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LOI NOI PAU

[ ngdy 4 thang 10 nam 1957, ngdy ma nquoi Nga
phing Ién khong gian vé tinh nhan tao Sputnik d3u tién,
nganh khoa hoc khong gian bst déu mé réng va tién xa
vrgrt bye. Chuyén lén Ct.{é’i@f%ﬁﬂg hay lén Héa tinh khéng
con I3 chuyén khoa hoc %lﬁaﬂ'g dwrorng nira ma I3 chuyén
dava dang thure ééﬁmm%&nm%tﬁm ‘quan trong cda nganh
khong gian nén cc, nwée. Auc.chau. va My chau dang
thiét lip cic chuwong—trinh—gido—duc khéng gian cho céc
thanh thiéu nién cda xiv sé ho.

Div nwéc Viét-Nam chiing ta con bi chién tranh
tan pha, dau cho nguwéi Vigt-Nam con nghéo nan thap
kém, chiing ta khéng c6 quyén khéng biét dén céc buée
tién cia khoa hoc, 13 vi ching ta hign sinh séng trong
mot khung canh khoa hoc, twong lai ching ta tiy thupc
vao khoa hoc cda nhan loai.

Khéng ngai sy hiéu biét thé thién cda minh, ching
téi c¢6 gang trinh bay véi qui déc gid, nhat 13 véi cie
sinh vién hoc sinh, mot thuyét khoa hoc néi tiéng bao
trim cac y nigm vé khong gian cia nhan loai ngay nay.
D6 la thuyét Twong-Déi cia Albert Finstein.
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Nguwoi ta ké chuyén mot gido sw d3 viét mbt cuén
sach dé giai thich thuyét Twong-Déi cho ngudi binh din
thong hiéu Nhung ho néi thém ring : «Ong gido sw niy
con tai gidi hon Albert Einstein, vi khi 6ng FEinstein trinh
bay thuyét cda éng thi trén thé qiéi con 6 12 nha bac
hoc c6 thé hiéu, bay gio- 6ng gido sw ndy gidi thich thi
khéng con ai hiéu ndi niva». Ching t6i hy vong tranh
dirgrc vét chan xwa cda vi gido sw trén va mong ring
sau khi doc hét quyén sach ndy, qui doc gid sé c6 mot
khai niém ré6 ring vé dién tién khoa hoc cia nhan loai
va vé thuyét Twong-Déi ky quic cia FEinstein.

Sau cing, ching t6i kinh xin qui thdy, qui dong
nghiép tha thd nhirng cho thigu sét va. kinh mong nhan
dwoc nhing loi chi din qui héa cda qui vi.
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CHUONG 1

NGAY BOM NGUYEN-TU RA POT

Y
NOi bat trong man dém Iy é’l'll'l‘l trén sa mac la mot thap

kKimy khi ding sirng sitng ldp lanh dwdi cae n

" | g sung, lap linh d a¢ ngon dén xanh
nf!a_t. Mot vat ke la B d8s W6 R a0 Bam ngao nghé trén
dinh thap, ngim hong . minhctrénolan cat tring,

Bén trong cac dai quan sat cach d6 8 cdy s8, cde nhd khoa
hoe va dai dién chinh phi Hoa-Ky dang lo lfng nhin xuyeén
qua bong t6i. Tir trong mot may phat am dil trén trin, phat
ra mOt tiéng d€m cham chap: «. .. Bdn, Ba, Hai, Mot. . .» Tiéng
dém vang 1én 18ng 1on gifta sa mac. Moi ngudi dén nin thé,
hoi hop.

- N&1

Mot khéi Iira khong 16 bilt thin téa ra, choi sdng gilp ngin
lan mit tred, lam do riee ca mot ving khéng gian rong lén va
tir tir lan rdng ra ngoai sa mac, xuong tén céc ho sau,

BEI muoi gidy sau, mot trin cudng phong dir doi théi dén
X0 nga (&t cd cac quan sat vién, theo sau mot loat sim nd kinh
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hon, ghé ron twdng chirng nhir 161 ngay tin the. Mit ddt rung
chuydn nhuw lén con sét. Mot cot khoi tring viron 1én thing
tip rdi tda ra nhuw mot cdy niim vi dai lo lirng & do cao 12.000
thwéde trén nén tréi den tham 1dm chfim céc vi sao.

Bdy gior kim d6ng hé chi ding 5 gid rudi sing ngdy 16
thing 7 nf¥m 1945 trén sa mac Alamogordo, ti€u bang New
Mexico, Hoa.Ky. Tai ¢hd nd, nguwoi ta khong con thity cai thap
ddu nita, thay vao d6 la mot hd sdu gan 10 mét. Cat chung
quanh hd di bign thanh mot 1op thiy tinh, phin chi€u dnh mat
tréi vira moéi 16 dang.

Piiy la lin dfin tién, con ngudi di bign d6i thanh cong
mot s8 lrong nho vat chit ra cic thi dnh séng, sirc néng, am-
thanh, chuyén dong. .. ma r’g@uP’ta goi mQt tén chung la néng-
lwong, EL—

Vi nd bom ngdfenledd taEW 1R Wor elitrng minh chiic chin®
cho cong thirc lirngedanh:cha:nhidaicbic hoe Albert Einstein:

R T Wi = S 1 S——

E'=mc¢"

N6 mé man cho mot k¥ nguyén rie ruc ro cia con ngudi,
d6 1 k¥ nguyén nguyén tr, mol ky nguyén co thé ning cao
doi song con ngudi lén tuyét dinh ma cling o6 thé dem con
ngudi tre lai thoi ky sdng trong hang dong.

Du biét rling chiing ta dang thira huwdng mot nén khoa
hoc giy dung biing tim 6c clia hang van ngudi ché khong
phiii ctia riéng minh ‘ai, nhung trong nhom ngudi dé, c6 mot
vii khuon mit dd ndi bat hfin 1én vi cong trinh clia ho anh
huéng ci hang miy the k¥ hay dii lam thay d6i lich sir khoa
hoe. Mot trong cic khuén mit thong thai dé 1a khuon mit
hign tir cta Albert Einstein voi bd riu mép rdm rap v mai
toc bong bénh,
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Voi Thuyét Twong-Bsi, Einstein lam dio 10n it ¢d y
ni¢m vé khong gian ctia nhan loai di c6 tir treée. Hién tap
cﬁc nha khoa hoc coi Thuy#t T'wong Boi nhwr 1a mot cot t;:u
vilng chic trong thé gioi dai vii try khong gian cling n}u;-
trong tiéu vii-try nguyén tir.

