; d6 ch"i 
"onap to Trung qu6c

uA", f". cho bdt cu ai tr6ng th6Y no

no"i aOne ciing tIEu ngac nhien' B0

tu .. ooo c"him u6ng khOng bi6t chin a

;;; ;"" cbim c"&a Kh6ttabit >' N6u

tlem tl{t con chim & dXng trudc m$t

"iJn 
o"o" tbi no sE chuc nrii vio

i."* "i,er' 
va ( u6ng nY6g 'r rbi

a*.i tUl.e ldu' Dtrng Ydn mQt ltc

"il?i ,t. iu ngl xu6ng chfc nr6 vtro

i"iJ, . ,Otg, 
-n&a rbilai tlung th&ng

i# tiJ aa" 
"noi 

a6 ld mot miu ili6n

il"f, ",i" cac dOng c<r kh6ng t5n kem'

Co- "ug 
cnuY0n-hqng cfia nd r{t li

toi ,ioU. MOi ba, rem hinh 101.

" 
ili", con chim gbm mQt 6ng thirY

iiin,,a" cung & Phia tron bXng mQt

;;t'.h; c6 h'inb d4ng mot cai rliu

."i--a.-oat dudi cta 6ng htr' cam

iiC" "e" 
mQr bhu chfa rQng vi kin



Jnit. 
U.a.u.:htia drlng rngt chdt 16rg vd muc chdt l6nslrong blu hoi cao hon dhu b& cla dng.

.*)Iu51 cbo con cbim hoat d0ng duo. c, phii dtng nucrctem rror dhu n6. Sau d6 nrotfl,oi gian con .ii_ 
"":gi& ri' vi tri ttfrng th&ng, b&i vi nhu ctria ;;;g";';;;;

c9. nuog thi nEng hon dhu chim. Biy
gid ta theo d6i xem hiQn tuung v6 saixty ra.nhu thd nAo. Ta chfr j lA, ch{t
16."g _!1, g-lu glqy thco 6ng'drlng lon
tr0n (H. I02). Xbi n6 len tO.i diu-trdn
cfia dng thi phhn tr6n tr& thenh nlng
hcrn phhn du6i vi con chinr chtc m6
xn6ng ch6n nuoc dIt al{.ng truoc n6.
lrnl con cbinr di toi vi tri nim ngang
thl dhu h& cia 6ng l4i thenn ra cao
h-crn muc chdt 16og & bhu du.oi vA chfit
I6ng lai chiy tu 6ng tr& veo hhu chrl,a.
Bay gid a dudi I lai nlng hun dhu vri

::I "qT.chuyFn san-g vi rri dung
tbnng. Tb6 ld ra di bi8u mlt co hqc
cric v{n dE: su chuyBn oong cira chlt
)6ng Iim thay d6i su phin h6 cria
trgng l\rc tuong d6i vni tr1r,:, nghia lA
lAm cbo rrang tem di chur.6n t.li. Th6
huQc chf,t l6ng ddn Ien phia trdn?

Hinh 101

Cotr chim cfia
Khdltabtt

nhung cdi gi b6t
Einh 102

EtEu ( bI
mAt )
troDg

co ciu
cia cou

chlm
Kh6rra-

bIt

1s
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Chdt l6ng & bdn trong con chim lA dte d6 bay hoi
4 diEu kien nhidt il6 lrong phdng, mi {p sudt hcvi bio
trda cira 6te thi lai thay tlbi rd rit khi nhiQt d0 lha]- dOi'

Khi con chim & vi trl thlrng th&ng ta c6 thA thdy tAch

.bach hai rnibn hoi 6.te, 6ng c6 tlhu chim 6 trdn vir bhu

.du6i cria chim.

Ehu chim c6 mQt tinh chdt tl6ng chf i: khi thm nucrc

thi n6 c6 nhiQ,t d0 hoi thdp hon nhigt d$ cira rn6i tluong
rung quanh. Lim nhu thd cflng ch&ng cd gi khO !tfn,
.cni ian dtng mot chdt gi xdp, hut nudc t6t ve bdc hoi
6m manh, at6 lem lop bb m{t ctra dhu chim -la duc.r'c'

Ban hdy nhd lai nhilng lip luAn cira chrlng tdi & chucrng

biy la cO tb6 hi6u rgay tai sao nhu vdy Sg-ba5' h<ri

nhanh khidn cho nhiQt tlO cirh tlhu chim h4 thf,p so voi
nhidt tl$ cfia 6ng vi bhu chrta du6i. Rbi sr.t giim nhiQt

dO i+i IAm cho 1p sudt cfra hoi bio hda & bhu tr€n
gihm tli, va ct{t l6ng bi 6p sudt lon hon cfia hoi &

pnhn duoi cira con chim tlliy chay theq 6ng ldn trdn'
trons tam thcv atbi ch5 vi cu6i cirng con chim chi6m

vi iri-nX* ogarg. & vi tri niry c6 Lai quA trinh didn
.ra tlQc l{p d6i vdi nhau. Thu nhdt lA, con chim nhtng
.,, m6 , vio chdn nudc vir lAm u6t mdt lhn nira cAi v6

b6ng boc & tlhu n6. Thrf hai lir, c6 su xeo trQn hoi
ldo"nOa cira cdc phin trdn vii phhn du6i; Ap sudt can

.bhng nhau, (vi nhiQt cfia khOng khi xung 
-qu-anh 

1Am

'cno-nUiqt d6 cfra hoi tdng l6n chrit it) vA chdt l6ng dudi
tec dung cria trqng luqng ben than n6 liEn ch4y tu 6ng

vAo bhu"chr?a auOi. Con chim lai chuy6n sang vi tri
dung th&ng.

Con chim sC hoat dQng khdng ngting, cbtrng niro mi
cdi v6 bOng trdn tlhu n6 cdn tluqc thm u&t vi d0 h.m

cira tnOr4"khi xung quanh vAn kh6ug l6n qu{: tliEu

tl6 d&m blo cUo nuoc bay hoi mQt cAch bjnh thu&ng'



ugiria le d&m bio cho nhiet tIQ cria dhu chim ha thdp
xu6ng m6t crich tuong ddi. Nhu thd tn, nhiQt cira kh0ng
khi xung quanh li6n tuc truybn vio con chim vjr la
ngrrbn ldm cho con chim ki. di dO ctuy6n tlgng. Tru6c
mril chring ta la mdt rbt du rdt rd rft vE dQng ccr kh6ng
tdn kdm l5m, nhung kh6ng th6 bio aI6 ln -Ot aQ"g 

"o< vinh crlu > duoc,

Tr6i ddt dn bao [hi6u tubi.
Yi6c nghi0n cuu cdc tlinh Iuat vb su phhn rd cfia

cec nguydn tfr ph6ng xa dE trao vAo trong 1ay c{c nhi
khio criu rnQt phuong phap tUu4n tieD tt6 rinh tu6i clia
I r:l I dat.

Su phAn r€ ph6ng xa Ii gi? D6 lA su j:ldn d6i < tu
ph6t r (nghia lA kh6ng do nhftng nguydn nhin b€n
n-godi) cfra nh&ng nguyen trl nly thAnh nhtng nguydn
tt kh-ac. Eibu'ddng chri y tn: su bidn A6i AO [hl"g
chiu inh hu&ng chrit nio cfia cric tAc dqng bOn ngoiril
Su ha thdp hx). su tAng cao cira nbiCt d0, ciri rip
sudt v.v... kh6ng miy may 6nh hu6ng I&i t6c tI$ cria
qu6 trinh? Nh&ng nguy€n td uran, thori vi :rctini, c6
trong rrdt s6 khoring ch{t lri nhfrng thinh vi6n dhu ti0n
cia nhii.ng diy nguydu 16 ph6ng ia. M6i dey ln mQt
Ioat nhiing nguy6n td, ciug ph6ng xa, chuyEu tu
nguydn t6 n9 sang lguydn t6 hia. Nhung tron[ ci ba
trncrng trqp, sin phhm cu6i ctng cf,a nhfi.ng flEn a6i
dy dEu ln chi, mi trong m6i de, thi chi thu" tlucrc c6(nguycn t& Iucfl1g ) hoi khAc ,&i "hi th6ng thuong
chLit il: nguy6n tir cria chi thdng tbuOng n{ng hoi
ngul'6n tfr hy-drd tr6n 207 lhn ; nguyen tdcira' cf,i tan
ctng-ddy- uran niDg hon nguydn trl bydr6 206 lhn,
nguy6n tfr chi tAn ctng diy tiori neng hon 20g lhn,
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nguyen lir chi tan cring ddy aclinl n{ng hon 207 lh-n'

Vi tbd phAn biQt c6c loai cht tl6 vo'i nhau li mQt viec
hotin toirn c6 tha lim drcrc.'

Di t16i voi nh&ng bi6n ttbi vta n6i trOn, cic nguydn

- tir bi phan rd ph6ng ra nhirng cAi ggi li tia anpha' E6

ta.mii dOng nhitng lat vat chdt mang dien nguy0n tit
hE li, mQt ch{t khi trcr nhg. Do luc gili ph6ng ra c6 vdn
tdc l6n nen chring mdt dien tich duong vi & lai trong
khoanq ch{t duoi deng htli thuong. E6 li li do lai
sio tlorg moi khoAng chdt ph6ng x,1 dFu c6 hAIi'

Nhrtng dAnh girl tubi cfra khoAng chtit cIn cu theo

hAm lrrcrng h€li c6 thE cho mQt kdt qui rdt kh6ng
chinh xac, vi h€li c6 khi ndng bay di, gi6ng nhu moi

chdt khi nhe khac. Ban c6 thB nghi lar, dAnh gie tubi
theo bam lEcrng chi tu tAp trong khoAng ch{t thi c6 th&

cho mQt k6t quA chinh xec hrvn. Vio thtri gian tlhu
nhiing nIm 40 cria thd kj' niy, nb:'r dia chdt hoc ngudi
Anh Honmoxo da xudt phit tu vit\c ddnh gia dinh
lucrng nhfrng bidn thii cira chi r] cic noi khdc nhatr

'mI kdt lu{n rlng tubi cfia TrAi d{t Ia 3,5 ng:\n tri(u
n,{nr.

Thuc ra thi Hdnm<rxo di x6c dinh tluo-; khdng phii
li tubi cira Trii tl{t mA lA tubi cira v6 Trai ddt, va khi
xac dinh lai dua trOo nhftng gii thuydt cii vb sqr tao
thtrnh cfra Trdi ddt tu nhfrng kh6i khi n6ng d6 bin tit
.J\I{ t tlu i ra.

Trong nhfrng n5m 1951-1952, viOn si A.P. VincrglatlOp
di phriu tich chn than tdt ci nhitng sd liQu vn di ddn
kdt luiin lA, tlnh tubi cria v6 Trii ddt khOng thb chi dua '
tr'Og mQt minh,nh&ng s6 liQu vb cbi. Chi c6 th6 kh&ng
tlinh rlng, tubi ctra n6 kh6ng qua 5 tf nim. Trong khi
db nguOita lai tim duqc nh&ng khoang ch6t c6 tubi
giil tdi 3 tj' ndm. Dqa trdn nh&ng s6 li€u r b l6c d0
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phAn rI vA s6 luong cfra hai tl6ng vi uran (cd nguy€n
rir luong 235-238), nguoi ta di udc lurrng ring tu6i
cfra TrAi ddt vdo kboing 5 - 7 t! ntrm.

Cdn cA vAo nh&ng sd liQu tl6 vn nh&rg sd lieu khAc
aiia, c6 lh6 u<ro Iuong tubi cfia Trdi al{t lA 6 tj n5m.
Kdt qul cria vifc uoc luqng nAy duqc xAc nbsn lA dring,
vi o6 pbt hop voi kdt qul tinh to6n theo nh&ng phuong
.phep kbec. (1)

SAu tj'ndm-mQt con sd lim cbtng ta pbli choAng
virng so vdi kh6ng nhtng d<ri sdng cfia mQt ngudi
ridng 16, mA c& vni toAn b0 lich sri clra loAi. n-guoi.

Nhftng con chim tr€u dey difn.
,\i cing bidt rlng, nguiri rni ch4m vdo tlulng dny

cira xe didn ho{c c&a nr4ng di6n cao thd khi c6 alien Ihi
lhit ltr nguy hi6m. Ch&ng cr.r nguli, me ngay ci nh&ng
con v{t to lon cbam phfii nhilng dAy tliQn d6 ciing dEu
bi chdt. Ngudi ta aIE bidt nhibu lrudng hop, ugua bo)ic
btr bi chdt vi diQn khi cham phli nhfing rlAy diQn dtt.

'[hd nhung tai sao, nhiing con chim lai cO lhe dau
drrgc y6n 6n vi hoin toan vO srl & trCD dav dien ? E6 lA
nhiing t|udng hgp !huong xuyen thdy & rh:irrhph6(H. t03)

inh 103

Nh&ng
conchrm
dau btDh
aE tren

dtytltfn.
TAI sao ?

(1) cht tl6t hcrn vE vio dE rgubn g6c cta Tral aat ye cic
hedh tluh, vE tubt cia chrlng, vE thenh pheE r'i ciu tqo c{ra
chdDg xlE xem cu6D ( Ngub! gdc cria T16l d6t ve cec haDh ttDh D

cta B.I. L€r'ln 1956, vlgt ciing aE niDu (BaD bl€! tap).
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Mu6n hiDu tluqc nguy0n nhin cta nhtng su mf,u

thudn nbu th6, ta hiy iuu J tdi su kiQn sau dey' tllIr
;,i; ;"r chim dAu tien day li mot mrch r€' cd diQu

i.a 
"X, 

ri" ,o obi -q"u kia (pbhn dny rdt ng{n & giiia

nai cnao con chim). Vi v{y cucrng dQ ddng diQn lrong

mech t16 (trong th6rn con chim) le khong dang ke ra
i=1"i. lti"^s-"du coi chim khi dau trdn div difn lai

"i"- "uri, -"6 t o4t duoi vAo cQt di{n - nghia lA n6i

;il;; ;"s. ndi vdi dfit blns mOt cAch nio do - tht

"u 
.c-ni ajg"liat chdt ngay titc khic (ri ddng tli(n ili

i"u "J'*,,0"g?fit) 
Truong hop niy cfrng thudng htv

xiy ra.

Chim ch6c thu&ng c6 th6i quen' tlAu trdn t!.1"h:i
diil;"g;ty "uo 

i-td rbi quQt m6 viro ddv diQn' (1)

Vi thaoh xi kh6ng tlucrc cAch diQn vdi d{t' tho-n0n

"on chim ndi v&i tl{i mi cham vio duoog day c6 dong

aie" or" tbi t{t phii chdt' Nhiing truo-ng 
.hgp^. 

tuong

trr" nbu ttrd xhy ra nbibu tldn n6i' chinb ri tne ma o

'"4" O,i" .f,Aig hln Dgtioi ta ttd pbii ap au-n-u"ini1g

bi€n DhAp allc biet d! trdnh cho chim choc xhor cnet'

lqr"o,iii'rao ron tlanh xi d6 dudng diy cao thd nhiiog

;li';; ;;;'dito aa "lo 
chim khong nh&ng co thE dau

i;;?;-ilJn c6 thb qu€t m6 v0 hei vno-div didn

,r"-"iu. iori. co khi &'nlirng noi nguy hiDm ngudi

ir^ii- "ut"i cn cdu dlc bict ngin khong cho chim

ch6c chqm vdo.

Tron': hoAn cinh m& rODg cec dudng dny cao.thi; nhu

& Lien"xO, vi quyEn loi cria nginh lam. hQc 
.vit, 

ng'rlllr

;o"g;;;, cnun! ta "ht' 
qotn tim ddn vi(c bho vQ

-(1) Nhflrg qu6 trtnh giCt chdt i"o'g cic t[ llio c&a ccr-.thb

,,)e'l;;; iia,n ao ai's^difn chqv qua ccr tlrh q.u.sdt dinh'

iiTr rr,t cd mol rltir lr& nirit dioh' nFn dorri dlCD qua.co

;;b";.* ;;i;r''-l'al tr-,a htcu d;i tbi dit (rtan bld. t{p'/"
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cbinr ch6c kb6i
chdt vi ddng tlien.

11. 104 * cie cich .lreD, d6 eho .cbqt g{p mdt con
chlm dau, alil trCtr thaDh ri r-to ._ giong A sita m6t

_ dlrlns day cao rhd. ptrd i&a tlannpnd
c6. Cnic chXn I:\ rlu6i 6nh chcrp ban se tfr6y m6t qu^ang

:::h 9i: hidt.di k-i'. Phd 
-cng nbon nrip rionq thoin!

khiic duong nhtr h6a da c6. Ntiing con ngra gif a t,i
thd dang koo,xe, chdn gicr l6n tron! tto"g: kni Ntti"!
c6 xe cling dring im khOng dQng .Idy, ia trdng thd]rd t*ag chi6c nan hoa cria banh xe...

. .S rl di c6 su biit tlQng bi6u kidn alo lA vi lia r:ho,p tdnt4i lroog. mOt thoi gian rdt ngEn. Tia ch&p, c[ug nhrr
moi tia l&a difn, tbn tai troig mQt khoine tncri sia;
cuc kj, ngdn ngii - ng[n tldn n6i khdng th=C tlo il"uocbinJ nbri.ng phrrong tiin thdng tbLrong. Nhrrng nhd

-":"lq 
pll."oq phLip gi{n ridp ngtrcri ta .tr'i tim i.a Ia,

tra ..hop tdn tai trl 0,001 ddn 0,02 giey (l). ir.ong nhrinqkboring rhcri giao ng8n ddn th8 ,t,'Jilrg &i'gi'ai
,11rli3 "r,9q 

gtiia cac ddm mey kCo dal hcrE - r(}l t,s gy(Bah bidD tap).
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Dnrli 6nh chdp
Eii cti khi niro

llonil co,n gidng t6
b1n drrnc lh{y
quang cinh mQt
phd nhdn nhip
duo'iAnh chdp hay
chua? Banbdy thi'r
hinh dung trong
mQt ph(rt Id, );an



chuyEornQt chch rd ret d6i voi con mAt chtng ta cl'
Vi vdy cnEng c6 gi lA la kbi ph6 xA dang nhQn nhip
lai tbAnh hoAir toan bdt tl$ng duoi r4Lnh chdp: chinh 

'
vi ta cni. nhin th{y quang c&nh tr ph6 trong khoing
thdi gian khdng ithy mQt phhn ngdn giAy I NI5i rtn
hoa cta bAnh xe & c6 xe chly nhanb chi kip cbuy6n

..di dugc mQt phhn rdt nh6 cia milim€t, tldi vo'i nrit
thi ttibu d6 ciing chftng khac gi b{t tlQng boan toirn. An

tuqng cAng tlttoc tlng cuong hcrn nftr vi ring f,n tuong
lrtig cia mit cdn duqc luu lai trong mQt khoAng thrli
gian dli hon thtvi gian tbn tai cfra tia chcrp.

' M6t tiCng s6t ding giA trao ahi6u ?

Thni xua,.khi ngutri ta cdn dem si[nl set girn cho

nhtng < vi thhn r thi d[t v{n d€ nhu thd thrit ln phi Jrang

thhn abenb. Nhung ngdy nay, khi dien nitng ali tr& th:lnh

hang h6a, co the alo luong va dduh gia dugc nht tuoi
thu hnng hda khac, thi v{n db tinh xcm tidng set tlang

gia bao nhidu hoAn toarn kb6ng phii lir mOt r'fln dI vd
j nghia. l3ii toan iliit ra li tinh xem khi sOt dirnh tli
iie,t tnu mdt tliQn nirng bao nhiOu, vir tinh gia tri c&a

n6 theo giri tiEn diQn thiP iIOn.

Sau diy tA phep tinh. 'Itreo nhiing s6 ligrl moi ]rhdt

thi thd hi€u cria su pb6ng tliQn gi0ng t6 li 5t) tl.ieu Ydn.

Cuong tl6 t6i da cira ddng diQn }uc dy L'r 200 ngan itm-
pc (nhdn tidn chung tdi xin luu i bln dgc rXng dny
ln s6 liQu tinh theo mAc dt) nhi6m tu cira mQt thanh
th6p bilng ddng diQn chAy trong cuQn diy qudn quanb

n6 khi set tlAnh vAo cQt thu ldi). NhAn s6 vdn voi sd

ampe tbi duqc c6ng sudt tinh ra wdt; nhung khi tinh
phtri dE y lA trong thli gian ph6ng tliQn thd hieu sut
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t&i kh6ng; vl v4y khi ttnh c6ng sudt cfia su ph6ng tli6n
ta phii ldy th6 hiQu trung lrinh, n6i kb6c di - ta phAi
ldy mQt nria th6 hiQu ban tlhu. Ta c6: cOng su{t cfia

50000000 x 200000

5000000000000 wAt,' hay 5 tj' kil6rvAt.
Sau khi ttm th{y.mQt dny d6 s0 nhiing con s6 khdng

nhtr th6, t{t nbien ban.d<;c sE nghi rIng gia tibn cia
lidng s0t cfrng pbii bi6u thi bing mQt con sd khbng 16.
Tu1' v{1' mudn tim dtrnc nlng lucrng tiDh ra hdctowAt
giri (ngbia le tinh rlr don vi duoc hinh dung & cac
cOngt(r tinh liEn difn thlp ilt'n) tbi. chn phii cbri y ddn
thili gian. C6ng sufit ldn nhu th6 chi ti€u thu trong
khoing l/1000 giAy. Tlong khoing thcri sian do dd ti€u

,n, #ffi9q : 1{000 hoctd'rvat girr.. Theo su5.

dinh m6i hCct6rr {t gio ngrrcri ti6u thu dien phai tra {
cdpdch. Do d6 ta tinh duoc nga): giA tiFn c&a tidng
sdl lir:

14000 x 1 : 56000 cd-p6ch :560 rrip (r )
Ii6t qu& ltrm cho ta hdt srtc ng{c nhiOn: rnQt tidng

s6t, mi n[ng luong l6n g{p trinr lhn n:ing luong cfra
m6t phat dqri bac bang nlng, tinh theo gi6 quy tlinh
cria nhir mAy diQn chi dhng glA cA thay c6 5{i0 r{rp I

l\{Qt diEu dang chu j' la, khoa ky lhu{t di6n hi€n
dai dii stip thuc hiCir tfucrc viQc tao ra sOt. 'frong phdng
thi nghien nguo'i ta dI dat duoc thd hieu l6i 3 - 5
tliCu ldin rar tqo la duqc tia lfta di6n dni l5rn. Cihai
kdt qufr ndy vin cdn nh6 hon tnrong hop set tu nhi0n
viri chuc liin.

(t) oey ti tleD rfp cti, l)itrg ,/10 rlbng rlrp nrol htCD DaJ-.
Theo giri dl6u & lti-nol rht m6t hdcrowit dd le 0d015, do d6
ti6ng sit trhu rhd dADg g16: 14000 X 0,015 : 210.1 (ND).

I
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Mrta rio troDg Ph6ng.

0 nhd lAm mQt vdi phun nh6 bing ting cao su nhu
sau thi ciing d6: mOt dhu 6ng nbtng rio nrQt chAu

nuOc tl{t & noi cao, hoic l[p viio vdi nutrc, dhu kia
cria 6ng plii rdt nh6 dE cho nLr6c pbun ra thAnh lia
nh6, dcvn giAn hon ci ki dem cim viro tliu nay m$t

doan brit.Lt de ,tt ru0t than di. E6 tidn di6u khi6n

ldi phun, bau hdy dem g.{n dhu dng tu do nay vitt
n:dt cAi ph6u r.'rp xu6ng nhtt ar hinh 105.

Cho vdi nrdc phun thAnh tia di thing I6n cao khoing
chring nira mdt, r'bi dua l:ii ghn n6 mQt cei diia nhrJa

hodc mOt c6i lugc Obdnit di cQ xAt Ytro da. Ban sE thdy

ngay nr$t sg vi€c b?it ngo: nhii'ng tia ruoc nh6 tAch

bi$t nhau cia phhn loi phun roi xudng driy cAi tlia tl{t
& du<ri thiroh lidng d6ng nghe
thdy rd r(t, gi6ng het nhu ti6ng
lQf dQp cira nrot con n1ra gi6ng.
NhA vdl lj Bdixu di cln cuvio
hien tuong d6 mir nhAn x€t ring :

< Khdng cdn nghi ngo gi n&4, d6
chinh li nguy0n nhen lr\m cho
nhirng gigt mua gi6ng ldn nh6
khAc h&n. B,3n ilua diia nhr.ra ra
xa ld l{p ttic vdi phun nudc lri

illl

llt

t6a ra vi tidng l6p dQp diic biit lai
rhay rhd rnn! tiSng icri-nhd'ntre fl',:l j'"';JliJ11l
cria nhing tia nu6c nh6.

Tru6c rn{t nhfrn3 n.;ur)i thua bidt ban c6 lhb.sfi
dun3 chi6c tlia nhua nhu mQt Dhd ao tbuAt v ri chidc
g6y " pbn tbfry . viy.

vLv-6 rJi
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Str di dira mang dign gij' ra tec dung bdt ngd vao
vdi nu0c phun li vi, cdc giot nurrc dugc nhidm cliQn

vi hu6'nq ung, hrrn nira chring lai quay phhn nhi6m diQn
duong vE phia dda nhua va quay phhn nhr6m diQn im
vD pbia ding kia; nhu Lh6 lir nhirng phhn nhi6m diQn
khAc d{u nhau cria giot nroc nim ldt ghn nbau, vi
chriDg hirt nhau ldm cho cdLc giot nudc d6n s{t rdo nhau.

Ta cfrng co ttr6 ph:it hien tec dung cria diCn veo tia
nroc theo cach khac d,rn giin hon; chi chn chAi cei
lroc eb0nil len toc rbi rti ghn lai tia nudc nh6 chdy
ra tll vdi nrroc: tia nuoc dbn sd.t vdo nbau thdnh tia
kyn vir ldch h&n vE phia chidc luoc (H.106). HiQn tuong
any giii thich ph[rc t1p hcrn hien tuong trdr kia; n6 co
ti€n quan ddn su tbay al6i sL?c clng m[l nrlt ngodi
drcri tAc dtlng cira didn tith.

1a cbri j lhem Ia, su co x6t
dE t4o th nh tliQn tich, do
do ma rrhirng duv cuaroa kbi
co xrit vdo rdng rpc lhudng
nhi6m di6n. Trong m6t s6
ngdnh sin xudt, cec lia lfra
diQn ph6ng la gi&a cuaroa
vi rdng roc lqi r{t nguy bi6m
vi gAy ra cbay. Eb trrinh hifn
tucrng do, ngLroi ta dcm lrAng
bac l6n dAy cuaro&: l6p b4c

rn6ng trAng lrdu ddy lAm
.eto dAy thenh vat d6n di6n, do tl6 diQn kh6eg &3 tlch
tu 6 tren dd1' t :oc niia.

E2

I

Hinh 106 - Tia nuoc
cong di khi rlua chl6c luqc

uhiErn di€u lai gAn.
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CHUONG ]X

PHAN XA vA KHIIC XA ANH SANG. THT GIAC

Tdm lnh nlm htrh.
Trong'nghQ thuit chrrp Snir c6 nrQt phrong ph:ip

girip ta chlrp drcrc nIm ki6u khAc nhau cira mQt ngudi
lren cirng mQt tdm inh. Qua hinh 107, hoa mQt tdnr
inh chlrp theo phuong phap k6 lren, ta c6 thO thdy
nim ki6u nhu th6 cia mQt n;Ltdi. [Iu di6m rd lQt cria
t{m inh niry so vdi nhitng tdm inh thdng thubng lir
ir ch5 nd bi6u hiQn ilucrc tlhy di hon tl{c di6m cira
nguo'i dttgc cht1p. Cbung ta tlilu bidt, dibu quan t [-nr

t Ldt 
"fiu 

nhir nhidp lntr li lirnr thd nAo db n€t mXt cfia
ngucri trong Anh thA hifr tlugc tl h1' di nh{t nhiing dic
di6m cria nguli dunc chqp. Theo I6i chup inh ni1',
tt c6 thb chup <lucrc nhiiu kiiiu rnll khAc nhau cria

m$t ngu&i trong ctng nrQt luc; nbd d6, ta cdng co
khl niing chgn tiong sd tlo nrr)t ki6u tht hidn rd r6t
nh{t net m5,t cila nguoi cllup itrrh'

lrlFrtxr>-

Hinh 107
NIm kiAu ngbl khec nhau ctla ciDg mot ngttdl.
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Ldm th6 nao dE co duoc tdm inh d6? Di nhi6n
phli dtng guong ph&ng. Ngtrdi chn chrrp inh ngbi
qual' lung vb phia m{y 6nh /, m4t huong vE hai tdm
guong ph&ng dung tbSng C. Hai t{m guong nAy l{p

1

thirnb mQt g6c bing -= cfra 360", lric lr\ 72". llai tdm
D

guong sirp xdp nhu v{y ph}ri cho b6n binh nguni, hudng
vb phia mAy Anh theo nhfrng c{ch khAc nhau. Nhtng
htah niy cgng voi hinh cia v{t that duqc nrAy lnh
chlip, bgp thdnh tdm inh nlnr hinh lrong kbi ?iy, bin
thin gucnrg (khdnq cd khung), di nhiOn khdng in hlnh
trong inh. VA, mu6n cho trong guong kbdng in hlnh
mdl 6nh, nguoi tn che n6 bing hai mdn BB, giiia hai
mdn c6 ma,t khe h6 nh6 dB dirt vtit kinh.

a Hit h 108

I'hu(,"Dg phlip
ilh ulm hinh.
N*gudi mudl
chrlp Dgbl glta
c1.c guong'CC.t

c

c

-Sd 
hinh lhup ,Itro-c tr6n tiim lnh phu thudc vio g6c

giiia hai t{m gu'ong: g6c cang nh6 tbi s6 htah ciup
duoc cdng nhibu. Khi g6c bing '#: rO" ra sE duoc

h6n binh, khi go: biog t$:60" ta sE du.oc sdg
ti

hinh, &hi 96c bing 36!" : 45" thi ta tltl'oc tem hinh v.y...

Tuy nbi0n, sd lin phin xa cdnJ nhiEu tlri inh lcinu
mo: do d6, ngudi ta thudng cbi chrrp ldyinh ntm iintl
8{



D$ng eo vA n6i dun drtug 6nh Elng NIit trdi.

t nghi lqi dung nlng luq ng cira tia NIAI troi al8 dun
nOng nbi sfpde cria miy hcri nuoc, that le nrQt y ngli
rdt ca* d6. Ta hr'iy th& lnm mQt ph6p tinh dnn giln
xem sao. Ngucri ta dA tinh duoc ti mi sd ning lucrng
ma m6i ."riit et vu6ng & pllhn ngoei cfia khi quy6n,
nlm vu6ng g6c voi cec tia trIirt tldi, lhu dur.rc tri M{t
trdi trong m6i giay ilbng hb. 56 luqng ndy di nhien
kh0ng thay dbi, do dri ngucri ta goi n6 lA < h&og sd M{t
trdi D. EO lon cia hXng sd nr{t tr<vi ldr trdn b ng2 calo
trdn lcnr? trong m0t giAy d6ng hb. Khhu pbln nhiQt
d6, mar M{t troi gfri xu6ng dEu d[n, khdrg tli tldn m{t
d{t tdt cii: khoing mQt nira calo bi khi quy6n hfip thu.
Ta cd th6 cho rlng, m6i mOt cenlimet vu6ng nr{t tldt
nirm vudng g6c vdi cac tia Mit troi thu duo-c chung
1,.1 cdlo trong m6t giAy <I6ng h6. Ndu chuyen sang met
vu6ng thi trong mQt phLit nb{n cluqc l{fl)0 calo nh6
ho{c 14 cr;lo t6n, tric lA m6i giAy x{p xi li'l cal-o l'bn.
Nhu chring ta dfr bidt, mOt calo lon khi chuy6n h6a
hoin toin thtinh cdng ccvhocsEcho 127ftGn(t). I)o d6,

cic tia NIlt tl.oi rgi th&ng xudng nrot midng aldt di6n
tich lnrt si cho tli'n l0r, /c6m ('?) nlng luong llon;1 mdi

giay. noi kh6c di ttrc la trdn I I lrd ltrc (3).

Nhng luong bri'c xa cta MIt troi chi co th6 thuc hicn
ducrc cdng lon nhu vay trong nhitng tliEu kiQn lhuAn
lryi nhdt khi nhtng tia toi rgi thftng xudng mit aldt vi
bidn thanh c6ng mOt trlm phhn trdm. Tuy vily nhiing sr
c6 g[ng lqi dung trgc tidp MIt-lrui lim ngubn dQng luc
dii ibuc hi6n ducrc ogiy nay vin cdn c:ich xa dibu kiQn

q;'tF.-

(1) vi (2) lkcm:10J ; 427 kcm :4270J i 100kcm : 1000J

(3) r mE lqc : 735,5 W
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cfra lj tu6trg rflt nhiEu: hiQu sudt cfia chung vin chua
vuEt que 5-6%. Trong s6 nhtng lhiCt bi di lhuc bieD,
cdi c6 hi(u su{t cao nh{t cffng mdi chi c6 hi(u sudl
15'!,: d6 lA tl6ng co cria gido su Apb6ttcr.

D[ng ning lro. ng btc xa c&a Mit trdi de thu ldy cdng
co hgc thi tucrng ddi kh6, nhung dtrng n6 dt dun n6ng
thi tuong d6i d6 hon.

0 LiCn xO, vdn db nAy riit . duqc cht j'. Nguari ta dai
thinh lf,p Vi6n ngbi6n cuu ning lro-ng llllt tlcri toirn
li€n bang (6' XamAccaodo) nhim ti6n hinh rQng rii c6ng
tAc nghidn cuu vE phucrng di€n dy. 0 Tasoken c6 m6t
nht\ thm dirng anh ning mrit tr{ri, co tht dung cho 70
ngr.rd'i vr)o tlm trong n]Qt nga)'il€m. Ciing ir Tasoken,
ngu'oi tn diit llirr n6c cirn rndl, ngdi nlrir rrr6t tbidl iri
sir rllrng ning ltrr.rog ]Iil tldri. O dal'co lriP hni muoi
n6i sr'ip de dirng anh nirn: trIit troi, chia rluec l{t ci

u

Hinh 109

Thl6t b! duD nudd bing inh nirg Mit trot d, Dudc
corg hda X0 udt xi hoi cht nghia luydcruonl

do



chung 200 thtng nu6c, tli dtrng cho c[ cIn nhi. Thco
y kidn cia cAc nhA k! lbuqit ning luong Nf{t trdi tbl'
M{t tr}i c6 th6 dun n6ng cric n6i sup de li€n tuc 7 -
t ifrang mQt n5m ; 4 - 5 thring con l4i, nbi srlp de chi

tluqc hun nong lrong nhfi'ng ngny ning lao' HiCu suet

trung binb c&a cAc nbi dun nuoc tuo-ng tldi cao-n6
dat tdi 47lo (cao nhdt li 6116).

0'I'uydcnrcni nguoi ta di rhil chd tao nh&ng mAy lim
lantr < fhorigide I dtng anh ning \'I{t tr}i' NhiCt d0

cia kflng khi xunS quanh laf 42"C (trong b-ong rem)

thi nbict 
"dO 

cira b'1 l,hiin litm l: nh lar 2 - 3"C duoi s6

kh6ng. D0 li thi du tlEu titn rt: thiiit bi lirm l4nh trong

k! nghf.

Nhirng lbi ngbitrir dnng rinh ning llit- lt9i.d9-i.{"
chiy lui buioh (co nhiet .lO nong chil la 120('C) dd thu

du'rvc nnii'ni kdt q(rl rit tdt ttcp Chtng ta hin c"on nbu

vE r:hfrnq thidr lli , hti otrt c nx(.)l r'' trrien lru bi6n Cdl-

Hinh 1lo
Nhi miy llm lgnh dirng ,Eh Mit tr(,i i' nrr&c

Tuydcm6nl xi hQi chi nghia'
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'pi6n vi bE Aran, vb nh&ng noi chrta nudc ngot tao
bf,ng ndng luong MIt lrli d6 nuOi nhiing lodi ci nutc
miin & bi6n Trung A cho qucn dhn vdi tli6u kien sinh
hoqt mdi, vb nhtng mAy sdy qui vi cd dirng Anh nXng
Mit trdi, vE nhttng bdp Id mir & d6 ngu.di ta niiu a xup r
blng < tia ning M:it lrdi ) v.v... Nhirng c6i d6 vin chua
phli le tlt cA nhtng lhi du rnu6n hinh nu6n v6 cta
vi(c tng dpng m6t c{ch kh6o liro c6c tia ning Mlt troi
rIE s b6t n duqc, mot vdn rlE rrong tuong lai sC c6 t6c
dungquan trong 16 rCt tlong nbn kinh 16 qu6c dAn
cirn mi6n Trung ri, Cripcailo, Ccrrim6, H6 tOnga va
Nam flclen.