Trén phwong dién Toan hoc, Thuy8t Twong Bdi 1a mot
cong trinh tw tudng sieu pham va mach lac, nhung frén
phwong di¢n thye nghiém ngwdi ta kho dung céc thi nghiém
dé kiém chirng. Vi the thuyét nay c¢6 mot théi gian hli: iﬁ'ng
quén, chi con A6 murdi nguwoi chuyén mon khio ciru, \;ﬁ r0i
mot cach bat thiin vao nhirng ndm gin day, Thuy@t Twong
Boi hoi phyc lai uy (hé lieng ldy ecfia minh, Nouwoi
ta Fﬂ thé hiéu sw kién ndy la do hai nguyén do : dﬁt; tiéng b
ngay ngudi Nea phéng vé tinh nbdn tao Sputnik mé man ::.lm
tl._:i:ri dai khong gian, cac nha-khoa hoc bét diu chu trong dén
czﬁm bi :‘ﬂ:':it vi tru cang ngay cang nhiéu, do doé ho ]1}15? tim
lnéu: tror 1ai Thuyét T@&ﬂﬁi'ﬁﬁ?%ﬁgﬂh@i”{;&c phlm;ng lién thi |
nghiém ad khd (6 tan, cho phép cic khoa- hoo gia kitm chitne
Iy thuyét clia Einstein dé dang-va-chinh :-::51::.. h

B Trwée khi ching ta tign vao trin d6 ctia Thuyét Twong-
D3I, ching ta nén bist qua dién tién cii khoa hoc trwoe npay
Thuyét Twong B&i ra doi. | g=:
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CAHUONG 1

QUA TRINH CUA KHOA-HOC

ANH-HUONG CUA ARISTOTE

SU' CACH-MANG Ttlmmﬁ'ﬂﬂ”kﬂmﬂﬂoc CUA GALILEE
2y|ocSach Online VA NEWTON

- ¥ il B

Thuyét Nguvﬁn-hrq-ng-tﬁ' cua Planck

Hi¢én-twong quang dién

*
*
% Hai tinh-chat cda 4nh sang
* Chat ether

*

Thi-nghiém Michelson-Morley
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QUA TRINH CUA KHOA-HQOC

Ching ta tré lai ngay con mguwdi con song lrong cac hang

i % i n =

dOng #n trai cAy va thil sdng, ngay ma ho ¢hi ¢cé theé chdng lal
ciac thu dir bing cach vat lon hoic ném da ma thoi,

Tubng trang Vi ot gy “aep ‘tdi ndo 46, moL ngudi
titn st dang dung hét stre due ném da chdng lai mol con giu
dir. Hon da bay trwot Ta ngodi, trimg mot tang da lom va phat
ra mot tia lira. Mot dnh lira d6i voi ho nhw la mot phén cua
miil troi. Ho lam lai dong tic ném d4 nim mudi lin, 100 ldn
cho den khi eéie 14 kho biit chay, Mot ngon lira bing lén soi
sing gwong mit hon hé cha ho. The la ho kham pha ra lira,
moOt phal minh quan trong diu tién cta nhin loai. Tir ddy vé
sau, ho chi cin co xat that manh hai miéng da lra la c¢o
thé ¢6 mot ngon lira dé dun chin thit. Ngon lira néng do
nity gitp con ngwdi cai thién doi sOng, danh dudi tha dix khi
man dém buong xudng va soi sang ho trén bwoc dwrdrng ti€n bo
vitn minh. <

Diin din con ngudi bigt ché tao ra nha cira, xe ¢ ché vt
dung v cdc tién nghi cho déi sdng.
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ANH HUO'NG CUA ARISTOTE

| Bén khodang 350 nim truée Thisn Chia Giang sinh, xuilt
hién E:r:d)t nha thong thai biét sip XEp cie hién twong, cic lubna
tr-twrong theo hé théng minh bach. Pé la nha thong thai Arislut:

Trong suét nhi€u thé k§, tw twdng chia Aristole ngwr tri
trén toan thé Au-chau khong nbiing vé khoa hoe mi con %
triét 1y nita.

Aristole wée lrong ring mot ngiy nao d6 con nguoi se
dat dwoe tdt ca sw hidu bi€t v& thien unhién nho Viio lj'-lu.-'u;
theo nguyén tic thong thuorng, Theo nguyén tic dé newei i[u
cho ring moi vat thé roi xuéng dit chi 14 12 thudng 1.:; chinh
mat dit 14 chd & clia moi vit 'ma, Cling nhw khoi thi phai
bay lén tréi d& tao ra méy vi trén do 13 chd irg ngy clia
hoi va khoi, Aristote tin riing anh sang thoat ra lir 1115& con
ngudi. Khi n6 chi€u dtnénomiétc vt cone il (& thity vat deé: Ong
chidng bao gier nghi dén viée gidi thich tai sao {:Iu’lr;g la

khong thé thidy trong démit&i,

Tuw tudng cha Aristote dwge coi 1a mot tin didn, agh
huéng séu xa trén toan thd Au chau trong sudt théri Trung
¢d. Cac nha khoa hoc thoi nay cho rdng moi vat thé d u-m'-
cdu tao bdi 4 yEu 5 chinh : lira, dit, khong khi nu'frf.l-
chiing biéu hiéu e¢ho bin tinh chilt cin ban nongy, Iu‘uh I{ln{‘;
v dm worl. Ho ciim cui trong phorg thi nghié¢m {13' {'ﬂ; Hin
ra mol loai diem kim thach®, mot hon da khi cham vao day
thi ché d6 bién thanh vang. Ho mong giai thich duwoe laf
sao hign tweng ndy xdy ra, fai sao chiing ta cé6 miil lré:'n frsin
thé nay..., tit ci cii gl bo cling cé ging lim ngudn goc

e p——
¢ Pierre philosophale.
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phat sinh ctia né. Con dudng ho chon dd din ho dén mol
dwdrng ciing khong 16i thoat.

S CACH MANG TU TUONG KHOA HOC CUA
GALILEE VA NEWTON

May thay dén dau the ky 17, Galilé{i xuiit hién nh‘u' rn:“,)t
¢i sao sang hwong dan nén khoa hoc tro Jai duing dt.l':):::g cua
no, Galilée khong tim hiéu lai sao ma chi cd ging grlill ll*fi:‘:h
hién twong xdy ra cdch ndo va diing céc’ thi 't]:ghléﬂ'l‘ kle‘m
{.:h;ing Jai. Tir dily ngudi ta bit diu phéan tich, giai nghia, lap
che dinh luat tudn-tw cho ¢ac hién lrong:

Trong st roi lir do, theo quan ni¢m Aristote thi {n@i v&:t
phai roi xudng dit 1a vi 'l'hl_;jgi'h‘ggjdé mudn nhw vay. Galilée g:tal
thich mot vt roi sé chuyﬁn"ﬁﬁ‘r?g nhuw theé nao, uhanlf hay ::ham
lim sao vh dung tistongligmadétim, racae phireng l[‘lf'l__h cua-fl.r
coi. K& dén, Newton kham pha ra rang swrol 1a d{:{ sIEC Eut clia
trai A4t va dung thi nghiéiﬂukiémahﬂ:ng lai. Theo 11!111 lll'ﬂﬂ moi
ngrdi ta khong thic mic tai sao trai dit sinh ra sic hut.

Cac kham pha ciia Galilée r6i ctia Newton sau niy dem dén
cho nhan loai cac y niém veé luec, vé ap suiit, vé cic dao dong
vh chc lubng song. .. Nguoi fa thily duwong nhuw khﬁugl cO mot
hién trong thién nhién nao ma khong duoc thuwe ng!né:n:&, ma
I:.hlfmg duwoc chieng minh bing toin hoc ciia Newlon, voi moOt

do chinh xac dang Pl\l;ﬂ.

Newlon dwoe ¢oi nhu 1a mot dai bac hoe clia nhan loal,
voi Luat Van Vat Hip Dan, Ong giai thich dm;t'{: hiiu hél cic o
chuyén vén chia che hanh tinh, tinh to. Ngnffi -ra Newlon f‘:ﬂn
khai trién mot thuyeét tong qaat vé dnh sang gal thich céc hién-
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trrong qﬁangﬁhgc thong thwdng nher phin chitn 4nh siing, khic
X4, sw tan sie inh sang triing va su két hop mau sic,

Bit ddu tir diy, khoa hoc bude nhitng bwée nhiy vot va
¢6 khuynh huwéng di sau vao bin thé cha vat chat,

GIA THUYET NGUYEN LUQ'NG CUA MAX PLANCK

Nim lﬂ*l}U, Max Planck néu ra gia thuy€t Nguyén lrong
hay lwong tir, hilu gidi thich vai bai tinh vé cie phiic xa (bire xa).

Moi ngudi bigt riing khi dat nong mot vit kim khi thi no s@

phit quang : lic ddu vat chay do, rdisang mau cam, ving va

sau cung la chay sang triing, ¢o nghia la vat phit ra cac phic
X f[!i’.'] do dai song khae nhau tiy theo uhi¢t do ddt nong. Truhg
suot the ky 19, -cic nha baé hoditim eich thiét lan mot dink
ludt lién quan vé sw bién thién néng lwgng phat ra‘ dﬁi.vﬁ'i‘su
thay d6i do dai song va nhiet do. Nhung Lt ¢ ¢d giing clia ho
déu thiit bai, cho dea nga v PR H i Fa 4 woe mot phlrcr'né
trinh todn hoe nghiém dung cae két:quaithi nghiém.

Boc ddo cia thuyét niy 13 viée Planck cho ring ndng luong
phit ta khong lién tue ma la lirng phdn nho réd rac ma ong goi
1 ngurén lwong (quantum). Mdi nguyén lrong mang theo mat
nang-lirgng la : E = hN

N la tin s8 cha phic xa phat ra.
h goi 1a hing s6 Planck, h = 6.625,10-34 Joule.s (MKS)

Thi nghi¢m cho thiy n¥u dem do s ning lwong phat ra
chia cho tin sd cia phic xa, la luén luon duge mot boi sé cia b

Su kham pha ciia Planck chi dwoe tan dung vao nim 190,
Ldm ma ngoi sao cia Einslein bit dia sng choi,
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Dudrng nhu trong s6 céc nha bac hoc thei d6 chi ¢6 mdt
minh Einstein @& § d&n sir quan trong ciia gia thuyét Nguyén
Lwong va ap dung né vao mot hién twong khéc.

Einstein cho ring cic niing lwgng phat xa nhw &nh sang,
nhiél, tia X. . . truyén di trong khong gian dwdi dang cic nguyén
hr{_:»:ng rori rac, khong lién tyc. Gia sir ching ta Ejg‘o‘i treée mot
ngon lira, ching ta cim thiy nong la do két qua clia vo sO hat
nguyén lwong nhiét biin viio da thit, Nhin céc vat, ta thily Glll'lf'lg
¢6 mau khic nhau la do cac nguyén lwgng anh sing khac biét
dap vao (& bao miit. Cac nguyén hrong 4anh sang ndy thay doi
theo tin s8 N ciia m6i loai mau va Einstein goi ching la photon
hay quang Lt

HIEN TUQ'NG QUANG DIEN.

Einslein dwa vao thuy@t photon dé thiét lap mot dinh luat

cho mOt hién twongky,la méi kbam pha ra va dwoc goi la
tac-dung quang dié¢n.

foad

Cac nha vat 1y thol biy gid khong gidi thich dwoce su
kién sau :

Khi cho mo6t chim tia 4nh séng thich hop bin vao mot
bing kim-logi ngudi ta thily e6 bin ra di¢n tr. N€u d4nh sang
6 tin s6 thip hon nbuw dnh sing vang hay do thi ciing c6 tia
dién tir phat ra nhung vén téc cham hon ré rét. Vin tdc cac
dién tir thoat ra khong tuy thude vao do sang cua chium tia ma
¢hi tiy thudc vao mau ciia tia séng, hay noi ro hon tuy thuge
viio tin 6 elia tia sang biin vdo bing kim khi. Bem nguGn séng
ra xa va che biing m¢t mang mong dé c6 mot chim tia y&u
ot, cic dién tir thoat ra tuy it hon nhung vin toc van khong
giam bot.
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Hinh v& gidi thich tic dung.quang dién cda Einstein nim 1905,

hi¢n twong niy. Rinstein cho rang dnh sing kRéng phdi 1@ mgt déng.

n&itg lirgng lién fne ma né gdm vé s8 vi & chira ning lugng. Ong goi
ching la cdc pholon (qnang (i¥). Khi ede quang te dén bing kim loai sé

dip vdo ecie dién (i cha bing va lam ving cdc dién U ndy ra ngoai,

Van (6c viing ra tiy theo nang legng mang béi pholon,
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Einstein giai thich hién twgng quang dien nho vao khal
niém hal photon anh sing tren.

Mai loai &nh séng gom vo s& hat photon. Mdi bat
photon mang mot nédng lwong E = bN tuy thujc vao tin
s ciia anh sang. Khi biin énh sang vao bing kim khi thi
cac hat photon s& va-cham cic dién-tir va nhuong s ning
lwrong mang theo dé cic dién tir thoat viing ra.‘Tia sing €0
tin s6 cang cao thi nding lugng ma cic dién tw nhin céng
nhigu, do do van tdc thodl ra cua cac dien tw céng lon,
N6i tom lai van tdc thoat ra cia dién tir ti 1¢ theo niing
lwong cha photon bin vao.