MQug ttdng vb chidc rntr tdug hinh

Mot cau chu)'en hoang dudng tu th&i c6 lrE truyEn
lai kBrlog, c6 mQt chidc nrir rdt thhn kj, hE ai dQin6
lA ngucri kh6c kh6ng lb6 nhin tbdy dugc, Trong bAi tho
r Ruxlan vtr Lutmila > Puskiu di md ti mQt cAch sinh
il$ng truyEn thuydt d6 vd di kE lqi n:Qr cAcb ly rhLi
linh ning kj diQu cta cbidc rnii v0 hinh.

( ThC rbt Lttmlla 6q)'trghi
I4ng da cd lnc iy bal hal bbr hbl.
CO thl} dol cudc mt cta qui Ch6cn6mo
Cd xoay mti .lt, xoay mt lAt,
K6o sup m[ xu6ng g]n mit, rlQl ngay ngin, r1g,i l(ch,
Rbi lgl Ut n6 l€n, tlfll nguqc.
Nhiu ttay, that U mot chuyou la & ddl
Lftmlla kh0ng thf,y mtnh & trong guong nfi.a;
Lat m[ lal,
Lutmlla trudc kla lal hlen ra;
Eol Dguqc lAl - ltl kh6trg nhttr thiy
Liy mE xudng - cO lal & troDg guorDg t
( Trol ol I That te ky dlQu ! Thhy phl} thty ct I

Tir ray vb sau, & tlAy, tot khong sq gl Dguy ht0m n&a r.

E8
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(Khip mgi nol, dAu alau cht g ta cirug cd thb DtriD thiy
tung tlch thoing qua cfra c0:
C6 ltc lrii eey chiD Yarug

Bl6n tli kh6ng cdD tr6u nhfllg cirh cey xio aqc'

C6 l6c, gtAt nudc su6i
RoI trCn albng cA miD meDg.
Lfc iy, trong lau ilii b16t chic dugc riDg,
Cd c0Dg chrla dang udng hay daug ID..'
MAn al6m vAa h6 m&
Lftmlla da alCn b6o thec nu&c
Tim nu&c lanh,
C6 mQt Ih, vao bubl siDg,

ChiDh C{cla nhtn thdy & troDg cung dlen

Th6c nu&e tI6 xu6ng dudi bin tay v0 hinh
BNn.lung t6e thirh mudD ngin lla nu0c nh6)

NhiEu rnQng tu&ng cfra nguli xua di som bidn thinh

su thqc: nhibu ph6p y6u thuAt trong cdc ceu chuyEn

lhhn lhoai de tr& thenh s& hiru cira khoa hgc' Yunt

qua nui thAur; t6rn ldy stit, ngb'i tren cAc tdm thim ba-v"'

ihg ,hi, lE ndo lai khdng th6 phet minh duoc mQt vit
gi6ng nhu chidc mii v6 hinh nay ? N6i khic di tuc lA'

iE neo chriog ta lai khOng ttm dugc phrrcrng ph{p lim
cho ngrdi khrlc kh0ng nhin thdy minh bay sao? Biy

gid chirnq ta hiY bln toi vdn db d0'

89

Thudt h0 thfln duy nhdt ctra tu binh l-ftmila le n ng

Ittc lAng hinh cfra c6' Du6i slt y6m h0 cfia chidc mfr

vd hinb tling tin c$y, cd tranh tluqc su gi6m s6t cira

nhirng t3n cai nguc. Cd nii tu binh v6 hlnh kia cdn &

d6 hay kh6ng, ohtlng tcn cai ngqc chi phan dorin cdn

cir vio ho4t dQng cia c6.



Ngudi tAng hinh.

Trong cu6n ti6u thuydt ( Ngudi tAng hinh r, ;hA ydn
nguoi Anh Oenxo tld cd g6ng lim cho ddc gii cfia
minh tin ring, hoAn toin co tb6 thtrc bi6n tlrlc viQc
tAng hinb. NhAn v&t chinh trong cu6n tiEu tUoyat 1ri"gil md ti 6ng ta nhu rn6t < nbd v{t I} hoc tiien'ta;
chua tnng c6 tr6n rhd girri r) dd kh6m phA ra m6t
phunn; phap c6 th6 bidn th6n tb6 nguoi ta tr.& therh
vd hinh, Duoi dAy la nhirng diEu ma 6nlr tt tl.inh bAr
'r'6i rn6l bdc si queo lhu6c vF phat minilv cria minh,

< 56' di chirng ta nhin thti1, nr6t vit li rlr vitt d6 c6
th6 tAc dung rlrrqc v6i anh iang. Ch[c bac li6t 

"Xrg,vet lhE ho5c h{p thu anh sang, holc ph4n >:a har khii
xa :inh siin;. Ndu nhrr v{t thb khdng b?ip thrr /rnir sing
mi cfingth6og phin x4 ho:ic khric xa dnh sAng thi n6
khdn: th6 tu linr cho ta nhin thdy duo-c, 't hl 

-drr, 
bac

s6 di nhin th{,y c6i hdm mAu rlii khOng troog sudi kia
ld do lop scrn 

_miLu d6 hiip I hu rl6t phhn enh seDg vaphir xa (khudch tan) nhilng tia sang cdn hi. N6u"nhu
chidc hdm^hia kbdng hip thlr lrdt phhn anh sing niro
c3, rld pltfrn xa loin bg Anh seng, tni, q,,a ,,oi rnit
cfia chirog ta, no s8 l:i mdt crii bdm tr6nl ch6i lda,
t.ua rrlu lam birrg bre vi.v. CLri Irom bong loAnu cbi c6
Ibe hep thu r'{t it anh sring, nh[tng tia sarrg litin x4
o tl'.\n toan Ld l.rit nrrt crir n6 cing kh6ng rrhli.u lim;
{nh sdng cbi phiu xa vA kbrlc lr4 & mQi v.ri noi nAo
do. rl trin mep hom, do d6 linr cho chung t{, nhin th6y
rd cii mIt ngoii bong Ioring phfrn x4 anh sring cira n6
tua lra rn0l bg xucrng phlt anh sdng. Honr t[rjv tinn
it sring hcrn, qua con nrdt cira chung ta, no khing rd
1A-ng 

nhu^ cAi trdm seng b6ng, b&i vi su phin xa'vi
\h:. *.1 & thfiy tinh tucrng ttdi it. Ndu dir tdm itty
tinh trXog thOng thudng vao trong nuoc, hon nd.a, n6ir
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d{t n6 vio trong nrot cb{t l6ng niro tlo co kh(ii luqng
ri6ng lon hon khdi luqng ri6ng cta nuoc lhi bhu nhu
n6 boirn toirn mdt h&n, b&i ti enh s6ng xu5 6n qua nudc
roi viro thriy tinh bi khuc x4 vi phAn xir rdt Idu. Ttty
tinh r1i tr& thanh khong nhin thdy duqc, gi6ng nhu
nr0t rldng khi cacbonic ho{c hydr6 tlong kb6ng
khi vdv.

- Dung - I{cmpo (viin thAy thudc.l noi - hdt thay
nhftng tliEu tl6 dbu r?[t dorr giAn; nge)' na], nr6i hoc

sinh tlbu bidt r{t 16.

- Diiy con mQt su thqc nta mA m6i hqc siali cfrng
dbu bi6t. Ndu nghiEn net m0t midrg tLiy tinh tliintr
bQt, trong khong kbi, no trA thenh rdt dA nhin th?{), -
no t16 thinb nhirng bot tling klrdng trong sudt. S& di
nhu thd li vi, rrghiEo nh6 thiry tinh tuc li lim ting
nhiing m{t giy ra phin xa ri khirc xa cria tbriy trnh.
T{m thfry tinh chi c6 bai nr{t, nbung m6i hat bot tbir.r
tinh ttri dbu co thb pliin xa nhtng tia sdng dr qua no,
cho nin tia slng c6 thb ruyln qua n6 rilt it NhuDg
ndu thi thfi)' tinh tring di nghibn nh6 Yiio llong nuoc
thi nd l{p tuc bidn n{t. Thfiy tinh dd nghibn nhir va
nuoc gln nhu c6 ctng chi6t su{t, do d6 kim cho Anh
sang phln xa v?r khtc xa rdt lt ltc tli tu nuoc riro thfiy
tinh holc tu thty tinh tli vtro nuoc.

Dlt thriy linh viro trong bet kj mQt chdl 16rg nrio
al6 c6 cucg chidt sudt vcri n6, anh sE kh6ng nhin thdy
D.6 | fit cA nhirng uQt trong su6t iliu tr& ntn khdng nhtn
tlfiu iluqc, n,u ta d|l no uio lrong mQt mdi lrudnq c6

citig chi6t sudt uli nd. Hi6u duqc di6m d6, anh chi chn
suy nghi mQt cbrit In c6 lhE tin ch[c ring, chring ta
cfing c6 th8 lam cho thfry tinb tr& thirnh kh6ng nhin
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th{y 6 ngay tfong khdng khi: nghi cech lAm cho chidt
sudt cria thfry tinh birng chi6t sudt cria khong khi; b&i
vi, luc {y, anh sing di tu thriy tinh vao khdng khi sE

kh0nq bi phln xa va cdng khdng bi khrhc xa (r)

(') Ndu ctrring l.a queJ mor yat hoiu toeD rroDg su6r bing
m0[ loqi lrldng khudch thD inh sADg that albu thl chrlDg ta c6
th6 lim cho vat d6 hoiD toin khoDg nhin th6l. atuoc. Lllc iy,
ndu bqn nhin tir ben canh yio trong, qua mQt 15 kh6ng l6n
lxln thi linh sing me mit b4n thu .luEc & tdt cii mot dtam cria
1'a1 th3 .lo ctng chi drlng bing inh sring thu duqc nhu kht
khdng c6 vit d6: kh6ng rl1ot yat seng uio hoEc mot b6!g deD

:io c6 tht lnm ti6t lO sq c6 mit cta vat th6 d6.

Cich lim thi nghiom aI6 nhusau: dtng bta cring trxog lim
ttrinh m0t cit ph6u ducrog kiuh 1/2 mit, rlit ph6u cech xa mot
bt'ug ddD tli6n 25 udo d6i chit, glSDg nhu & hinh 111. T& phta
dn6i ph6u ta cim vlro mol. quc thiy fiDh, cij cim cho that
thing. Hoi lech rnot chrit lA c6 thb lim cho truc trung tam
elra quc thiry tiqh dudng Dhu deD hc/D vA mdp dudng nhu
siDg ho'n, hoic nguqc lAl, trUc truBg tam duougllhn siDg hcrn
v:r m6p Dhn deD hcrn. Hal trudDg hqp chiiu sing 116 sd chuyan
t trulng hqp ro saug tnrdrg hop kta khl q[e th&y tlllh thay
dbi vi tri chft it. Sau khi .Ii tht .U rhrl lat ahi6u latr thl
moi co thb lam cho quc thi). tinh iluqc chtdu seDg hoiD toin
dEu, ya, luc 5y, ,rdu ta dna mit ohlu qua mgt l5 nh6 (rgng
khdng .Ily 1cm) thl ta sd fto(r toa.r kidrg trhttr thdy qua thty
tlrh f,y, Trong ili6u ki6u cta thi nghiem DAy, tuy niEg suit
khtc x4 cira yat thb rhty tinh kh6c uilg suit khrlc xA cria
khdDg khi ret xa, Dhung vat rh6 thty ttuh vAll c6 th6 tr&
thenh ho:rtr toAn khong Dhin thiy. Cdn cd mOr phucDg ph6p
n&a c6 th6 lim cho ruor mi6ng th&y tlnh rli m:rl DhiD tr&
thinh khODg Ehtn th6y tluoc, iI6 la dit n6 vio rroug mot cei
hdm & trong (15 duqc qu6t lop scrn meu sing.
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- Eung, tlung - Kempo
n6i - Nhung ndn nbd
ring, con ngudi khdng
phAi Ia th&y tinh.

- Kh6ng ph6i, con
nguoi cdn trong su6t hon
thriy tinh.

- N6i thm bAy!

- CAc nha khoa hoc tu
nhi0n cfing n6i thd d{y I LE
niro moi cbi co mu<ri nim
mir bac tli qu€n hdt v{t
lj hqc r6i u? Nhu gi{y
ch&ng han lii do nh&ng
soi tlong su6t tao ndn,
nguyen nhin lam cho D6
trEng vA kh6ng da enh s{ng
lot qua cfing gidng nhu &
tro:1g truong hqp l)dt thiry

Elnh 111
Effa thiy tlDh klr0ng

Dhtn thiy

,rrill
I' lr

lrt

s
I

rl

tirrh tr[ng vi kh6ng cho anh shnq lot qua viry. Nhung
n6u bdi dhu ldn tr.dn gidy tring, ,16 cho dhu tr.nn-dhy
vdo cdc kboing tr'6og gila cac sr.r.i. lirrn cho tir gid.r.
chi co th6 phin xa r.a khirc xa anh srlng lrrlng cac
mIt ngoari cfia nO thi to gitiy rld sE tr& lharnh tr.ong
sudt rhu thrly linh vA),. Kbdng r.icn,r gi gi;iy, rni ngnv

. sgi vai, soi len, soi g5, xuong, tbit, t6c; m6ng tay ltr
thhn kinh cria chirng ra aIBr nhu tb6 ca I N6i rom I.i,,
tru huydt 16 d6 tt ong m:iu vA siic tti den trong t6c ra,
hdt th&y nbiing thdnh phhn cria con nguoi dbu do
nhfrng tb chuc trong su6t, khOng mdu, tlo ndn. l)o ri6,
mu6n lAm cho chtng ta khong nhin thdy nbcu ciing
khdng phai td kh6 l8m t >.

CO th6 ldy su kiQn sau driy lanr cin c* cho j kidn
tlo: nbling dQng vit trdn nrinh khdng c6 l6ng, mic
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bcnh bach tang (trong cAc t6 chuc cia n6 thidu sic td)
thi khA trong sudt. N{ua he nim 1934, mot nhA dSng
vat h9c tim duoc & trong rTh6n Nhi tl6ng> mQt con
dch bach tang vA di m0 ti n6 nhr sau: < da rdt m6ng,
clrc co tlong sudt, c6 th6 nhin lh{y rdt rd cdc co guan
ban trong vi c{c xuong... Qua thinh bung ta c6 th8
nhin lhdy rdt rd tim vi ruQt cria con 6ch thidu s5c t6
do d{p va co b6p nhu lhd nao,r.

NhAn'vrit chinb trong cu6n tiaLr thu)'dt cfia Oenxo
di ph 6t minh rlucrc mOt phunng phdp c6 th6 lim cho
tfit ca c6c tb chftc trong cr.r' tho coD ngudi, tham chi
ddn ngay cA slc t6 trong then th0. ciing dEu tr& thrinh
troDg su6t. Vi, anh ta dd tng dung phat minh d6 vao
ngay chinh bin thrin minb. Thi nghi€m tii thu <Itrgc
thanh tich huy hoAng - b&n thin nhn phAt rninh hoin
todn bi6n thAnb m$t nguoi vd hinh.

ti lai sau ta sd bidt s6 phdn snu niv cira ngu6.i vr)
hin h d6 l'a sao
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Uy lqrc cfia ngudi rAog htnh.
'I'Ac gii cu6n ti0u thuy6t ( Ngrroi tling hinh r dd chring

minh mQt cech rdt thdng minh ve rdt chlt chE ring,
m(rt ngudi, sau khi dd lr& thinh trong sudt khong thE
nhin lh{y duo-c thi nguoi dy sE do d6 c6 (luoc mdt uy
luc co h6 nhu vd hqn. Anh ta c6 th6 di vno bf;t c[r nl6t "
gian pbdng niro vi'r c6 th6 tu do ldy tf i bdt cri m6t tlb vAt
nao. Nguoi ta kbdng th6 nhin tbfiy h6n, cho ndn kh6ng th6
bxt drcrc hin. Nhd tinh v6 hinh, h{n c6 rh& tl6nh bai
ci rnirt aI6i vii trarrg mi giinh th5ng lcri. Ngudi vd hinh
c6 th6 dirng nhiing hinh ph+t khong ai rr6n thoat atei

uy hidp t{t ci Dhirng ngEoi htu binh, bugc dan cu
toan tha_nh phii phrrc ttrng menh IQnh cria minb. Kb6ng.
.ai c6 tha bit bdr vd him hqi hin ilroc, trai lai bin c6
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thE hem hai aluoc tdt cA moi nguoi. Nhring ngudi nay
dt co nghi ra trlm pbuong nghtn kd db tr1 vQ, nhung
som muQn thd ntro cfing bi k6 ilich rd hinh dy dubi
kip vi hdrn hai. (l6i dia vi uu viQt tI6 dd ldm cho nhdn
vat chinh trong cudn ti6u thuydt ngttcri Anh {y c6 th6
ta mQnh l6nh ch_o nhfrng ngudi bi h5n uy hidp & tr.ong
thinh ph6 nhu sau:

<'fti na1' lr'& di, thinh phd ndy khdng & dudi qu1'En
tr'6ng coi cta nfr hodng nira. Cac ngtroi hf,y vE n6i r.oi
vi6n dli ta, voi tIQi cinh sat vir tdt ci moi ngroi ring;
tir nay tr& di, toan thrnh phli phlrc ting su thdng tri
cira ta ! Ngr\y hdrn nay bit dhu md t thoi dqi moi -ngdy thu nhdt, nrim thir nhdt cria thoi dai moi, thoi
dai ngudi vd hinh I Ta L\ Ngut-ri vr) binh Di nhelt. NIOi
dhu, cAch cai tli cia ta ].iit alo lugng. Trong ngAy tht
nhfit, ta chi xti'mQt nguoi chiu rin tit hinh dE lam guong
cho k6 khac. Nguoi bi kdt An tfr hinh t€n la Iicmpo.
Hdm na-v li\ ngary tin s6 cira hin. Dir cho h[n c6 d6ng
cria hn n{p, di cho hr"rn c6 vd binh y6m hQ holc mirc
gi6p trr,r, nhrrng c{i cbdt, cdi chdt vd hinh vfln gi:ing
vAo diu hfin. 'Iuy hin tli dirng chinh s{ch phong ngu,
nhung thhn dAn cria ta sE thiiy r&ng, thhn chdt nhdt
dinh sG gidng vio dhu birn ! Hdi thhn tlin cira ta, nru6n
blo toin dur.rc tinh mang, cec ngutri nhdt thidt khdng
tluoc giup h{n, che ch6 cho hirn r.

II6i alhu, nguni vd hinh thing loi. NIii vb san, nhilng
cu dAn bi uy hi6p ph&i gian lao bdt sAc m6i ldt.16
ducrc rich th6ng tri ct'ra k6 dich vd hinh nrQng lim
hoang dd ?i3 .

Ti6u bin trong su6t.

Nhiing di6u suy luan vAt li tenr cIn cu cho cudn tiBu
thuygt hoang tludng niy c6 dfng hay khdng? Hoin
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ioAn dring. tsdt ki mQt vet lrong su6l niro, dtrt trong
mQt moi trudng trong su6t chi chn chidt sudt cia ihting
sai kdm nhau dudi 0,05, le yat trong sudl dy c6 th6 tr&
thanh v6 hinb. Mudi nim sau kbi nhn tiau thuydt
nguoi Anh vidt xong cutin < Ngudi tlng tinh r cfia minh,
nhA gi&i ph{u hqc Dr?c ln giAo stt Spantdg6nxu dd thuc
hiQn duqc lf tu6ng cia nhd ti6u thuydt dy trong thtrc
t6, - qul vay Ong kh0ng nh&ng ch6 duqc cic ti€u bin
trong sudt cira cic co quan s6ng mA cdn chd dugc Ii€u
bAn trong su6t cfia cAc dQng vdt chdt nta. Ngdy na1',
chlrng ta cd th6 nbin lhii' nhtng tieu bin trong sudt,
cfia circ bQ phdn trong co th6, c6 khi cia cl nrQt dQng
YAt, & trong nhibu vi(n bio tAng.

Noi vin tit thi phuong phdp chd ti€u bin llong su6t
do giAo su Spantdgdnxo nghi la (nim 1911) ln dhu tiin
ph.:ri cho nhiing ti€u bfrn tlo qua cac ph€p ch6 bi6n quen
thuQc - chu6i tr6ng vA rfra sach - rbi sau ngim tidu
bin vAo trong 0te m€tylic cira a:iit xalyxilic (tI6 lA nrQt
chit l6ng khong miu, c6 tec dr]ng kbfc xa Idt rDanh).
Cu6i cirng, dem ngim cilc tiiu bln chu0t, ca, cAc bQ

ph{n cria ccr thb nguoi chd tlugc theo phu<rng phAp
{y viro lrong nhirng binh cfing drlng thA chf,t l6ng {y.

C) dAy, duong nhidn la ngutli ta khOng tlinh lam cho
cac tieu bfin troan toAn trong sudt, h&i vi nhlr thd thi
nhtng ti6u b&n dy sd tr& thanh hoAn toin kb6ng nbin
tb?[y dunc vi tlo do tl6i vtri giii phdu sE kb6ng girip
ich gi cl. Nhung ndu mu6n thi ta ciing c6 lhe linl
chtng tr& thinh hodn toirn trong su6t tlugc.

Errong nhi€n, tu dny toi viec thqc hiQn lj tu6ng
cira Oenxo - lirm ngucri siing hotrn toAn troDg su6t ddn
mr'rc dQ khdng nhin th{y ducrc - cdn cdch xa nhiEu
l6m. Vi, thrl nh.{t ln, chn phAi tirn duqc phuong pbAp
ngtm thXn th6 ngudi s6ng vrio trong mQt chft l6ng c6
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ttic dung ltrnr troog sudt mi khdng tbn thtrong ddn cdLc

ccr nln! tb chuc cia ngud'i dy. Thrt hai li tidu bin
cta giao su SpantAgdnxo nloi chi lrong sudt th6i chli
chua phli ln khong nhin thdy tluoc. Cic t6 chttc c&a
nhirng ti6u bln niy chi khdng nhin thdy duqc khi
nhtog chung viro trong chdt.nuoc c6 cirng chidt sudt
mA thdi. Cdn ndu nhu ta d6 chirng & ngoii khdng khi
thi chi khi niro chidt sudt cira chung bing chi6t sudt
cira /i/rring k/ri thi m<ri tr& thinh khdng nhin thdy duqc.
Nhung ldm thd nio tl6 thuc hi6n tlurvc di6m d6 thi
chung la vin chua bidt duoc.

Nhung, ta cu gii sri' ring, c6 mQt ng,ty nio d6 la
thrc hi6n iluoc hai tti6m noi trdn, nghia lA &o tu&ng
cfia nhir tiau tbuydt Anh bidn thinh su lhqc.

Hdt thAy nhftng iliEu trinh br\y trong cu6n tiAu thuydt
tli duoc tac g,ii sny xdt rdt ki lu6ng tldn n6i ban c6
tbe tin tu&ng ch$c ch6n vio nh&ug slr lhuc mi tic gil
ili rld li, vi nghi ring, ngrdi teng hinh qul lii ngucri
cO uy luc nhiit trong lodi ngrroi...

Nhrrng, su tbuc kh6ng phai thd.
Tbi ra tac gii thdng minh cfia cudn ti6u llru)'6t (Nguli

tlng hinh r di xem nhg mdt tlrdng hop rfit nh6. E6
lA v{n dE:

Liiu ngabi tdng htnh cd nhin thii.g ngadi klruc kh6ng ?

Ndu nhu Oenxo, trudc khi ha btt,,tu tlE ra cho minh
ciu h6i nhu tri-n thi c6 le thidn tuyet tric < Nguoi ting
hinh> vi6t chua ch6c de thenh cdng...

Thet v{y, di6m d6 tll pht lan cdi io tu&ng vE uy
lrlc minh liQt cira ngtrtri vd hinh. Ngrtii uri hinh ph&!

ld mQt ngudi mi !
'fai sao nhAn vat chinh cfra cudn ti6u thuldt I+i lA

v0 hiuh? Bdi vi, h6t th&y cAc b0 ph&n trong co thE
cria ngucri vd binh - trong d6 c6 ci nrXt - tlbu tr&
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lhanh trong su6t, do do chi6t su6t cfia chung dbu bing
chidt suiit cria kh6ng khi.

Cbr'rng ta h y nho lai, rAc dung cira rnit Ie gi: rhiy
tinh dich. thriy tinh thd vir cac bQ pb{n khec trong
mXt <1btr khuc xrr 6nh siing sao cho &nh cria vd t cO tha
rudt hign trCn vdng mac, Nhung ndu chi6t sudl c&a
mit va c&n khdng khi gi6ng nhau thi khdng xlv la hiQn
luqng khlic xa duqc; b&i vi inb sAng, khi di tu ntQt
mOi trnr)ug ttri rnQt mdi rruong kbac cci culg chiit
sud/, thi kbdng albi hrrdng, do tlir kbdng rha h()i tu iy mot
diEnr rlrrrvc. Anb sang di vao mit og;oi \'() hinh hoan
toen khdnq g[p dibu gi ngin tr'&, sd khdng ]ihuc xa, rnd.

cfrng kh()ng luu lai & trong nrirt, b&i vi trong mit nguoi
vd hinh khdng c6 s[c 16 (1); do d6, chung khOng th6
gly ra ruQt iuh nio tlong i' thuc ngutri vd hinh cl.

Nhu v{y ta thiiy rlng, ngudi u6 hitth chdng nhln thdy
9l hdf. Nb&ng uu di&m cia hin rd rlng ch&ng c6 loi
gi cho hin ci. Con ngucri dang so, nrQng lam hodug
ild {y chi c6 thA lang thang o dhu du'dng x6 chcr, ngria
tay xin ciia bd thi khncb qua dulng, nhunil moi ngucri
cina cbiing co cirsh nao ginp hiin tltrnc, b6i vi thftng ai

, (t) nuriu giy ra mot clm glirc nlo .16 & dODg yit, tta sirlg
" khi di yio mit, phli gly ra nrot s6 bi6n tl6i nio .16 (lt li cuc

uh6; ttlc li phal hoen th:rDh mot cODg tic nhit rlinh. Irludn' lhd, lla s:iDg, lt ra lA mot phln, phal aluEc mit gitr tt1i.
NhEng rDit hoiD toaD troDg sudt di Dhiatr khoDg glt (lnoc
iDh 6dDg - n6u khong thl D6 de khong thb gel le trong Eudr
iluEc. Phlm tet cl DhEng atoDg vat thaD thb trorrg srr6t ita tr1

/ vC lht mit chrtng -- n6u nhu chtDg cd mit - aEu khoDg phAl
hoen toin lroDg sudt. NhI hil du(,rg hQc n6t ti6ng Moriy n6l:
(D41 da $d Dhtng aIODg vat siDh lru&Dg mot cich tq,nhlan &
duol d6y bl}n thl dEu troDg sudt ya kh6Dg meu, Sau khi ding
lE&l bit chring l6n, chrtng tol chi cd tha phin biet duqc

. chfDg dUa vao nhiiDg con n.dl nh6 ndu den, b&l vt miu cira
ch[Dg thldrl huydt td (.16 vai hoin toiD troDg su6tr.
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trhin th{y ngndi In'xitr tQi nghiep dy cl (t). Con nguoi
c6 uy luc uhdt {y tbit ra chi lA mQt ngudi tAn tlt ydu
hCu, hiQn ilang lim vAo cinh m$t ngucri tan phd thim
throng. Do d6, di tlm cei ( mii v0 hinh t theo coD tllllDg
do Oeuro nOu ra ciing ch&ng c6 ich gi ; dt cho moi viQc
ti6n hinh theo phuong ph{p iI6 dEu lhu0n lqi thi ta
cfrng kh6ng the dqt d[qc t0i dich.

MAu a8c biq vf.

Nhung ciing c6 mOt phuo'ng ptrdp khdc c6 th6 gi&i
quydt tluqc vdn dE chidc m[i vd hinh. D6 lA srvn l€n
v{t thb mOt miu sic thich htrp, khidn m6t kh6ng th6
nhin lhdy vat th8 tl6 tluoc. Phuong phrip niy duoc srl
dung thuong xuydn & trong gioi tu nhiOn: d6 chinh li
< sitc bio vQ > cira sinh v6t. 'Irong gioi tlr nhiCn co r{t
nhiilu sinh vdt dua vlo sic tu ve dB tr6n trAnh kE

dich, ho{c t16 d6 bAo ve minh trong cu$c d{u tranh
sinh t6n kh6c liet.

< Sic tu ve ) ma cAc chidn si thulng goi dd ducrc
cric nhi dQng yAt hgc, lrl thni E{cuyn trd di, goi ln
< sirc blo vC ) holc c sic y6m hd rr. Nh&ng thi du vb

-trl cota ln trc gU cudn riau thuydr cd y .la sdt 16 h6og
ild. MAt Dgudl al6u Lldt, Oonxcr thudng thrrdog d')ng phu,rDg
ph6p nghQ thuat nio rlb vl6t nh&og cudD ttDu thuydt hoaDg
dudug cta mltrh: oDg tli drlng rdt nhiEu linh tl6t hiQD thEc
tlE che l5p Dhtng thidu sdt cdu bal troDg cudq tiau thuydt
hoang (lEdng. TroDg ldi tga cira lhn xuit bln tal DuOc }ly cia
cic tlau thuydt hoang tludlg cta ODg, tric gla di vi6t ngay that
rXug: <Sau khi vira bllu'dl6u xong mot trd qu, thuat thl
thudDg thEdag phirt n6i cho mgl ngudi 16 Dh[ing ch6 hltrh
nhu thuc vi nhrng ch5 thuc tbat sE. (} dey khong clu phlt
dga vtro Dh&ng luaD ct l6gtch, mi cho dga vlo lo tu&ng do
nghe lhuat siDg tgo ra i.
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sic bio vQ nay & lrong gioi tu Dhien c6 thE n€u ra toi
bing nghin; n6i thing theo nghia den thi chting ta gip
n6 trdn m6i buoc di. CAc dQng vat trong sa mac phhn
l6n dbu c6 < miru cta sa mac ) veng nh4 t d c bidt ;
ban c6 thb tim thdy mAu sxc d6 & su tfr, cbim, thin
lin, nh€n, siu & dAy, noi t6m lsi lA & tft & nhitng
dai bi6u c&a cac ddng vdt & sa nr4c. Ngucrc lai, tait ca
nhirng dQng v{t s6ng & dbng tuydt bEc cuc, dtr Ii con
gdu b[c cus dan{j sq hay con hli ydn kh6ng lim hai
ngurri c ng v{y - dEu c6 miu tring, Trdn bdi clnh crla
tuyCt, ta khong th6 nAo nbin thdy chung ducrc. Lgi cdn
nhfi'n3 con bu6rn vri nhting con nhQn sdng tri n v6
cdy cfrng c6 miru sic rfit gi6ng miu shc cira v6 r:iy (nhu
bo nXua v.v... )

Nl6i.ngrdi suu l{p c6n tlirng dbu bidt r.ing, do cdn
trtng cd < sic'blo vQ >, n€n mudn tim thf,y chring tb{t
ln khd khIn.

Ban h5y thir tim coo chiu chdu miru xanh tlang
kdu ri li trdn l)iii c6 ducyi cbr'rn ban xcm sio - b;1n
kh6ng lh6 phnn biet ducrc n6 tr0n cAi. trdi cinh rniru
xanh che ch& cbo n6.

Cac dQng v{t s6ng & duoi nuoc cfing viiJ. C6c tl6ng
vdt ii bi6n s6ng gi&a cAc Ioii tio mAu ndu dbu cd nr:iu
niru < bio v0 r, lir m che mit nguli kh6ng tAi nio nbin
tbdy tlucrc. Cac tlgng v{t s6ng & nhfrng khu vuc t&o
d6 thi < s[c bio vd > chi ydu la nriu d6. Yhy ca miru
tling bqc cfing c6 tinh < b&o v9 ). N6 che ch6 cho crl
kh6i bi nhilng con chim 5D thit dang 6 trCn khdng
tim chfng ldm hai va kh6i bi nh&ng con c6 l6n
uy hidp chung 6 du<ri nu6c: mqt nu6c ch&ng nbfrng
A trin nhin xudng gi6ng nbu mdt tdm gu<rng, nri lri
duii nuoc, tu noi sAu nbdt duoi m{t nuoc nhin l€n,
lai cirng gi6ng nbrr mgt tdm guong (phAn xa todn phhn),
vA vi1- cd mdu sAng bqc sE hoa lin vcyi cai bdi c6nh
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mdu bac sang ch6i tI6. Ngay ddn loAi thiry tug vA cac

dQng vAt trong su6t khAc nbu sau, tOnr. cec d$ng Yat

nhuv6n thb cirnq c6 sfrc blo h0 boin toirn khOng miu
vd trong .u6t, lln cho k6 tlich trong cAi hodn cinh
tu nhidn kh6ng mlu tLong su6t 6y khdng tei naro nhin
th{-v chring duoc.

Cai < di0u kd ir mI tbidn nhi0n dtrng, v6 phucrng di€n
nny, qui la cao tay hon tai ntrng phet minb cfia loAi
ng,.Ai .6t nbiEu. Rdt nhiEu dQn3 vat I+i c6 khl ndng
thay dbi miu cria sic bio vd cfia minh cho tltich hcrp

voi eu thay tl6i cira hotrn cinh xung quanh. Ndu nhu
chuOt bach rdt kh6 nhin thdy tr'6n b6i clnh tuydt' khdng
tha:,' dbi kip thtri rniu sic cfia bd l6ng khi tuy6t tan,
thi no sE mdt h&n cAi lgi th€ cira sic bio vQ di. Do d6,

h6 mta xurin toi, con vat nh6 mAu tr&ng {y lqi khoic
mQt bQ ldng rn&i miu hung hung d6, lim cho mAu slc
cia rninh hda lin vdi miru s[c cfra ddt \ r]a moi l0 ra
duoi tuydt. Vt, khi mira ddng toi, n6 Iai khohcldn minh
tdm eo mua Jdng tring nhu tuYdt.

SEc tr1 v4.

Con ngutrl-tli hoc tuoc gioi tr1 nhi6n cdi nghc thuit
hftu ,tung alo dA lam cho thin th6 minb hda lf,n voi b6i
cinh xung quanh, trrinh cho k6 alicb kh6i phnt hi€n
th{y. Nhirng bQ quiu tranE s{c sd thudng xu?it hign

trd; bni chi6n t.uong thiri truoc bey gio tln vinh vi6n
tr&1hlnh qua khit : chirng tli duqc thay thd bing nhfrng

Lro quAn trang don sxc thdng tbutrng c6 ttic dung blo
v€. IIiru thdp xAm cfia nhirng chidn hanr hi0n d3i

chinh c ng l,i-rnot loai s5c tU v9, no lam cho chidn ham

rdt ttro Ui-phin bi6t trcn oei b6i clnh c&a bi6n.
( Su nguy trang trong chidn thuit > cflng c6 lidn quan

v6i loSi sic tlt vQ ndy: cong sq phdng ngu, sfng dai
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b{c, teu chidtr, xe tfng dEu phii ngtlv trang de denh
hia k6 dich. Trai linb ciing thuong duoc nguy trang
blng nh&ng-luoi dXc bi€t, 6 mit cAc lutri niy-cO cAi
ttng cum c6; cdc ehidn si ciing thuong mic nifrng bQ
quhn Ao nhuOmmAu c6 v.v...

_Cac mAy bay quAn sq hi6n dgi cfing sfr dung r.Ong
rai siic tu vq vi thuat nguy trang.

Nbiing m6y bry son mau niu, mau xanh xim, nriru
tim (phi hqp vdi rnAu cria alfit) {{t kh6 bi cac m6y bay
quan sAl & phla tr€n phin bi6t n6 r'6i b6i cinh tren
m{t ddt.

D6 dAnb lac hrro ng ngu.t-ri quan sril 6 lr.t n mbt d{t,
mdt du6i nr riy bay tbuo.ng duoc snn miu xanh nhrt,
rntru hbng rrhat vd mdu tr5ng th6ng nhdt r,6i trhu troi.
MAu virngdrr<rc son l€n tren nlllil. rndl bay tl:Anh nbiing
vtl nb6, 0 d6 cao 750nr, nhiing mau sic nav si hda llu
v6i crii bi.i clnb chung, lrdng khdng 16 rCi I6m. d dO
cao 3000nr, nh[i.ng mAy bay ducrc nguy lrang trrong ttt
nht] thd tr6- thanh khong nhin thdy. Nhtng rney bay
oanh tac bin pba vdo ban tlim thi ducyc son mau tlen.
Sirc tu vQ thich hop cho n)oi hoau car:h lu rngt mlt
guong cO th6 phin x4 tluoc b6i cinh. Nhring v{r thb
c(r loai rnlt d6 co th6 tu rl{ng IX1, duo.c lrinh tJarrg vi
mau sAc xung quanh, co hd.lAnr cho rrgrrui ta r t kho
ph6t-bi(n ra chirng t* xa. Trong cuQc dqi chidn thd gidi
liu ihri nh?[t, nguoi Duc <1{ tung dung ptuo.ng pIAp
d6 trdn tiu bay x6ppolin: bE mlt cfra rdt nbiEu tAu bav
xdppnlin tlucrc ldm biog nhOm s{ng b6nq, phin r€l
d uoc bhu tr'}i vr mey. N6u nhu khdng c6 riCng tlQng
c o rhi ta r{t kb6 pbat hidn ra n6.

Nhu thd li udc mo cria cric ciru cbuy€n din gian vb
chidc m& vO hinh al5 bido thnnh su thuc trong gi6i tu
nhien 'r'ir trong ki thuAt chidn lranh.
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Mfrt ngudi d drr&i nrtdc.

HEy tu&ng tuong rlng ban co lh6 l{n 
-& 

duoi 
-nuo-c

lAu bao nhidu tty f ve trong khi dy ban vdg c6 tbE mt
duoc cl mit. g6i kbi dy 6 tI6 ban c6 tho nhin thdy

nrei vat kh6ng ?

Moi nghe tlt tu&ng r&ng, chi chn nubc trong su6t ld

ntrln me'i v{t [r dudi rrudc cfrng sE phii 16 rirng nhu

trong kh6ng khi vay.
Ntrung, chung ta hiy nho lai bdnh mir- cfra nguli v6

hinh ndi & trCn. Chung ta thd-v rlng, s6 tli nguoi v6

t,irn f.nOog nhin thdy iAc vit la vi cbidt sudt-cfia mEt

nquoi d6 blne chidt iult ciakuong khi' Hdt thhy nhirng

,liEu ki,tn kbichring te & duoi ntroc rdl ghn voi nhiing
aiau tii" cria < ngudi vd hinh I khi & trong khdng-khl
,r-hin nLirng con s6 tlrdi ilA.'- clning ta si cnnS 'h{y 16

hon. Cbidt suil cira nurvc. li 'l .:t'I, mi chidt srr?it crja

cAc mdi trudng trong su6t cfra niirt ngubi ltr:

l'Iang cAng vir thty tinh dich. ' ' 1,3'l

Tbiry tinh cEtr..... 1,43

Thfry dich, 7'34

Ban lh{y rtng chi6t su{t cita thiry tinh chu chi tdn

hon chi6t irft c,i" nuoc c6 1/i0, cdn chidt sudt cia cac

;#.-;h;. irooo "o, m.{t cira chung ta thi dFu t'&-ng

ir,idt.,,dt cio nu6c. Do d6, & dLroi nudc' tidu di€m

rne-a"t sdng binh thanh & trong rnit ngtrtri sE & 
-rdt

xa vb phia 
""4 

u v6ng mqc,'cho nOn inhbi{n lr€n v6ng

-o" oirdt tlinh sE."dt -o, li,'' cho con nguoi r{t kh6

" 
r,:," .O 

"ui.nq 
cAi chn nhin Cni c6 nhiing nguoi rdt

cAn thi moi cI tn6 nnin ttrdl nhii ng v6t & dutri nuoc

tuong d6i binh thudng.
Ndi Uan mu6n hlnh dung xem nhirng v4t nbin thdy

& dudi nuoc ra sa'o, xin b4n hi5' deo nh&ng kinh-pbAn

k! manh (thdu klnh hai mdt l6nt): kbi dy' ti€u iliFm do
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nhtng tia sAng hi khfc xa vio trong mit sd hinh theob
& rdt xa vdrrg m4c, kdt qul li nhtn chung quaoh (di
nhidq IA tlong kbdng kbi - ND) b4n s6 thiiy nrdt cAnh
tuong nlo lrb khdng rd net.

Thd tht, & duoi nu.crc, li6u
con Dgudi c6 th6 nhtr vio
nhiing kinh chidt quang rrr4nb
dE nhin rd cac rr'rt d rcrr: c lr:rn; ?

Nhing thfiy tinb I hdng
thuo4g vin dUng d6 lAm kinh
& dAy kh6ng thich ho.p: chidt
su{t cira thriy tinh th6ng
thttcrng lA 1,5, ngbia Ii cbi
l6n hon chi6t sni,t c&a nroc
(1,31) mQt chht thdi. Nhirlg

(1, Tht., tlDh chl- cdD gQl le rhiry riDh (folinr, dich
rlgDg t lllnt.gla6s i - ND)

Hinh i12 liiuh nhu tbd ktrLic x1 rinh saog
Itinh ht doc cia rnir ci. tr dLrdi nuoc r'6t yiiu Chn pbli

'Jhty titrh clu hloh clu cira sti dunil loai thiry linh d[c
n6, khi dlbu rrdr, khoDg lrrr). biit, co nring su.{t chidt quaug,li: n,..1 dl:g.mi..chi ,t,.rl. .,.r. maoh (r, rhty iinli chi.16l yi rri rhOt, gl,IDg Dhu -;nhilog dudns chiim etrim -j:c.' (l) c.o chii't sudt x{p

- 
rr6n hinh v€. xi bing hai). O' du6i nucrc,

lo.i loai kinb niv ta cd thF
Dhin tuong ddi 16 (vb nhiing loai kinh ddr: bi6t, dtrng
lrong I0c l{n & du0i nuic, xin xem mlrc sau).

Bny gio thi chirn.l ta cd tha hi6u rii, lai sao tbriy ti:rh
chu cia cA lqi lbi ra m6t chcb diic biet; n6 hinli chu.
chi6t su:it cfia n6 la chi6tsudt l6n nh5t trong tr6t thiy
nhfrng ddng v{t nri chtng ta bidt. Ndu kh6ng thir, nh&ng
IoAi ca s6ng trong nhftng nl6i trudng trong sudt, c6 n{ng
su{t chidt quang cBc manh, tbi c6 mit cirng nhu, kbong.

l0.l



Nhftng ngrriri tho tAE nhin moi v6t nhrr thC nrdro ?

Chirc chin c6 nhibu b+n tlgc sI h6i, ndu mit chLrng

ta 6 duti nrrdc hhu nhu kh6ng khuc x1 Anh sAng .lhi
nsuoi tho.lla lam viec lrong nhirng bO quhn Ao lirn
te'nr rhd nao nhin tbdy cAc vat & dLroi nuoc? Boi vi

irit "q -a nhirng nguoi thcr l5'n deo tbuong. lA I6pmit
thil' tinh ph&ng cbir kh6ng puii th[u kinh lbi"' 'IhCm

nfta, cAc fe.tn t f,un ngbi trong chidt" thu nghm < Oc

;;; vii, c&tt (iiuyn Veino liQu co th6 lhu&og, thuc

durrc phong cinh cia thd gitri dtt6i nlroc qua cur so

cria triu ngiur dtro-c ch5,ng?

Nhu thd Ia c6 mQt vdn db moi tlirt ra trttrc- m51

"nr"" r"l.i""s khins phii ln khr-r lri loi lu6n tra

Itvi ciu h6i ntry"' trutrc bdt chn chti i : khi cbung ta
-& 

d Lrdi nu&c tnOng mdc ,ro ltrD thi nuoc 
'r{rc 

li6 p 
-ti61t

ru" nri -[t ta, nh"ung kbi chtng la deo l)r:it na (bo5c

nuiii trong tiu nghm " 6c Anh vii ') tbi nriit chung.ta

t3" 
"ir-i"r-o, 

UEi nit ldp ktfing AIIi (ho+c thiry tinh)'

;t;;;; aa tnay tl6i vE trin chdt loin b0 tinh hinh'

llit"g1f, singixudt pbirt tu' nuoc vi\ <1i qua thil' tinh

iii i."-"" udt gfp khdng kbi rbi slu khi dir di qua khong

lu-r ,""i aap iai m[t ia' N-hirng tia sang ttr :u.qc r?l

it o ,,rQt fin tt-rfry tinh ph&ng uu song son, duoi 
,nrOt

n6c hit kV thi. theo dinh luat '1ulng bgc' kbt rc Rnot

iiit titi"a inanl abi hudng' Nhrrng scu dolrlc di tu
kuonq khi vdo m[t, di nhi€n iinh sung sE ]-r i khuc xa'

i;;; ;ia, kiqn 6y, mit tttc dlrng hoirn toirn gi6ng nhu

a^ i.e"", *i, a{t. Bo culnh li cai then ch6t d€ giii dnp

mnu thu6n liro cho chfng ta b6i r6i kia Ching ta

thuong nhln rhfly rdt l'6 rtrng nhtng chti.ctl bo.i. tt'ong

Lb "di "a - d6 ch(nh la rnot chung minh t6t nhat

cho nbfrng dibu noi & lren'
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Hinh 113

Iiinh dtng cho
Ehii Dg Dgrldl rhq l5n
li loal thiu IiDh mir
phrerng mit IOm, ve
16ng. Tla !4N khric x4,
s6 dt thco aludrg
M^'()P, troDg rh{u
kinh, n6 ill ra aluong
phip tuydtr (r*c le dt
ehn On). Do .16 loar
theu kiDh Dey tAc

Thdu Lluh drdi nudc.

- 
Ban dd luog lirnr thi ngbiQm

don gian nAy cbun: dim thdu
kiDh bai rnlt l6i (kinb Itp) vio
lrong nudc, rbi quan sirt cec yat
& trong nuoc qu; kinb ni,r,. Kbi
lAnr, nb{t tlinh cac ban s6- ngac
nhidn: kinh lrip & lrong nudc
hlu nbu khOng gay rac drlng
phong dai t Ban c6 rh6 d4t mor
tinh ( thu nhd ) (th{u ktnh hai
mlt I6m) vdo trong nu6.c, kbi f,y
n6 bhu nhu ciing mi-t ntrng lut
lhu nho. Ndu nhu ban lirm thi
nghidm i(h6ng phii voi nu6c, me
vdi rnQt chdt l6ng c6 chidt su{t
l6n hryn chi6t su{t cira thty tinh,

n -- ---R

dsng Dhu mQt thdu thi thfiu kinh hai miit tdi s6 thu
kinh h$r tu nh6 cec,v{t di vA th{u kinb bai

mtrt I6m s6 pidng dgi v{t ldn.
'luy nhi6n, nilu ban nho lai dinh tuAt khric xa anh

saog thi. bao ._C ttOog Idy gi lAm Ia vE nh&ng hi6n.
tu./ng iiy. Thdu kinh hai n*t t6i s& di nnOnrr aai
trong khOng khi li do chidt su{t rira tbiry rinir Idn'hcyn
cbi6t.sudt.cia khong khi xung quanb. Nhung cni6r sudt
criri thi-ry Iinb vir cia nu6c lai kn-dng khAc nhiu m{v: cho
q€n, ndu ban d5t thdu hinh lhrly linh .,neo tronf nuo.clhi khi lia sang di tu nuocveo thriy tinh sE kh0ig lech
nhi6u l6nr. \,i rb6, & du6i nu6c, rhdu kinh pUOnlg aai
s.e_nU_ong ilai ydu hon & trong kh6ug khi .at 

"uia,i, 
.,i

. llrdnrua naptaliD chttng han, thi c6 cbi6t suSt ldr, hon tb[y tinh, cho n0n & trong cn{t t6ug nAy kinb
10(i
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( ph6ng tlai > sE thu nh6 vlrt rir kinh < thtt nhtl 'r sE

pUOnghqi vlt. Th{u kinh r'6ng (n6i chinh x{c hon l,I
in{o tiot kh6ng khi) & du<ri nuoc tac dqng ciing Dhu

vAy: l6m thi ph6ng tlqi, nrA lbi thi thu nh6. Kinh ding
cho nhfl'ng ngucri thq lin chinh lir loqi th{u kinh rSng:

nny (hinh 713 tem 171n9 106).

Ngndi tdp bai kh6ng c6 kinh nghi(m'

Nguoi t6p boi khdng c6 kinh nghiQm thuong vi qudn

-{t"di.rt tuat t<nric xa rlnh sAng md gdp nhiing h$u quA

dang t;dc, (l6i khi xiy ra nguy hi6m : ho kh6ng hiEu rirng

.o ihr. xa hinh nhu ning ldt ci nhirng vat dim tlong
nunc ldn cao h<rn !i lri lhuc cfra chung. Driy hb ao, sdng

ngr)i, bE chAa nucrc, qua con
nrit c&a chung ta, hinh nhu
ndng ho n gArr l/J d0 seu thqc
su cfia n6. N6u tin viro su
ndng can huYEn io tlo thi
nouoi Lathur)n* ldm vao tinh
tr:orlr ngu" hiEnr. Vb di6nr
ncy,l16 em vir n6i chung t{t
ci nh&ng ngttoi thdP bd chn

d{c lriet luu J' btri vi hg troc

lrnng nhhnr dd siu cfia
nuoc thi cdng c6 lhE nguv
hi6m tl6o tinh maog.

lr

Nguyin nhAn In dosr,r.klrt?c utttt t tt,
tg cio cuc llo sa,rg. Lo tne c:ii tt)ic DIrf ni mot ,ira
gihi thich hiQn tuong phhn ,io i.o,rg nudc nhiu ttr&ng
tlAyhinhnhtr duqcndng cao nhu ln giy

lCn nayicfrng nhu hiQn tugng cai t-hia nhung-nrQt.nta

vio tlJng nu;c trong hinh nhu bi gf,y thinb 114)' bXng

ctng mQt tlinh lu{t quang hoc'
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l'hn co thc ki6rn nghiCrrr ducrc hiQn lu,nng oiv. IlIvr)r( urQt ban ng6i vao ban sao cho ban d6 [bdr;( nhi;lhrii driy cia mQt cai chdtr aldl i'r tru6c ,rit -i'"U. d
lay' Jtr1u. 

c6 mQr dbn-g xu. Hbng xu,t6, vi bi k;r,.ir
lhirnh chau. nr.rn nrit cira b+n d6 khdng uhin thil.tlncrc.
BAl giii hfry hio bqn tto khdng drroc [uay dA;, ";lra"oo nlroc vao troqg chdu. Lric dy, sd xly rrr m$t srr lidc
?!t ngdt bqn dt) b6ng nhidn nhin th{t dirs iibn t S.,khi hut hCt nurrc & tr.ong chiiu bingrn,:t .ai b;; i;;t(tirr i.hiiu cirn.1 voi dhng tiFn Iqi ha xudng (hinh I I5).

Hinh 1tO giAi
thicb rd hign
turrng dri, phhn m
cfia dd)'chdu, qua
con mrit nguoi
quan sdt _ (m[t

Hinh tt5 cia ,rnh tn dit &
'fhi Dgh16m v6i .tbrg flbr & trong chiiu tli6m A tr.dn rrrit

a,-yi tri .tnqc .dng cao l€n: sau -.,Titlri:T",'.tr:
tia seng di tri nuoc vAo kh6ng khi sE itdp 

-vio 
m6t

nquoi quin s:it tbeo nh&ng iluo.ng tlong hinh vE, thd
nlrrtng m6t lai ohin rhdy pbhn Oay cbiu (lo a, rri.nplril kco dii c a nhiing drrr_rng d6. trrc la & phia trrtn
nt. Tia sirng cdng di ldch thi yi tri cfia m clng tlu.o.c
nirn,I- cao. D6 ciing la I_n do lai sao khi ta ngEi tr.en
IhutEn con nhin ldng ao bing phing tbtr,rnq c[m thiv
phiin long ao & ngay phin rtuoi etrLing ta li seu nbdi.
nrrr bdn xung quanh lhi cing xa cine 

"nOrrc.

.- Do d6, long ao, qua con m[t c&a ci,uog'ia. hinh ohLr
l6rn xudng. Nguqc Iai, n6u chring ta c6 I;A trr loos aonlrin lcn mgt chidc chu bric qua ao thi chring tf sE
{u'&ng nhu n6 tbi ldn (hinh 117). Sau iIA-r. "tirj tOi
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s€ noi ddn phrong phAp chup t{m irrh nAy. Trong
truong hop niy, Anh sang di tit mot nrdi truong kenr

chi6t quang (khdng khi) vAo mQt mdilrudng chidt quang
manh (nuoc), do d6 hi6u qui thu riuqc s€ trai nguqc
voi truing hcrp Anh sAng di trinroc viro khdngkbi'
Cflng do nguyen nhen ney, mQt hlng nguoi dfng ngal'
truoc bB nudi cir, qua con mit cira ca, cfing sE khdng
pbii lA mdt hing rhfrng t6p, mn Ia m(ll YOng cung. phdn

i6i c,i, hiot vdng cuDg nr\y hu6ng vb phia cA. Cdn

nbu rdn dE cA nbin mQi v{t nhu th6 niro, ho{c noi
rting hon lir, ndu c:i c6 con m{t nhu'cria nguoi thi
chung sE th{y cac vit nhu lhd nio, thi sau na}' cb(rng

tdi sE bAn t<vi.

ChiCc dinh
kh6ng nhtn thdy.

ghim

Cim mOt chidc dinh
ghim vdo m$t midng nft
bde hinh tldn vi ,rh&ng,
sau d6 lflt rip cho tlinh
gbim xudng phia dudi
vA thi nrit b{c noi & trong
mot chau nudc. Gil s& Hinh 116

nut bdc tl6 khdng l6n q uA Tai sao-dbng libu trotrg thi
r. r".r ,i , ngblfru & binh 5 lqt htnhmuc mac oau colec olnD..::- -':- -:; -,:.-;"--, - nhu duqc niag eao t€n.

ghlm cung du dal (le cho

nft b{c kh6ng tb6 che ldp thm m&t cria ban tlucrc, {y
th6 nhung di ban co nghidng dhu thd niro di nEa ban
tin kh6ng sao nbin thdy chidc tlinh ghim diru n&a.

'l'4i sao nhiing tia r{ng di tri chidc dinh glrim ra lai
khong rQi t6i mit bqn? B6i vi 6 tIAy tl6 rhy ra mQt
hiQn tucrtrg mi trong vdt lj hoc goi lA " ph6n xa
loen phhn ).

A
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Cbring ta hiy nhiic
lqi xeor biQn tucrng al6
nht th6 nio.

Tr€n h jnh 119, cbtrng
ta c6 thA theo d6i
tluong tia sing di tt
nudc ra khdng khi (tuc
ln lrr mOi trudng chidt
quang ho.n vAo mdi
tru0ng k6m chidf
quang) yii duong di
rria tia sarrg nguoc voi
tru&ng hop dy. Khi
anh s{ng di lu kftring
khi uao rurhc thi chung

(lnh crla glio su Vtt) sE di ghn lai < tludng
phnp tuydri>; n6i

thi du cAc tia sdng di yAo tlong nudc du6i m6t g6c
p ddi v6i duong phAp luy6n, sau khi dd vio nu.oc,
s€ lim thr'rnh m$t g6c s, nh6 hon B (hinh 119 I,.lrong
d6 chn d6i ngunc phtrcrng cira cec miii l€n). Nhung kh1
tia toi li lir trCn mIt Duoc, rei tdi mdt nudc hhu
nhLr dudi nrdt g6c vu6ng tl6i voi
du&ng phrip tuydn, thi sE ra sao?
'G6c tao thAnh biri drd'ng di cria n6
vio trong pu6c vdi ph6p tu-ydn nh{t
'dinb ph&i nh6 hon g6c vudng, trtc
lA b&ng 4805. Tia sAng kh6ng thb
ndo di vdo trong nucrc duni m6t g6c llinh 118
I6n hrrn 4E"5 d6i vdi ducrog phip tht Dghlem v6r
tttydn duoc. Bdi voi nuoc, goc ndy .. chl6c .lluh ghlm 

.
ld r g6c gi6i ban r. Sau nlv, ndu khoDg uhiD- lhiv &

.bq]n mudn hiEu 16 nh&ng hiu quA rroDg Drroc'

hori,r loln b{t ngcr vA vO ctng tbu vi cfra ilinh luf t khttc

Hlnh 777
ll0t chidc cIu sit bic ngalg s0ng
qua con mit ngudi & du61 nu&c
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xe Anh seng thi ban phAi hieu th{u dAo mtii tuong
quan don giin d6.

]t E
f

Hinh 119- Nh[Dg trudng hQp khrc rrhau cira sqr khic xa eDh

sing khl dl tu nr.dc vAo kh6Dg khi. 'l'roDg tnrdDg hqp .lI, tla
saDg rql tdl dtrdl g6c tlrl giiri hg.n rldl vdt duong ph6p tuyCD
vA atl ra kh6l nudc lA li theo mlt thoing cira no. Htnh 111

hiEu dl6n truong hqp phan x4 toan ph:in.

-@84- 
-Hinh t2O - Nhtlg tia s6ng xuit plril ti llAtD P drroi nLIDg goc

l6D hor gdc gidi hqD ddi vdi rlutrng phip trrydrr lhI kh6Dg tha
ttr nn&c dl v:ro kh6ng khi (luqc, 11:h bi phln xg tri) lqi hoAn toln

Bny gi<r lhi chrlng ta d[ bi6t lIng nhfrng lia sdng ttri
nr{t nu6c duoi nh&ng g6c khttc nhau sE tr.r t6p 6

itndi nioc thanh m$t hinb n6n tuong t16i hep c0 g6c

& dinb ln 48"5 f .1805:97o. Be.v gid ct)tng ta hiy xet
truung bop anh s{ng di lheo phuong ngucrc lai -rrt
nahc ido khdng khi (Hinh 120). Dua theo cac dinh
luat quang hqc, aludng di cfia cac lia sf,ng niry hoin
toao gi6og nhiing diEu .li n6i ir tlin' tl6t rhAy nhing

r l1

,fhiog it /
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tia seng lrao him trongl
hinh n6n 97o di n6i &
lrdo, khi di vr o kb6ng
khi, sB pbAn tAn dudi
nhilng gdc khAc nbau
trong ci kholng khdng
gian 180o tr€n nr{l

Hinh 121 nu6c.
(:urg l80o ctc rtrd gi6l t)r:n ngohi Con nhiiop lifl sun!

nttdc rlrjl \'oi Dgrror guan s5r & du6i rluoi nuoc &isodi hinf;nrr&c, lhu DbA l.l {h}Eh cung g7o: _;_---..'.-;1--,,':::
ptr;in cung c6ch ,lrtnr dintr itju (0"j lon^n9l Iren_l(Ia lDr dl
e)rrg xa tiri su ttru Dh6 

"lug 
11anrr dnu ? Chdng hodn lodn

nt(t phdrt r(t todn t O n i -,(,t ,!:::t"Xf:::';;:ff:";
g,uong ud:t. N6i chung, bdt kj mQt tia sing neo &
olror nroc, neu gqp mlit nuoc du6i nrot g6c l6n h<rn

l g9c gi6i b4n r (tAc Ii l6D hon 4805), ttBu khdng
bi khric x3, mA bi phin x4, nhu cAc nhi vit tJ vin n6i,
chung sE cbiu su < phin xa toAn phln > (l).

Ndu nhrr loii c{ nqhi€n cuu alroc vAt Ii bqc, rhi, ddi
voi chfng, chuong quaa lrong nbdt trong quang hoc
pbti ld chtroog n phin xa roan phhn r b&i vi biQo tuong
do gey mQt ldc dung v6 ctng guan tronq trong vifi
nhin 6 dLr6i nu'oc cfra chring.

.ltdt nbiEu loai ca c6 vhy miru sdng bac, ditm nly
c_haic chiln c6 lidn quan l(ri dIc tinh cfra vi{c nhin &
duoi nucrc. Theo f kidn cfra cric nbA tfsng vit hgc rht

. t f] srl ntli-o yc lroog rruo/Dg trop Dey duoc ggi lA todn phin le
do.lat ci !b&Dg lta r0i. & dril. rtFu tri pbin x4 rrir lgt, mi lintr
ph:,D xr, dtr lA lonl klDb tdt nhit lm blrs bac lroic maptE miiahin t6ng) eiinp chi cd thb phln ,q ln6", pht" ;, ;; ;;;tdi mit D6 mi th6i, cdn tht hlp rhu phln-cdn lgi- Cho n€n,
troog allEu kion D6i lr€D Duoc l;, .itif- go.log i1 ro&ng... _

I
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rniu siic du lu kdt qul cira su trrich trng cfia cri ji: yui
miu sic c6a m.it nr6c phi lio trCn ci: khi qrran sit
trr dudi l6n, mit nut).c, nhrr chtng ta de bidt, do kdtqul cria ph6n xa loin phln. r.dt giSog rnOt t ri qLronu:
ntir tldn cAi b6i cinh nbu th6, thi chi c6 loiti ; m;;
sdng bqc nroi kh6ng bi nlrilng loai ce thich dn thit
chtng phAt h i(n.

. ThC gi&i nhin tA dufi nu6c.
C6 rdt nhiEu ugu.,ri khdng n;.d r.5n3, ndu (hur)g ta trr

duoi nu&c nhin l6a, thi thC gi6i bin ngoAi sE kh0ng binh
thudng nhr thd nio; qua con mfrt nguli quan sAt, n6
s€ thay d6i di hhu nbu fthdng cdn ohAn ra duoc niia.

Ban hdy tr&ng luq/ng r.ing, minh dang ngdp & du6i
nuoc vi ngira tlhu l€n nhin rh6 gioi tien piet nuoc.
Nh&ng dAm mdy trdi lo lirng o1 ngay tr€n dinh'tlhu ban
thi khdng hE lhry dAi hinlr d,,ng: L&i vi rrlriing t:a
tbfrag tlung khdog bi khric x4. Cdn t{t c& nhirng vdt
kh{c nd cac tia seng phAl ra gaip mit nu.oc dLro.i nh&ug
gdc Dhen tbi hinh dang tlEu bi ICch lqc tli : chibu cao c0a
cbfng dudng nhu bi rur nghn l4i - tia sring glp mit
thoang cta nudc drtri mdt g6c clng nhon fhi ifrlbu cao
cing thu ngr{n l4i nhi}u. lJiiu na1; cfing r.iir ,ti biEu:
toen b0 thd gioi nhin lhd,r duoc ; trin m1t nu.oc, phii
chta tlong blnh n6n nh6 hep & duoi ouoc; cung 1800
phai tbu nh6 tli qiin nrdt nr're - lhu nh6 th:\nb rrdicung
97o- vA di nhiCn hinh intr sE bi l0ch lac di. Ndu ria
sirng tir vat thtq ph it r.a girp nrit nuoc au&l mor g6c 10o
thi, tu dudi nurtc nhin l0n, vdt do bi lhu nhtr lqi tldn
hhu nhu khdn3 cdn nhiin la duoc nila.

.Nhung cdi- lim rho ban ngac rhiin nb{t .Li hinh rlang
ctia chlnb bAu thio nrit nrr,ic; tu du.oi nrrOc nbin l0i
thi mf,t nu6c krrdng cr)n birng 1;hhog niia, nri li mQt
hiDh n6n ! Qua corr miit cti., l,an, ban tu6nq nhu minh

_!ttI-!E-

.
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dang dirng d day cira mQt cii pb€u to, c6 g6c & ilinh
l6n hnn g6c vu6ng d6i chtt (97"). I{6p trdn cfra hinh
n6n nay ducrc bao br.rc b6i nhfrng vdng ciiu vbng gdm

cdc nrau d6, vang, luc, xanh, tim v.v' Tqi sao )qi uhu
vAy? Bo lA vi, anh sdng trirng cta \I{t trdi lA do cAc

tia sdnq co mau sfc khac nhau t4o l6n, rn6i meu tlbu
e6 chidt sudt riring vh do d6 cO ( goc gidi ha:rr' ri€ng.
Chlnh.vi ngul'On nhAn do nin khi tit tluoi nr6c nhin
len lhi ta thdy vit th6 hinh nhrt viEo biipg nhtng vAnh
srinl lri cic sric cira citu viing.

1i
,,, .}i

l,ldt o*i

1
J
2
I
0:

J
1
J

-.:)':1'Iiii
11:ntt 122 - triDh dqDg cfra ciri tiiu do muc nuoc co mot
nira ng{p & du61 audc gua con m i-t dtrt &-.Iltm A cia
mOt rrgrroi quan sit & du&l Dudc. 6 g6c 2, Dgrrdi qrraD

s,rt cd thi nhln thiy l& m(/ phEn ogip 6 trong 'ru0c cia
cit lldu. d gdc 3, c6 thE ntrin lhiy lnh phln {a ll mdt
lroDg nrrdc cira phiin cqc iy. U Do, cao hon mot chrll
niia, c6 thD Dhln thiy phln cot tiou l0 trdn m4t nuoc,
Dllt]Dg n6 ili bi tbu ngin Iirl Yir cicb rit xa ph]tr &

drrdi rrtr'(re. & eOc 4, e6 tht nhin thdy inh pbio t4
cira di\. song. 6'gdc 5 c6 IhA nhln thdy loln b.O lhd
gioi lrin nrart nuoc dudl ding mol hlDh D6tr' O g6c

b co rtrt rhin lhiy luh ph:"rn xg cfia tliy s0tr9. O g6c

I co thb nlrin thiy inh khdng rd c&a d{y 80n9.

Tlrd cr-rn tr phir ngoiri hinh tt6n bao gbm toAD b0 thC

gidi tren nrlt nuic lhi ta nhin lh{-v gi niia ? 0 tl6 cdn
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bien ra mot mlt nuoc seng b6ng, n6 gidng Dhu mot
tdm guong, ph&a rinh duoc mgi vAt & du6i nu6c.

Ddi v&i ngrli quan s6t & dudi nudc ,mA n6i, chlnh
nh&ng vit mQt phhn ngip trong nudc, m6t pbdn l{ ra
ngoai mit nuoc lir nh&ng v{t c6 hinh dang dXc bi6t
nhdt. Chnag ta hly cim m$t cdt ticu d<i muc nucrc s6ng
tluni ldng s6ng (H.122). Lfc {y nguni quan sAt co m6t
d{t & ttiEm A dtroi nrroc sE nhin lh{y nhilng gi? BAy
gid chulg ta hJy chia khoing kh6r:g gian mi anh la c6
th8 nhin tbli.v -360'- thtrnh rndv miFn, rbi sau nghidn
cuu ridng tung mibn mdl. 'l'rong gi6i han cia g6c 1,
arh ta c6 tb6 nhin thdy tt{y sOng, di nhi0n li vdi diEu
kidn d{v sOng dir sang. Trong g6c 2, anh la co th6 nhin
thdy phhn duoi nuoc ctra cgt ti0u'khdng bi bidn rlang.
Tlong gdc 3, anh ta c6 thb nhin tb?iv iLuh phAn xa cfia
ctng phhn d6 cia c$t tidu, tr?c lir irnh ugunc cria phin
ng{p & du6i nuoc cira c6t tiOu (xin cdc b3n nh6. r.irug,
& driy chrlng tdi n6i ddn su o phin xa toao phin r). Cao
hon ch0t nfra, nguoi quan srit & ducyi nudc co lhd nhin
tbdy phhn 6 tren mlt nuoc cira cQt tidu-nhung n6 Iai
kh6ng ndi libn vrii phhn & dLrdi nudc, rn) lai ddi tryi
mQt vi trl cao hon nhibu, hoin toin tAch khAi phiin &
ducri nuoc. Di nhidn ki ngirni quan sat nhiit dinh khOng
thb ng<r ducrc rt'rng cai cet tieu lo lirug 6 tlong khdrng
trung kia chinh lir plrhn keo dai cira doan cQt tiiu ban
dhu ! Phhn cQt tieu d6. de bi thu ng[n lai riit phiEn,
dirc biet li phhn dudi - miiy vach khic chia dd & dd
rdt sit nhru..ll$t cny c6 thu tren bd sOng bi ntloc llrt
lirn ngap mQt n&a, r:6u & duoi nuoc mi\ nhio thi sB

th?iy nhu hinh 123 rem'trtng,116.
N6u nhu cd ruQt ngurii dung ri noi cdt tieu, thi rl.drroi

nudc nhin l6n, hinh dang cria ngtroi do sE gi6ng nhu
hinh 124. Mgt n;uni lim & duui nudc, qua con m6t c&a
cA, sE gi6ng nhu v{1'l tsdi voi cA, m(!t nguoi di trdn
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dey nuoc nong cqn s€ bi cat tbin\ hai doaD, bidn thlnh
hai d0 ng v{t:
doan tr€n kh0ng
cO chAn, do4n
du6ikh6ngc6 dhu,
nhung lai c6 b6n
chtn I I(hi chung
ta di xa ngudi
quan sirt 6 duoi
nutrc thinfra nrinh
tr0n cira ta cAng Yb
giin drr6i ceng rut
nqfln lai : cho trvi
lilc cliung ta da
ciclr rnQi tlo4n .llinh 123 - -u0l ce.v ct ttrr t,! ng,ip

nio d6. lhi t iiu mot nia, ndu nhin & duol rruOe

,hu t{r ci tlo:.rn (ou, 'Lui,u..*"u,'"Y ,rr,,
lhin ctls la lrin
nrirt nuoc bi6n mft -chi cdn trcr nrQt cdi dhu lring l&ng.

Li0u chirng ta co thE tlqc li6p ki6m nghiQnr rrhiing kdt
lurin kh0ng binh thudng d6 qua thi nghidn durrc ching ?

EAng ti6c li sau khi lln xudug nuoc, mhc dt chfng ta
c6 th6 nr& duqc mit & dudi nuoc, chriog ta rf,n nhin
thdy r;it it. Truoc hdt, la vi m{t nuoc chta I ip i& lr,i
ph&ng l{ng sau mrlt vni giiy d6ng hb nri cbring ta c6
khl ning chiu dung ir dudi nudc, th6 mii qua ]n4t trudc
rung dQng thi r'[t kh6 phin biQt alLroc cac vit. Thr! hai'
lA, nhu trdn kie chring tdi dd n6i, chi6t suit cia audc
voi chidl sudt r'fin cric moi tIu on; tlong sudt t lr-rng mfrt
ta khic nhau rfit it, do d6 6nh thu duqc trCn vdng mqc
rdt khdng rd lirn.;, hdt tbhy moi vit xupg quuah hiQn
lCn rdt lo mo, khdn!, rii net (trang 101)). Ndu nhirr ra ngoAi
qua cbuOng lln, m[ l5n holc cira sb thity tinb cria tAu
nghnr lhi ciing khdng th6 thu aluqc kdt qu.l mo rg rnudn.

;,s:,
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Tr'ong nh&ng truong hqp t{y, nhr chLing t6i de n6i'
ngucri quan sAt tuy & dudi nudc, Dhung hoen todn kbdng
& trong nh&ng dibu kipn < nhln dudi nrrdc >: b&i vi,
trong trudng hop nAy, tia seng, trutrc khi d{p vdo nrlt
chfng ta, di di qua th&y linh rbi lal udo khdng khi,
do ilo n6 bi khtc xa nguctc lai. Sau khi bi kbuc xa
ngugc lai, tia s{ng hoEc kh6i phuc lai dtrqc huong cti,

ho{c di theo huong moi, nhung khdng bao gid gi&
nguy0n duqc phrrong mi n6 di di trong nurvc. D6 la li'
do t4i sao khi nhin ra ngoei qua cira s6 lhiry tinh cfra

<i c:in nhA du6i nu6c ) thi kh0ng th6 nio c6 duoc kftdi
ntpm ilfin.1 vt ditsu kiQn < nhin duoi nuoc >. Nhung
chtng ta cfrng ch&ng chn phii chinh ninh 6 iluoi nudc
mdi tiln hi6u duqc vdn tlb, tu eludi nu6c nhin l6n sE

th{y 'hd gitri nhu thd nAo ? Chrlng tr c6 tht dtng mQt

mAy finh llc bidt trong chrla dhy nr.roc tI6 ngbidn cuu
di6u kidn < nhin duoi trudc >. Loai mAy 6oh ndy khirng
c6 vat kioh, ngu<ri ta thay n6 bing mQt mi6ng kim loai
c6 khoan 15 & giira. Chfing ta c6 th6 hi6u d6 dang rirng,
n6u toAn bQ khdng gian giiia l5 h6ng r'6i phinr nhay
sring cbita ilhy nuo: thi inh crja tbd gioi b0n ngor)i in
tr'6n phim cfing pbli gidng ohr inh mi ngudi quan sAt

& duoi nucrc nhin thdy, Blng phtrong phip nI1', nhir
vat ly hoc \l\-, girio srr Vrit, dI chup dr.ro'c nhii'ng inh
rflt,lhu vi ra mQt tronl{ nbfrng sti &nh d6 chring tdi dd

in lai & hin r 117. Con nbiing uguydn nhrin trli sao hinh
dqrng cira nhirng vrit th6 o tlOn nrilt nudc, qua con nt{t
ngudi qaan sat 6 dudi nu6c, Iai m6o m6 lQch l+c di
nhu th6 (rhi du, tldn tdm inh cfia Yirt, cilu snt thing
bi6n thAnh hinh cung) thi ch0ng tdi dn giii thich Id khi
n6i ddn vi(n dE ldng ao bing phrlng tai sto nhin I.3i

thf,y hinh nhu ldnr xu6ng (trang 108).
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Cdn mgt phuong phAp n&a c6 thE giup ta bigt truc
ti6p drrqc thd gioi tron mdt ntroc qua con mit ngudi
quan set duoi nu&c sB nhu thd nio: co th6 d[t mQt
t{m guong vao trorg nuoc h6 y0n ling, nghi6ng n6 di
mQt cdcb thich dAng ld c6 th6 nhin tbdy inh phin xa
cira cac vat th6 & trOn m{t nu.6c tiong t{m guong dy.

'Hinh 124 - llintr inh cha
mot ngudl tlang rim, nuoc ng{p
tl6n nggc, qua cotr mit ngudl
quaD sir dudt nr.rdc (tdt ctriiu

Ydr hiDh r 22).

I(dt quA rhau
luom duqc bing c6c
phuong phAp quaD sat
{y, tung ti8u tiCt vrrn
vht m<)t, dEu co th8
chung mioh rfrng,
nhfrng quan nir)m lj

r thu) dt nOi tren Id chinh
xac.