Einstein phat biéu nguyén fiic trén biing mot loal phuong
trinh toan hoc va cac phuong trinh niy dem lai cho oOng
gidi thuwong Nobel vé Val Iyi:

Nhe vao cong linh tréo, _nkgu-ﬂri. la ap dung tic dung
quang dién _gau-:.-aviédjoﬁ‘"l’féoat‘ifﬁf’i’@ e qldng dién ding trong
vo tuyen truyén binh, trong k. dign ¥a phim chieu béng:
Kham pha clia Einsteinveé-cae—photon anh sang dem lai
rhe r8i cho cac nha thong thai, vi hién twong quang dién

trén da di nguoc lai thuyét 4nh sing song cua Young va
Huyghens.

HAI TiNH CHAT CUA ANH SANG

Trude kia dé gidi thich cac hién twong giao thoa, nhién
xa anh sang, cic nha vat ly Young va Fresnel da bac bo

thay€t clia Newlon cho ring &nh sang gém uhiéu VI thé,
va phét bidu ring aoh sing hop bévi nhirng lubng song.

Pit mot soi toc nfim trong khoang mol.ngon dén va
man 4nh néu anh sing gém nhitng bat nho thi sgi toc se
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cin 4nh sing dwoc mot phin nio vi st da mot béng nhd
trén luwong ; diing niy nguoi ta khong dwge mot bong nao
rén tirong cd, dudong nhw anh séng di phiy tran qua soi
toc nhwr mot lan séng nwée tran qua mot gop da nho.., Twong
lr, Yol mOt chum tia sing qua mot 16 hong nho, ta thily trén
man mot vong lron sang rd rang, nhwng néu 16 niy nhod cé
6 kim thi trén man co6 nhirng vong sing tdi dong tam, Hai
hi¢n twong trén duge goi la hién trgng nhiéu xa.
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Hién tugng giao thoa 4nh sing : Hai khe hér
¢o tac dung nhir 2 ngudn séng. Nhin trong kinh
nhim, ta thiy nhiéu vach sang tdi xen ké nhau.

Thay vi mol 16 ta diing hai 16 nbé diit gin nhav, trén man
s€ hién ra nhuog dai sing 6i song song nhau, Ta ¢6 thém mot
hién twong khac goi 14 hién lwong giao thoa 4uh sdng va chi
giai thich duwge kbi ta chiip nhin anh sing la cac ludng song.
hai luong song anh sing phit xudt tr hai 16 nhd sé giso thoa
nhau {rén man giong nhau nhir hai leon séng rén mit nuwde
gip nhau; khi hai ddu s6ng tring nhau ta ¢6 mot ddi séing (inh
siing cua hai tia bo tde cho nhau) va kbi hai diiu séng d6i nhau
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ta ¢6 moOt dai 13i (hai tia sing khir nhan). Anh sing chi ¢6 the
la mot lubng song rung dong méi sinh ra hién twgng hai ludng
sang hop nhau cho ta mot khodng 6i nhw trong hi¢n tugng
giao thoa niy. Cac hi¢n twgng nhicu xa va giao thoa anh sing
s& khong xdy ra khi anh sang dwge ciu tao bing nhirng vi the.

Trong hai thé ki, cac Iy thuydt va thi nghi¢m déu dong y
xiic nhan anh sang phai la mdat hién tugng séng. Gid diay cac
dinh ludt quang di¢n cia Einstein chirng minh rang anh sing
ciing phai gém béi cdc hat photon.

Vay thi dnh sang la nhitng luong séng hay la nhirng vithe ?

Cau tra 1oi dwoe nha vat 1y tré tudi ngudi Phap Louis
de Broglie gidi dap vao nam 1924, De Broglie trinh bay mgt
luan an cho riing anh sang d@pe ciu tao boi cac vi the va
cic vi thé niy khi chuyén dongc6 kém theo song.

Mot thoi giau sau'khilDel ‘Brogliepduamra thuy€t trén, nha
bac hoe Sehrodinger bho khuy@t thém va kbai trién thanh mot
hé théng toan hoc dung-dé-giai-thich-ede hién trgng nguyén
lwong vi cic su di chuyén ciia nhitng vi the trong nguyén tir
Hé théng nily dwoe dit tén l1a Co-Hoc Ba-Dong.

Hai ndm sau vio ndm 1927, hai nba bae hoc Hoa k¥
Davisson va Germer diing thi nghiém kiém chirng dwoc su
chinh xéc clia hé théng Co hoc Ba dgng va di dem gidi
Nobel lai cho De Broglie.

CHAT ETHER (E-TE)
Tir khi gii khoa hoc chiip nhin dnh sing la mot h¢ thdng
song truyén di thi ho roi vio mot trrdng hop kho giai quyét
khac, Ho nghi riing cling nhu séng co hoc, mot lan song dnh
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sang mudn qua mot lop nwée, khong khi hay khodng chan
khong trong vii tru, thi khong gian phai chira dung mot thi
gi d6 twong tuw nhw vat chiit dan hoi bity gi anh séng moi
truyén di dwge. Cac lan song sinh ra do moOt chi€e tau phdi
nhé moi troeong nwde méi truydn di dwge. Ciing nhir 4m
thanh, n€u khong c6 khong khi thi khi ta noi, khong ai nghe
dwge mit tigng nao cd ; khong khi 1a moi trirong truyén tiéng
n6i cta ching ta ra khip moi huéong. Nhwr vay cai gl da
truyén énh séng di khiip noi trong vii try 9

Huyghens tra 1oi : « Bo 1a chilt ether. Chiit ether 1a moi-
truomg truyén cac lin song dnh sang. Ether 14 mot chilt vo
hinh, c6 tinh dan hGi va tran ngdp khap khong gian, thim
thiiu trong moi vat chit

EEther theo ti€ng Hy-lap od nghia la khong khi, biu troi
hay viing thweng ting khong kbi. Quan ni¢m ether khong phai
la mt quan niém méi mé gl, nd did c6 tir thév (hwong cb.
Aristote cho riing efhiér 14 Yot 10"t nitm ciu tao vat ehit,
Ong vigt nhu sau go.Trdin dit bao boe béi nuwée, niwde bii
khong khi, khong khi-hoi-etier, Ben ngoai elher thi khong co6
gl ca .

Trong nhi€a thé ky, ngudi ta ehfip nban ether ma khong
thdc mie. Sir Oliver Lodge néi riing : « Mot con cé sdng dudi
day siu ciua dai dwong, khong c6 cach gl hiéu duge s hién
hiru cia nwée chung quanh né vi nuwée im ling va khong xao
dong ; ether ddi voi chiing 1a ciing twong twr nhw vay », Khong
ai ¢6 thé thily hay cam gifc dwoce chiit ether vi né tran ngap
théan thé, ngay trong cd xuwong tiy cia chiing ta. Cac nha bic
hoc con thém rfing cac song di¢n (i cling duwoe ether {ruyén
di. Nguoi nao khong chiip nhan sit hién hiru cia ether
duwge coi nhu mot k& noi iy chay ftrén bién ma khong
cdn nudec.
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Tuy nhién mot vai nhd bac hoe mudn ring phii ¢6 mot thi
nghi¢ém rd rang cintng minh sy hién hiru celia ether. Maxwell
ddt viin dé nhwr sau :

«N€u ta c6 thé xfic dinh van tde ciia anh sing bling cach
tim thoi gian dé anh sing di tir mOL tram quan sit nily d&én mot
tram quan sil khée, thi ¢hing ta cling c6 thé so sinh né voi
vin toe dnh sing di ngwee lai dé tim ra van e cla ethery,

Tir sing ki€n trén, Albert Michelson nhiit quy€t bit tay
vao viée fim mot thi nghiém kiém chirng s hién hivu ctia ether.

THI NGHIEM MICHELSON — MORLEY

Bi€t riing hanh tioh clia ching ta chuyén dong trong khong
gian voi vin 06c 30km/gidy, !Mm lson wée lrgng ring véi
vin tde khi lon nidy, chuyén | dﬁrlg}fun (rai dit sé tao ra mol
aludng gi6 ether» gidn nlur mol lubng gio khong khi thoi vio
miit khi ta chay nhanh'y. s ?f;‘i‘%ﬁ”}‘]h”ﬁ:ﬁ{ﬁ&]i“hm Edward Morley
nghi dén viée diing Imi‘lmf--m’mg di' wgirr@¢lviéu nhan va cling di
mot khodng dwdng, Gid S To @ludng gio ethery thi mot tia sé
bi cufn theo lubng gid trén va c6 vin toc lon hon, trong khi

tia sing kia s€ bi cdn lai nén c6 van tdc nhod hon.

Dé do chinh xéc thoi gian va van (8¢ ma dnh sang ding
dé vugt qua quing dudng dd dinh truroe theo khilp moi chidu,
hai Ong tao ra mot dung cy kha tinh vi mi hai ong goi la giao
thoa Ké.

Giao thoa k& niiy gém mot hé thdng gweng diit th€ ndo
cho mol chiim tia sing dén s€ bi lach lam hai tia theo hai
phwong thing goe nhau, hai tia niy s& dwrge phéan chi€u lai
trén mot kinh nhim. Néu ching dén kinh nhim ciing mot théi

gian thi mit dit tai kinh s€ thiy mot vét sing tai chinh giita
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Thi nghiém MICHELSON-MORLEY

i fm lim ctia Giua-mc:a-k&' Michelson, nguii la dét mot guong lhiy
inh 4, G.tra'ng' A dwge lrdng bac mgl phiin, the ndo cho dnh sang chi
muyt{n qua phan nia va phan chién phin nira, Mgt tia sang dén u'f A
ml‘. b:ifucﬁ lam d6i : mét nita di nga ACAM, mot nira kia di dién gﬂ;‘fﬂ
Vi tia ACAM zugén qua 3 Win lip thuy tinh clia guong A tmni Mu: i ‘
!Ar;i:ﬂ; :d:"rf muyén.qna_ mgt ldn, nén d& bii trie s chiam g, nguréri ta d-;tl
e A.ﬂg di cua tia ABAM mgt girong lrong sudt cb be day nhu

i | :;# gfng giao-thoa-k nlly duge xoay khdp moi hadng, Thi nghiém
o thay U phueong hiwéng ndo, hai lia sing cfing dén mdt mét lee
nghta la ¢6 cing vin (e, o e
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con nfu 4nh sang ¢ hai phwong thang goe do khae van toc
nhau, nghfa I dén kinh nhiim khong ciing mol lic thi miit ta
s¢ thifly mot hé thong vach sing t6i xen ké nhau (hién twong
giao thoa),

Thi nghiém cho thiiy trong bit cir phwong hudng nao,
anh sang ciing m#t mot thoi gian nghia la cb cling mot van
tée khong dbi 299.793km/gidy.

Thi nghiém Michelson-Morley lam mot sd bie hoe ng!:'i
ring chiit ether tran ngdp trong khong gian chi 14 mgt chil
twdng trong, khong co thue.

Nhurng ¢6 nhién nha vat Iy khéc et ging giiii thich lai sao
hai ong Michelson, Morley khong thdy sir hi¢n htru ctia «ludng
gio ether», Mot trong nhirng:|¥ kién la ling nhat la cua Ong
George Fitzgerald. Ong nay :_:b{;l ri’th hai Ong sO {.ﬁ khm:!g
phat. gide  dwoc 51rc,g}1\e§;§'llic l}jlr;:% | thglm I;Hfmpgngm ether la fiu .gac
dung en do lwong dd thay 51 theo van téc, I}ay noi trang
ra dung cu ctia hai ong bi rit miglin vitacdang de cho bhai Ong
khong thily sw sai biét. Luc bily gio, khi bi chit van Filzger-
ald ling bing trong viéc giai thich 1y thuy€t ciia minh,

Hai nidm sau, vio nim nam 1895, moOt nh& thong thai
Hoa Lan tén Hendrik A.Lorentz cong bd mot chirng minh toin
hoc v niém cha Fitzgerald va fir d6 hién twrong rit ngin nay
dwoe goi 1a hiéu (ng Fitzgerald — Loreniz.

Theo cic phwong trinh ciia Lorentz thi mob val kh
chuyén dong sé co chiéu dai thay d6i, Mot chiée xe hoi chay
voi van 10c 80km/gidr s€ bi rat ngan chién dai dg 5.10-11 hay
0.00000000005millimét, St rit ngin ndy qui nho nén khong
tl.urﬁ'c ndo co thé do dwoe cd. Nhung voi vin téc lom, gin
biing vin toc dnh sing, sy rut ngiin sé ro rang hon, Vén 10¢
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cang lom s ral ngin cing nhidu, Mot ciy thude di chuyén
voi vin toc biing 90% vdn (8¢ dnh sng sé rit nghn di phiin
ntra. Qué gioi han nay, sw rat ngin sé nhanh hon. Néu edy
thurde bay voi van tée 4nh sing thi theo I¢ thuy@l c&y. thwée

#
a

s€ rut nglin 100% nghia 14 no sé bién mil hin.

Vai viin t6c ma treai ax chay quanh mat trdi, giao thoa

k€ ciia Michelson.Moriey chi ril ngfin di 1 phiin 200.000,000 "

theo phwong chuyén dong; di qua nhd nhung ciing dii dé hai
ong khong nhin thily sir khic biét giita hai tia sang théng goc.