Nhu r {y ta ttr{y riing
l6p nudc tlong su6t &
gifra con m[t vA cec vA{
th6 & ngoni l6p nuoc
d6 c6 thb lim lQch lqc
todn bQ clnh tuqng cta
th6 gioi trdn nr{t nuoc
vi tqo cho-n6 nrQt hinh
iah kj guAi. CAcjd$ug
vit sau khi dd s6ng tr'6n
can xudng & du6i nu6c
sE kh6ng nhfln ra duo. c
cai thd gi6i tbAn thuQc

cfia minh niia - thd
gi6i {y il6 thay dbi nhu th6 at6 - khi quan set tt d;6i
ddy sdu cira nuoc h.ong su6t.
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Mdu eic du&i nrr&c sdu.

Nhi sinh vat bqc N{} Bip di rridu ti vO cirng sinh
dQng sr; lhry tt6i mdu s6c 6 du6i nuoc sAu.

( Tdi ngbi trong qu& chu l{n chim dhn xu6ng nuoc,
tdi ngac nhien vO cirng vi thly minh tlang ttr rnQt thd
gioi mnu veng chdi tli viro mQt thd gioi xanh luc. Sau

tni bgt 16 vtr s6ng dd luot qua crla sb thi xung quanh

t6i toAn ltr Anh s6ng luc' MIt chfing tdi, chai 19 ngay

c& nhirng buc tuong miu dcn ciiog dbu nhuQm mQt"

miru xanh luc. Nhung, qua con m6t nhtng nguoi tluDg

tren boong tau thi chfng loi dang di vao mot thd gioi
mAu xanh thim.

Tu lic moi bit diu cbim xudng nudc, chung t6i
kb6ng con thfiy nbiing lia dnr (r) (ltrc la miru iI6 vi
vdng da cam) cira rluang phb nta. Li dal', miru d6 vit
miru da cam tu&ng nhu ch&ng bao gid'c6 ca, cdn mAu

vAng ttri ch8ng rndy ch6c tlI bi mdu luc hdp lbu hdt'
Nb&ng tia sArg ?im aliurg Jeu kia tuy chi chi6m m$t
phhn nh6 lren quang ph6 thdy duqc, nhung khi
nhiing tia ?[y tld mdt di & mQt d0 seu chnng bnn 30m

tht chi cdn lai giA I4nh, b6ng tdi vir ch6t choc.

Chung tOi ceng xu6ng siu hon nira, miu ltlc catng

mdt dha. T6i tlO sdu chung 60lri thi da r{t kiro r5i
tluqc r&ng, nudc 6 diy mdu lam - Iuc nhat ha1- mAu
lrtc - lam nh8t.

TOi d0 sdu chung 180m, tait cA moi vAt xung quanb
hhu nhu duqc nhuQm bing m6t thu tinh sAng xanh
Iam.'frong loai 6nh seng narl', dQ chidu sang tlii nh6
itdn n6i kh6ng thE dc.rc sach vA vi6t tlno'c'

(t) ft ner, ) & .Iay ln do cic hea si dtng d6 b16u thi 6tc

th61 cta mlusic; miu {m li chi miu d6 vA miu da cam; tr61

vol miu ( em, le mau ( latrh ) - chi mau xaDh chim Ya mau

ranh lam. 
1lg
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DiBm mri trong mfft chtng ta.

Ndu n6ivCri ban rlng, trong thi gidi cfia ban c6 mdt
noi ban hoin toan kbdng n hin thdy duoc, mic,du noi f;r
cr ngay tlu.ic mIt ban, thi cb5c ban kh6ng tin. C6 16
nao su6t r1<ri ta lai kb6ng nh{n ra duqc eli thidu s6t

-(f) llu6n trtlu ti mi vb miu src dudr btau sau, xlD xem irutfn. VAt ndt vi vdr Iy hac c&a biEn r c&a vl6D si Suldykt". ao vii"Hln lirr'ktroa hec Lt6n x6 ru5t tgn trIm lgtg (8.T.)

120

d Og sau chtrng 3U0n, t6i dd thri xAc rlinh nrdu silc
cta nuoc: miu xanh den hry mdu xnnh xrim thinr
Eibu kj la lA, sau khi rn:iu xanh m{t di thi nrdu tl6n
thay thd cho n6-kb6ng phii la miu tinr, nriu cudi ctug
troDg quanj..l phb lhfiy rtuo.c: mi.ru lint co I ald bi hf,n
thu hdt. Nbring mdu sic cudi cung cdn chrit tcri trudng
miu xanh, rlrt cqrc bi6n thanh m6t mAu xdnr b{l tlinh]
vA miru xrim d6 yb sau ciinJ nhlrong clr6 q6n mAu den.
TY d0.s,irr d6 tr& di, Mit trdi boirn toin bi dnnh bai.
m u sic di bi xua du6i di vinh vi6n. Trong khoing
bdng nghin tri(u rrdm tru6c khi loai nirrr.ri de*rn duoc
dnh rli0rr t6i n,ri nAy thi.6, rtiy ln nrQi mii.n mrru derr
tuyet aldi,.

d nrSt rtoqn khric, nha rharn hiEm niry liri nri6u tr.r
mAu rlen t6i ir noi cr.rc s{u nhu sau:

( Den t6i & noi sdu chtng 750m duoi nudc thi cdn
den hun nr:\u den mA ta c6 thA tu&ng {uong dugc _
vd, bi6n gi<r, co th8 n6i riug (& noi qhn I000)n) n6 cdn
den hon cfi mAu dcn. E€nr khula, &Iron{crii'thdsioi
lrdD nrit nusc so v6i & day rhi chi cd iU6 tt toin,
hOn rrri thdi Va chua bao gio l6i.sir drrng tidng r dcn .
voi mQt niEru tin ruydt rldi nbu ,1 dfy (r).



lcyn ddn nhu viy
cria tbi giec hay
sao ? Nhr"rng lAm
ru6t thi nghiem
don giin lir ban co

th8 ti o ngay clugc. Hinh 125 - Htlltl. vE gtrlp beD
ph6l hiotr ra tlllm mi.

E{t hinh 125 cicb mit phAi c&a ban (mit trei uh6m
I4i) chnng 20 centimot va ding rnit phii nhin c{i gach
ch6o 6 phia tr{i tren hinh vE, dua dhn hinb vE ghn
mlt.b4n : nhr vay khi tcri m$t kholng cAch oh{t dinb,
thi car di8m rlen 6 noi hai vdng trdn cit nhau kia ftorin
toan mdt dr kh6ng nhin thd_v nfra. DiSm den ndv tuy
vin & trong pham l'i cria khu vLrc c6 thb nhin rhdy iuoc,
{v thd m;t ban khdng th8 nhin thdy n6 tlro.c, cdn }rai
L,dnl tftn & btn phdi ud b|n trai dibm tlen d.g thi bqn
udn c6 thb nhtl thdg rdt r.d rdtg.

Thi ngbiQm nAy do Mari6t, nbn Yat ly hoc n6i ridng,
ti6n hirub lAo nlrn 1668 (du6i rn|t hinh thtc ho.i kbac
ddi chtt), di lim cho c[c can thhn cria vua Lu-y XIV
vd cing thich thu MariSt d6 hai nguoi dung quay mht

.. vAo nhau vd cAch nhau chilng 2 m€t r6i db ogbi ho
nhin mQt di6rn nio d6 & bdn canh bing mrit mirt -hic {y, cir hai ugudi dbu khrim phi ra ring, ddi pf,i,.ing
cria minh khdng c6 dhu.

Kb cfrng la, cho rnii tcri thd kj' XVII ngudi ta moi
bidt ring tr€n \'6ng mac cfia mit ngu i.,,i cd mQt < di6m
rDt > mir truoc kia ch&ng c6 ai ngo toi. Vi tri cfra di6m
mu niy trdn v6ng mac lA noi mi dAy lhhn kinh thi gi{c
di viro nhdn chu nhrng chra chia ra thAnh nhfi.ng nh6nh
nh6 c6 cAc td bio nh4y sang.

Sri' di chring ta kh6ng th8 ciru thiiy cei t5 h6ng den
{v 6 trong thi gi6i tn do th6i qucn dii cd trong cA mQt

X
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thcri gian dni. Suc tudng tugng cira chtng ta vo tinh
dii diEn rno 16 hbng d6 b[ng nhiing tiEu tidt cira b6i
cinh xung guanh: ch&ng h4n, nhu tr'€n hinh 12;r, tuy

122
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Hinh 1:6-Khl nhiD m0t liu tlli l_riug mQr con r,rir rht troDg
thi gloi sE c6 mot. khu vgc r1h6 C frg vtl dIAm nru (C) crla
nrit d6, khu \rc Day ehtDg ta hoin ioin khoog nhilr ih{y.
cbinl ta khdng nbio th{y di6m den d6, nhung cbtng
ta van ti6p tuc keo ddi nr6t c6ch tu&ng tu.rrrrrl nhftng



-tlunn3 trdn vi tin riiDg dzi nhin thf,y rd tinh hinh la hai
vdng trdn cit nhau & ch5 do.

Ndu ban deo kinh thi bqn cdn c6 tha lam tluqc thi,
nghiQm sau : d6n mgt mioh gidy con ldn m[t kinh (chn y
drlng dAn & giia, rni dAn & canh). Mdy ngAy dhu,
mi6ng gi{;- tlo cln tr& b4n nhin, nhung qua mQt liri
tuhn 16, ban s0 quen v0i minh giey con dy, tham chi
ban cdn kbdng c6m thdy c6 mlnh gidy con d1' n&a. C6
mQt sd ngucri m6t kinh bi nut, vi cbrra kip tbay n6n
vdn phii tleo, cling c6 kinh nghiQm tucrng tu: hQ cbi
c6m thdy c6 v6t nut d6 trong mdy ngAy dhu. C[ng gi6ng
hdt nhu v{y, do th6i quen ldudAi, chtrg ta kh6ng phdt
hiQn ra <Iuqc di6m mu {y & trong m8t chrlng ta. Ngoii
ra haidi6rn mir irog voi nhirng nibn kbdc nhau cfra lhi
truong c&a tt'ng m[t, cho nCn, khi nhin bilng ci hai
m6t, thi trong thi girri cta chirng ta khdng thi{1'mr)t 16

hbng niro c6.
B4n khdng ndn ngbi riing, rliEm mtr tlong tlri gioi

ciia chung ta khdng lo-n linr; n6u bgn nhin (biog rnot
miit) mdt ng6i nha cach xa chung 10 rn6t, thi, do di6nr
mir, ban khong th6 nhin thdy nrQt phhn r{t ltrn cia
cbinh di0n ngdi nha dy. Euong kinh cira phhn khdng
nhin thdy nay diri hon mQt rn6t, c6 th0 chrla tlug'c cl
mdt c6i cita s6. Ndu ban nhin l6n bhu troi thl c6 m(1t
miEn kh6ng nhin th?iy dugc, diQn tich miEn nAy u'nc
clrung bXng 120 rn{t lrlng trdn !

Qua lrlit tta chring tr lIEt rring to bao n\i6u?
d tlAy, nhan tien cbung toi n6i tdi klch thudc cria

NISI trlngqua con m[t cria chring ta. Ndu b4n h6i nhiing
ngutri quen xem qua con nr{t c&a h9 M{t trlng to birng
hao nhi0u thi m6i ngudi trl lcvi m6t khac. Pbhn dOng
nguni ta dEu noi rdng \I{t trdlg to bing cdi dia, nbung
cfing c6 ngudi n6i, \I{t trlng to bing cdi dia tach
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nb0 ( r). b.oxc chi.to bln3 qui anh dao hx]. qui tao thdi.
Co, ,lOt 

3y9 sinh trung hoc n6i ring, qur 
"on 

mrir cia
nuh la.,^M{t lyig llng rrrgr crii bn; rr;n cr_r rhE ng6i,lI? tj "el?i. .L.ci co rndr nlru .r.dn hi6n ttai kb$-rrg
g]:: Ijjlsi.t.9".khdng rrung co mdr Mtrr rrsnq duon!.Itlnh lrr mdt dcsin (z).

Tai sao I?i co su bdt dbng {. kidn ,r.E dd I,ro cfia ctngnldt vit thB nhu vdy?

..?0 li do sqr Lr6c luong k,ftoring ctich c&a m6i ngudi
-,{bOnil gi6ng nbau. ma sr.r uoc luonq dv thuuns lu
Iruni.g j. thri'c. Nguni cho MIr rr.iir g tcr'n ning iu,"r
lll.- n:lq dun€ khoing cacb ru NInt irirn; ddn'nrinrrnnat (trnh ngln bon nhibu so l.ui khoing cach tu&n[
1t111{. "r, nguoi da- cho }Irr tr.dng ltrn Ltng ,.rir rliiinaY lrirnq cai l)cn IroD.

Nh,rng phlrr ddng ngLrdi ta diru cho r.ins IIdt rrdni,
Io_ bing cdi din. eua do t.l co tb6 r.tit r.i dLroc nrr)i
kel.lu ln -tbLi vi. Ndu t:r thr"r tinh xern (cach Iinh ry rloantrirqor) r)rol chrint ta -dri tlit Mit tr;iog co liich lhrr&c
hrcu^ krFa nhu. thd & cdcn ta lih ring" bro nhidu, thikhoirrg cach la tinr rr dtrcrc lihdng"qun ;10 nr6t tli.Ba.n hriy x.em, J-hring ta vO rinb dii d?l'. Cti Hlng )"i,rr0l noi grio l,idt bao nhiCu.

Co rdt nhiBu 6o giic do su: trdc luonq sai kboino
c rch r.liiy n0n. Hbi c0n nh6, ltc rrrtr " ndi r[6r.ntnns di
trrcrng lrong. cudrc s6ng lnc b6y giu ddi r6i "tdi dE; i;,l".n5 r.'J vr-e9 mcr! m6 ci,, t6i di mdc nhirnq sri Iiinrvc Ihr grac detr nlf,y lin rA nhiing sr virrc iy-ilin nay

, (t) Nguyeu viD lA cit dia tlltng mlit dgu cho mot Dgrrdl'iil - ND. \ .
(2) Acstu bing 0,21r m6r - ND.
(l) llntng cbt rldr. rl mi vE rh&ug vio rlE c6 lt6o ouau aluoc

1l rl.lll trorg cudD ( Anh setrg vimau sjc t"o,,g tnt'e, orrieJ,cuo ldln{ic do NhA xuf,t hiu Torin Ii. xuir bADrrim tg58, rrang
125 (B.T.)

!
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tdi r{n con nh<r 16. l'6i la mQt nguoi sinh tnrirng 6-
thAnh phd. Itbi mQt nrim, vb mta xuan, tOi di dao ra
ngoii thanh phd, Iuc {-v, lhn tlhu ti6n trong ttdi t6i; tOi
Dhin thdy mdt dAn bd trcn dbng c6; do vigc u6c lu'ong
kho&ng ctch khdng chinh xac, ndn qua m{t t0i, nhtng
chri bd {y hiQn rav6 cing nh6 be. Tu tl6 vb sau, nhfrng
chu bd ntr6 bd nhu th6, t6i de khdng bao gid duoc
tbdy vd di nhi6n ciing sE chlng bao gio nhin th51' nri.a (r).

(lAc nbi tbiin vIn hoc xic dioh kicb thu<rc biEu ki6n
cira thi6n thb dua vdo d0 l6n cria g6c ma rlu&i d6 ta
nhin cdc thi6n ttr6 iiy. ,.-guili ta goi giac cU, ( gdc nbin ,
lir gOc lrlo lhinh b&i hli drrohg tb&ng xuil grhAl lu bai
diAnr mrit cirn vdt rlrmn sat kto ddn rrr6t ta 1H. 127;.
Ntu chring l:r t'ld bidt, g6c dtrcrc tlo bfrng d6. ph(rtvigiul',
lihi h6i rF kich throc biSu kidn cia IISl lriirrg, ctic
nbA lhidn lin khOng n6i no to bing qui tao ho{c bfing
cAi rlia, url trA loi no birng nfra d0; nhu thd co nghia
ld, trai dutrng lhfrng k6 ttr hri mirt cda ria Ntirl tr:ing
toi n)Et ta tao thiinh nrot goc nrot n&a tlQ Pl;u'trng
phap xAc dinh kich thuoc bi0u ki6n d6 duo. c rcnr lir
phuong phep duy.nhfit .lring, kh6ng th6 giy la rbGng
su hi6u lhm duoc.

Hinh hqc dit cho hay liug (:) ndu kbo&ng cAch tu vqrt

d6n nrit la gdp 57 lhn duong kinh cfra \et thi g6c

"IIFIFIFF

725

(1) Neudl ldD ildl khi cfng m*c Dhtng sal lim vD rhi glec
ruhu viy. Ta cd thb trlch mOt tloqn ah6 trong cudn rlBu thuydt
(.\*gu(Ii thq cliy ) cia GrigorOricb tlt chri'ng mlnh cho illbm DeJ-.

(CADh tuqng xurg guauh hish nhu tral l6q tr6n ldng bAn

tay; cey cdl tEa hb uhu & cqnh ciu; Dhi cfta, gd d6ng vt
rirng b4ch hoa bey gid hlnh qhu n6t ltEu vdi xdm thOD' HCt
thly nlrtiog cil tI6 - nhe c&a, yu&E hoa, thoE x6m - bey gtc,
gtdng uhu mot th* dd chcri trh6, thatr reu tuqng truDg cho ca,v

cdi, mlnh gucrng nh6 tuqng trltDg cho s6ng ngdl ).
(Z) fan a9c, rdu thlch tIDh gdc Dbtn theo hinh.hoc thl c6

rhb tlm nhtrng dlbu giAl th,ch yi nhliDg lhl du trorg cudn
( Htnh hec-vui) c&a t6i.
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Ilinh t27 -:G6c Dhin ti gi?

II5_t tllng to bing qua tao -nhung trong tlibu ki6n
qua tao tIo dxt c.Ach m[t 570crn lghn 6 rndry. Khi ban
so senh kich thuoc nhin tbiiy cira ilI{t rriing vdi c{i dia
thi bnn phii dit dia & mQt noi clch ban chung 30 mdt.
Phhn d6ng ngudi ta kh6ng mudn tin Mit lrlng lai Dh6
nhu riy; nhung ndu ban tl{t m6t ditng I0 cdpdch czich
nr$t khoing bi'ing 111 lhn ttudng klnh cira n6 thi n6 r,ria
che lip trIIt trring, m5c dir n6 chi c6ch nrit ban chrrng
2 mot (r).

N{u 
"c6 -ngrroi dF nghi ban \.i tr6n gi{y nrdrt vorrg

trdn d6 bi€u tbi Met trdng trhin lrang nrjtt irhn thi ,liu
dii dd dd, vdi ban thdt chua di 16: bli vi, vdDg trdn
c6 lhb to vri cing c6 lh6 nh6, ttv thco ban rrlt n-6 cdch
xa hc{c g}n. Nhrrng dibu ki6n st: rluqc xac djnh ndu
noi 

^rin-r; 
vdng trdn d6 dIt c6ch mit n;Ql khoing b&ng

khoingbacb nra chring ta vf,n qucn dtng khi r"r".,.act

(l) VOI dbDg em xu cia cbung la rhi klroiins eech alir o6
tru.dc mlt rl& chc lip troin toen .Uil triug sF v-et khorr;g 2,J
m6r - N.D.
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nhin mi v{t d6 binh thanh trong mfrt nguoi quan sdt
_ sE lA- 1". Thi du, a6u tl6 m$t qua cam tlrrong kinh

5crn & mSt nsi cAch m{t 5 x 57cm thi goc ntin cia
n6 li 1e. Ngu ta gdp d6i khoing cdch d6 l6n thi g6c
nhin cfia n6 In 1/2o, trtc le A6c ma ta nbin th{v Mlr
{rtrng. N{u barr tbicb thi ban c6 th6 n6i, qua n,6i Uan,



hav :(em hoa bAo, tuc lA kholng cecb nhin 16 lh6t'
Dd"i v,ii nhfrng con mEt bintr thuong' khobng cacn Day

blng 25cm."TIV 
Sit, .r,*"1 ta hdy thir tinh xem' vdng tron in tren

.r,r'r'6n sach nirv chn pbli lcro bing liao nhi€u mcri bing

ii.""il.";;;'";;.';i; l\llt trd"ng' cach tinh. rdt dsn

qiin: cl'i chn chia kholng cAch 2;cm cbo 1I4' Ir! so

irl-,"-ir,, J"nc rdt nn6 --cui ltvn hon 2 mnr mOt c hri-t I

ffi";;-;;" J.ni x{pxi bflo{ cb& c o 
',, 

in trong quv6n

;"";H;.i(, ;; ; "J. 
liA, t i r 

" 
.n a Irl i t t r li vd i )\t { t.t r'5r: g

ilffi;i ;;;;,1o'. ta got nhiu cria chung tlEu n-h6 nhu

tl*. a ii , rt6 that kh6 lnm cho m9i ngudi tin dutrc | 
."dil; ;.; ia ,ri'og chri !: sau kbi mat 

-ben 
nirin 1l

"nr" frailt"i thi trong nhdn truong cria bln.rAn con

I;il.; ;;;;i; sang th p rhottns rdt lau' Nhtng cni

;o-ii,i";;;;di q,aog nqc I d6 c6 cr\ng g6c nhin vdi

iir,, ,.oi. Nhung kictt tbu&c cria chtng c6 thay dbi: lrt' i

i,."'ri," ru" lrhu trtri thi b+n thdy lhitng Yong trotr

sang iy cfrng ltrn bSng IlIt trdi, khi.bqn.d:i iit,'ll:
ten"orri'En sech dit trudc mat ban thi v! tIi car ( dou

rgi ,' l' 1, IIlt tro i & tr€n gidy sd blng mdt .vdng 
trdr.r

co dtr,rng kinb x{p xi bi'rng 2 mm Diiu d6 chung mlnn

r'6 nhiin! kdt qui tinh toAn cira ch{rog ta li tlirng'

. 
Klch thudc bi6u hidn cta cfic thi6n thE'

Ndu ban dna theo t$ IQ dy ve chdm sao E1i htngtinb
r.e",.li{i tni Lan se ,Iuqc m$t buc trnnb gi6ng nhI.bilh
j'.r*. ilr,i" r,rrn rd d6 v<.vi kholng cach nhitr rd-nh't lht

chdm sao mi chung ta nhin tbfy ho'tn toan t'olq :1"'
khi chrrns ta nhin tlrdy n6 su{t hi(n trcn briu tl'.Il .Lno

"e",-"J 
it,e n6i ring. d6 le bAn d6 chdm s1o Bai.htng

rloi J a,iog roi g6c nhin tu trhiin' Ndn nhu ban dii
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a

cO dn tuqng r.{t siru yE chi)m sao do - kh6ng nh&ng Li
t rd-n hinh u? mi lruc tidp - lhi, snu khi xem hinb vE cn
lhE bring cach nhin ncy, trang dc ban s[ Ili hidn IOn iin
trrrr.rg d6. Ndu ban bidt rd gidc clr gita cAc sno chinh
cufl.lril ca ciic cl:dnr sro (ban co th6 tinr tbii.v c5q g;,iq
cu ,lo lrong lich thi0n ven vA c{c sicb tbcm kirio tuonq
l!r,, l)an c6 th6 vd duoc ci mdt bin d6 tbi6r vIn vdi
< di6n mao tu nhidn r. Lric vE, bqn cbi cln chuhn bi mQt
td gi{"r' k6 0 milimdr vir xem nr6i 4, 5 mm tit mQt iO ia
dtror'. tdiio -ticb -c{c rung lt.un tu.ong trung (ho crc
s:ro cirn phii vt: tj Id vdi.rld ch6i).

Ilinh 128 - Cbdm sao EAi hiDg ttDh ve lheo t, Ie
cfra g6c trong tlr Dh16D. Khl ohiu rhi cl,l da.-no

& oot cdch mit ehDng 25ca
Ildy gid chring ta tr& lai cdc hAnh tinh. Cr-ir:q uidns

nhu cAc sao, kirh thu6c hiEu kr6n c&a cnc hlrn tin;
cfing nh6,_ nh6 ddn n6i rlng, tt6i vdi mir trhu, cbl Innttng di6m s{ng th0i. DiEu ney c6 th6 hiAu ducrc, yi
rlng kh6ng c6 nt5t hanh tioh oAo (tru s:ro li,m iron,t
lhiri.ki'.5o* nbi{r) hign ra trrroc mEt trhn du(,i nrQt g6c
lon hryn 1 phut, nghia IA g6c gioi han rnii ia cO ih6
phin biQt tluoc kich thu6c cira v{t (du6i nh&ng g6c
nhrn.nb6 hon goc gi6i han thi, rldi voi chrirrg ta] ri6itql tbt chi Ia mot d.6m).

I)r6i tlAl'la g6c nhin ciia cdc bdnh tinb kh{c nbau
tiDh bing gia,y; ben c4nh mdi hilh ti rh c6 bri s6 _ sd '
thri nh?it itng voi g6c nhin khi htrnb tinh rto ri ghn TrAi

1.rti

t



.tdt nhfit, sd thu hai rlng vdi g6c nhin kbi n6 & xa nh?it

ti6c nhin (giAy)

Sao Th riy 13 - 5

Sao Iiim 6,1 - 10

Sao I{6a 25 -- 3,5

Sao trlOc 50 - 30,5

- Sao Thb 20,5- 15

Yanh dai cira sao Thb 48 - itir

:!o rh6'vi ,t :',t ,ti' :ti't ci ,i
;..'tat,

,Sao ttsc vi tii vi tntt shs nhii cui oi

tt&
2

tic p nlit
to:c g;i dt g

s,J r,

ep nit n9

Jro

lic pahit

l,i unti

It

Illnh 129 - r.'Cu rl{t hinh vE ney cich mit 25cD1 tbl, qua
rnit ta, kich thudc cta lhEng m{t trdn cia cis harh
tlDh yO trOD hiDh sE bing klch thu&c cira Dhttrg hAnh
tiDh d6 trorg kiDh thton vIn ph6Dg dgl 100 lln.

\rE nhtng tri s6 aI6 theo ( dien mao tr.r nhiCn ), lCn trCn

{ifiy tbi kh6ng thB ducrc: ngay goc nhin mQt phut (t[c
i;, co giay,, & kuoing cecn trhin rd nbdt' cdng chi luong
ang vdi b,Ol nrm - di nhidn, tri s6 niy, mit tren khong
thb nAo phin rd duqc. Do d6, chfrDg ta phii vE theo cec

lrAnh tinb nhin th{y & trong kinh thi6n viin ph6ng d4i

100 lln. Hinh 129 ln blng cac klch thu<rc bi6u kidn cira

cic bdoh tinh trong trudng hgp phong d+i nhu vay'
Cnng vE & ducvi hi6u thi m€p IISt triiog (hay M[t troi)
troog kinh thi6n vin ph6ng dai 100 lhn. Trdn tluo'ng niy

\:LV - e 129

lu'c -(-..o

tnis



lA kich thu6c cria sao Thi5, khi & ghn TrAi rl{t nhdt v}
khi & xa TrAi d t nh{t. Trdn niia ld sao I(im tr.ong crlc
pha khlc nhau; Iihi sao Iiim & giin ta nhdt tbi hoin toan
kh6ng nhin lbdy, b&i vi, khi fiy, n6 quny nira kh6ng
duqc cbidu sAng vb phia Triri d{t (l); sau do trr c6 thE
nhin th{y lu&i libm hep cria n6 - d6 li < di:r > tdn Dhdt
trong tdt ci cAc hAnh tinh. Trong cec pha siru, sao Kim
cixg ngiry clng nh6. Vn, khi nd tron thi drong kinh
cria n6 cbi bing 1/6 ilunng kinh khi co hinh lu,d'i libm.

'fr6n sao Kim lt\ sao H6a. 6 ben trAi, ban c6 th6 nhin
tbdv sao d6 khi n6 gin TrAi ddt: n6 th8 hien cho ta
Dhu thd d{y khi nhin n6 lrong kinh thiCn vin ph6ng
dai 100 lhn. B4n c6.ttr6 phAn biQt tlucrc nh[ing gl tren
cAi mdt trdn nhii nhu vdy ? Ph6ng tt4i l6,n l0 lhn nta
thi ban sE thu duqc dn tunng nhu dn tucrng mir chc nhd
thiCn vIn boc lhu duoc khi nghien ctn sao I{6a b[og
kinh thi6n vIn ph6ng dai 1000 lho. Trdn <.Ai dia trdn
nh6 bd iiy. liQu ban c6 th8 phno biQt mgr crich vting
ch5c nhirng ti6u tidt ti mi nhu nhiing < sOng ,tdo > ili
tung danh ch&ng han, ho4c chu j thdy su tbay il6i mdu
sXc rdt nbe nhing c6 li6n quan tldn cAc tbuc vflt moo
& dtni d6y nh&ng < d4i duong ll cfra th6 gi6i d1' chlnq?
Trdch nlo nbiiog bing cu c&a m6t s6 nhd quon sAt
niy nOu ra lai kh6ng thdng nh{t voi nh&ng ttibrrr chi
ddn cfia cAc nbi quan sat khAc, holc c6 nhitng cai mi
m$t sd nguni cho li dri nhin rd duoc thi mdt sd nguli
kbdc lai cho lA iio tu&ng cria thi giac ('?).

S:ro MQc khbng 16 vA cac ve tinh cria n6 chi6m mQt vi
trl rdt l(r'n trong bing kd cira chring la: mrlt trdn cfia n6
to h:ro b{t crir mJt hAnh tinh ndo khnc (t|u hinh lu6.i
libm cria sao I(im), rna b6n vd tinh quan tr.gng nhdt cfia
n6 lrli nrim & trdn cung rnQL clu<rng th&ng, ghn bing nira

L\em ) v) (2) & trang t3rl.
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duong linh cfra Mtrt trtrng. Sao Moc & day dr-o. c vE

ttc & ghn Trni tldt nhdt, Cudi ctrng, sao Thb voi cAi

viuh cia n6 virvd tinh ldn nhdt cira n6 (Ti-tan), lAm cho
ngutri ta chLi j ddn chring khi chirng & ghn Trai d{t Dhdt.

Qua tI6, ban dgc cd tha th{}' rd ring, m6i n1ot vat
th6 tr6ng th{y tluqc, ndu ta cho ring n6 & ghn ta, thi
khi nhin ta sE cim thdy n6 nh6. YA ngugc lri, vi mQt

ngu-vdn nh&n nio tl6, chfng ta uoc luqng q u6 l6-n kho&ng

"i"t t" rAt th6 ddn ta thi, qua m[t ta, vit th8 tl6 hi6n
ra tuong ildi l6n.

Duoi div, ching tdi trlch din m0t ciu chuyCn c0

tinh c[dt gino no{o. micu ti vb io trung, cfia Etga l'd'
Moi xem thi ceu chuyen niry tu6ng chung nhu kbdng
tlAng tin lim, nhung hoirn toin khdng phii ld hoang

tludng. Chinh tOi cfing dd tung mfic lt'a nh&ng 1o tu&ng
aai toAi nhu thd, vi trong s6 circ bitn dqc ch[c cling
c6 nhiEu nguoi cd th6 tim duo-c nhitng truong hcrp

tuong tu nhu thd trong cuQc sdng cfra minh.

Con n&c nd (Iragfn c&a Etga P6)

< Vio <ftiog nim bdnh dich ti hohnh hinb rdt kbting

khidp & thrinh ph6 Nftu ucrc, tdi duqc mot ngttoi bi
con mdi tl6o nghi hai tuhn 16 <! rn0t tda biet thu hiu

(1) & vi trl niy, ta chi c6 th6 Dhlr duEc sao Ki,r troDg nhflDg
trudng hqp rat hl6m khl n6 chldu vtro dia llit trdi dndl dgng

mot tli8m' rleu (tnuqng gqt li ( Su di6u hinh cia sao t(lm ))'
(2) Nhtug dlEu hlAu biCt ngiy nay vE sao H6a r')r v6 c6c

henh tltrh khic kh0rg phal ctri d6ng khung trong cec tll ll0u
quau srit bing mit. Nn&ug phdp ilo briog duog cu rit lhqy da

oto t" Ldt luau mot cech holn to),D xic thqc vb cdc di6u kleD

vit lt lrdn cec hADh tinh vir cic tl: tlnlt cfia chLiDg. Nhriug
lao iulct c6 thB dac quyEn sich crla sarooop u sao II6a ,'

Niii rqit blu c&aVteu Hln lAm khoa hQc Llon x0 1947 (B'T')'

- 
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guanh cira 6ng la. NEn nhu hAng ngA5, kh6ng cO nhtng
lin khirng khidp tu lhAnh ph6 dua tdi thi tOi c6 thE
s6ng 6' dd khn ydn 6n. Nhung khdng ngAy nio li t6i
kba,ng nhin duoc tin nrQt ngroi guen bidt vua nrlc
bdrrh chdt. Cu6i cirng, tdi cho nguoi ta mang bdo t&i
vOi ma)t nibrn lo so hai htlng..Thim chi, Dgon gi6 tir
phrrcrng narn th6i t0i, d6i vdi l6i cflng nhu nrang alhy
chilt chric. TAm thhn tdi hoan toan tran ngap nhfrng y
nqhi dc'n t6i do. I{ay rrrr\ 6ng chir nhd lai nrQt ngrrdi
tinlr tlnh dibm linh hou, lu6n c6 ging an fri tdi.

]lil l,ubi chiFu oi l-nic. ldi dang ngbi lru'oc ciia sb rn&
lQrr;1, trr-r chm mdt quy6n slch. Qua cria sb, c0 tht nhin
lhiiv ngon d6i xa xr & phia b€n kia s6ng. Tdm tli t6i
khi,njt corr tap tlung u cuiin sAch nfra, mA. darrg phlng
plrit ir cr'ri lbAnb pbfi tlhy th€ Irong vn tuiet vong nrry.
Iihi nghn11 rlhu I6n, ngfiu nhi6n tdi dE y tdi cAi srrdn
tli)i trcc lA nhin tbfiv m$t cAi gi k1l quAi: nr6t con qulri
vit kinh t6m dang bd nhanh tA dinh dbi xudng r'6i bidn
nriit tlong cdnh lung nh6 6 dLr6i chin dbi. Lric moi
nhin thiiv con quei vdt al6, t6i cdn ngo tli x6t tloan
cirrr t6i, hay it la corr cho Li minh quang mit. Nhung
satr vai phrlt d6ng hb t0i mdi tin ch6c ring d6 khOng
phrii ln toi m€ slng.'ldi nhin rdt 16 cori quAi vat
dri. 1'rong todn bQ lhdi gian n6 tu.trdn dinh al6i bo
xua;Dg, t6i Cdn quan sht tlroc n6 rdt hy. Nhung ndu tdi
nro tir n6 ti mi tbi chua chhc ban tloc tli tin ngay.

Slrrr khi so s6nh con qudi v{t d6 voi dudng kinh cfia
Iihiinq ctry dqi thtr aI6 xac dinh kich thuoc cira no, tOi
tin chirr: riing n<i l6n hon bdt cu mot cbi6c thidt gi6p
ham rrio. S& di rdi n6i lhidt i{iap ham lA vi hinh dang
ciln corl rlrrrii vll (lo riit gi6l)g nt6l chidc lAu: rrhiu nrdt
chii'c chidn ham llang bi 74 khhu rlai bac li c6 th6 c6 mgt
qual nignr hdt su'c r.6 ring vb hinb dang cfia con quei
vAt d<i. L{i)m cia quai vrit & ngay dhu cfia.mQt chi vdi,
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voi dAi toi sAu, bhy mucri a phut> (r),,to vta bfing

thin hinh cira mt)t con voi bioh thudng. 0 cu6i voi co

nhfrng chirm ldng rdt dhy, tu nh&ng chtm ldrg niry.c6

hai cui lring nanh diri sang loAng moc khoim 
-xu6 

ng

phia duui ii tEol, ra hai h6n' gidog hit nhtt ctia'rnQ"t

coo lnn lui. chi c6 khac ln kich tlruoc lotr khong thil

so Slrnh.vrvi crii gi ilrrrrc. O hai ben voi, lai cr)n cd lrai

cdi sun{ tlrirrg tr'ip, tkri cb}ng lra, I-16n rrtuoi " ph(rl '
nhin thi hinlr nhu trong tit nhu pha le vir lr'ip lSnh tltrrri

inh Mtit trdi.'I'hAn hinh con qrrai v4l niv giiirrg tllrtr

rnr',i cAi ndm htrong r.liu xudnl tldt : lt En tttitth c6 ltrri
d6i crinh -- m5i crlnh dAi xdp xi 300 < phtil r>, dr)i ciurh

ng phir ldn tr:dn ddi chnh kia. -fr0n cirnh khirnr chi chil

nir&nrt phidn kim loli luc r'8, m6i phi6n tlrrirng kinh

tryi 1d--- 20 < phut r. Nhung d{c ttiEm thir l iiu cua con

v4t kj quai niiy ln m$t c6i hinh ilhu Liu chotin gin liin

"e 
ng!.c; tr€n clti nEn miu den phhn ngr.rc hinh tlo

hiQn ttn nriru tring x6a 16 net gi6og nhu vi viy
Tlong khi tdi nhin con quii vat d6, dIc bi1't lit trhin

cai hinU th[ ky di vE tr€n nguc cira no, vni nrQt ni6nr

lo so lhi b6ng nhidn no ha mi€ng va ghm l0n rnot

ti6ng...-fbiin kinh "i,u 
tdi khdng th6 chiu dr;ng dLrcrc

nftavr\ khi con quAi vit aI6 bidn vio trong cAnhr[rng

r.rh6 rluoi chirn tli)i thi tdi cfrng n)e man niinr grtc trr)n

sarn nhi...
Iihi tdi tinh dny, cOng vi6c dhu ti6n cria tr)i lir thrriit

lai nhirng tlibu nrlt tb{y tai nghe vira qua clh<.r lan tt.ri

ngbe Thoqt nghe xong ciu chuy€n c(ra tdi. han tr)i

pie len ctroi, rbi sau bqn toi nghi0m sic mirt, trra hi)

,,no knO,rg hb nghi pgtr rlng do lA su di€n lo4n lI thi'in

kinh cira t0i.

t,),,pfuft, mot dcrn !i chiEu darl, bing 30,5cllr - Nl)
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I.uc {y, tdi lai nhin thdy con qu{i v{t iiy vA t6i k6u
to l€n chi cho ban t6i xem. B4n tdi nhin mgt hiii, nhung
lai quir quydt riug ch&ng nhin tbdy gi c6, mic du khi
con qurii vat do bd xuting duoi chin nrii, tdi de kE ri
mi vb vi tll cira n6 cho ban t6i nghe.

'l'di l{y hai tay cbe kin mlt. I(hi btr tay ra thi
kh(rng nhln thfy con quai v{t d6 .n&a.

Ong chir nha cfia tOi bit tlhu h6i tdi vE hinh dAng cria
con qu:ii vAt. Sau khi tdi kB tuong ten hdt rit ce v6i
6ng ta, onlj ta th& phio mot cdi chirng nhu vua tr.(lt
durrc mQt ganh n{ng viy, rbi 6ng ta di ddrL bin tt sach
ldy la cu6n sAch gi6o khoa sinh v.1t. Sau <16, dng ta tlE
ngbi tdi dbi ch5, b&ivi dung canh cita s6 mi tlgc un&ng
chii nh6 tlong sich thi tuong d6i dE lon. Sau khi 6ng
ta tlii ngbi yen tren ghd liEn m& s6ch vi n6i voi t6i:

+,&1

t34
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- N6u anh kh6ng mi6u ti con quAi vdl ti mi nhu th6

thi tdi khdng th6 nlo giai thich cho anh bidt ducvc no

ld con gi Bny gicr tOi hiy tloc cho anh nghe nrQt doan

trorg "i6o 
sicn nay m0 tl vb mQt gi6ng 1Sph1nh.>

1"[J"e1 thuQc hq Budm tldm (Cr6p usculariae) bQ Ldpi-

dOpt€to, Iop siu b9. Anh chri jr l6ng nghe nhd :

u gui tOi cAnh ming alucvc bro phir b6i nhitng 'l iLy

nh6 lQng liy co Anh kirn ; nh&ng co quan ir m6m- do

nam duolikeo dai tao thinh ; xung quanh miQng c6 nhfrng

diiu higu han dhu cia xuc giac c6 IdnLI mEm (xtc- tu):
crinh du6i ndi vcri caoh trdn bfrrrg nhtng long nb0 r'in

cfrEo, ne, (antcn) nroc chbi ra gidng ,nhu nhfi'ng rninh

Linn tXog iru; li.r ng th6t lai' Con nic nE < Dlu Iiu I
uhtt la rih&ng ti6nj kou bi thinr va co hinh cni diu
ieo a,.e" ng,ic, ch1 ndn nhin dan co khi xem do la

tlibm ch&ng lanh (1) l.
Doc tdi iay, ori ta gdp sach lai, ti tay trdn cria

.6 roi -6t ,iu"g a;qo fiqi nnu tuc t6i nhin thdy con

< quai v{t > v{Y:

- A, te ra n6 kia lbi '- dng ta th6t lcn - n6 dang bt)

l6n theo sudn il6i. DAng tli6u cria n6, t6i cdng nhdn lit

Id quni thtit' Nhung ,6 hoio toin khdng lon vd cfing

f<long a x:r tldn nhu bqn lu6ng a3u X9 dang bo. lin
tneo ingt sr.ri lcr nrang nbgn ddng & chi6c crir s6 tt en

dhu chfng ta I >.

-i,, ta, glo Ioti llrrom triJ thuoc vE loql brdar -ql ng!:i ,)"
um,',ttrlnrlhi&u sd nhl-tng giJog buqrn plril ra Ilcngkeu lam

'n""i, "n, sidog ridng ctruorive CIDA la mot .loqi buom du]-

Dhil Dhil ra lii:DE k;u biing nh0ng cq quan o mom l lerrg no

pi,ei 1",,r""g ,tdi16o, c6 thF nghe du'.'-c c6cl! miJ.mdr'"Troog
iru,iug lr,rp,,5i | ,li1' rrgrroi quaD sil 1u&ug uhLr nglrt l.haI,m1)t

ti6og i;r'tL. \r ogrroi quao sit cho ring n6 ph6t tir mot lrgrron

a. 3 -0t ""r rit"ra (xiu xem Iat li vui' tip IL quybn 1' Chuctng

X, mUc ( Chu)'On la em thaDh ))' ND)'
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'I4i sao kiuh hiEn vi lai ph6ng dai duoc?

.E6i voi v{n dE nliy. rhuong throng ngudi la tra loi
nh^u sau: < Biri vi n6 thay ttbi rluong dl cfra tia sang theo
mQt phuong thtc nhdt dinh gi6ug nhu tli rld li 6 tronp
cdc srich giAo khor v6r lj u. Nbu;g cnch tr.4 ldi dO m cri
chr ndu. ldn ngul,dn nhdn xa xdi, chL? chua n6i dtrcrc
bAn chit cta su vif c. Viiy lhi ngu.r,dn nbin co hrin cia
tdc duog ph6ng dai cria kinh hGn vi vn kinh lhien virnIe gi ?

Tdi.bidt 
{ugc nguy€n nhdn co. bil] d6 kh,)ng prrii

qua sach giao khoa ma nho nlOl truorrg hcrp ou,iu.-ohj.!n.
khi tdi hdy cdn ti boc sinb; h6i ao c3 mOr fi rot .i"
)t t''i mot !1A1tuVng vd cuog rhli vi nhuog khdng rai
nacr bi€rr u6i.'ldi ng6i cqnh mirt crlo kinh d"orrg kii vn
nhio s.ang.brtc 

_tu<rng gach cfia mQt ng6i nha 6 iay pn6 .

h.ep bdn kia. Bdng nhidn roi hoing sL gjdl n;iy ;;d.i
len.: co m0l con rrr jit nquoi kb6ng ii; ,6n[ at,n f,ing'r,fy
rndt - t6i nhin tb{y 16 nhu vA1,_ tu. b."uc tucrng:gqci
danlj.trirng rrung nhin toi... Lf; dy r6i chua ai" 1ai.chuldn rua k0& tren cira lltua pd.cho nen f6i'kht;;
tbi} hi6u isay rdng con mit kh6ng I6 cfrinf, ia pia" arf,
crla rn6-t toi ir trong cira s6, nri tdi aa aem cnidu len l*c
tu'crng & xa, cho n€n toi rrroi utre ltrong .,f ld; ;,{;nhu vAy.

Sau khi di dodn tluoc d6 la chuyfn gi rdi, rOi suvngbi xem ligu co t[E ch6 tao n)dt klnfr tl6r, vi "ln .ivdo io thi 116 duoc chring? Ddn khi rhi nrhidn; ;;; i;
khdng thinh cdn(. tdi mo.i hi6u rO rine,'i6n ctr{t cri,
l1c- rlrtng phong dai cfra kinh hi6n vi hiin irtr,, flr,i",phii la & ch6 no co lh6 tem cho 

"it qrr".ai rJ, ie, ,.8hich thuo,c mi ld & chd ldm cbo chLing ta c,i rlb luri-8et vit lha dLroi mdl g6c nhin lhtt toi,,l",l,j. _.;j;;;
::og ,u 9,cT quan lrong nb{r _ anh cia vdt chijnr moi
Knoatt{J tun hoh o tri.n udng mgc ctLt mdl ching ta,
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Mu6n hi6u 16 tac dung cta goc nhin & diy t4i sao
lai quan trgngnhu vAy thi truoc'hdt chtng ta chn cbri f
ildn rnQt dic tti6m quan trong cfia m[t cbung la: m6i
mot vat tha hoitc ln6i m6t bO phdn cfia vitthb d6, ndu
chfng ta nhin no duoi m(rt goc nhin nh6 hon 1' thi, ddi
vdi con m[t thud'ng, n6 hoa liD thinh mot di6m, khidn
cho chungta khdng thE ph:in biit rl ucrc hinh dlng cfing
nhr cAc chi tidt cfra n6. I(hi m6t vtt th6 r] xa mEt chr:rng

ta holc bin thAn viit th8 nh6 ddn rrdi ling, toAn bd vit
thA ho4c mdt b$ pbaln ciia vit th6 t16 hiin le tr(roc mit
ta dudi m$t g6c nhin nh6 hou 1'lhi fuic ?{1', la khdng
thb n o phin biet allroc nh&ng chi tiit cdu tqo cria n6.
S& tti nhr thd la vi, dudi mQt g6c nhin nh6 nhu vAy,
lnh cfra vat thE (holc c&a mOt bd ph{n bdt kj, nio cfia
vAt th6) tren vdng msc khdng th6 ti6p xirc dbng thoi
vcri nhibu dhu ttny thhn kinh, mi chi tip trungtoirn bQ

vio rn6t td biro x[c cim mi tb6i: nhiurg chi tidt vb
htnh ddng vA vE cdu tao bd-v gir-r'tlbu bi miit tli - chLrng
ta chi cdn nhin th?iy mQt dibn mi thdi.

Tric drrng cirn kinh bi6n vi vir cta kinh thi€n vdn I"r

A ch6 khi no thay tl6i dur)ng di cria tia sring do vit th6
quan set phAt fa, lhi no ldm cho chung ta nhin th{y
yat th6 tt6 duoi rnr)t g6c nhin lon hoa. Iidt qui L\ inh
treo v6ng mac ducrc khuich <Iai tni rntc da, c6 th6 tidp
xtc voi nhibu diu dty thiin kinh vi chring ta c6 th6
phrin bidt rd ducvc nhirng chi ti6t nri tru dc liia rlii hda
ldn tbinh m0t <liiinr. < Iiirrh hitn li ho{c kinb tbi6n v[n
ph6ng dai 100 lhn r - criu noi do c6 ngbi.r ki, qua khi
ca d6, ch(rng la nhin rl Lrr.r'c nroi vir[ duoi mdt g6c nhln
lon hon 100 lhn, so vni khi khdng co khi ctr iiy. N6u
nhrr mQt khi clr quang hr.rc khOng tiing tlutrc g6c nhin
lb\ lug chrtng ta dLtdng nlla cdm tltdg udt tht tdng
thdg c6 lon ltn, nfutng tii tlttyc ttrj ufin chdng ilrroc
phnng dqi chrit ido cd. Tuy tOi dl cim thdl' con mht
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Ilinh 131 -'l'ltir. kinh phdDg .tai arh tr6u v6Dg mgc

nbrn khdng hE thal d6i. Goc nLrin md ttl kh0ng lhay
d6i thi dt cho rinh ciia vit thd c6 lcrn rldn Uao unieu,
l6n ildrr mir.c di) Iam cho l)rn kinh ngac di nfra, n6 cfing
kh,)ng rh6 giuj rrlan tinr ra tlutrc & ir6 mot cli tidt nroj
nrio cii. Etga l'd, mQt nht\ nghC thu{t chln cblnh,
& ngal mOt.ditm d6 cira cr'ru chu5'dn cira mirrb,
cfrng rdt rn r.rc trung thirnh voi tu nhi€n. Chling btEu
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tr'on t[ong r{t lon - nhung, nhincon mit dO. tOi kh6ng
tlrb ttrdy tl ucrc nhiEu lt6n nt6t chi titt nio so vcyi khi
nhin no & tlong guonu. Nhin Xlirt tr.ing khi ghn tlunng
airirn troi, ta th{y nd hinh nbrt lnn hcyn so vdi ltc & -
ciro [r'6n bXu lriri - nhung, lren cAi mit nguygt tu.oDg
drji lon hon kia, co th6 nao chfng ta lai phAn biQt
du'gc, rlir chi li nbibu hon lOn m6t v6t tlen, so vdi
lfc NItrt tling r'r cao lrOn bhu tr.o,i duoc ching?

Ndu tr'& lai llrrcrng htrp pbong dai duotr m6 ti trong
ciru chuyfn < Con niic n6 > cira Etga Pd tbl cbung ta
ciing c6 thb hbting dinh riing, trong lnh n con n6c n6 >

dii aturrc pholg Cti ldnhia, chung ta ciing kh6ng tb6 nhin
tbiiy ttrrcrc mrit chi tidt moi nio cA. I)t) diit con bubm
d(r d nr6t r'arng city xa xa hay tto,i n6 tni khung cira s6,
cbr'rng ta bao gio cfrng nhin n6 tlp6,i cirng mot g6c, g6c



ban c6 cbu f ddn viec 6ng nridu ti con a quAi v{t 't

.16 d r,'ong rung nhu tbd nito lihOng' Qua nhiing bQ

ohdn cfia do" lu*n ma 6ng ndu la, bqn kbdng hF tim
ra duqc mQt tlic tliFm gi nrtri so voi vCn dF, n ctli dlu
lau r li cAi gi khi quan sit bXng nrirt t/hn. Niu chung

ta so s{nh hai lhn m6 la mi tlc gil dir durg y ncu l'a
trong trul gn thi chring ta lh[r' r'[ng, cA bai lhn m0 le

dO chi khec nhnu vE cach diin dlat l-,iing tu nru thdi lnr6i
phidn dudng kinh tcvi l0 < phrit > - rhy rih6, rXng tl6 s$

iho .ang lgn ldi - ruc tu, v.v...), con nhu biit kj' m<)t chi
ti6t nh6 niro mir mit tliln khong lbb r:hdn la ducrc lhi
& trong lhn mi6u ti dlu ti6n cirag kh6ng thdy nhic t6i'

Ndu nhu tac dung cria kinh hi6n vi chi ln ph6ng dqi
nha trin thi no chi ln mQt thu db chcri khdng hon

kh6ng k6m, ch&ng gir:rp ich gi cbo khoa hr2c c&. Ntrung,
chring ta bidt ling thuc td khdng phii nhtr v:11 , kinh
hiAn vi dn m& ra truoc mIt loal ngudi nrQt tlrd gini
mdi, tthy gi&i h4n thi giac lu nhidn c&a chring ta tidn
mot buoc rdt xa.

'frong cudn < N6i vb c6ng dlrng cira- thirv tinh >

Ldmdn0x0p, nhi vqn vit hoc rlhu tiOn cfra nuoc Nga,

da vlet :

(Dt thi6E uhl6n co phf cho chfng ta ciil nhln sic bin,
Nhung stic m4Dh cta Do cd mot Slol h4n rit glD'
Cdn rit uhlEu 6inh rat n6 khOlrg tha rQi toi duEc'
Thin tha cgc nh6 cria c.ic sIDh Y.lt Iiry lu niip tru6c mit ta r'

Nhrng, trong n thoi dai hi€n nay >, kinh hi6n vi di
l$t trhn cAi cfiu l(to cttc nh6, khdng nhin th2[y duoc
cira cAc sinh vdt :

(Chtng cd Dhilng ehl cqtc rrh6, cd lim, co lruydt quin
I-ai e6 cii lbID ktnh, (lii duJ lri sric sdrrg cira chirrgt
Kt cnng k5' la, lhiD lhA cira m,)t corr srirr nlt6 rd rirng'

fnOng 
-nh6 hqn mot con cii Yol sdrlg gliia blbn ktrqi '

Kinh hlEn \1 ile thay ebilrA ta khrim phi ra Li mil'
Cria c6c h4t kb6og lrOng thiy rltrqc rir crla cie ri tl hulOt

quaD troDg c0 th6 ehtDg ta'. 

l3g

-.--r--_



Briy gio' thi chriog ta co thA hi6u 16: tai sao &inh
hiEn vi tai gitip ta khrirn lrhli ra, tliEu bi mAt , nrd ngrr.di
quan sAt trong ctiu chuyQn cira litga Pd hhdng th{y tr6n
con < qudi vd.t r <:&a rnioh droc. T6ng kdt tai nh&og diEu
di. n6i 6 tr€n thi s€ th{y In vt kinh bi6n vi kh6ng- ph6i
chi tlon giin lirn cho chring tr nhin hn"r, hinfi itrai
phoog dai cfia v{t th6, mi n6 lr'rm cho cbung t:r nhin
thd-v v:it thi! do d,r{ti ntQt g6c nhin ltttt h.yn, vi. lh6 nen
tr6o virog mac cfra nrit cbt'rog ta xuiit bi6n dnh ph6ng
dai cria vit, lnb nay co th6 tac dung tei alu nr0t sE
div th:in kinh nhibLr hon lim cho sd [n tu.ong thi giac
cA biQt mi )t thr'rc ta thiiu nhAn duo'c c:ing nhiEu. N6i
mQt cach dnn grin hon, kinh hi6rr vi khdng ph6ng rlqi
cric vtit th6, rna ph6ng tlai intr cira cdc vai il,6 rlildn
tl6y m{t ctrl cht'rng ta.

Nhiing sei lhm vE thi gi6c (lo ruongy

Chring ta lhulng noi , nhri.n;.i ssi lem vE tlri giae ,,

< nhiing sai llm vb thinh giac ,, nbung nhirng ciru n6i rI6
khdng chinh xirr:. Crinr giric khdng co sai lhin. Nhd tr.i6t
b-oc Cing_ dI nui r.iit dring vE v,{n rlE do : ,, rlim. gidc
khOng bidt rlaoh lta chirDg ta, d6 khOog ptrii vi nOLao
gio ciing ph{in doAn chinh xric, mii vi nd h,:iin toin
kh0ng phAo rlorin r.

- Thd thi, c6 nhirng cni gei ln < sai lhm,r vb cirn giac
ln crii gi drlnh lua chring ta ? Euong nhi€n li rto'c{i dir
chrip hinh nbidrrr vu phott doun - trlc la hd oc cira chring
ta. ]-hirt vay, phhn lon nbirog sai l:\m vE rhi giric xly
ra Ia do: chLing ta khdng nhfrng niin mA dbng thoi cdn
phan doan mot cech v6 j, thttc niia, cho neri ta di vd
tinh lu minh di lac ducrng. Ciro n6n, dey chi Ia nhirng
sai lhrn vE phdn iloan chu kh6ng ptrli'la sai lhm rE
canr gtac
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CAch tlAy chrlng hai nghin n[m vb tru0c, nhi thcr c6

tlqi Lucrexo 11.1 di vidt:
( I6t cfia chung ta khOng hi8u ducrc tinh ch{t cria c{c

vtt. Cho non, khdng g&n li6n rnfit v6'i nh&ng sai l]m
vb phAn doan r.

I)u6i tIAy lI mQt thi dq vE nhirng Ao tu&lg mA ai
ai cirng bitit; hinh bdn trni (hinh vE 132) nhin thi lu&ng
chirng nhu hcp h<rn hinh bdn phiri, m{c dir c& hai hinh
ilEu gioi hln b&i hai hinh vuOni{ hoin tot\n nhu nhou.

Chirng ta sZr'di nhiu nhhm clrring li ri, khi r6c luc.rog

chibu-cao cira hinh b€n trii, ta dr'i cQng cAc khoAng cdch

Ii0ng biet rnot cdch vd ( thuc. tlo d6, chiFu cco {y
htnli nhu lirn hon chibrr ngang tltri b&ng n6 & trdn cirng

Hinh 132- Cii Dio rODg lrinh ,s8'-Trong hlnh
hcrn - hinh :bon phal ha)' vE Day, chtEu uio ldu
hinh b6n trril? n", 

;n;I,:;rr;? 
n"

hinb vB dy. Ngucrc lai, cfrng do phAn doAn mQt c{ch
khdng c6 J thuc nhrr YAy, tr6n hinh bOn phii, cbiEu

og".rg hioh nhir lon hon chiirr cao' Citng do cing
nluyEn nniin Xy, chibu.cao llcn hinh vE 133 tua hb

,,iro to" hon chi6u ngang cira ri6.

(l) Lucrexo (9g - 5l lnr6c cring nguyou) Dhit tho tri6t lj La

mi, tec giii lAp [hc, rb (Tinh chitt cira c.ic Yat) (De.Rerum

Naiur") irorrg'ito c6 n6'i tot su hlnh thiDh Yit llu, ngubD gdc

v4n vit, si.r tl€ll h6a cila sluh tit t:i xi hoi, r)im giic quaD"'
'fip-tfro nerl'co Anh hu&ug r[t lon (ldi loi ngu(il d(,i sau-ND'
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CAi nAo I6n hon ?

Tr0-n hinh 131, binh elip nio l&n hon: hinh dr6i hay
hjnh & trong vd phie trdn ? B1n r{l kh6 trAnh kbiii y nghi
cho ring hinh drr6i lon hon hinh tr€n, K1r thuc, hai
hinh d6 bing nhau, .r'A, chi vi ir ngotri hinh phla tr6o
cdn c6 m6t hinh elip niia bao quanh nen dd t4o lhAnh
&o thi cho ring hinh elip & phia tr6n nh6 trcrn Utnh &

742

Nhfrng lo tuqrg c6 lch tqi d6i
v0i nhfrag ngudi th<r mtry.

Neu tn trng dUng nhirng iio thi v11.a noi vrro nh&Dq
hinh loo mi mit tn ktrr)ng the nbin bao quit ngav tu.c
khHc ducrc thi ao tuqng mA chtng la thu ttuqc tiai lEn
voi dibu di n6i & muc tr'6n. Ai clng dEu bidt r&ng, ndu
mQt nguoi b6o lirn mi nrlc m6t bQ quhnAo k6 soc ngang
tht hinh nhu anh ta ch&ng nbfi.ng kh6ng ghy au.cr. c ai
chut nlo, md ngrrcrc lai cang b6o hon. Tr.Ai lai, n6u anb
ta rnlc rnQt bQ quhn 6o c6 sgc doc vA c6 ndp thi hinh
trhu anh ta al6 b6o hon rloi ch(rt.

(iiai thicb hiin tuo,ng niy nhu thd nioi, Ctr thb giii
thich nhu sau: khi nhin bQ .quhn ao nhu viy, chfng ta
khOng tn6 nbin bao qurlt n6 ngay tnc knic Ouqc, mit
cbing tx vd tibh di chry thco nh&ng soc k6 Cy; su cd
g{ng cira cAc co nrit trong lic {y buQt chung ia ph6ng
dai mQt cAch vd ! thAc kich thuoc cira var theo phuon{l
cfra c{c sgc k6; chirng ta dA quen li6n k6t khei nieni
vb cdc vdt th6 l(in khong chua hdt trong nh6n trudng
vdi su c6 g6ng cfra cAc ccr m[t. Nhun, khi chring ta
nh-in nhing hinh nh6 c6 roc lhi mit cira chtng ta c6
tbA dung nguyen khdng dQng tldy, cAc co mit 1,i v{y
ma khdnJ cim thdj, m6i met.



phta dudi mot chrlt. Thdrn n&a, c& htnh v€ Cy' gua
-coo 

-Et cira chrlng ta, thi khdng phli In mQt binh phfrng,

mA{tr m$t hlnh kh6i - c6 d4ng mQt cai ghu mtlc nu6'c (tl6i

.Uinft r34 - Hinh
ellp nio ldn hcrn

- hiDh dudl haY
trtnh & trong vE

Phia tr€n ?

voi chUng ta, nhirng tluong eliP v6

hinh trung rli bidn tht\nh nh['ng vdng

trdn Dhin theo pb6i cinh, vr\ hai dud'ng

thlng & hai b€n duoc xeur lA thdnh

giu), tfit cA nhftng crii tt6 dEu lam tlng
th€m io giec cira ch[rng ta.

Tldn hinh 11i5, khoiing cdch gi['n hai

tliSm a vi D hinh nbu lon hon kholng

cAch gi0a hai di6m rn vA n. Su c6 mirt

cfia iludng th&ng lhlr ba k6 tu cltng

mOt dinh di llm tlog th0m lo thi.

Strc mgnh crlal6c trr&ng trrqng'

Nhu tld n6i, tlai da sd nhirog lo tbi dFu pbrr lltuQc

vAo v{n dE la chun;{ ta ching phii cbi n'ftlrt rtra lt'ong

khi dy cdu phan tlodn mOt cAch Yd i thuc nua' t'ac
nhi sinh lj hoc
n6i:(Chungta
khdng nhin
bi'tng mr"rt, mi
bfuig 6c >. Ndu
nhu ban dI
lirol quc o Yoi
nhirng Ao thi,

m

ll

b

31 
tron.g do j: Hinh tJJ - Iiboing eacrr nao hcrptuong tuqrg ah hav mn

cta ngudi nhin
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DiEu ki l:.r ld, ba cAu tri
ldi d6 dEu ttung c& I N6u ban
nhln binh vE niy theo nhfing
phuong khac nbau thi chinb
ban cfrng sE thiiy nhtng db
v{t nhu thd. Noi chi li6t hon
tuc le, luc xem hinh vE, n6u
ban nhin th&ng vdo phhn ben
lrdi cira hinh rE thi bqn sE

Hinh 136 - f,an DhtD nhin thdv mgt crli chu thang.
tllry -gi & day ? -- mot N6u ban nhin truot theo hin-bcril ciu rhaDg. mot cii
Lrrrm, hny Inor dr"rl gliJ 'F tu-plrAi sang trdi thi l)au

eiip the.ir".6p ,h" & "il 
sC tb{y cdi khAm' Ndu bqn

piiong clm I nhin nghieng theo dudDg
. ch6o tu g6c du6i bdn phii

l6n g6c trdn b€n tr'{i thi ban sB thdy mQt dAi giSy gdp
thAnh ndp nhu & cdi phong chrn.

Nhung, ndu thcri gian nhin qua dAi thi sr'rc t,hri f cira
ban sE mdt m6i ; vtr ban sd liOn ti6p nhin thdy hic thi
cdi nAy, luc thi c{i kia, lfc thi cii thu ba, khdng tty
j nru6n cfra ban lirc fiy niia.

Flinh 137 cting c6 nhfi.ng d{c di6m nhu v6y.

14t

thrm gin ndt cdch cd g thtrc vAo lrong quft tlinh ir6nA,
thr ban si sin sdng dJng j, yoi .fiEu an n6i & tr6n. "

Cbung ta hIy nhin hinh 136.
Ndu ban tfu.a hinh \.6 nay cbo nhti.ng ncuo.i khdc

xern lbi bqn si drrcrc ii cau tr.i lui. Ngudi thr n6i rring.
dny ln mQt cAi chu thang; k6 lai cho tliy lA m6t cai
khim (niche) alio seu veo tlong tuong; ng(iri kha; nira
lai n6i, qua hinh vi, co th} nhin tbiiy mol dii sidv p6n
tbinb ndp rhLr ri cAi pbong cXm, tl6ng tboi iO" ""Oj

tborn rlng dii gidy dy rIIt ch6o trong nl6t hinh vudng
mAu trHng.



,Ao tunng & hlnh 138lai cAng
thri vi : vd tiDh chtng ta cho
khoing cAch CB ngiin hon .,1C.

I(5l thuc chung bXng nhau.
N6i th6m vb oic io tutrng,
Khdng phii li chtng ta cp

tha giii thich duo. c tfrt ci
nhilng sai lhm vi: thi giac.
Tbunng ch(rng ta ciing khong

. Einh 137 - Nhtng thb hiAu rd duo. c, do lorji suy
kh6t lip phuoDg.& iliy Iuin nio di tidn hanh mdt
siprdp ra.sao? 0 diu cach kbdng trr gi6c & trong
"o ,n"'_Lldl]il ,:::'f 6c chrlng la. nri chung ra ci
- d phia trctr DaY (, ," Ii,i, ,i"r, r--' " lo tuon;1 niy hay Ao tucrtrg' kia. Tr0n hinh 139, chtng ta

c6 th6 nhin 16 bai cung lbi ra ddi xung vtri nhau. Vb
di8m niy, ch&ng cdn ai nghi ng} gi n&4. Nhung chring
ta ldy thtto c k6
tlit lCn tren hai
c ung tu6ng
tuong d6, holc
dua sicb l€n
ngang thni mit
rbi nhin dgc
theo hai dudng
{y, thi ban sd

thdy hai ducrng
?{y th{t ra lA
hai tluong
th&ng. Giii
thtch Ioei fro
tuqng nav tnat ir\tt&'r'ri 'S:;' ' l' ;"i 'l ir i':' r".l-'.Fjr)irJr

kh6ng phii ln iltah /38 - Doan neo del hcrr

oon [16n. -.{B haY '4c?
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Chdng t0i oCu thdm vAi thi du vb nhfrng 6o tuqrg
Iogi nhu thd. Dunng rhlng tr6n htnh 14ir hinh nhlr oj--
cbia thinh nhtn-g tloan th&ng kh6ng blng nbau; ndu
tlo thi b4n c6 the tin ngay rfrng nhfrng ttoln th&Dg.d6

Hinh 131 - Hat dLroog rhflDg & gt&a ilt tI
phel saDg trit soDg soEg vOI uhau, thg mA

. Dhln tht ru&ug trhu hal cuDg lbl ra ddl x&Dg
vdl !hau. Nhuug lo tuqDg Dly sE mAit Ai

1. trgu ta dua hlEh vt l6n ngang tlm mit
rdt Dh,D d9c theo hal ttudng dy.

2. ho-5c trdu dir dlu but chl ICD bit cri,. ruot dl6m Dlo tr€D hlDh v6 16l t€p trung
trhlD yeo dtEm tld.

!i1S ot rr. Nhtng rtudng th&ng song song lren hinh
141 vn 1.12 hinh nhu kh6ng song song. Vdng-iron & tlen
hinh 143 nhin thi tu&ng nhu lA hinh bh;duc.

(liu chu j lA,
ndu nhin cAc
-binh 140, 141 ,

I!tnh 14c - s6u tloqtr rbroa trer dudnq 1'12 . drroi 6 n b
trrius oiy {Fu bins ntau prrlr rrrongl ,iUXT,..T,i;:

tba danh laa m[[ ban .ttroc niia. Rd """.::"*]#:f
ao tuong d6 c6 li6n quan d6n su di dQrrg r.ria nr6t:
tron-g lhoi gian l6e sdng ngin ngiri cria ti; li'ra diCo,
su di tlQng tl6 khdng kip x6y ra.
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Dudi ttAy c6ft m6t &o tucrng nita khd-ng k6m thu vi'
Ban hiy xem hin$ 14tr vi tbri cho bidt'tlutrng he nAo

ddi hon-nhiing duong 6'bOn tr-di hay nh&ng tluong
& ben phfli?

Nh ng tludng k6 6'phhn tr'{i nhin binh nhu dii hon'

m{c dhi t{t cA"cac tludng k6 dEu diri bxng nhau (1)'

Lo+i io tuqng niy goi la [o tuc'nii ( cei thu )'

Ainrr ,41 -NhEDg aludDg thing song song

hlrb nhrr kh6ng solg sorg'

Htnh 142- Mot btda tbil khec cria
io tugng & htDh 111

(1) d day Dhan tletr ciiDg tr6l th€m riDg, htDh vE ley de

th6 htctr Inot rllnh lj' hioh hoc rrt Iral tl6[g: dlQn tlch gl&l
haB troDg hal phh! ctra (c6l tlu) thl blng nhau.
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E

Dd c6 nhiEu rrgudi c6 gili thich nh&nq Ao tuons I,itbf ney, nhung nhfrng c{ch giii thich dI rdr kuo iriir
cho ngucri ta thira min, cbo n0n & div chrins t6i khdn,r
kE r.a.-Nhung c6 mQt loi giii thicb ,.0 .ar? Itk;;;;tb6 nghi ngd gi droc nirai dO ta, nguyeii'ofran cii
nbffng io tucrng nAy IA & su phan dofn- v6 f lhuc: o
srr , khon ngoan tinh qudi o y6 tArn cia trl oc, n6 dLi
ngin khdng cho ch(ng ta th{y ducrc lhrc td nht thd
nAo ( t).

Ddy lA c&i gt ?

I(hi nhin hinh 145, r,i tdt ban
dd dodn ngay ra tltoc binb aI6
lE cai gi. Ban c6 tbb n6i rfing:
( C6 gi dau, dA1' chfrng qua chi
ld mQt cAi luiri miu den mu
thdi >. Nhung n(iu bqn d5t
drng dring cutjn srich 6 tr€n
bAn, Iiri lai 3, ,l bu6c rbi nhin

Hinh 14i _E6v cd n6, thi bqn sE thiiy mQt con
ptrit li vdng irdn m5t nguoi. Ndu brn dj gbn IaikhoDg? thi tr.u6c nl6t ban laichi Ii r|ldt

cAi lu6i khdng hoD Lh6ng k6m.
C6 th6 ben cho r&ng, itdy ln mQt c m-6nh Lii, rii tint

do mQt nhA di0u khirc thi0n tni nAo 116 nghi ra ching?
Khdng, dAy ch&ng qua ctti lA mQr thi du ih6 so v6 m;t
loai io tucrng ma bgn thrd,ng glp kbinhin vio nhiing
tranh inb&ng biin k6rn hotrc-<Ot6tjp> (r). Cnc binfi

(lite.--f,a o c6 rt)t rtm thril.nhtEu Io luorrg khii rlri vi rrorg
cuoD ( Nlriilg sU d:'rh llta thi gl6c, eia td,. Tro g c.rdn sictr
Dey t01 de thu thap rr6E 60 miu lo tuqug khrtic nharr.

" 12]"Pnt€: am chri ptrip ( autoryp(., nror ptrucrEg phdp tu
1o-o 

,l!g cach chup ehung qua nrot llrillg luoi rbi li culis6(cucbe) cd Dhtog phitr r& drrqc iu du.Ol diD{ nlrDos dtEm
nli6 c6 klch rhu&e khric uhau, 16l lom khdc rrtrarr - l-U.
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vE trong sach yi trong
cac tap chi bao giir cfing
hinh nhu li6n th.{nh
m6t kh6i ; nhung ndu
b4n quan sat nd qua ninnt+l-ioruong IE ( c6l
mQt klrrh hlp thi truoc riu,. Nhtrng ;;;;;J";; b6,
mIt ban sd hi6n ra rnQt phar hiDh nnu ngin hori nhtios
mAng lnoi gi6Dg nbu vsch bing chtng 6r'b6n trri.
hinh 145. Hinh v€ lam cho ch(rng ta ch&ng nhin ra
vat gi niy ch&ng qua ld mQt phhn cria bAn kEm thdng
thu<rng tld duoc ph6ng dai ldn 10 lhn. DiBm khAc
nhau cbi ki o, ch6, khi nhirug rnit lu6i nh6, thi nhin

inh lti - .\-hin mang l.rdl nly ti! xa, ta cd tht d6 dang
Dh:iu rii hintr trdDg nghldng cia Inot cO gri alaDg nhln vE b6n

phal trdD d6 cd mot con mit va mot phlD cil m i.
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n6 tri nh&ng kho&ng crich ghn, nhu kho6ng cach
thdng thu&ng tu mirt d6n sich, khi ttoc sach, ta sE thdy
n6 bi6n th nh rn6t khdi. Con khi mtrng luoi lo l6n thi
nuiin duqc dn tuong nhu viy, ta phii dang & mQt chd
xa hcro. Ban ttoc sE hi6u ngay aluoc t{t c& nhirng tti6u
ch(rng tdi tld trinh bay, ndu ban nhd lai nhiing tli6u
cbunJ tdi dA giai thich vE g6c nbtn.

Birnh xe ky rli.
Eti c6 khi nAo Lr4n theo d6i qua cdc kbe hAng rAo

ho{c trdn min inh nhtng nan hoa blnh xe cria mQt
chi€ic xe bd chay nhanh haS.cira rnQt chidc 6td du lich
dang ph6ng nhanb hay chua ? rr-6u c6 dip quan s{t rbi
thi nh{t dinh ban dI thdy m6t hiQn tuo.ng k;} guAi: 6td
thi lao nhanh, cirn bAnh xe cfia n6 thi quay r,it ch{m
vi c6 khi lqi hoirn to[n ktrdng quay n&a. Ch8ng nhiing
th6, tham chi c6 l(hi nhirng b{nh xe tI6 lai quay lheo
cbiEu ngucrc lai I

Ao tur.rng d6 ky Ia ddn n6i lim cho nhirng ai tb{y
nd Lin dhu ti€n cfing rtEu kbong tin lA c6 thuc.