Trong gi6i khoa hoe, ngudi ta rift chi thm dén thuy€t cua
Fitzgerald.Lorentz va thi nghiém Michelson.Morley. Ngurdi
diic biét chni ¥ d€n nhiéu nhl{rl i}a Albert Einstein, lic do dang
Id mot nhén vién tim thudng eliaviin phong chirng nhin bing
ciip bén Thuy.si, Dua vao cong trinh cla Michelson-Morley ya.

R Toe Sl , dl(}ft'WLO.Z(FE]CEH’]IEiilmquO']'l | g
y niém cua Filzgepald-Lorentz, Einstéin caeh mang khoa yat Iy

Jownload Sach Hay |DocSach Online

[ e W PR Ll B - |
E —

et

B, SR
o Ui
ST s 2
£
=

H, 4 : Michelson, Einstein vi Millikan

33

Download Ebook Tai: https://downloadsachmienphi.com

—_— —
—— o e e

— Tl

=

il



MORE EBOOK: nttps://DOOKYyKnhoa.com

cia the ky -0 biing cich dung 1én mot kin tric méi cho vii
tru qua thuyét Tuong Déi,

Thuyét Twong Pdi ndy gém hai phén :

— Phén ddu goi 14 Thuy€t Twong Bdi Thu Hep duwoc cdng
bé néim 1905, khao ctru vé su chuyén dong, vé anh sang, thdi
gian, va vé su lién quan gilta khdi lugng — niing luwgng.

— Phin sau goi 14 Thuyét Twong Bdi Tong Quét, cong bd
niim 1916, khio sit su chu}'én van cua clce hanh tinh frong vii
tru va lue hiip din gitta céc thién thé,

downtoadsachm ii.com
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CHUONG I

THUYET TU°O'NG-POI THU HEP (1905)

.': 1'=fi.|ﬁ
CHUYEN-DONG. TUONGBOI .. o,
VAN-TOC TUYET-DOL. CUA ANH SANG

* Tinh céch tuu-t:g_dui‘-i-iwt:ﬁa syt dong thoi
THO'L.GIAN TUO'NG-DOI

%* Su nghich-l¥ clia Langevin
KHOI-LUQ'NG TUO'NG-DOI

% Khéi-lrgng va Trong-lugng

% Sy twong-déi clia khéi-lugng

SU TUONG-DUO'NG GIUA VAT-CHAT VA NANG-LUO'NG
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THUYET TUPONG-POI THU HEP (1905)

CHUYEN DONG TUONG-DOI

Thuyét Twong D6i dwoe xdy dung trén mot s8 nguyén ly.
Nguyén ly, ciin bin diun tién ma Thuy€t Tweng-doi Thu Hep
chiip nhin, phéat biéu ring:

Tét ¢4 chuyén dong déu twong |déi.

''''

Einstein Te 26 tudi, ﬁang*lrlnh biry
vé Thuyét Tuong BSi Thu Hep.

-
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Trong cac khio cirn khoa hoc thong thuwdng, ngudi fa
thwyng coi trai dit nhu la mot hé thong bt dong. Néu chiing
ta mudn, ching ta c¢6 thé cho riing cdy ¢6i, nha cira, ban ghé
déu bit dong trong khi thu vat, xe ¢0, tan bé chuyén dong.
Nhung voi cic nha thién vin, trai dat lai co mot chuyen dong
phirc tap trong khong gian: khong nhirng trai dit tr quay
quanh truc 40,000km moi ngay va chay vong quanh mit tréi
30 cAy s6 mdi gidy, ma nd ¢odn bi 16i cudn quay cudng theo
con 16c vii fry. Thai dwong hé cua ching ta va cic ngoi sao
chung quanh ciing chay dua v&i nhau bén trong giai Ngin
ha voi van t8c kinh khing 300km/moi gidy, va chinh toan
thé gidi Ngan ha ciing di chuyén ddi voi cac thién ha khac,

Chiing ta chi co thé xac dinh cic chuyén dong hon loan

do biing cich so sanh chu)?m;d@}ng, chia thién thé ndy doi voi
thién thé khae, cna trai dat @v i mil tea, ctia mit trod d6i voi

sa0 Véga... nghia 13 tit ca chuyén dong do déu Lrong doi Ed.
downloadsachmennhl com

q"F““hﬂrEﬂﬁh i H ?*F"'v{)m SachOnline
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Chuyea ddng twong ddi cha mil Lring,
trdi dat vii mat troi trong khéng gian,
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Newlon nghi réing trong cic chuyén dong twong ddi phi-
thudng nity, it nhit ciing phii ¢6 mot chuyén dong tuyét déi
nghia la m{t chuyén dong dwge xdc dinh ddi véi mot diém
ticu chuiin ¢d dinh trong vii tru. Ong cho réing trong nhitng
vilpg xa xéim, ngudi ta s€ gip nhitng ngodi sao c¢8 dinh hay
nhitng thién the tuyét-ddi bt dong. Nhrng ong thi nhin réing
chiing ¢6 phwong tién nao ¢6 thé chirng minh dwoc digu do.
Ngoai ra, Newton coi khodng khéng gian nhw 13 mot thue
thé vat 1y, tuyét dsi bit dong vd do d6 Newlon dung khong
gian nhw 14 mot khung tiéu chuin nho dé6 nguwdi la co6 thé
xic dinh dwoce cic chuyén dong cla cic ngdi sao va thién
ha. Vi khong thé chirng minh sy kién niy biing cic Iy luin
toan hoc, nén Newlon dya vao cac Iy 1& thiin hoc : theo ong
khong gian biéu hi¢u cho sy hign dién clia Thuwong d€ &
khip moi noi trong thién nﬁéﬁ.; rong hai th€ ky, quan diém

cua Newlon dwge coi 14 thich hop nhit.
: dewntoadsachimienphi.com

Bay gid Ei‘nsteiﬁ_ﬂl‘%%Fi\l_;;;g,jgﬂgﬁﬁ q;ﬁp;,llrén cua Newlon. ﬂug
cho réing khong c6 mot diém nao trong kiidng gian ¢8 dinh dé
co thé ding n6é lam titu chudin xac dinh cac chuyén dong clia
frai dit hay thién thé khac. Vi khong co dim niao c8 dinh
nén ta cling khong c6 chuyén dng tuyét ddi. Theo ong, néu
logi bo tit cd chc ngoi sao, cac thién ha trong vii try thi
khong gian ciing khong con nira.

iKhi Einstein dp dung nguyén ly chuyén dong twong ddi
vio viée giai thich chat ether thi ong nhén thily riing khong
th¢ ndo chitng minh dirge sw hién hira cia ether, PE tranh
dung chir ether, Einstein d€ nghi n6éi 4nh sing c¢6 dic tinh
truyén trong chan khong.
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Nguyén 1y céin ban thir hai cla Thuygt Tuwong Béi Thu

Hep biit ngubn tir cidc y niém di biét trirée hang trim ndm
va duwge phat biéu nhuw sau :

Tat ca hién twgng va dinh luat thién nhién déu gidng nhau
trén moi hé théng dang chuyén dong déu hay dirng yén.
O trong mot hé théng dang chuyén dong déu hay tuyét
d6i dlrng yén, nguoi ta khong thé chirng minh dwgc hé
théng d6 dang chuyén dgng hay khéng.