Nguydn nhin lir thd nn5,.. Nhin theo bAnh xe quay qua
m6t khe hing rao (ludt mit doc theo hing rio) cb{rng
ta th{y cAc nan hoa cira banh xe mdt c{ch kh6ng li€n
tuc, mi chi nhia thiiy.chung sau nhing khoing tbdi
giau blng nhau, boi vi, cu cdch mQt kholng thdi gian
nhf;t dinh, cac thrnh g5 & lang rao l4i che khudl chung.
Ciing gidng nhu nh&ng hinh tldn phim diQn Anh, inh
cfia b6nh xe hiQn ra truoc nrit ta khOng liOn tuc, nrA
phai cach nhitng kboing tho.i gian nbdt dinh (24 hinh
trong 1 gid5'). 0 dny, co thE x6y ra ba trtdng h?p;
chLing ta hly nghidn cuu lhu luot tnng truarDg hgp.

Truong hop thu nhdt lA, trong thoi gian giAn tlogn,
bdnh xe c6 thb quay ngt s6 ngugtn uJng-sd nguy€n
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giiia hinh l lti).

Truong ho.P thrl hai :

trong m6i khoing thoi
gian, banb:e khdng
nhirng quaY duo-c mQt

s6 nguydn vdng, ml cdn
quay lhdn.r duqc mQt
ph n uong r'fit nh6 niia.
Theo tldi su thas d6i
ctra circ hinh nhu tbd'
chung ta sE khOng thE ;
tloan ducrc ling, & diY
hdv cdn mQt sd nguYdn
vdpg gual nita, mir chi

'l'rutrng bcrP thu ba.
'I'r'ong khoing thbi gian

gifra hai btrc frrih, benh

iio tldc ti qug thc phJoag oiY
15'

nhin thdy b6nh xe quaY

r{t ch&m chap (m6i lhn
chi quay mQt Phhn ld-t

nh6 c ira nr{t vdng). Kdt
qul lI chirngtacim thdv i
r[ng, tuy .xe cbaY cgc \
nhanh, nhung b6nb xe

lai quay rdt ch{m' t/i;&' htih ohl suY tluo 2hidnq nty

Illrri 146 --Nguidn uh6a cta
tg chuybn d0ng kj' la crla hdEh

Yc trdn mlD eDh.
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rlo lir bao nhi6u. li 2 hofc 20 diu kh6ng guan tlong gI

ci, cni chn con s6 d6 nguyen Ie ilutvc' Luc dy' & tr€n

huc lnh moi, cac nan h;; cira bAnh xe 6 cirng mQt v!

i.l ot,r.io buc inh lruoc. Trong kholng tboi gian tidp

theo, l.r{nh xc lai quay mOt s6 nguyen vdng (vi d0 lon

cira cac khoing thoi gian ve vAn tdc cira 6td khdng thay

dbi) tto d6 vi lri cira nan hoa vin nhu truoc Do nhin

infi.a. nan hoa tu tt'udc trvi sau vln & ctng rnot vi tri'
,,eJ to tgt Iuin la bAnh xe hoin toin khong qury (cot



xe.-chu.a irip qlray h6t tno{ voDg, hf,y cdn c:ich nr6t
.fl_"^" ,!6 nin nrcri tlhy nrdl. 

""r,S f ,hi ar,'"U ;;i "#,3tio, giting nhu & c.r u" .,i, r,inni]ot. il; ;; ';i,liiihinh nhtr bdt cu.mQl nan bol nAo cling diru rtuat. /heo
1!i.eu 

ntygc lai. Ao trrong n"y "* rief?ul ;ol";i"";;kbi ndo bjnh xe thn1. tl6i ,a" id. Sury'.ii;,,;';;;i';o;r.
Cfing..chn ph&i th6m m6r .loi aiau ta ,r"S ;;;-;;;cr{ch giii rbich r ua qur ciia c[1119 ,^.' n;;;;ird ;;;tbu nhi[t. dA cho tton giAn. chung ra aln ;oi roi ieoi,

1". 
qyly ntdt s6. ngugAn adng, nh*ng oi tr6l oro io"

:.:e:tli]l'1:e dlu gidns nhru, cho nEn ,hi .ii"-;E ;;;;onnr.*" ,J:"{^-ot s6 nguyen ctlc khodng crch giira cdcnan boa li rlrj. Di0nr nd-v cfing rnicn hip;;,:;e ;;;truo ng hop kia.
Lai cirn co tbii xiy ra mQt sq vidc ky Ia n&a. Nt{utrdn viuh-baoh xc cL mQt vdt danh adul,rr,i ;;;;;;

":o, h:i dEu gi,Ing nhau, rhi co tric ia ;' ;l;',;lf;vAnh, binh xe chuytu ddng theo rnOt: .f,-i-e","..,,'.,ii
13n hoa ch:ry lbr:o chibu ngq.c fai. Nf,,."g-"e;" ilof,driu 1rt;a nan hoa lbi, nbilng uan hoa DAy c6 th6 cbLrvFndQns tteo.chia]..n8u9c Iai 

"o vrl .iii,';;;';,;;i;;cua vi)t rlaoh ddrr _ tl,{u hinh nhu nbiy t,. nno 
"f,oi,

nd1' sang nan hoa khric.

.. 
'f.,,ng tIiCn 6nb, khi nguoi ta chidu nhihrg cfrrih

lil.Ii*,.l,',r.^* ,rli lo.ai fio iu.,ng na5. ir 6nb h;fr;-i;;unh. cnirt t15 nhiin cria in tu,oog. N-hung ndn ,g"ii'i,
Il_6ii,l"g. o.,.un. inh-gifri trricr'iac d;il ;; ;;;;;i
:Itly nlo 116 thi l,ni .io trrong nay c6 thl6 ,f,., Ji; ,;;hi6rr liinr nghidm tr.ong, rh+m"chi iu tiilir, Le;; ,.,r;n,i:l]",'i hoAn roirn srr" hoat tldng cia mriy d6:
. tr(.) r Rn.lo gla co oc quan sit, lric nhin len mAn bacth{y.trrinh xe cir m6t 

";id" d rrd;;;;;;;;;r;;;'.if;
ll,:,l.nur*.l chuy-En dong, rhi sau khi"d?m .3 "", t 

"r,'.,icd thLt su)' ra dd tlang la binh xc guay du.oc ;;;-;i;;
l02



vdng trong mdi giiy tlbng h6. T6c dQ cira phim inh
qua tluoc 6ng kinh cira may chidu pLim ltruorrg thuoug
la 2l tiim tlong met giir1. Ndu sd nu hoa cun banb
xe d tO le l..l lhi sd v(rng cira n0 quay trong mol giav
ln 24: 12, tuc Ia 2. hoic qua-v tron mQt vdng trong 1i 2 gidy
Ddl' chi la s6 vdng nh6 nh?[t; n6 cdn c6 th6 l6n hon
mQt s6 nguy6n lhn (hai lhn, ba lin v.v...). Ndu nhu
ta unc luo-ng duqc duong kinh cira birnh xe thi ta con
co th& tinh ra dtroc ttic rIQ chuybn dQng cia d td. Thi
du, ndu duong kinh c&a bAnh xe la 80 cm thi vAn t6c cfra
6 t6 trong tlud'ng ho-p ntry sd xdp xi li 181'nI/h (hoIc
36kmlh, holc 54,lrarl/z v.v...).

Tro ng k! thu{t, lo;ri io tuo. ng vita
n6i dugc lo'i dung d6 tinh sd vdng
c&a nhfrng truc quay nhanh. Biy gio
ch0ng ta bny giAi lhich so qua nguydn
ly dtrng lam co's& cho phuong phhp
d6. Cuong tld cuc inh sing ngr.rn tlen
lbtp bing dong dign xoay chibu khdng
pnii Iaxiongii,u.laAi, ..i .a.u rTlo[ .r, :i;''o'o'Jn ni
giay anh sang lai tdu di, co diFrr, llong 

"i" ii,,,"ri,i,i"diEu ki6n th6ng thu'dng, chfng ta cfLad6ng.co
khdng nhin thdy mQt sLr llp loe nao
ch. Bay gicr chtng ta hiy tu&ng tucrng riing, chirng ta
dung loqi {nh sang d6 chidu vdo crli tlia quay v€ tr.€n
hinh 147. Ndu nhu cdi tlia d6 quay sao cho duoc 1/4
vdng trong th<ri gian 17100 giny rbi s€ xiy ra mqt hi6n
tuong bfit ngd: cbirng ta khdng nhin thiy cai dia trdn
miru xdLm dtu dln th6ng thuo ng mi lai nhin thdy cac
hinh quqt mhu den vd mhu trhng, hinh nhu cai rlia
khdng dQng day v{"r.

Nguydn nhin cira hi6n tuong nAy, t6i nghi rXng, ban
tlgc nhdt dinh hi6u rd sau khi nghi€n ciru vb [o tucrng
ctra nhiing banh xe 6 td. 'l'a cfrng co lh6 doen ngay
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ilugc, nguoi ta c6 th6 lo'i clrrng hien tuqng nav nhu th6
nao d6 tinh s6 vdng cria trsc quay.

<Ktnh hiba vi rhdi gian"trong ki thugt.

Trong < VAt lF vui > quy6n I (r{p I-ND) t6i dd m6 tl
mol loai " kioh lgR lhcri gian. drta vAo vi(c sir d(rng

16y quay phim, 0 ddy toi rlutin trinh bdy mflt phuong
phap khric, cr'ing c6 th6 tl4t dunc hiQu qu& tuong tul
dua vdo hiQn tugng dE md tA & muc irdn.

. ab.u-"n ta dd bidl rting. khi crii dia c6 nhtlg hinh guat
dol llang. (hinh I{7), qur1. 2i vdng trong nrgt giAy,
dugc chidu sang brlng nrot Il.:en de; dien l6p lde" lUu
ldn lroag rndt gidy rhi mNt chung ta cim rhdj.n6 binlr
nhu' b{t ddng. BAy gio ch(mg ta hi), 1p5og tirong ring
s6 lhn.6nh s6ng lAp tde ti 101 lin rron]g mdt"giriyi
Trong khoAng ttrdi gian ngln cdch gi!,a nai te"-anf,
sAng l4p lde liin tidp nbau. dia tr.dn kbdng thrJ g,rsy6ir.
l/4.vdng nhutruoc n[ia, tirc ta, hinh quaf tuong An[
nhiit diuh kh6ng kip quay ddn vi tri ban rlhu d""q.. "

Lrlc fiy, m5t ta sE lbdy n6 lui lai sau I phhn trim
vdng. trdn. Lirc:inh sAng 16p lde lhn thr? hai, m[t chuDg
ta lai rthin thf,y n6 r'6t l4i sau 1/100 vdng trdrr, vi cli
nhtr thd mii. Cbtirrg ta nhiu th{1' dia lrdn rlo hlnb nhu
quay uA phia sau. mdi giny quny durrc mQt vnng. Chu1.6n
dQng chAm di m?it 25 thn.

"Tn 
co lhB hinb dung duoc ngay IA pbAi lJm lh[ nio

dA (6 thE lh{y nrQt .," quuy 
"han, 

nlo v{y th.,o chi€u
bi_nh thuong chti kh0ng phai thco chiEu ngu,rc lai, NIu6n
thd tbi chn gidm s6 Iin dnh sang ldp loe, chr kbong
phii tdng nhu lrutrc. Chhn; ban nhu khi enh seng ldi
Ioe 99 ldn trong mQt giay, chLing ta sE c6m rh6y tlia
trdn hinh uhu quay vE phia tru6c, rn6i glay quay ducrc
mot vdng.
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& Oay tu c6 < kinh hi6n vi thoi gian > ch*m 125 lhn.
Nhung cfrng hoin loirn c6 th6 tao ra iluqc mQt chuyEu
dQng chfm hon lh6. Ch&ng hqn nhu, ndu sd lhn l{p lde
dat toi 999 lhn trong 10 giay (ttic ltr 99,9 trong mQt giey),
thi chung ta s€ cim th{y hinh nhu dia trdn quay Dr0t
vdng trong 10 giey; nghia li n6 chAm di 250 lhn.

Vdi bdt kj mQt chuy6n d$ng tuln hoiu nhanh niro ta
ctng tlEu c6 th6 sir drrng pbuong phlp n6i trdn dA IAm
cho n6 chim tdi mlic tlg mlt ta mong mu6n. Pbuong
phAp nAy c6 thb girip ta nghidn cuu rnQt cAch thuan lo-i
chuybn ttQng cira c{c mAy mdc cu-c nbanh, bXng c{ch
dtng < kinh hi6n vi tbcri gian I lirm cho n6 ch{m toi 100

lhn, 1000 lhn v.v... (t).

'1,'
-.-g--

.. I v' \- i!'.r-l

Hinh 148 - Eo Yan tdc bay cira vl€n dgn

Cudi cung, chring tdi xin gi<ri tbiQu th0m phuong ph6p

tlo vdn tdc f,ay cria vidn tl4n, dua viro khi ning xhcdinh

"iioira" 
s6v,:ngquay ciratlia. Liiy Lia cung cit thinh

m6t ilia trdn, trdn m{t dia v0 nhirng binh quat ileD'

tlb-ns thoi c6'mdp gdp xudng; dia tion nhu v{y si c6

,f+oi -Ot cai lOp trinh tru tldn nr& (hinh 118)' Ngutri

ffin*do li rua x6t ehlDh li co s& cria nh&og duDg cq 6p

a"ii ,tioe,ttqo Lanh - tfe la trhtrng miI hogt- nghlo'm thu&Eg

arroc dtns tl& do tin s6 cia nhilIrg qui lrlhh bleE ool DtraDn'

N;;.;;-;tt hoal Dghiim nguol ta tle 
'lo 

d&sc rit ehinh

"ai.a" 
1a, "il 

(tni au trQ chiDh xic vb tlo ludng crla c{c miy
;;;-;Ata- <li6n t& de tdr 0,001% (BaD BleD tap)'
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blin sung bin vi6n tlan doc theo du<rng kinh cira crii
hQp d6, lim thring hai 16 6 thanh h6p. Ndn nhrr c6i
hQp kliOng cbuy0n dQng thi hri l5 nay nr'rm 6 hri alii u
cfia rnSt ducrng klnh. Nhrrng vi cei hQp nAy quay, cho
nen, trong kholng thoi gian vien den bav rA m6p bCn
ney sang m6p b6n kia, crii hQp vdn cdn kip qua5r rli
mQt chrit, do ito, noi viCn d4n ra kh6i hQp kh6ng phii
lA di6m b mi la tlitm c. Ri6t ducrc sd vOng-qua! 

-cira

cdi h(rp vA dtrdng kinh c&a no, ta co th6 trnh drroc v6n
t6c chuy6n dOng cira vido atan dua theo dQ l6n cira cung
6c. EA-v li mQt bAi tohn hinh hqc kh6ng phtl<: tap l5m,
pbam phfrng ban iloc di c6 nghi6n c*u toin hoc ch0t
it dEu co th6 tinh ra thtoc r{t tl6 ilAng.

Dia Nhtpc6p.

'frong cric mdy v6 tuydn truybn hinh dhu ti€n, ngutri
ta c0 sir drrng cai ggi I r'r < dia Nhipc6p ,i, mdt ung tlLlng
kj thuit d{c bidt cta.Ao tugng. 't'r.dn hinh t tg, ban nhin
thdyrnirt vAnh tldn rlic: & ghn mcp c6 khoun 12 t6 nh6,
ducrng kinh dbu ld 2 rnlr. Cac 16 nh6 nay sfp x6p rl6u
dln theo mdt drro.ng xoay 5c, 16 sau ghn ttlm yonlj tron

Qri s62w
<___

I
I

I
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thi 16 nh6 dy cho phdp ta
nhin thdy due'c ch mQt
vtrng 6'ghn mdp tr€n ctng
cfia bitc tranh. L6 nh6
thr! hai th{p ho'n td nh6
thrr nhiit, khi n6 vft qua
cri,a s6 thi sE l?tm cho
chung ta nhin thdy ving
tha hai cfia hinh v6, tidp
li6n ngay voi vr\ng thu'
nh{t (H. 151). L6 nh6 thu
ba lim cho chung ta th?iy
vung thri ba cia buc
lranh Y.v..,

t--- 
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Einh 151

157

hon so vdi 16 truoc. C{i dia nhu th6 htnh nhu ch&ng
c6 gi dIc biQt ci. Nbung ban hiy l5p n6 vio rnot tluc,
rbi d1t & truoc n6 mOt cira sb nh6, dXng sau d{t mOt
btc tranh c6 cr\ng hich thuocvcvi cfra sb con (hinh 150).
Ndu bny gio ta cho dia quay thiit nhanh thi sE xiy ra
mdt hiQn tuqng b5t ngo: Lric ttia quay brlc lranh bi cii
diaLh6ng chuy6n dQngche l?ip sd hi€n ra rd rQt & truoc
cira sb eon, l*du cho iiia quay ch{m l4i thi buc trenh kia
sC hi€n ra r?it td mo ; vA cudi cirng, khi dia ngtng lai
thi c& brlc tlanh kia hoirn toin kh6ng nhin tb{y niia.
Luc dv, b?n chi c6 th6 nhin th{y tr'6n buc tranh nhing
c[i gi n.r]r nhirng l5 con hai milimet cho phdp bqn
nhin thdy duoc.

Bny gicr chung ta hdy nghidn cuu xem tai sao tlia tldn
?iy lai gay ra hi€u ung kj la nhu vdy? Chirng ta lam
cho dia quay chhm chAm, ddng thoi theo ddi qua c&a
sb nb6 tinh hinh hlc ttng 16 nh6 lhn luot di qua cita
sb con. L5 nh6 6' ra tim nh{t lhi di ghn m6p lr6n cira
crla s6 con. Ndu chuy6n ddng nr)y x6y ra cuc nhanh



Khi dla quay dfi nhanh thi chring ta c6 th6 nhln tbdy
rd todn b0 bric tranh, tua nbu, tldi diQn vdi cta sb chung
ta khoet mQt 16 h6ng tuong rlng 6. tr€n rtia.

C6 th6 tu larn ldy dia Nbipc6p rdt a6 dang ; mudn cho
n6 quay thdt nhanh thi c6 th6 bu6e m6t scri dAy tht.ng
vao truc cfra n6 rdi k6o; di nhidn, dirng d6ng ccr diQn
loqi nh6 thi vAD t6t hon.

Tgi soo th6 l4i tr6ug nghi6ng ?

Nguoi lA nrdt tlong sd rdt it sinb vdt c6 tba nhin
mot vdt nAo dO dbng thdi bhng ci hai m6t ; nhdn trudng
c a rndt phii ghn nhu chgp voi nbin tr.ucrng cfia
mirt trai.

Nhuog phhu tldng c6c dQng vit l4i nhl.n bXng tung rnit
ri6ng IE. Nhftng v{t chUng nhin t}.rdy, vE tinh chdt nbi
cira hinh mi n6i thi khdng kh6c qt kdt qu& do ch0ng
ta nhtn thtiy, nhung c6 tliEu lA, nhdu trrcrng cria chring
rong hoD nhdn trucrng cfra chring ta r{t nhidu. Hinh

.;,-.: ---

I

Hlnh 152
Nhen tru&ug crla hal con

mxt trgudl

Hinh 153 - NheE trudrg
cta hai coa mit th6,
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152 vE nhln trudng cira con nguoi : m6i nrQt m6t nhin -
theo phucrng dtng chAn troi - trong gi6i tr4n cia mdt
gdc 1200, vi ca hai g6c bhu nhu chfp vio nbau (tlay
Itr ndi tludng b.crp mEt khong cfr ttgng).

Ta hdy so sAnh hinh niy vo'i hinh 153 vB nhdn tru&ng
cira th6; vdi d6i m[t phAn b6 r.Qng cira miuh, th6 kh6ng
nhfrng nhin thdy nhGng vdt 6, phia tr.u6c mi cdn nhin
th{y ci nhfrng vat 6' ddng sau. Hai nhdn trudng cria
mit th6 kh6p lqi lim mQr & c& dlng tru&c vA d&ng
sau. tsAy gicr thi ban c6 th6 hi6u r.6 t4i sao chung la
rdt khd c6 tha r6n rCn di ddn bdn minh th6 mi kh6ng
Iim cho n6 scr chay v[t tli. Qua hinh v€, chdng ta c6
th8 thdy rd ln, th6 hoin toin khOng nhin thdy nhfrng
v{t & ngay tru6c mii cira n6. Luc mutin nhin nh&ng
vAt that ghn, th6 ph&i nghiCng dhu di.

Hhu nhu kh6ng c6 ngoai lC, phAm nhfr.ng dQng vat
loAi c6 m6ng vi loii nhai l4i dEu c6 ning luc nhin
16 r tdt c& moi phia r nhu th6. Uinh 154 vE c6eh bd
tri nhdn trudng cria con ngua & phfa sau, hai nhdn
trucrng khdng kh6p lai ltrm m6t duqc, nhung ngua chi
chn hoi nghiCng dhu mgt chut lA c6 th0 nhin tluqc
nhiing vrit & d&ng sau. Nh&Dg hinh &nh mi n6 rhin
thdy & ddy di nhi6n lA khOng r'6 rAng 15m, nhung nhtng
tlQng tAc cr;c nh6 xudt hien 6 ncyi rdt xa b6n phuoog
xung quanh n6 dbu khdng thoAt kh6i tlucrc thm m5t
cfia n6. MQt sd tlQng v{t dn tbit va hoat ddng r?it mau
le lhi tuy kbOng tr6 nlng luc nhin.rd tdt ci mgi phfa
DhE thd, nhrrng chring c6 niog luc t{p trung nhtn vdt
< blng c[ bai mit r do rl6 ch(ng rrdc luqng duo'c kho&ng
cech r{t chinh xac tlong luc ub&y.
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Tsi sao trong b6ng tdi, tdt cl-c&o cht mdo dlu
mdu x6m ?

\hi vit lf hoc n6i ring:
< trong b6ng t6i telt cl cric chri
ntlo dilu den >, b&i vi, khi kh6ng
c(r 6nh sang, tiit ca mei vit dbu
hoAn toirn khdng tho nhin thdv
ilunc. Nhnng, tl'ong ca dao tuc
ngii, l[rc n6i ddn b6ng t6i thi Ein6 _154 - Nhin
khong phii l:\ tr6 su den t6i trudng crla hal
hoin toAn, md lA tr6 anh s{ng mit lgr.ra

rfit y6u 6t. Cbo ndn, cAu n6i: < trong b6ng t6i tdt cA cA,c

chir mCo t16u miu xem ) thAt li hoAn todn cblnh xAc. O
div chring t6i khOng n6i tcri nghia b6ng ci;r cau n6i
dy, mi ndi tdi nghia den cfra n6 ltr: khi thidu Anh
sAng, m6t chtng ta kh6ng th6 phAn biQt tlucrc mAu s[c,
do d6, m6i bb mlt nbin hinh nhu dbu mau xem ci.

DiEu d6 c6 dftng hay khOng? C6 thuc & nhiing noi
tranh t6i tranh s{ng cd d6 vA Li xanh qui tbAt dbu
xArn nhu nhau khdng? C6 th6 chung minh d6 dlng
r$ng, cdu n6i d6 thit lA chinh xAc. M6i ngucri khi nbin
miu sirc cira vAt thb vio ltc hoAng hdn, di rrhi6n dEu
eAm lh{y ring, l(rc fi},, s+ khac bidt vb miru sXc khdng
cdn n['a, h6t tbhy moi vtt dbu it nhibu dudng nhu c6
mAu xanh xAm: dir li chiin miru d6 hay gidy l;6i mAu
xarrh hoa mdu tim, lA miu lqc, ciing tlbu nhtr thd cl.

1'rorrg tAc phhm < Pbong tbu u cria minh, S€khdp c6
viiit: < Qua nhitng canh rem cira sb tld buOng xu6ng,
6nh trlldt troi khdng rgri tdi duo-c, hoing hOr dd t6i,
hdt thhy nhii'ng bdng h6ng tlong b6 hoa lon hlnb
nhrr bidn thinh d6ng ntiu u.
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Nhfrng thi nghigm vat lj chinh xac boen loan chunt
tbuc diFu quan sat do cria Sikhdp. Ndu rgi nnh s6n[
tr.,rng th{t ydLr vio mQt mht co son mAu (holc roi {ni
sAng mAu thirt ydu vAo m6t mit meu trEng), rbi sau
tiog dhn de chi6u s6ng, thi nril {n ltc tlhu chi th{t cO
met n)au x6nr. cdn kb-6ng cim thiiy mgt mlu gi k'hec
nta. Cbi khi nio dQ cbidu sdng tl uoc ting trri m6t m ri.c
d0 nh{t dinh thi m5t ta mryi biit diu nhin r.a ilrroc li
bb mit drl cO maru. trhic d6 chidu sring d6 goi Iti < gioi
han du0i cira su clm giAc mdu sic ).

Cho ndn, nghia den c&a cAu trrc ngii noi lrin (trong
ngdn ngt cria nhiEu dAn tt)c dEu cri cdu tui ngii
;iy t l; ta hoan toin chinh x:ic. lr'rc do chidu sunq thdp
hon gioi han du6i cia su cinr gi6c miu sic thi hdt
thAy moi v{t dEu binh nhu co nriiu xiim,

-Ngutri ta lqi cdn phAt hidn r.a rxng c6 gitri h1n tr6n
cfra su c&m gi{c mAu s[c. I(hi dQ chidu sAng qui'rnanh,
m6t ta cfing khOng phAn biit du'oc miu s[c: nAt tniy
rnoi vflt co mdu dilu duong nhu lrdng nhu nh:ru.

C6 tia Iqnh kh6ng ?

C6 nrQt j' ki6n luu-hAnb riit rQng, cho ring, ngoii
tia n6ng ra con c6 ca tia lanh nffa. Y kidn nny-b[t
ngubn tir su thuc sau dey: mQt crrc nudc dA phin tAn
cAi lanh ra l'6n phuong xung quanh n6 hoin toin
gi6ng nbrr mdt c6i h6a IO tao t.a nhidt 6 xung quanh no
vdy. LE nao chuDg ta lai khdng lht noi droc ring nu6c
dA ph6t ra tia l4nh'gidng nhu n6i h6a IO pbAt ra tia
n6ng hay sao ?

Nhung suy luin lhu tb6 lA sai lhm. Ch&ng c6 tia ltnh
ndo cA. Cac yat th6 & bdn cqnh cqc nudc de lr& nen

(t) Cau tgc ogti tucng duqng cta ts lA ( t6l hia t5t dCo, nbi
ngdl cdEg Ehu Dhe tranh) xdt vD nghia bdng cfing ohu nghla
ilen tlbu pht hqp v&t , cia tloan vln nay (chrl thlch c&a Nhl
xuit bln Glio duc).
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lanh khdng phai lA do tac d(rng cta < tia lanh r, mi li
do nhidt .lucrng mA bin thdn n6 thu drcrc tu ntrdc dA.
Cri vit th6 n6ng tAn nunc tlrl lanh tlbu t6a nhi€t b&ng
phucrng pbip bu'c xa; nhtng vqt n6ng hon nu6c dh.
t6a miit nhibu nhi{t h<rn li thu duqc. Nhidl thu duoc
nh6 hon nhiet mdt di, lhd II v{t tr& n€n lanh.

C6 rndt thi nghidm rit hiiu qui cirng ct) tbt lAnr cho
nguui ta niy ra j Dghi vb tir lr1nb. 0 hai buc tudng tttii
dir)n cira mdl gian phdng dai, nguoi la l[p bai guong l6m
l6n. Ndu & ghu mQt t?im guong, tai no1 goi li < ti6u
ili6m r cfia n6, ta dIt mdt nguiin nhiQt cuc nrqnh, lhi
nhfrng lia do.ngu6n nhitrt phrit ra, sau khi bi t,trm gucrng
I6m n;\y phln xa, sE roi toi t{m guong lhu' hai, tai bi
phin xa yi tap trung & < tieu <1i6m r cta guo.ng lhrl hai.
Lric liy, ndu db mQt td giiil'den 6 ch6 nny thi to giiiy
sE chriy. Thi ngii€m nriy cbirng minh m6t cach rd IAng
rirng qul lhuc c6 tia nhiilt. Nhung ndu'ta khdug clung
ngubn nhitlt, nrd. ditt & tiiu diEm cira gutr'n,; liim tlli.
nhdt m0t cuc nutyc da thi mdt nhiQt bi6u diit & tidu di6m
cia guoog l6m thu'hai sE cho hay rlng & di.'r{t lanh.
Nhung, nhu itrd cO ptrii lir rpc nudc d:i c6 r.h6 ph6ng
ra nh&ng lia l4nh, mir sau kbi bi gucrng ph&n xa, nhfrng
tia Ilnh nary tilp trung & bhu thfry ngin c&a ;rhi€t tri8u
hay khdn g ?

Khdng, hiQn tuong nAy kh6ng chn nhii'n.; lia larrh
bi m{t d6 siin.g c6 tho giAi thicb duryc. Biu rhriy ngin
cria nhiQt biEu bXng c{ch br?c xa, truybn nUi6u nhiet
cho nu6c dA hon lA thu ducrc tA ludc dA; do d6 thriy
rr!{an & trong bhu lirnh di. Cho ndn, &dAy, ta kbOng c6
lJ do dE thua nhan riog c6 tia llnh t6o tri. Trong giOi
lq nhi6n kh6ng c6 nrQt loai tia hnh nio ci: t{t oA cAc
ria dbu truyEn ning luo.'ng cho nhing vdt hdp thu chung.
Ngu4rc lai, nbftn3 vft ph6ng ra cric tia thi tu o6 lanh <Ii.
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I



CIIUONG X

Aru, cuuriru oQnc s6nc

Am vi s6ng v6 tuyCu difn.

rim thanh truybn di chdm hnn rinh sring mQt triQu
lhn; vA vi vf,n t6c cria s6ng vd tuy6n di6n bfing v{n tdc
truyEn cria s6ng {nh sf,ng, cho ndn Am thanh truyEn
ch{m hon cac tin hi6u vd tuy6n diQa mdt triCu lhn.
Cflug vi du1.dn c6 d6 mA n&y ra nrQt t!flu gu& Iy tt'u,
mi thgc ch{t cria n6 c6 th8 minh hoa bir,ng hiQn tuong
dudi dny.

Ai nghe tbdy tru6'c tidng hda Am dhu ti6n cfra nh4c
si choi dAn duong chm: cec thinh gi& tr'6ng phdng hda
nhac ngbi cbi cdch tlin duong chm l0 m6t, hay cec thinh
gi& ngdi ngbc rim nhac bing ra-di-0 ir cAch gian phong
iI6 100 c$y sd?

K6 cing kj 14, tuy so voi nh&ng thinh gi& ngbi trong
phdng hda nbac, cic thinh gii nghc Am nhlc bing
ra-di-O ir xa hon tl6n 10 000 lin, {y th6 mA thinh gii
nghe bing ra-di-6 lqri Ii ngucri nghc thf,y trdng hda
dm tru6c b&i vi r6ng vO tuy6n ttidn vuqt qua khoing
cich 100 cAy sd mdt:

100 I ."

3ooooo 
: 

5ro5'8'ta)' 
;

Cdn Am thanh di hdt khoAog c{ch l0 mdt mi[t :

10 1 .^_:_otaY3{0 34" '
Do d6 ta th{y rXng, th}i gian chn thidt dB truyEn Am

bing v6 tuydn diQn nh6 hon thni gian d6 truybn Am
qua kh6ng kbt ghn mOt trhm lhn.
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Am thanh vi vi6n dan.

Khi vi6n dan cria Giul n Yecno bav toi r\IIt trdng. co

mQt chuyCn Itrm cho nhiing hinb khAch ng6i trong vien
d1n clm thdy kb6 hi6u, d6 ld: ho khdng nghe thdy
lidng n6 khi khAu d:.ri bac d6 bin hq ra kh6i mi0ng
sirng. EiEu do cirng Itr lE tu nhi€n th6i. NIIc dit cho

tidn-g sung nb dd c6 lon ddn tliu.di nfia thi van tdc

truy6n c&a n6 (c[ng gi6ng nhrr vin t6c ruyEn cfia hdt

tbay mgi am thanh trong kh6ng khi) vdn cbi In 340mis
cdn vi€n tlln tlai bec thi di vdi vdn t6c i1000 nt,Is'

Vi vi0n t14n d& bAc di vrrl di trudc Am lhanb, cho

ndn tidng nb lLtc bin sung kh6ng th6 nr\o l6i tai cltc

hnnh khech iluqc. EiEu al6 that 1I d6 hiilu (r).

Bny gid chirng ta khOng bdn toi vi6n da! dai bdc

ttr6 ng tuong kia n&a, vt bnn tdi dan tl4i bAc vA d4n stlng

thuc su : tlln tli nhanh hon am thanh hay ngur.rc lqi,
Am thanh iti nhanh hon dan vA b6o trutrc cho ngudi
bi birn hiy mau mau tr'6n tranh ?

VAn tdc mi cdc sung truong hiQn dai tao ra cho vi6n
il4n khi bfn xdp xi ba lhn YAn t6c cia Am thanh tro!'tl

- khOng kti - ngUia lA 900m trong mQt gidy (r-dn tdc cia
6m thanh & 0" ld 332 rnis). Di nhiOn ring, dm thanh
tluybn di mQt cAch tl6u d{n, cdn van tdc cira vi6n tl4n
thi cdng ngey ceng ch{m. Nhung Ir0n phhn l6n dudng
tli, vidn d4n bao gid cfrng di nhanh hon ilm thanh. Qua
d6, ta c6 th6 trEc tidp rut ra nrot kdt lu{n, trong lrirc

bEn nhau, nCu b4n dfl ughe thfly tidng sfng hoitc oghe

thdy tidng ritcfia vi€n tlan tbi bqn khdng cdn lo l{n€
nfta: urdn itqn ird atd ili ngang qua bgn. Ean vuqt di
trudc ti6ng sr'rng n8, oho nOn, ndu dan b[n trirng ngudi

(l) n6t Dhtbu m6y bay hten tlql co vin t6c ldr l'crn vin tdc

cha 6m thatrh r6t Dhl6u (BaD br6tr lap)

161

I



thi nguoi d6 di ch6t tlu6c khi ti6ng stng nb truybn
t6i tai minh.

I reng no gla.

Cu6c thi dua vb vfln tdc giira v{t bay vt-r'i Am thanh

do n6 phAt la d6i khi lim cho nguoi ta vd tinh 
'li 

ddn

nhirng kdt luin sai .liim' hofrn toin khdng phil hop

voi nhitng hiQn tunng thqc td.

II0t vin thach (hoic d4n {I4i bAc) bay cao ir tren dhu

chung ta chioh ltr mot thi drt r?it thti vi' Crrc vin thech

tt khoing kh6ng vi tru di vrio l6p kbi quy8n cira Trtii
dait c6 mot vrin tdc ldt l6n. 'luy suc cin cin kh -ng 

khl

di lim giim bot r{n t6c cftn no, tthtrng no \irn lon

hon van tdc cfia im hdng chuc lhn.
VAn thach raclr kbdng khi, thuong thuong phat. ra

ti6ng d$ng tqa nhu ti6ng si(m. Hi1' tu6'ng tucrng tiing
chung ta & ai6m C 1U.t;5) vit tr'6n dlu ch(ng ta c6 mQt

vin ihacl bay theo ttuong ,tll. \Iiii tdi khi bin thdn

v6n thach bay tldn di6m B, Am ttranh mir vin thach

pta, ." a di6m A mdi ttdn tai ta (ddn ili6m C); vi vdn

ihach bav nhanh hon Am lhanh r'[t nhiEu cho ndn n6

c6 thE ki; bay tdi mQt ditnr D niro d6 va lirm cho im
thanh phat ra tt di&m nAy tldn, tfti chilng ta som hon
im thanh mi n6 phAt ra. lu di0m A. Do d6; chung ta

nqhe th5v am ibanh tu ditnr D truuc, r'ili sau mtri

o[he tt,tiy dm lhanh tu dibrn A tdi. Vn c ng vi am thanh

nf,At la tu tli6m B di i16n chtng la chAm hon ro voi
im thanh phAt la tu tliFm D. cho ndn & m$t ncri nio
tt6 tr0n tlhu chting ta ph6i cd mQt tli6m K, mir 6 d6, nm

thanh do vdn thach ph6t r:a phii Qdn tai chung ta s6m

nhdt. Nhfrng nguoi ycu toAn hgc c6 lhb tinh ra dugc
vi tri cfia tliEm nny ndu bidt ducrc t! sd gifta t6c dQ

cia 6m thanh vA clia Am.
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Hinh 155 -Tl{og ub gt! cta van- lhgch

NCu nhu vgn t6c cta 6m gi&m di...

Ndu nbu am thanh truybn trong khirng khl khOng
phli voi van tdc 340nr trong mOt giey, md chim hon

I

166

Thd lA chung ta di ddn kdl quA: diEu nrir chtng ta
nghe lh{y vA diEu me chrlng la nftin thdy hoan toin
kh6ng gi6ng nhau. Qua con ,Irdt cria chung ta, r.dn thach
xudt hien tru(rc tien & dibm .4, rdi tt di6m cl6 bav theo
tluong ,48. Nhung qua tai chtng ta lhi v6n thactr tai
xuet hiCn tru6'c tien 6,nrot di6m K nio do tr6n dhu
chring la, rbi sau chring ta nghe th{y d6ng ltroi hai dm
tbanh ydu dhn di tbeo hai phuong trei nguqc nbau -ttr K d6n A \'n tu ( tldn B. N6i khlc di, cbUng ta hinb
nhu ngbe thdy vnn tb4cb do ild nb vd r.a larn hai pbhn
di theo hai phuong tr{i nguoc nhau. Nhung lren tbuc
td khOng xAy la sq nb v6 d6. Cac ban xem, thinh gi6c
cira chtng ta di bi dAnb lria nhu thd d6 ! Cho n6n, co
r{t nhiEu nguni n6i riing, chinh mlr ho dar th{y vln
thqch n6, cO lE cfrng lA do toai sai lhm vE lhinh giAi ndy.
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thd nhiEu lhi nliitng sai lhm rE thiDh gidc nhtit dinh
s€ xAy ra thubng xuycn.