Khi ching ta di du lich trén m¢t mt chiée tan hay frén
mot chiée xe hoi dang chuyen dong déu (van tdc khong thay
d8i bt thiin) chiing ta c6 thé lam mot thi nghiém nho nho sau :

Cim mot dong tién & mot tay, con tay kia dit ngay dudi
theo phirong thing dirng. Budng d6ng tién ra, Chiing ta nghi
riing trong khi déng tién roithi xe di chay toi dwge mot
doan nén dong tién s& khong roi ding vio tay dang hirng.
Nhirng thwe t& dong U’ ror difbg Vb Bih tay dwoi, Mic di
xe dang chuyén dongdéu, hién twong voi clia dong tién xay ra
giong nhir 1a xe dang dirng yén Néuxechay that ém va khong
co cira sd, ching ta s€ khong bi€t xe c6 chay hay khoéng, va khi™
mé ctra ngé ra ngoai, ta méi biét xe dang chay. Ngudi ta chi nhén
thdly su chuyén dong khi cé sw thay doi vitri doi voi vat khae,

Hién giér chiing ta biét ring trai dit quay quanh magt tréi
voi vdn t8c ritt Ion nhirng ching ta vau khong cam thiy minh
dang chuyén ddng qua khong gian va toi by gio vin chua
¢6 mot thi nghiém nio thuc hién trén mit dit chirng minh
dwoc trai ddt dang chuyén dong quanh Midt Tréi (thi nghiém
con lic Foucault chi chirng minh Trai Dit xoay quanh miwh).
Ching ta biét sy kién ndy nh& vio s thay doi cic mua va
nhé vao quan sat vi tri ciha trai ddt d5i voi mit trol va cac
ngdi sao k€ bén.
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Mot dinh luat thién nhién khaim ph4 dwoe trén miit dit co
thé suy dién &p dung vao cac hanh tinh hay cac thién {hé khac,
Nhe' mot trdi bom roi tring mink, Newton tim ra dinh loat
h%p din clia qui dit va fir d6 ong duwa ra dinh Iudt van vat hilp
dan gidi thich cic chuyén dong cia cic hanh tinh va ngbi sao.

Hai nguyén ly trén cia Einstein khuyén cic nha thong
thai dung ¢ gang im cho khong gian vii tru mot chuyén
dong tuyét ddi. Ho s& mit cong toi khi mudn tim cac van tdc
that sw cia che thién thé. Thién nhién khong gitip chiing ta
mot dicm ¢d dinh ndo d& ta co the xic dinh cac chuyén dong
quay cubng clia cac thién thé vi dai niy.

Khai ni¢m chuyén dong lwong d6i dwa ching ta ién
twong dén van téc Lirong di cua cac vat. Mot nguoi dang &
trong mot xe Iira chay voi vg?i&f’ﬂih 40 km/gi¢r, N€u anh ta buée
di ciing chi€u voi xe voi van t8e 6 km/gio thi van 8¢ Lirong
ddi ctiaranh ta dSi vy mdktddiit ki ) eong 6 hay 46km/gio. Néu
di ‘ngwoctlai thi van t6e twong ddi clig anh s& 13 40 trir 6 hay
Sdkmfgio, Nguyén tic cOng trir van-tie nay dwa vao cac Iy 18
hién nhién théng thuong va di duge ap dung tir thoi Galilée
vao cac bai linh vé chuyén dong phire tap, Nhirng nguoi ta da
gip nhiéu kho khan khi ap dung nguyén tic do vio anh sing.

VAN TOC TUYET DOI CUA ANH SANG

Mot sur kién khong thé chdi cai ma thi nghiém Michelson.
Morley cho biét 12 van téc ctia anh sang khong hé bi anh.
hudng béi su chuyén: dOng cua trai dit. Einstein dwa vio dé
Iy ludn ring : n€u vin (8¢ Anh séng khong ddi va khong tuy
thuge vao chuyén dong cia trai dit, thi no cing khong luy
thuge vao chuyen dong clia miit trdi, clia ngdi sao hay clia céc
thién thé phat ra 4nh sang. Ngoai hai nguyén.ly cdn ban da
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néu trén, Einstein phat biu mét n ' ¢
‘ ol nguyén 1y cin ban thy
cho Thuy@t Twong-Péi Thu.Hep : : e

Van-téc anh sang tuyét dsi khong déi va khéng tiy thude
vao chuyén dong ciia nguon sang hay quan sat vién

2 'I\gcr';{: tlu anh fﬁng, khong e6 cai gi giong hét nhay {rong

giay lién tiép. Didu cho ngudn phat ra énh séng I3 mot ey
dén cdy nhd bé hay mot dén néon sang ruc, van tdc ciia anh
sang ciing khong thay doi,

St kién la ky ndly dwoe xac nhan trong eac nghién cirn vé
ngoi sao doi, Trong vi tru co nhirng cip ngodi sao quay quanh
mot diem trong tim chung ¢ho ¢ hai: vi th€ khi mot ngoi
580 ndy chay lai gin Irai dt thi ngodi sao kia di chuyén ra
Xa Viée phan tich ti mi ca¢ qaang phd ay ecac ti

: ac|quang pho cho thiy e |
phat xufit tir ngoi dand cha b.- L SN 8 408
2 | Ngol sao dang-ehay lai gin trai didt ¢o van te
:mg \ié.lﬂ 1o :inh %g.ﬂ%%aqgﬁ]i@@,ﬁi‘%%ﬁii ra xa, YVan Ldc énh
sang Ia mot hang s_f‘li” Ehﬂ quat cua thien nhién. di cho chﬁﬁg
ta ngoi trén mot phi thuvén bay voi van (8¢ 4nh sang thi cac

=L

tia sang dén chiung ta van 1a 300.000 civ s8 mai sidv L
hon khong kém., y 80 moi giay khong

Tinh céch twong-dsi cia sy dong-thei,

EinEtEiﬂ (jl Eﬂu Va0 '-’?iﬂ dE bﬁl] !
= : g cach dung mot thi ;
teong torong khae: g mg nghiém

Mot quan sat vién dirng tai mot bén nha ga xe lira, tranh
mot con bao dir dgi dang thdi dén, Bong hai tia sét giéng’ xudn
cung mot lic tai hai diém A va B tyrén dudng riy. Gia si quaE
sat vién dirng ngay chinh gifta doan duong AB, Iic do anh ta
thily haj tia sét Xay ra ciing mot lie. Bay gio hily tudng twon
‘mf}t chiée xe lira dang chay toi nha ga 1-’51 ¢O0 mQl quan sat \;iélf
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thit hai trén noc xe, Ta “"F—,‘f r;f._i‘itg khi quan sal viéul thll'r hai
dén vira ding trirde milt quan $at vién thir thi hai tja séf
giang xudng hai diém A,B. Ngiroi ta s& hoi anh sdng cua hal
tia chdp c¢o dén q.uﬁiiwﬂﬂﬁénffrmTlthfr.hu‘aaii-inﬁx}‘ mot lwot khong ?
Einstein tra 1o riing, khong, quan st vien thi hai s& nhén
tia sang tir A dén {ruée—nghia-la-tic_hirong ma xe chay 1oi.