Tht du, ban hdy tu6ng trrong ring, an) lhanh di trong

nrQt giey kh0ng phli 3{014, mir li 340 nnI, luc li chlm
lon Oi LO. I3riy gio ban ngbi trdn ghd nghe rn$t nguli
qucn kA chuy0n, mi ngttdi ni,v lqi c6 th6i quen di tli
lqi lai trong lfc n6i chuyeu. Tlong dibu ki€n 

-thOng
riLrono. viec anh tr di tli Iai lai tlo khdnS hE clLn lr'& chft
na,o viic Lqn nghe anh t I kt chu,rin ci Nhrrng khi v{r
t6c cria 6m giim di thi bqn sE kbOng Dghe rd ngudi

d6 ndi gi h6"t : nhiing Arn thanh phat ra truirc sG ddn

tai ban d6ng thli voi nhEng Am thanh phAt la sau vir

frda Ihn vti nhau, qu& lA b4n nghe th{)' mdt thir am

thanh h6n tap, kh6ng c6 y nghia gi hdt'

Nooiri ra. viro nhirng hic ma nguoi khach ti0n ddn

o;n'tan, thi tidng anh ta noi sd di toi tai l-ran theo

Li.f, ir. ngr.oc loi: dhu ti€n ltr uhirng ti6ng anh ta vtia

,,ii .u, 
"oo 

ao lir nhiing tidng phnt ra lirc truac' rbi m&i

aer "t 
n'"g tidng phet ra luc trudc niia v'v ' ' b&i vi

nquoi tlaog n6i tld tti nhanh hcrn dnt thanh do nnh la

"ia, 
t.', vat luc na,o anh ta cdng & dlng lrunc nh&ng

i. tn"nh d6 mn ti6p ttrc phAt ra nhiing irm thrnh moi'

i.onn .O tiit cA nhtng cau n6i phut ra tlong nhirng

Jif, iten nbu tbd, b4n chi c6 thA hitu dunc nr$t cAu'

;;;.I;; xua cnh chirng hoc " iltip ' trong cudn a Chirng

v;in Jcua PCmialdpski di lim cho cht Carasi trfluot

phli kinh ng4c :

q T6i di voi mOt thanh guom vir phAn tloan > (r)

rrt ,* ,u mot cau 116l xuoi nguqc uhu trhau troug Dguy€n

rln, klitnt hlen duEc y cia tec gia' cech Ddi & day tuong

tU nhu th8 thcr (Thfi vi ngim r c&a chrlng ta - ND'
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CnQc n6i chuySn chQu rrh{t.

I

Nhung, n6u ban nghT rXng, v{n t6c thuc r:fra im thanh
trong khdng khi-m6t phhh ba cdy sii troug mQt
giay-bao gid ciing'd& nhanh, thi,'sau khi doc doqn
ney, ban sE thay al6i y kidn.

Ban hiy tu&ng tuqng rin3, gi a Matxcova vtr I_Cni ogrrit
khOng c6 diry diQn thoai, rirA phai tdp m6r 6ng noi rhitng
thucrng giiing nhu nhirng 6ng n6i lruryc kia vin dirng
dE liin_ Iqc giiia c6c phoog trong m$t cria hifu ho{c
dtrng d0 n6i chuyQn gi&a cac phdng nrd-v trdn mQt con
t$ru. I(hi n6i chuy(n, b1n dring & dhu LOningrat cfra
con dudng ddi {i50 cny sd tl6, cdn ngudi quen cria h4nqx,u{ring 6 dhu Matxcovc. Ban rlb ra cAu h6i vri d,ri tri lot.
Ntung dr.ri nim phut, muui phrlt, mtrui latnt pti,, ri,
khong_thdv tra ldi. Il,.rn biit dhu s6t ruirt, brLn c6 rha
nSlj rinS ngudi n6i chuyQn r6i b4n c6 ll dri g{p chulrcn
gl khOng n:ay cbing. Nhung ban lc nhrr rhd.la rhiia:
cAu h6i cira b4n chaa ttti ]Iutrcctoa,luc {y nri vAn cdn
& doc tluong. Lai dcri thdm rnrroi l5m pbti nira, nguoi
ban 6 \lat-xcnva hic dy m6i c6 th6 nghe thd5.can"n6i
cria ban vA uroi tri loi ban. Nhung cnu rrj lji cria anh
ta tu tr{atxcova ddn L€ningrat it nldt cfing ph,ii tli m{t
nira ti6ng. Do d6, sau khi h6i, lan ptai doi nlQt,
lidng n&a rnoi nhAn tluoc cdu lrA. ld.i.

Bdy gio chtng ta rh& lai bing tiuh: tti L(ningr.At
il6n trIatxcova tn 650knr; Am tbanh di mQt giey dioc
1f-;nhu thd c6 nghia ti, khoing c{r.h gifra hai

thAnh ph6 d6 em thanh phai di m{t 195t) giriy, ho[c
h<rn 32 phtt. Trong tlibu kign tI6, cudc n6i cluygn sudt
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ngdy tu sAng tldn chiEu, bqn chi c6 thE trao d6i chirng

' murli ciu ln cung (t).

Phucrog phip nhaah uhdt.

Tuy the, nhunq dd c6 thoi kj,, phucrng phAp trtryEn
tin ndi trCrl duqc xem li phuong phAp nhanh nh{t.
Crich tlay mot trim ndm, chftng co oi mo tu&ng toi
diQn beq vi di6n thoai, cho uOn vidc tluybn tin di xa
ngoei Bi() cAy s6 chi lrong vdng c6 nriy gid' dbng hb
rluqc xem lir mQt su truyEn tin nhanh li lu&ng.

Tucrng truyEn r[ng, khi lam 16 phong vrcrng cho

Nga hoirug Faven tl6 nhit, tin tuc v6 lLlc birt tlhu bu6i
lE & Malxcova ducrc truybn al6n Ldningrat (Iic d1'l:i
l)dtecbua) theo phuong phnp dudi dAy. Su6fcon duong
gi&a hai al6 thanh d6, cir cich 2tXln lai cit mQt vidn
linh gac. Yidn lintr gAc thu nhdt & ngodi hQi truong,
sau khi nghe thiiy hbi ctrudng thu' nhdt trong bubi 16

thi b&n nldt ph{t srlng chi thiin. Vi0n linh thir hai vira
ngbe th6y ti6ng sung liEn bin ludn rn6t phAt nia. Ti6p d6
lA ngrrtri linh thu ba bin stng, ngutri linh thu tu b[n
sirog... var ct' thd, tin hieu alucrc truy6n tldn Ldningrit
trong thoi gian ba li6ng ttbng hb. Ba ti6ng d6ng hb sau

khi hbi chudng thu nhdt vang t€n & Nlatxcova tlli sung

dai b{c r} cAc phio tlAi. Pttecbua crich tI6 chung 650 i'm
ciing nb lEn.

N6u & thlnh phd Ldningrdt c6 tht truc tidp ngbe thdy
tidng chuOng Matxcova thi, nhu chung ta dA bidt, trCn

tlu&ig rii a; thanh tI6 chi chn nira ti6ng h c6 th6 tluyEn

]lrl 
-ra" 

grl khdug tiDh tldu su tit dlu crla c?ic dao tl$ng

im theo kirolug c.ich, mot hler tuqng sd khdng cho cic ban nol
chuyQn dur.rc rdl ,rhro, vi rlng & dau kia cta 6ng ndl b4n sE

khdns nshe thiig gt c& (Ban BloE tap).
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ddn Ldningrat. Nhu thd c6 nghia lir, trong ba ti{ng d6ng
b6 dtng d6 truyEn tin hifu .16 thi c6 2 git, 30 thir t t;
kboiing -th&i gian tt6 cAc vidn linh g{c nghe th{y. Anr
tban)r r'6i Iip tuc ldm nh&ng tl(rng tAc Fiin sfng: tlQng
tac cira )lg tuy rdt ng[n nhung m{y nghin khoing thni
gian ngin nhu thd cQng lAi tld thnnh 2 gio 30 pbrit.

Thoi cb lai cdn c6 mQt loai quang tliQn b6o tro4t d6ng
clng gidrg nhu phucrng phAp vria n6i, ngurri ta tr.ur bn
nlrring tln hiiu bing rinh sing cho nhftng llanr tidp lbu
gln nhIt. riji t r'r ltam niy lai cu ti6p tuc truyFir rnii di.
Nghe noi, thoi Nga boing, vi dA bao dam an toin cho
cac crirn bQ hoat tlQng bi mit bQi hop, cAc d,)ng cbi c6ch
m:rng dii dirng phuong pb6p truyFn tin hiiru tring dnh
srlng: klri cic cAn bd hoat d6ng bi m6I bQi l;op, tr6n
duo'ng di lu noi hop tdi cqc cinh s{t dbu c6 }rd tri chc
rlbng chi cAch mang. H6 tldng la ho dirng rten pin bAo
tin cho ngudi dang hop bidt.

Tln hifn drlng tiCng trdng.

Phu-crng phdp lruyEn tin bing tin hiQu Am (hanh ngiy
nay vfrn drroc s& drlng rIt rQng r6i & chAu Pbi, Tnrn!
IUj vA Pdlin6di. Cdc bQ lac nguydn thfiy r1d rl ng mQr
loti t-rting dHc biQt dE truybn tin. Dtng tidng trdng bo
c6 thE truyEn tin hiQu im lhanh tli tdi nh&ng ncri rdt
xa: sau khi rnQt noi nghe thdy tin hieu u.oc dinh libn
lip lai nhfrng lin hiQu d6 cho noi khAc, ncri khAc ngurri
ta cfrng Iai lim nhu vAy, thd ln tin hiQu d6 cdng duqc
lruybn di xa hon, ldm cho ci m6t vtrng tronq kho6ng
thoi gian r?[t ngXn, dbu co tb6 nh{n duo-c tin 1uc cria
mQt su viQc quan trong nao d6 (H. 156).

Trong cuQc chidn tranh thu nh{t cia Y vdi Abjtxini,
cu mai lhn quAn iloi Y dlEu <IOng In ngudi Ab5,rxint
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Ilinh 1.56 -Tt.b dAn quln dlo Phlt'di D6i

chu)'en Ydl Dhau bing ( dieD beo ) dirDg tidng trdDg'

bidt rdt Dhanb. Tinh hinh d6 dI lArn cho bQ tham muu
cta qunn tlQi i mdt 5n mdt ngir, b6i vi ho kh6ng b,idt

a6i pt.uong cia hQ co loai ,r hidu beo ) dirng tidng
tr6ng ndy.

Trong thdi kj tliiu cria cu$c chidn tranh lhu hai cira

i vol Abytxini lQnh tbng tlQng vi6n phAt ra tt thfr dd
Atlix<r Ab€ba cfing ducrc truybn di theo phuong phAp

tuong lU. Chi mdy gi<r sau, ngay ci ddn nh&ng nriEn

quO n6o lAnh nbdt ciing nhfn tlucrc mQnh lQnh d6'
Tinh hinh nhu vay cfing tluqc thdy trolg thdi ki'cuoc

chidn tranh Anh - Budc: ngu<ri Bu6c lcri dqng lo4i hiQu

b6o d6 lim cho hdt thly cAc tin tuc quAn sr1 truybn
di tlon{ cu din Cricpolen mOt cach rdt nhanb ch6ng,

nhanh i<vn b{o cio chjnh thuc cia circ lhOng tin vien

toi urdy ngay dem'
CIn cu vao tinb binh chinh mit crlc nhi du lich (Lio

Dhqrdbeniuit) nbin thiiy thi bq th6ng tln hieu tim lhanb

& mot b0 lac Pbi chau dii hoAn thien tdi nr ri'c d0 mA
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quang hieu b6o do ngudi Au chiu sfr tlqng lruoc khi
cO hifu b6o chinh thrirb ciing khdng tAi ndo bi kip.

Trong mQt ro tap chi dA c6 ddng mQt doan nhu sau.
Gaxerrden,.mdt nhA kh&o cb boc cfia Vidn bao tAng Anh,
de t&ng sdng 6 thenh ph6 Ibaila & sAu tro.ng nQi <Iir
Nigi€r'iya. Tid-ng tr6ng inh tai kbua li€n h6i sutit ngly
dem. M$t bu6i sang, nhd khio c6 hec nebe ttr.{v cac
tb6 rlin ban tan sdi nbi r.b srt vitc dy. OJg rn IiF; h6i
ho xem c6 chuyen gi v{y; mQt vi0n trung- si lrir l}i:(-Me'ron tdu rdt lon cfra ngu.oi da tring bi tl6m; ngudi
da t r.,rDg chC:t rit nhiEu >. E6 cbinh lir tin t r.rc tu b(,
bi6n truybn di bhng tidng tr.6ng. E6i v6i lin tfrc al6, nhA
khAo c6 hoc hhdng chri t gi iA. Ntung ba ngay sau,
6ng ta nhAn ducrc mgt bric diQq bdo, ttdn ch{m r;i tlunng
giao thdng bi drit, noi rXng, con ttru < Lirtlitanhia > dd
bi dinr. L[c dy 6ngmdi hi6u riLng, tin ttic cria lh6 dAn
li-chinh xric, vd tin tuc f;y ducrc truybn tli theo ti6ng
trdng suiit ci mQt rnibn tt I(aia ddn Il_rada. Ei6u lnni
cho nguoi ta ngac nhiOn hoa nia lA, nbie.u bd lac
truyin tin ttrc ti6 cho nhru lai n6i nhring (hrr ii6ng
dia pbnong hoAn toirn khAc nhau, vi tron! sii f;v la'i
c6 nrSr' l;6 lac Lic b{y gio dang d6nh nhau.

Mty 6m v* ti6!g vgug kh6ng kht.

Iib6ng lieng gi nbiing chrrong ngai vdt rin rnA nsav
nhlng vAt mEm, nhu mAy chftng han, cing cO ttr6 ptr'i n

I! a1V.c am thanh. Kh6ng nh&ng thd, th{m cUi ngly
ddn ca khdng khi hodn toen trong sudt, trong m6is3
giEll -kien 

nio d6 (vi du khi khi nlng rruyBi am cta
Lh_di kh6ng kli qay, vi mOt nguyen nhan nel d6, kh6ng
gi6ng nhti'ng khdi kh6ng kbi cdn lai), ciing c6 th6 pbiii
xa rlur.rc am thanh. l{iQn tunng r&y ra d aal cnnu gi6ng
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nhu hiQn tuqng mi trong quang hqc gqi lA < phin x1
toAn phhn >. Chu6ng ngai vSt v6 hinh tld phin xa dm
thanh tr& lai, lam cho chfng ta nghe thdy mdt tidng
vong khdng bidt tu ileu lai.

Tindan di ngiu nhi0n khdm phn ra su kiCn thir Yi
d6 khi lnm thi nghiem vE tln bigu Am thanh & bd bi6n.
Ong noi: (T6i de thu dugc tidng vgng phln xq lai tti
khong hhi hoirn toitn trong su6t. Lo4i tidng vqng do tua
nhu co ph6p pht thfiy riua tit dAm mfiy im v0 hinb
tr& lai viy ). '

< EAni nriy Am > li danh ttr mi nhA v{t ly hqc nbi
tidog nguli Anh do dA dit cho cAi liQ pbAn khdng khi
trong su6t buQc Am phii phln xa tr'& lgi, tqo la
c ti6ng vqng tu khOng khi r. Vb v(n dE niy, Ong Yi6t

nhrt sau:

<IIdy flm lu6n ludn tldi n6i 6 trong khdng khi.
Chfng kh6ng c6 quan hQ gi vtri ma) '{ihdng thuong'
voi muy mii no{c suong mt ci' Trong kbi qu5'&n cuc
kj tlong sudt cing c6 th6 c6 dhy loai may nay. Tidng
vqng khong khi co thb tao rr theo cech d6; cho ndn,

kbec vui uhfrng i ki6n thuong luu hdnh, lo4i tidng

rgng ndt co t;A-pbAt sinh ra & ci trong khi quyEn

trong sAng nhdt. Quan set ra thuc ngbiQm di cht'ng
minh ring qui co loai tidng vong khdng khi nhu viy.
Nhirng ddng kh6ng khi n6ng lanh hh{c nhau ho{c-chua
m6t s6 tucrng hoi nuoc khac nbau dbu c6 th6 sin ra
tidng vgng khdng khi >'

Sr't tdn tai cia nh&ng dAm miy im pbiLn x4 duoc
am thanh c6 tha gili thicb tluoc mQt s6 hiQn tuqng
quAi di, d6i khi thdy trong luc tAc chidn' Tintlan d[
tricfr a{n doqn duoi dAy trong cudn h6i uc cira mQt

ngudi, chinh mHt de nbiD thd]' cuoc chi6n tranh Phap-
Ph6 ndm 1871 :
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(_tsu6i sAng ngiy m6ng s{u hoin todn trai nguoc voi
bu6i sang ngAy hOm qua. Ngiy b6m qua l:rnh nhu cit
va c6 suong mt, ngotri nria d.lm khdng ai cdn nl)in
th1.r'gi hdt. Ay lhd mtr ngary mbng seu tr.oi trong s6ng
vi iim Ap. Ngey h6m qua khdng trung dhy nhfrng rim
thanh, cdn ngAy hdm nay thi Accadi y6n llng nhu ch&ng
cdtr bidt chi6n tr.anh li gi. Chung t6i kinh ngac nhin
Dhau. CO l3 nio Pari vit cdc tl6n bdt, s(rng dai bric va
nhirng tr{n oanll tac cfia n6 tIEu bidn di khdng ddu vdt
chhng?... T6i tli xe toi trIdngmdranxi, 6 diy tiri c6 th6
nhio thdy toAn cAnh bao la cira bic phhn l)ari. Nhung
& dny y0n llng nhu mQt c6i chdt... TOi g{p }ra ngucri
Iinh. thd li chtng tdi bftt dhu suy do{n vb cuc di€n
truric mit. Ho diju nghi ring, hic tI6 c6 ld dang lhuong
luong bor binh. bii vi tu sang strm ddn gio khdog hE
nght. lb{y rndt tidng su rrg n6..,

Tni lai Iidp tuc tli toi Gdn6t. Nlung ,1, tli./ ldi rdl
ldy ldm ngac Dhien khi t.lurr4 'l-ridt - ring khhu rlQi D["c
bio rndnh Iict su6t tu 8 gid sing. O nam'phhn, nh&ng
tran oanh t4c cr'i ng di birt tlhu r.ao tboi giar d1,. Nhung
6 Mr)ngm6ranxi t6i khdng hb nghc thdy mdt ti6ng dQng
nio cAt... Hdt rhAy nhiing diEu d6 c6 li6o qu; ddn
khr)ng khi : ngir]' hdrn na_v n6 truybn Am rilt k6nr, con
ngiv h6m qua thi D6 tr.uybn im r{t tdt r.

Nh&ng hiQn tuong tuoug tu nhu thd cfrng guan sat
thdy nbiEu lhn trong cuirc thd gi6i dai chiCn lhn lhri
nh{t 191,1 - 1918.

Nhfrng em thaoh kh6ug nghe thdy duqe.

C6 nhibu nguni kh6ng nghe thdy duqc nhilng irn
thanh the th6 nhrr ti6ng gAy cfra con dd hoxc tidng k€u
cbit chit cirn con doi. Nh&ng ngudi dy kh6ng rtidc, tai
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cfia hqrdt t6t, nhung h9 khOng nghe duoc nhtng ( t6ng )
(dm) rdt cao. Tindan di kh.rng dinh lXng, c6 mQl s6

og,rbi, ,guy ddn ci tidng kcu cirr cbim s6, ciing kh6ng

nghe th{Y.
N6i chung, tai chtng ta khong phii ld c&m thu duoc

h6t thay nhftng dao dQng xiy ra & ghn la. Ndu nhu vat
th6 kh0ng hoao thanh duoc 16 dao dQng trong m6t
qiAv thi im thrnh do chtng ta khdng nghe tbdy tlrrcrc.

il6u ot" n6 hoin thAnh lrdu l.i -25 nghin dao dSng

thi chUng ta cirng khdng nghe thii,v tlucrc. Nhiing ngudi
khic nhau c6 gioi h:.rn thrt cfrm circ tdng cao nhdt khAc

nhau; & nhfrng ngudi gin. gioi h4n cao nhfit tI6 ha

xudng tui 6U00 lhn dao ,idnr.l trong nrQt gidy. Do tlrt,
c6 khi xiy ra hiCn tucrrrr.l k\' l1 nhu slu: co mqt sd

Dqrroi ri)'co thE nghc thiiy duoc trbii'ttg Atrr cao choi

ra-i. cdn rn0t sd Dqubi khac tl)i lai khdn( nghe tbiiy ilunc'
Nhibu loai cdn tring (nru5i, dd mtn) phat ra nhtng

e.m lhanh c6 tdng d+t tdi 20 nghin dao dQng trong m6t
giAy; nhirng tdng d5' di nhien Ia cri mQt sd nguoi nghe

th{y, cdn mdt s6 ngudi khac tlli khdng. Nhfrng ngtrcri

khOng cim thiiy cec tong cao dd lhttnng cim th?iy l.dt
yen ling ri nhiing noi nri ngtrui hhdc cinr th[y rdt h;n
ioan vA co nhfing im thanh nhuc 6c. Tiodan di tirng
n6i ddn m6t su viQc ngAu nbi€n trrcrng tq nhn th6 m2r

c6 mQt lhn 6ng vir b4n Ong ilir gtrp troDi{ l[rc dao chtli
& Thuy-si : <'frong bni c6 & hai vQ dtttrng c6 rdt nhibu
cdn trtng. E6i voi thinh giirc cira t6i thi trong kh6ng
khi & dey dhy nhr-tng, tidng k€n ri ri ch6i tai nhuc 6c,

nhung b4n t6i thi ch&ng nghe th{y gl cl: Am nhac cira

c6a trung dd vuqt ra kh6i pham vi thinh gidc cfra anh r.
Tidng chit chit cfra doi thdp hon tidng hat cria c6n

trtng vria dung mQt queng tan1, tuc lA, dao dQng cia
khdng khi trotrg trudng bcrp do chim tli mdt nira. Nhang
cfing c6 mOt s6 ngudi, vi gicri han cim thu im cfra ho
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cdn th?ip hon th6, cbo n6n ddi voi ho thi con rloi lA m$t
tlQng v{t kbdng bidt kdu. ,

Ngucrc lai, ch6, nhu dd chrirng nrinh & trong phdng
thi nghiQm cfia vipn si PaplSp, c6 tbb clm thu ducrc
nhirng t6ng c6 sd dao <Idng toi 38 ngbin trong mOt giay.
)ihirng tOng d6 thuQc vao linh vuc nb&ug dao tl6ng
n si0u Anr o hoic nhirng siriu am.

[;ng dung cta si6u Am trotrg ki rhudt.

\-et li hoc vn kj thuft ngAy nay di c6 rliy dir phuong
tien lao ra dugc nhtng < nm kh6ng nghe th?iy u c6 thn
sd lon hon hln nhirng Arrr rni chtng tdi rinr n6i toi o1

mttc [r€n: & nlrii ng ,, iim qui cao ) hay nbfi ng c si6u
r'rrn u [5 . s6 dao dtrng co thi ltn ddn 100 000 000 000 trong
rrr$t giay. Tiin s6 crc tlli ma nguiri ta dfr tc-t, r'a duoc
ngAy nay ln 1000 000 000 dao tldng trong mdt giay.

IIgt trong nhfing phtrong ph6p lqo ra cac dao dQng
sidu Am dI .-lua lcn tinh chiit xudt hicD tlien tich tren
cac l-rb m{t khi bi ndn cfra nhfrng ldrn ihacb anh tinh
thl, tlu'crc clt theo m6t ki6u xlc dintr (t); ngucrc lai,
Ddu ta tich diQn m6t cach tuhn hoirn vio cAc bb m{t cfia
tdm d6, thi du6i tic dqrng cria c6c dipn tich n6 sE lhn
luot bi ndn vi gidn ra, nghla le s€ dao ddng: ta aluqc
nhirng dao tt$ng si6u im. Ngudi ta lhulng tich diQn
cho tfim d6 blng mot mAy ph{t dtng ilOn thudng dr)ng
trong kf thuat 1'6 tuydn di{n, c6 thn s6 duo'c chontrtng
vdi chu kj dao tlQng ri€ng cria tdm ('z).

(l) TIuh chet d6 eia cAc rlnh thA gQt le tinh6pdlCD.
(2) Tinh rht thach arh li mot DgubD pb6t st6u Am ilit ttBr

vir cd coDg su{t rh6, v} thuttrg tluqc srl dgng trong phdrg
thi ughlem trhlEu hc/D. Trong k, thuAt Dgudi ta thrtdng dUlg
DhtDg vat ll€u ti5ng hqp DhAn tao, Dhr chSt di) g,Jm tttaD{t
bari chEng h4n (Bau 816r t6p).
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Il{c dhu chtog ta khdng nghe Ihdy clLro'c-sidu irm

nhrng ta cd th6 ph4t hiCn aluoc thc dung c^ir a ch(rng

tring nh&ng su th6 bicn khic, rdt nh{ry cira chring'

Ch&ng han nhu n6u nhtng mart td[r dao 
'li'ng 

\ io trong
m$t b"inh tlung dhu, ltri tr6n bb m[t cira chiit t6ng c6

circ dao tlQng si€u Am bao quauh li6o xuiit lriQn m6t

c$t chdt t6ng- cao toi 10cm, cdn nhirng gigt dhu thi bin
lin cao tl6n 40crn. Ndu chrn mdt 6ng thirl' tioh tlAi tuQt

nrdt, nhring mQt ilhu 6ng vdo chdu dhu d6, thi ta1'

chm 6o9 sE cim thdy b6ng lnt, vdt b6ug cd.rn in l4i tr6n
nsdn tai. Di aliiu 6n: dang & trlng thai rlrro dong tlir

"io -i6n; g6 lhi go sd chiy lhinh ru''rt [5 ; nti rrg ltrong
cita c6.c sieu im di bidn thirnh nbidt'

Si€u im tld duoc cec nhi nghien cu'u xd-vi6t va nuoc

nqodi nqhidn cri u chn thdn' Nh*ng dao dOng niv tAc dung

.it -anh vtro ccr tbB sinh vdt: rrl:ftng sgi long bi xC rltt
cric m'd dong var bi phn v6. cAc hbng huydt chu I-r i pbn

h&y : nhfrng con cA nh6 vtr nhirog con dch bi sitrrt 
-tittr

gidt ch6t trong vdng i - 2 phLrr ; thin nhiet c&n nhitng

iori aOng vAt ilenr ihi nghiqm dbu tlng ldn - nlttt con

chuQt ch&ng b4n tring nhiQt r10 ldn ildn 45oC" Ctic drto

<IQng siOu iL ducrc rlrng dung trong -v hoc' sidu em hhdus-

ngne tUdy danggiinh quybn uu ti0n voi cric lia ngoai

ti; (tir ngoai) khdng trong thily, t|ong viQc chiir bQrrir'

Sidu im duo.'c ung rlgng cuc k,i kdt qui trong l)hdp

luyEn kim tl6 phltt hiQn nhilag ch6 khdng dbn; nhiit,

nfrii"g t6 h6ng, vdt nut va nhling thidu s6t khitc tr tlon'-l

khfii f,im toai' N(ri dung cta ph6p soi kim lo4i birng

"ridu Am lA: bdi dhu lin kh6i krrl loqi cho thfi r'6i cho

cbir tic duag cfia dao tI$ng sieu Ant. Cnc phrin hhdng

tlbng nbdt cfia khdi kim loai khudch tirn si0u im l+o
la & pbia sau Ir:$t chi goi Li b6ng t6i sietl iinr, hinh
dring cira nhii g ' h5 khonq d6ng nhiit hidn lon r'6 r't!t
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Ilcn nEn cira nrlt dln dbu illn cira lerp diu, rldn nOi co
tht chup inh ducrc quang cAnh dd (r).

Dirng siiu Am c6 tb6 soi dugc nh&ng khdi kim lo4i
ddy tdi hing mdt vir hon n&a, mQt dibu md dtrng tia
Rcrnghen khdng thB nao dat duqc: ta c6 th6 phAt hiQn
dugc ci nhfrng ch6 khdng d6ng nhdt r{t nh6 -tni mQt
nrilimct. Khdng cdn nghi ngo gi n&a, tri6n vong cfra
c:rc dao dQng si6u im cdn rdt to lC,n (z).

TiCng n6i cria Irgudi tl bon vA cia Guylive.

'frong cudn phim Lidn-xd < Guylive m6i > nb&ng nguni
li hon n6i chuvQn Lring Am diQu cao, b&i vi chi c6 Am
didu cro mo'i thich ho-p voi cu6ng hong nh6 cfia hg,
cde nguoi kbbng 16- PCcbya - lhi lai ntri b&ng gigng
lhdp. Nhung kbi quay cudn phim tI6 tbi nh&ng ngudi
Ion lai d6ng vai nbtng ngu<ri ti hon va mQt em nh6
thi lai dong vai Pdch_va; nhu thd thi lim th6 ndo thay
dbi rl ucrc giong cira tidng n6i tren cudD phim ? T6i hdt
suc kinh ngac khi ducrc nghe dao di6n l)crtusoc6 n6i
cho bidt la, luc quay phim, cic di6n vido vdn n6i voi
giong irinh thucng hAng ng;Iy th6i, cdn viQc thay dbi
l6ng tbi trong qr:r lrinh quay phim, ngudi ta tIE thuc

(1) Phuol]g phrp pher htQn ch6 h6rg birg steu am do DhA
bic hQc Lion rd S.l. Xdc6l6p db ra rim 1928. Ngny Day Dgudt
ta lhu(ing ding nhftDg miy thu rleuim dic blet thay thd dlu,
IAl11 cho vi6c do lltdng tr& thinh'Aou giau hon. (Ban Bi6n tap)

(2) C6 mot drEu lj'rhrt r6n db j la troDg tU uhrdu ctng c6
si6u im. 'frong tidng 6n io cfia g'i6 ve bi6D c6 nhDtrg tensd
tuoDg riDg vol linh vEc si6u llm. N-hiEu slnh yat (con buo,m,
con ve slu v.v,..) c6 khl ndng phet ra ve thu stCu am. LoAi
doi thudng sir dung sieu Am troDg khi ba)r cln cA vAo cec
rln hiou phl! xa ma DhaD ra tluqc ntrtDg chudDg ngAt rat &
lrdD iluring rd bay (BaD I]16n tap).
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hi6n LrXng cdch dtng mQt phuong phep tIQc deo, cdn*.
cu vAo tl{c tli6m vdt lf cta Am.

N{u6i lnm cho giong cfia nhftng nguoi li hon cao lOn,
v:\.giong cira Gu-vlire thdp xu6rig, nhA tlqo di6n di6n
inh dd dung nhirng blng ghi im chuybn dQng cftrim.
d6 ghi loi n6i cia cac di&r viCn d6ng vai ngudi ti hon ;.

ngucrc 1.1i, dirngnh&ng bdng gbi im chuy6n ddngnhanh
aI6 ghi loi n6i cria P0chya. Khi chidu phim, thi lai cho
cu6n phirn tI6 chay voi vdn t6c binh thudng. Kdt qul
chi6u phim r{t phh hcrp v6i dibu nhA dao di6r mong
mu6n, su viQc dy kh6ng co gi kh6 hitu ci. Khi giqng
n6i cfra nguoi ti hon truy6n ddn tai thinb. gii, tbi vi
s6 lhn dao dgng di nhibu hon hhn so vdi c{c 6.m

tbanh tbong thuorg. cbo ndn duong nhidn tdng sE cao
lent I(hi giqng noi cia Pecbya tru5En ddn lai thinh
gil, thi vi s6 lha dao d6ng dI it hon irm thanh thdng
thucrng r{t nhibu, cho ndn dutrng Dhion tong s€ thdp
xudng. N6i tdm IAi, lrong cu6n phim nay. Am.diou
cfra giong noi cfia ugu&i ti hon cao ior nguoi thuoDg
m(rt qulng nim, vit giong n6i cria Guylive - Pdch5,1 -thi tai lhdp han Am diQu thong tbuong mot queng nim.

Vdi Am thanh, ( kinh tirp thoi gian r) di duo-c loi dung
mQt cAch d$c dAo nhu tbd d6. Hi0n tuong niy cfing
thuong'xiy ra khi chring ta vlq m6y hdt r,6i vin tdc
l6n hon hoic nh6 hon vfn t6c thOng thud'ng (78 vdng
trong mot phut hoic 33 vdng trong mot phut).

Nhilng rrgrtoi nio hAng ugriy .c6 th6 hai Iin nhdr
drrqc nh{t briLo crla mQt ngAy ?

Bey gid chung ta nghidn cuu mQt v{n dE, mi mdi
thoat nghe hinh nhu holn toin khdng c6 li€n quan
gi vdi Am thanh vA voi yat ly c&. Nhung, chfng t6i tlb
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nghi b+n tloc. hfry Iuu tim m6t chut, b6.i vi v6n tlb
niy c6 th6 giLip chung ta hi6u rd nQi dung c&a msc sau,

Ch[c ch6n b4n iII ttrng g{p vdn db na.r dLr6i m6t
{rong vd van bidn thei c a n6.

Crr giria tltra nr6i ngay lai.co nrQt chLry6ir taLr tu
Malxcova tii Vladiv6tstdc. Ebhg thoi. i ng t,u piiic trua
crla m5i ngAy thi lai c6 mdt chuy6n tdu tu \/Iadiv6tst6c
ili lVlatxcova. GiA thidt rXng, trOn dudng thu phiii di mdt
10 ngiry. H6i, trong cuQc hanh trinh tu Ylatliv6tstdc tl6n
Matxctrva, bqn g{p bao nhi6u chuydn thu t{t ci?

N.noi ta thuo,ng tri ldi'10 cbuydn, Nhung tra l<ri
ahu thd kh6ng rlung; tren aludng bqn khdng nh&ng cbi
girp 10 cbuldn tAu kh&i hanh tu Matxcova sau lthi con
tau cria ban chuv6n banh nhung cdn gip ci nhfi.ng
chu ' 6n tiru ma khi ban kh&i hnnh chLing dii & trdn
tludng di rbi. Do d6, loi giai dfng ]a 20 chrr khdng
phii lu.

Ta tidp tuc xdt. M6i chuydn tiu khAi hirnh tA Xl.atxcova
dBu,lem theo tdir6o Matxcova xu{t bln ngiy h6m d6.
Vi n6u ban thich xem tiL tuc Matxcova lhi ch)ic & c{ic
ga brn sE sdt s5ng mua loai bio tl6. H6i, trong cudc
hirnh trinh 10 ngAy, ban s6 thb mua duoc bao nhi6u
s6 bAo mdi ?

E6i vcri cdu h6i nAy, ban c6 th6 tim nga-r ilrrcrc ciru
tra lrri chinh xac le 20 rdt d6 dang. IJ&i vi ban g{p 20
chuTCn xe lira tdt ca, mA m6i chuydn dbu mang theo sd
b6o mdi phat hiinh ngay hdm d6, cho n€n s6 bao mA
b4n duqc tlgc cdng ln 20. B4n di ci tniy 1(l ngdy, viy
c6 nghia li ban sE ihrqc ilgc nh4t bdo hai litt tryng
mQt ngdg.

Cai kdt luin tl6 hinh nhu hoi bdt ngd. Ndu nhu ban
c.&ua c6 dip ki6m chtng t4i tinh chinh xAc eira n6 qua
thlrc ti6n, c6 lE b4n chua tin ngay veo kdt luio d6. Tuy
t!6 bqn hiy nhn cho rAug, troog cuoc hirnh trinh hai
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noiv ru Scbastdo6n ildn LCningret. sd biro Ldningldl ntit

frl" 0"". doc khOog pbli li ftai, rnd Ii b6n: hai sd dI
piat uarl & t-coingiei tlu&c ltrc ban kh&i hirnh' vtr bai

"6 
pnat narh khi b4n dang tren dud'ng tli'

Do tl6, b4n trA loi aluoc ngay ciu h6i .nhftng nguoi

nlo thl duqc ilqc nhit bno thfr ild hai lhn trong l]l()t

oga,V, "ntrg 
hanh khAch ngbi tr'0n t{t ca nh&ng chuldn

tiu ili vb Thfi d6.

BAi torin vb tiing cdi thu'

Ndu ban c6 ddi tai bidt nghe im nhac kha gi6i thi ch6c

le" ia .lr, i xem tdng (& iiay loi ddn tdn5r' 9:: dO.:*
cia am tnu"n, chlir kb6ng n6i dQ yang) cira cdi tiu thay

aa-i "0" 
tbd nao kni m0t chuydn tiru cbal O1a. tlnnh

tiru bqn dang di' Khi ci hni con teu chay gan lar nnilu'

iooo .t o coi tdu mir l-ran nghe thIy nhut dinh cao fton

;;; ;a nn,, ogt " 
rhfiy khi 

'i'ai 
coo tcu di xa nhau Ndu

iariuey ,ri "Io t6: 50 knr trong.mQt gir thi str khrc

"ur" uU d0 cao cria irm dat ttri ghn tron m$t tdng'

Tai sao nbtr thd nhi?
Ndu ban nho l$ r'ing, d0 cao crja tdng^ ph3 thu$c- vao

"O-aro 
aO"e trong mQt lily thl L'o co tha^doaa Ia du'oc

;;;J.;;;" d<-r"rdt di dang; l'qn c6 th6 s, sanb v{n

,iE ieo r"i kdt qui mn lran lhu duo-c khi nghiin crru

na" al a muc tien' Cii coi cira con tiu cl)ay lai lltiob

luc nio cflng d€u pb6t ra cling mQt anl tbnnh c t-r. sd

lhn dao ddog nhdt ilinh' Nhung tri ban lai cAm tbay

s6 lhn dao tl$ng khec nhau tity theo ban d.i ngucrc tat

llp "o" 
tiu, ho-ic dAng yOn, hay 

'li 
xa ngubn Am'

-'Lnog 
gidng nhu hic bqn di re b6a toi r\{atxccvva' sd

nhat bio'mA-ban doc hang ng y nhiEu hcnr nbirng ngAy

GuOng, khi ban tidn vb phia ngubn em' sd dao dQng ma
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Iiitth 1i7 -Bii roiD yt lidng cdi uu. NhiiDg s(ing im A tr€D
rlo.con r.iu ktrdng chuyi:u .tOnA pl)it ra, ulit.ng s,,rrg inr i,(ltr6l (lo con tiru chuytl along l trii sanB phaa ph{t ra.

Ndu nhrr cecb gili thich ney chrra lim ban hoan toin
lin ru&ng thi xin ban hey truc tidp nghidn crlu (di nhi0n
lA nghidn ci,u trong 6c) xem nb&ng s6ng rirn ttr c6i tiu
phCl ra trulEn di nbu lhd ndo. Tru6c hdt ta hdv xdt
truonl hop con tdu kftring chug?n il6ng (hirrb I57): Khi
coi tiru rric l€n thi sE lim xudt hiCn trong kb6ng khi
uhirng s6ng; dB cho dryn giin chring ta chi xet tr6n sOng
(xenr duong hinh s6ng & trd[): sau khi s6ng tu cdi tAu
kbdng chuyBn d6ng tli ra, trong bdt ky mQt ihoAng tbdi
182

ban nghe th6y trong mdi giAy ciing ntriEu hon sd dao
ddng pbAt ra ti'cdi tiu. C6 diEu & dny ban khdng r:hn
phii tap luAn gi ci, b&i vi tai ban tld nhAn ttuoc s6 lhn
dao tl$ng tdng l6n, - ban truc ti6p nghe thfin t6ng tld
dtcc ndng bn cao. Khi rrli xa cotr tiru, bln sd nhdn
tiuo'c nrQt sti lhn dao tlQng gi&rn di, - ban nghe thAA
tdn,t dd h(t thdp.
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gian ndo, kholng cAch mi n6 tquybn tli kh6p mgi phia
dbu nhu nhau. Thdi gian mA s6ng s6 0 ddn lai nguoi
quan set A cfrng bing thcri gian d6n tai ngudi quan
sat B; ti6p d6, s6ng s6 1, s6ng s6 2, r'bi s6ng s6 3, v,r'...
al6ng thoi di ttdn tai c& bai ngudi quan sAt, Tai ciia hai
nguoi quan set trong m6i giey c6 thb nbdn tluoc ctng
mQt sd dao dQng, do dd tdng md hai ngudi nghe lhd)'
cinq gi<ing nh air.

N6u nhu con thu tlang rtc cdi chugbn dQng tn B toi
A (tludng s6ng duoi) thi l4i ln mQt chuy€n khac. (iii
sfr li tai m$t thdi dibm nio tl6, coi thu 6 di6m C, r,n kbi
n6 phAt xong bdn s6ng thi n6 di tli toi tli6m D.

Bay gid c6 th6 so sAnh xem clc s6og Am truyEn di
nhu thd nAo. Song sd 0 ph:irt r-a tA di6m C'diddn hai
ngucri quan sAt d' vA B' ciug mdt lirc. Nhung s6ng thft
tu ph6t ra tt ali6m D di d6n hai nguoi quan sAt khdng
ctng rndt l(rc: tloan DA' nh6 hon do4n DIJ', do d6,
thdi gian rni s6ng niy di tdi 41 ngitn hon lhdi gian toi
B'. Nhii'ng sOng & gi&a - sdng sd 7 rd sdng s6 2 - ciing
di tldn B' ch{m hon ddn.,1', c6 di6u thoi giau ch€nh
lQch nhau it hcrn. V{y thi kdt qui ra sao? Trong ctrng
mdt kholng thcri gian, nguni quan sAt 6 di6m d' sE

nhtn duoc mQt sd s6ng im nhi6u hon ngtrtri quan set
r1 di6m lJ': thd lar, ngucri quan sat tbu nhiit nghe th{r'
m6t l6ng cao hott so vo'i ngrroi tht hai. Ebng thoi, qua
hinh vE ta con co th6 nbdn ra ring, d0 dai cfra
nhfrng s6ng di theo phuong toi diErn A' s€ ugin hon
m$t crlch trong irng so yoi cAc s6ng di toi tli6m B'(r).

(l) Cnug cln phal c'hi ra rlng, iluoDg hiDh s6ng trOD hiDh
vE hoitr (oiD kholg blbu thi hi!h daDg cira sdng im : dao aIODg

cfia cic hat trong khdDg khl xiy ra dgc lhco phucrng cfra irn
(s6ng dgc - ND) & dey c:ic s6ug di vE li sring ngang, cdt lb
cho ban atQc thiy cg thB, vA nhliDg ngoE s6ng & diy thl tuong
rhg vol nhEng ch6 n6n nhtEu DhIt troDg s6Dg irm dQc.
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Hi$n tuoug D6pla.

Hien tuq'ng mi chLrng ta vlra noi do nha viit lf hoc
E6plo phdl hiQn ra, cho nOn ngrroi 1a dI gqi n6 ln biQn
tucrng E6plcr. Hi6n tucrng nny kh6ng nhfrng lb{y duqc
trong Iinh vqc irn hoc, mi cdn t'.6y ci 6 cic bidn turrng
quang hoc nta, b6i vi anh s{ng cting truybn di bt'Lng

son:. Sd s6'!g ting l€n (vb phuong dlQn s6ng Atn, sE

lilur cho chring tx cfun th{y tOng cao lin) thi vi) phuong
(lien s6ng rinh s:ing sE litrn cho cbung ta cim thdy srt
tba;,' tt6i ntau sic.

Qui tirc Ddplrr gi(rp cho c{c nht'r t}riOn vin khr)ng
nhirng khdm phri l'a dunc m(rt ng(ri sao niro tl6 ilang
di vb phia chirng ta hay rdi xa chtng ta, mir cdn cho
phep ta tinh du'c/c vAn t6c c&a su chuybn doi d6.

Lrirc t16 crlc nhi thidn vIn hoc sE th?iy mQt su cbul'6n
rlir:h ngang cta nhiing lach tdi, c[t dli quang ph6. Nho
nghidn ctu kj phuong di dQng vi kboing cAch cira
nhing vqch t6i lren quang phb cira lhiCn thd, cic nhir
thien 1-irn bgc dir tim dur.rc bAng loirt ntrtng phAt kidn
tuJ'et \'di. Ch&ng han nhu, nhcr'hiQn tucrng Ddplcr, bAy
gio chring la biit le ngdi sao sAng nhdt trong bhu tldi -' rao Thi0n lang - dang di xa chring ta voi vdn tdc 75lnt
lroDg mQt giay. Ng6i sao tld & cAch ch0ng ta nrOt khoAng
lon ddn n6i riing, ngay khi n6 rdi xa cl)tng ta tbtm
hnnq tj' ciy s(i niia dO seng trdng th{y cfia no cfrng
khdng tbay tlbi 16 rQt. Cho ndn, ndu nhu khdng c6 hiQn
tuong D6plo girlpdB chring ta thi chic chin chung ta rdt
kh6 mir bidt due'c tinh hinh chuyan dSng cria ngoi sao d6.

Thi du d6 chring minh mot cri& vd cirng 16 rQt ring
Yrit lj hgc quA li mot khoa hoc cb phd)n ui hog'l dQng

r-dt rdng. Sau khi tim drrqc dinh ludt ddi rdi tru&ng
brrp nhftng s6ng dm dAi hnn! mdt, cac nhi vat ly hQc

dem r'rng drrng dinb luAt d6 viro nhirng s6ng dnh sang
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chi dni c6 mdy phhn v4n milim6t, rdi sau lqi dtug
nhtno tri lhu; d; dE tlo su chuy6n dQng nhanh nbu'

t0n bHn cria nbtng l\liit troi kh6ng lb & trong khoAng

thdng v tru vd cung vd tf,n.

CAu chuy€n n Ot ur6n tibr Phet'

Sau khi E6plo lhn rrhu tidn (nim 1842) phdt hifn t'a

r'[ng, khi nguoi quan sit va ngubn dur ho{c ngrt6n dnh

s6n! cnng tidn I4i ghn nhau hoic Iiri xa nhau thi co quan

cirf tiuc'"i, ,,g,r"oi qrro sAt d6ng lhoi phei cEm thdy

su lhiy dbi butrc sonf ciia sdng im holc s6ng inh srlng'

Oro lii n dua ra mot V kidn tao bao n6i ring' cAc sao

s&'di c6 miu sic khac nhau cing lir do nguyen n-hAn

tldn. Ong nghi lting, nriu sic cira chinh bin thao tet ca

c6c sro ibu*lA tring; con s& di nbibu ugdi sao nhin

th{v cO nrdu la do chLing cbu56n dQng quri uhnnh ddi

v6ichfng ta. Nh&ng ngdi Eao trfng tli cqc nha:b 
-Y

pnia cnting ta se rai ddn ogu-oi quan sirt trcn-nret dAt

onfng .O,ig dnh sang rut ng6n lai' tao ra nlqog.t-5-
giac ,"b miru"tuc, miu ianli var nreu tim' Ngurrc lai' nh&ng

iao tring ili xa chring ta cr5c nhanh sE hiQn ra mitu vAng

ho{c miu d6.
6o oui ta mdt V kirjn tloc dio, nhung r0 rang lA sai

lhm. M'u6n lAm cbo nrht chring ta c6 th6 nhAn ra su tbay

abi -io shc cia.{ic sao do su cbuytn tlQng gay ra thi

lrudc hCt phli phn cho.c{c sao nrOt vin.ldc :'It 1"I 
--

bang v+n 
"ny "6 

t.oog ri,6t giey' Nhung nhu vdy 16 fAng

l" ciua ail if&i 
"i, 

khi tia sang xanh do ngOi sao trang

di itdn ghn chung ta phAt la bi6n thinb mtru tim thi tia

luc cia-nO cnng-lidn thinh tia xanb, tia tim cta n6 sE

iig"1na"n ,i" tir"ngoai,'tia hbhg ngoai bidn th.inh.tia tl6. ;

"oi 
iO- lqi, ,cic tianh phhn cta tia tr6ng dbu tbn tai'

iii ;,-rl i;i;ira tdt ca cac miu s5c trdu quang ph6
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itEu cO di dQng, nhung toAn thE cric mArr sEc do, ouanri'tt chung ta, vin kbOng c6 lhay dAi $i ci. 
- --'"--

Con vdn dE-su di d6ng vi tri cia nh&n'g r.4ch t6i tronoquaog ptro c[a cac sao dang chuyEn rldng tuong d6ivoi ngrdi qran- rdt, tbi lai ln-mdt 
"nrye, ti,,., l3 rnado su di dQng cia c{c vach t6i m6t cacl cbinh xdc bing

nh&og tlrlng cu tinh vi,:nho d6 ta c6 tla ,a" airf n,ril6c chuy0n dQng cria cAc sao rbeo.i";; ;,; ;i;'il i;nhin th{y (nhiing kinh quang pb6 rdt cO rh6 ;;;;;;
ogn)' cr viin t6c rta cdc sao chuyFn tldng I*m trongl giay ).

Sai lim cria Ddplo lam cho chung ta nh6 ddn nba v.ltIl boc n6i tidng Rdbe yLrt. C6 thJ. Rohe V,,t tai O ij
cria minh qrni nhanh, kbdng cbiu dLrnq lai tr.rL6c tin hieu
dCn.d6, tbd lir nguoi cinh srit chuhn l-, i plrar Ong. Tuung
truyb-n la, ry'rit n6i v6i nguoi ttuy tri trAt i,, g;ro tUO"i
tl6 ring, khi xe ph6ng cu.c nhanh thi tin h-i€u bi tr6
thinh miu lLrc, Ndu nhu vidn cinh srit niy ftr6nq hi6uva lJi hoc thi nhdt dinh anh ta c6 tha IinL r.:, drioc li
d ld plrfri cO m,it vAn tJc loD ddn kbdng th6 tin duryc:
J.:! tlirru" kildmer trong mQt gio, thi mLi c6 rh6 diinglli n6i cria nhd khoa hoc c16 bicn hQ cho di6u tl6 ciuoc]

Duni da1'lrr ctcb tinh. N6u goi I la buoc s6ng cfra 6nh
lfng ao ngutn sdng phrit ra (& ddy ngu6n seng tn din
ti.n !i9u), I' la buoc s6ng cira 6nh sang mA ngu:oi quan
sAt ti6p nb{n tlucrc (nguoi quan sAt & aay tt nne tnoa
hgc lrong d tO), D li vAn t6c cfra 6 td, r. Id vAn t6c
cfia 6rrh sAng, thi, cdn cu r-Ao ly thuydt, su tu,rnj quan
gi&a cric dai luong la:

l)

c
1+

I

- -9lr.org 
ta bi6t, budc s6ng ng6n nbdt trong lLnh s6ng

il6 bing 0,0003 mm, budc s6ngdii nh{t rrong aia lup b{ng
0,0056mm chirng ta l+i bidt thCnl v6n t6c cua Anh s6ng
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lA 3000C'0 km trong mOt giAy. Tbay nh&ng giA tri do

vAo d&ag thtc trdn ta c6 :

0,0063 - 1 +
0,0056

u

300000

Do d6 vdn t6c cfia d td lir :

u: 3ooooo : 37500 A'nr trong mot giey'
8

Ho{c 135000000km tlon( mQt gio. Viri tdc d0.do thi

chi trong m$t kho6ng tboi iian hon m$t tidng tl6ng h6

Ie Vrit d; tt bdri canb vi6n cinh sat toi nrot noi xa hon

Mlt troi rbi. Nghe n6i, rrit cttc, Vat vin phli nQn 10t
lnin tiEn phqt il < cii vAn tdc vttqt qud qui dinh > 6y'

Di v0i vfn tdc aria 6m.

Gii dq b+n rai xa mQt dirn nh4c ilang hda nh4c vtri

m$t vin t6c t ing v{n t6c cia em thi ben sE nghe

thdy gi?
ItiQt"nguui ngbi xe h6a buu chinh xudt phAt tu L6nin-

".eil'"E.-iai"c,i 
cAc ga ir dec dudng' st nhin .thdy

ifing mqt sd bao 6 tay nbiing nguoi bdn la:' tI:..1" ::
bno phnt birnb dnng ngay 8nb tc kh&i hdnh' Dreu do

.et at t,i0o. bli vi- bao ngay bdm tlo xu{t pbft :itPq
voi binh-khach. con nhu nhirng s6 b6o sau.,lbi.lqI

xu{r ohdt tren nbiing chuyt{n xe Iira tli sau' Lay dlcu

rlo llm cdn ct'c6 th€ ta sE kdt luAn ltr:

Khi ldi xa mQt ddn nhqc voi vfn t6c bXng vin t6c

"tl 
e", rii, rrong toiro bQ lhoi gian'- c6 lE chrlng ta sd

nghe tbdy vin ctrng mot ndt nbec, tuc le ndt nbac.ura

"ir"Si"'"Sn" 
rb{y"A den nbqc khi b6t dhu xudt phet'

Nbunq, diEu suy luAn ao kiong dung' Ndu b?-". dYi

xa v0i vln t6c blng v6n tdc cia tm thi sdng am dol vol

;;" i; y;" lxng, ciring hoin toin kh6ng dAp vno ming

187



tai cila b4n, do iI6 kh6ng nghe thdy mgt Am thanh nio
hdt. Ban sE nghi rlng dAn nhac tln ngtng bi8u di6n.

-._ 
Vay thi, so vdi bAo, tai sao ta lai duoc ldi gi6i tlAp

khdc_nhu vAy. D6 ch&ng qua li vi, trong trrJng ncrp
il,t ..h"_le- 

!."-du ung dung sai ph6p toqi tfl N6tngianil
khAch 

-di 
ddn dAu cing gdp ctrng m6t s6 bAo, ndi qu€n

ring minh dang chuyEn dQng, thi nhdt dinh c6 thE
ngfi qing, bao Ldningrdt di tlinh bin ngay ru hdm anh
ta kh&i bdnh. E6i v6i anh ta, bAo hinh 

-nhu 
rti dinh

bin. ciing gi6ng nhu ddi voi mQt tbinh gii danu cbuvbn
dQn3, dan nbac dd ogu.ng bi6u di0n vlv. S,b; tV ih,
lA, vSn_db 

_niy tuy kh6ng phuc rap lim, 
-ntrung 

d6i khi
nga'r ddn ci cAc nhl bAc hoc ciing llm tAn.'t<ni tOi
cdn li mQt hoc sinh trung boc, t6i de ting tmnh luAnydi lrr.ot nha thi6n vIn bsc (bey gio 6ng ttii chdt r6i).Ltc d5', 6ng kh6ng tl6ng 1i vO,i f gr t,ieo rren va ci
quy€t r5ng, kbi clrring ta roi xa voi vAn tdc b&ng vrint6i crin Am thi vinh vi6n bao gicr chung ta ciing-nghe
th{y cing rnOL rdng. Trong thu, Ong d-i vidt ,6vllr-,to
c[a rnlnh, du6i rley lA mQt doqn lrich trong lrric tnu
crra onq:

< Gii sfr m6t ,r r6t ) c6 ' dO cao nhdt djnh nao d6
dang vang ldn. No nhu di vang I6n tu mdt tbU sianxa rIm_ vn- sE,v1ng l€o mf,i mdi vE sau. tr:hfng ngrli
qusD ser, & b{t k} ch6 nio nhdr ilinh co ttrB iin iucri
nghe th{y c n6t r, tI6, vA, gii tbi6t rxng dnr ttranh d6
th.Ong,yju ali. 

- 
Thd thi, tqi sao chrlng r"a Iqi kb6ng th6

nghe tbf,y a n6r r d6 n6u chring ra di ddn 
"f,a 

.,:i lei '
ky nlat nglldi qdan sAt nAo tI6 vdi vAn t6c bnrfg vin
td,c cfia 

-Am 
holc ngay ci v6i vAn t6c bing va'" ttc

cUa lE duy ? ).
Ciing. v&j. lf do dy 6ng chung minh r&ng, mQt ngucri

quan.sdt di xa mgt tia ch6p voi mQt van tdc nXng"vAn
t6c cfia dnh seng tht lric nio ngu<ri d6 ciiDg c6 IhB"nhin
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lhdy tia chop d6, Trong br?c. thtt vidt cho t6i 6ng

c6 n6i: I-",, 
ffi, Ui"n dung ring, cd rdt nhiEu con mit s6p xCp

Ite" i;; il;;g kh6"ng gian. Ir6i mgt con mlt dEu phii
lbu atuqc dn-tuqng er,n sAng satr con m5t -d{t trudc'
Bey gid hly hinh dung rirng, bl-n co tb6 di mQt.clch

toao! t"qog vA lhn luot t&i ch6 cfra m5i con mXt do

thi rE rirng ia lic oao b4n ciing dEu nhin th{y chopr'
Duonq nhien, ci hai dibu quydt doan nay cua ong

ilEu khO"ng tltng: troog dibu kien n6i lr'0n' churig ta

r.iorn ,u"n" thi'v dm thanh. rnir ciing chlng uhin thdy

"t.rnlCine thuc & trang 184 cting lirm cho cbing ta

olinitr{vdia- n*1, NCutrong cong thfc na)'cbungla
,rii ttidi , , - c ini chiEu diri cirl song mr cbung ta

ilfu 
"nao 

duo-c sd tr& thenh 'r0 h4n; I' Yt) ban tuc li
kb6ng cO s6ng.

" 
Vi, fy vui r vi6t ddn ilnv I'r kdt tbic'..Ndl "oT.:6

tli lAm ban dqc c6 nguyen vong nru6n- di seu. nghien

.t?, "ai 
ti"U vuc kho-a hoc vd t0n mn & dny ban dQc

aa tne, l"q- ducrc mQt sd tri thuc don gi&n' thi lAc

oii coi nhu Ia dii toan thdnh nhif nr vr'r, di dqt tlugc

;;T,"";l;h oa .dt tdv ldm mrn nguven tl[t mot rtilu
chdm hdt veo sau chfr cudi cirng'

rrOT TRXII cAu IldI cHo 'vaT Lf vul"
QUYBN IIAI

L Ngbi trong kbi chu liQu c6 th6 nhin thfiy Trrii ddt

quay ktrdng?
2, Khi mriY ba

c6ng xudng c6 tb
v bav, mOt hdn ttA n6m tu taY Phi
6 .oi tniog drlrng tlunc khong ?
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il. Lieu c6 rhB xhy dung duoc mQt thi6t bi al6 cho
hAnh khach c6 tlr} xu6ng thu mgt cdcb ar totrn khi con
thu dang pb6ng nhanh tluqc kh6ng?

- 
4. Kbi thu phA bdng ldm vd bdug bXng mfii thu, t{c

-d-ung 
cira n6 v<ri phln tec dung criilang cO bXng nhau

khong ?

- 
5..Tai sao ten l&a bay tluqc? Tdn hla chAy li(u c6

119 lry duoc trong kboing th6ng gian kh6ng 
"O 

tlOogthl hay kh6ng ?

6. C6 dQng v{t nAo chuy6n d6ng nhu ki6u tCn lira
kh0ng ?

7-. Nbirng luc hu6ng vE nhtng phia khec nhau c6
pb-rii bao gio ciirg kh6ng lh6 lAm chuy0n rli duoc y{t
thE kbdng ?

8-. Nhiing ndc hinh vdm lai sao I4i kiOn cd hon n6c
phfrng ?

9. Cio tlhy tbuyEn bu6m chqy nhrr fhd nno?
!(). Voi nr$r ddn bly dAi vA- m$t diEm tua, liCu co

rbt nhdc nbi Trni ddt kh6ng?

,^1r:.Iay gi&i itrich r4i sao Dut dAy tai c6 tb6 n6i ch{r
dAy thring lai voi nhau?

.12. Ndu nhu kbdng c6 ma s[t, lieu ch[ng ta c6 rhe
sri, dlrng nLit dAy tluoc kh6ng ?

13. Hny thfr n6i xem, kh6ng c6 ma sAt c6 loi gi vi
c6 hai gt ?

.1.n, 
f1i m0t bnn ch&i d{t rhlng blng rr6n lung ghd,

phdn ndo n[ng hon: phhn dii tray phhn ngXn?
15. Con quay daog quay tai sio kbOng ab?
16. Lric nAo thi Dlroc & trong mot cei c6c d6c ogtrcrc'khOng ctriy ra ?

. 1Z: 
K-h_i ntro mgt qu& chu tu do kb6ng ttrn xu6ng

tbAnb d6c ?

I
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18. 0 ch6 niro lrgng luc l6n hon: & L6ningrat hay &
Matxcova?

19. T4i sao chriag ta khdng nh{n ra droc ln cdc alb
dgc & trong nhe htt lfin nhau?.

20. & trcn M{t trlng bgn cd thD irhiy xa durrc bao
nhi€u ?

21. MOt khlu sUng trudng hien dti bin thlng duug
& tren MEt trdng thi tlan c6 tha bay ca6 bao nhi€u?
vdn tdc ban tltu c&a vi6n ilan li 900m/s.

22. Ndu khoan mQt .ii gi6og doc theo ducrng kinh
cria Trdi ddt rbi n€m I v{t n{ng vio trong cdi gi6ng
vua dio su6t ney, thi trong trudng hop kh6ng c6
kh6ng khi vat n{ng sE dr}ng l4i & cldu?

23. Khi ddo mdt iludng hhm xuy€n qua m$t trei nui
thi chn phli dAo nhu thd nAo dE cho ntoc mua khOng
tich tu 6 trong dulng bhm ?

24. Ligu iO thE nem mOt vit tu TrAi d{t sao cho n6
khdng tha tr6 lgi Trdi ddt dugc ching?

25. Trdn ildt nu&c Li6n-x6, nudc & ncri nAo ngay ddn
ngudi khdng bidt boi cfrng kh6ng chdt du6i?

26, Thu pha blng IAm v5' bing nbu lhd ndo?
27. Tlu d6m c6 thb chim xu6rg ddn tl6y bi6n kh6ng?
28. ViQc tluc thu ( Xetkd ) dqa theo dinh luAt rft

lJ nio ?

29. Ai aIA dua vdo trong ng6n ngii Nga cac tu ( ch t
khi r, < v:it chdt >, r thi quyEn r c phong vfr biEu,> ?

30. Trong < BIi toAn vE cAi bA nudc > n6i gi ? CAch
giai bAi toAD do trong sAch gied khoa s6 hgc & trudng
ph6 thdngc6 dring hay kh6ng?

31. Li6u c6 th0 chd.t4o tluoc mQt cdi hinh sao cho
ddug nudc tt troDg d6 chay ra kb6ng bao gid ydu di

,, chlng ?
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32. Ndu kh6ng dirng 8c{p ngr;a dE kdo o brin chu

<Matdobua> mI dtng 8 c{p voi (suc cfia m6i con voi
c6 th6 bang srtc 5 con ngua) thi c6 th6 keo bit dtroc
quir chu khdng ?

33. Gi3ri thich lgc drlng efia c6i lrom nu&c hoa nhu
th6 nio ?

il4. Tai sao hai con thu ch4y bOn olnh nbau tr6n
rnirt nrroc lai hut nhau?

it5. I(hi cA boi, bong b6ng ca c6 tac dung gi ?

l)6. Tlong v{t If ngrrdi ta phan biQt c&c ddng chdt
l6ng ra lim hai lo4i nhu thd nio?

37. Tai sao khdi tt' trong 6ng kh6i cira c0ng xui'rng
bdc ra lai thinh tung kh6i, tung khdi?

38. Tqi sao cd trong gi6 I4i n6i s6ng?
li9. 'Iai sao cAt trong sa mac lai c6 hinh s6ng?
.10. Phai l0n cao trong kbl quy6n bao nhi0u mdt aIA

cho ap sudt c&a n6 giim xudng mQt phiin nghin?
.11. I(bi ap su{t cta kbOng khi lA 500 Atmdtphe, alinh

luat N{ari5t cdn thich hop nta kh6ng?
.12. Nhigt tlQ mn nhiQt bibu bno cho ban bidt trong

nbirng khi cd gi6 c6 th{p hon khi khong c6 gi6 kh6ng ?

.13. Tai sao lhli tidt khi c6 gi6 ]fli lann bu6t hon
nhiing ngdy kh0ng gi61

44. Trong nhfrng DgAy n6ng buc, gi6 c0 nhdt dinh
dern l4i mit m6 cho b4n kh6ng ?

45. Sq hoat riQng cfia vd uop mAt dga theo nguyen
lj ndo? .

16. Lnm th6 n o chd tao ducrc mQt ti u<rp lanh khdng
.dtng nuoc tl{ ?
- tzi rtan thb chung ta c6 t;O chiu ducrc sttc n6ng

100oC kh6ng ?

48..Tgi sao n6ng 36oC & Tlsoken lli d6 chiu hon n6ng
24" & LcningrAt ?

I
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-19. Th6ng phong trong ddn dhu h6a c6 re. dung gi?
50. T3i sao nhtng vAt phhm cria $r chAy khdng lim

cho nggn lira ddn dhu h6a hoic oggn ndn tit?
51. Ndu kh0ng c6 trong luc, ngon lfra chAy sd ra sao?
52. Lim thd ndo dun duqe nusc trdn bdp ddt bfrng

hoi dhu lira & ncri kh6ng c6 trong luc?
53. Tai sao.nudc lim tEt l&a?
5,1. ViQc dtng cAch aldt c6 iI6 ddp tit lfta trdn d6ng

c6 dua v?ro bien tuqng gi?
55. CO th0 ldm nudc nguydn ch{t & trong binh sdi l€n

biing cdch ddt n6ng n6 bing nu()c sOi ducrc th6ng?
56. Ndu dim binh vio trong h6n bcrp nuoc vd nrroc

dd, nu&c trong binh c6 d6ng b6ng tlLroc kh0ng?
57. C6 th6 lAm nudc sdi & nhiQt dg trong nhi tluryc

khdng ?

;-r8. Dtng nhiQt biEu tlt xac dinh ap sudt cria kbt q u1e'n
nhu thd nao ?

59. C6 bnng ndng khong?
60. Sric hrit cia dA nam chAm tbi6n nhi6n so vdi srlc

hirt cria nam cbAm nbAn tao thi loai nao lon hon?
61. NgoAi sXt ra, nam chAm cdn hrti nlfrng kim

Io4i ndo ?
62 C6 kim logi nio bi nam chim cqrc m4nh {Ihy kh6nfa?
63, Nam chAm c6 tec dung lOn chdt nu6c vA ch{t

khi khpng?
61. 3 noi nlo tldn TrAi dlt, kim nam chAnr chr cl

hai dhu vb phucrng b[c (nary) ?

65. SAc hft neo matrh hon: sric hrit cria nam cham
ddi v&i s6t hay sric htt cria sit tl6i voi nam chAm ?

66. Co quan cim giAc nAo c6 th6 nhAn bidt ilunc
tdc .duDg c&a I5c ?

-67. M{y tr* dign tt cb thA nbdc duqo nh&ug th6i
sit n6ug d6 th$og?
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68. Tqi 5ao d cauh rnQt nam chim cqc m4nh, ddng
hb vdng l4i h6ng ? Ebng hb nio & c1nh nam chim Lh6ng.
bi h6ng ?

ti9. Dbng hb ra-tli ln gi ?'C6 thb ggi no IA dQng co
vinh cr'ru tlugc khdng ?

7(). Cdn ct? vdo su phAn rd ph6ng xa dE xAc dinh
tubi cira khoAng v{t vA tubi cria TrAi ddt nhu thd nio?

71. Tai sao chim din trdn nhtng dny diQn cao thd lai
khdng bi difn giat chdt?

72. Mdt tia ch6'p k6o diri trong bao lAu ?

7:i. Mudn chup cho mQt ngudi mQt t{m 6nh bly hinh
thi phli dit hai t{m guotrg drroi mQt g6c bao nhi6u'.)

71. Dgng co dtng Anh N{Et trdi vA mAy tlun n6ng ding
irnh M{t troi c6 gi khac nhau?

7;. ( Ki thudt nhit quang u li gi?
7ti. T4i sao thiry tinh chu cria mXt cA lai hinh chu ?

77. MOt nguoi l{n dtrdi nu&c c6 th8 nhin rd chir
tlong sach tlucrc kh6ng ?

7l't. Nguoi thcr ldn cd aldi mfr liin so voi mQt ngucri &
duoi nncrc khdng tlQi mir l{n {y thi ai c6 thE nhtn 16

v{t 6' dirdi ruoc h<yn ?

7t). Th{u kinh hai miit lbi c6 th6 dilng Idm klnh thu
nh6 ilucrc khdng.? Thdu kinh hai mlt l6m co the dung
lim-klnh pb6ng <I4i ducrc khdng?

tl0. Tai sao nhin d{y ao ta lqi tbdy n6 cao hcrn ihrJc
tt ch t it?

ll1. < G6c gini h4n r li gi ?

82. < Ph[n xq toin phhn > ld gi ?

83. Mdu trEng bac tr6u minh cA c6 loi gI cho
ca khdng ?

M. r Ei0m rutr , tlolg m6t nguoi In gi ? Lim thd
niro d& chr?ng thr.rc r&ng quA that c6 ali6m mt ?

It5. e G6c nhin , li gi ?
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S6. Phli dirt urt)t diing 10 cdp0ch r! c:ich xa nrit bao
nhidu db c6 th6 che kin duqc Mit tr{ng trdn?

87. Hai cauh cfra g6c 1', & noi cAcb dinh 10m, c/rch
xa nhau bao nhi6u ?

88. Euong klnh cfia sao MQc x?[p xi bing 10 lhn du]ng
kinh cia Trai tl{t. Kbi ta th.{y m{t trdu cia hinh tinh
niv duryi g6c nhin 40" thi n6 & c6ch ta bao xa ?

39. Ndn hi6u nhitng ciu n6i < kinh hi6n vi ph6ng dai
It00 Ihn i>. < kinh thidn vIn lim ghn lai 500 lhn > nhu
lhd nao ?' 90. Tai sao khj 0 td trdn min iinh phong nbanh vE
phia trrdc thi brinh cfra n6 thuong thuong lai quay vE
pbla san ?

91. LAnr tb6 nAo tl6 luc nhin mdt btinh xe quay cuc
ubanh liri lhdy hinh nhu khdng ddng d{y?

92. CAu nrli < Th6 kh6ng cin phAi xghicng dhu virn
c6 th6 nhin th{y nhfrng vq{t & phia sau ,, c6 driog
hay khdng'3

9il. Cdu n6i " Ilan dCm t{t cl cac chLi meo dbu miru
xdm r c6 drinq hay hhOng ?

9I. Ctii nao tmybn nhanh hnn: tin hiQu vo tuydn diin
hay :im lhanh trong khong khi?

95. C{i nto chny€n dOng nhrrrh hon: vidn dan hay
tidng sri ng n 6'.,

93. llai tt khr)eg cirm thrt duqo nhirng dao im nltrr
thd nAo ?

97. Tlong kj thuiit. nhftng im ktrdng nghe tbily dttoc
co rtng dlrng gi hay kh6ng?

98. < ILiy {nr > li gi ?

99. IIQI chuydn tAu lr6a di vts phia chirng ta, ti6ng
cdi cira no thay tl6i t6ng nhr thd nac?

100. Iihi chlrng ta dari xa mQt ddn nhqrc tiang bi0rr
di6n voi tdc rlr) biing t6c d0 cirr 6m thi tai chtDg ta se

nghe thi_v gi l'
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MqC LqC

chttong ltilr1 - cAc HItN TUqNG NHIE?

Crl quqt

, l'41 sao khl c(') gi6 141 thdy lqnh hon?
(iiil r)6n$ 6' sa m4c

-\'orn cho rnil c6 t iiim kh6Dg
Yd rrop rDiil
('lii $tlp llDh, khdDg dtEg Du(}c alli
't)irtrg ta cd tht chiu drtnc nd.r)g ddl mri'r r1('

nlo ?

Nhlct bltu lral' ln khl iP k6
-;l'lrdng pholg'dCn dlu h6a dtDg db lim tJ:'

J't:,1 sao rriort lila lu Do kbOng till\ tt,;t 
"lro,-.,,, 

sidr rhiiju trong cuin l1!u llrt'\'it
eira Gtuyn \'(cn.P

'Ilita rltlnl trim i) lrorlg nhal hdP lihong c(') lrong
Itl'o r)g

., f irl sao ou,rc lim tit Iira l
I tl,rng Iiir ,li dap lit liln nhu thF rrlo l
' {:,; lllS rhrr 501 Dlluc bi,ng Irutrc sol kh0t g?

'(lt thb iluD soi nu&c b:ing ttr]'61 alugc kh0ns?

- ( Cenlr lihi 1ip k6,,
(l,i phii Duarc s01 hao gid cirng D(iDg khong?

'-\rrtc al'r bi'rilg tay
[,inr i{nh l'irg thr.n

Ltuturll t(Dt - li" Y.i DIE^\

( Trl th?ch ,
lJit to/rn vi1 lt L}n
l)rr(i E stlc ttt

3
4
(;

7
7
l)

TraDg

J

,0
12

1;

-ll

I
I ,.)ti

.l!
i3

17
24.

21)

30
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Tt h6a thdp Dhu thC nio?
fNam cnam dlfn khbng Ib' Trd qu! thuat d[Dg Dam .bam

.coDg dgug crla nam cham trorg nong Dghlop
, Mdy bay lanr chAm
-(Gl6ng rhu chlCc quau te, cria llahomdt )
,Mdy v{n ttt rlieu ttr
Trau glao-ch16n glta trhtng ngu(,l treD sr'o ll6a

.ve ngudt trCD Trit d5r
Ebng hb vi nam cham
OoDg c0 (vinh c&u) dtDg Dam cham t(
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