N&u ching ta con nghi ngd, ching ta €0 thé tudng twong
xe chay vé phia A voi véan tée 300,000km/s. Trong truwrng hop
ndy, quan sat vién tha hai s& khong bao giz nhan dwoc anh
sing clia tia sét B, vi lia sang do6 chiing bao gio di nh::nh hon
xe. Lic dé quan sat vién thir hai co thé xac nhdn chi1 ¢6 mot
tia sét xudng dudng riy.

Diu cho van t8c cha xe bao nhiéu di nita, quan sal vién

" thtr hai ludn luén noi riing tia & trwee mit anh ta daoh

xudng duong riiy trude, trong khi doi vol quan sat vién ddu
tién thi hai tia sét dong thoi xdy ra mot lugt. Vay thi quan
sit vién ndo ¢o Iy ?

Einstein tra loi tiép ! Ca hai déu co ly, Ldy diém tiéu
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hu‘ﬁu 12 nha ga thi quan sit vién thi nhit co 1y, nhirng déi
vérl‘:t? hoa thi quan sat vién thir hai cé ly. Tinh cich dong-
tho'i cua cac bién ¢5 14 mot tinh céch trong doi va chi co y

nghia khi ndo ta xét cic bign ¢§ trong cing m
| t 1
tiéu chudn ma thoi ! . iy e

| Ol?g nh&:n manh : «<M6i hé théng ticu chuldn ddu b thoi
glan rieng cua né. Mudn xac dinh thei gian cua mot bign c¢d

chiing ta phai xac dinh 5 rang h¢ thng trong do bidn cd xdy
F va cdc tiéu chuan thoi gian twong ung voi hé thong dov,

| Thi du mot ngudi & Saigon néi chuyén bing dién thoai
voi r.n()t nguol khic dang & tai Niru-Udre, Hoa-Ky I'{gtriri ta
¢o the bio ring li€ng noi cha hai ngwoi duroc nghe-cﬁng mot
lie, nhung khi do & saigon dong ho chi 8 gif; sang ma ¢ Niru-

Beteigeuse En Aldebaran *

downlosgy dguang AIEB .

£ o 4 o)
CHOM SAO0 -
| ﬂﬁ'a"ﬂﬂ

, *
LT

Mol vu nd trong chdm Orion chirng t3 rang théd gian khie

nhau @3i véi che quan sit vien nim trén chc hé thing
khic nhau.
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Uée di 8 gior 18irsi. Ching ta bay twdng twong xa hon bang
cach cho ngoi sao sang chéi Betelgeuse trong chom soa Hiép
si Orion. bi nd tung. 300 nim sau, ching ta trén Trai dit moi
thily vu nd vi anh sang phat ra boi vu nd phdi d¢ 300 ni#m
méi truyén toi trai dat.

Ngoai ra mot nguwoi ndo dé trén ngoi sao Aldébaran sé
thily vo nd san 230 niim vi khodng cach tir sao Belelgeuse dén
Aldébaran la 250 quang nién. Ciung mot hién twong no ma
chiing ta ¢6 cac thoi gian xac dinh khac nhau fuy theo quan
sat vien nim trong hé thdng thién thé nao.

Einstein phat biéu thém réng mot khoa hoe gia mudn cho
cac dinh luat vat 1y cia minh van gilr nguyén gia tri trong
ti{t ¢ hé théng tiéu chudin trong vii tru, nguol do phai coi cac
dai lirong do khong gian va thsd gian 1a nhitng luwong thay doi.

Cac phép tinh vé su bitn d6i theri gian va khodng cach tu

_ . dow nto 3¢ sagimi gnphi CQ T
mat hé théng ndy sang m%l 181 fhﬁng Y%hae dwoe cho boi eac
phirrong. trinh cia Dorentz wma thiénoha: goi 1a phép bién doi
Lorenlz. Phép bién doi Lorentz dien fa sy twong quan gitra
quang cich va thoi gian quan sat duge (rong mot hé thong
dang t:hu]rﬁn dong doi voi cac (quang cach va thi gian do dwroc
trén mot hé théng ding yéen. Nho suy dién tir cac phuong
trinh bign ddi ciia Lorentz ma Einstein kham phé dwge mot
s 1o s kién méi la va phi-thwdng cia thién nhién huyén bi,

THOT GIAN TUONG DOI

Dwa vao ¥ niém théri gian thay doi tiy theo hé thong tiéw

chufin. Einstein bicbo ludn khai niém thoi gian tuyét ddi cha

Newlon, Trong quydn Principia Mathematica (Cac nguyén Iy
toan hoe), Newton phat biéu ring thoi gia lroi gua déu din,
khong thay dbi tir thoi di viing xa xwa cho dén twong lai vO
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tin va khong toy thude vio mdt sy kién nido cd. Nhung céc
viee khim phé cia Einstein lam cho ong lin ring Lhoi gian
phu thude vao mot cai gi do, nd Iudn ludn twrong d4di véi
ngurdi quan sat,

Trong d&i sdng hiing ngay, tuy theo cée bién ¢d xiy dén
ma ching la thily thdi gian dai ding ding hay qua mau nhu
bong ciu qua cira s6. MOt chang thanh nién ng6i chuyén tro
voi mot thi€u nir dep trong mol gior thi mot gitr ndly ddi voi
anh ta nbw chi 1a mot phit, Nhung néu anh ta ngdi trong 10
lira ¢hi mot phit thoi, anh ta s€ cam thdly nhw trdi qua ca
gitr. M6i ca nhiin déu c6 moOt thai gian chil quan riéng v ngudi
ta khong thé do dwoge thiv giﬂn chu quan niy.

bé xée dinh cdc bign ¢! n*tﬁtﬂmch kliieh quan, ngudi la
nher dén dong hé (hay quyén 'Trt*ﬁj' Tuy nhién cic khoang thoi

gian ngan déu din ciambi:gidaimé, ﬂhﬁmg ta tao'ra cho dﬁng
hé khong phai la mat Iq' un'et ddl cua vl tru. Tl ca cac

m ih]‘“'—’l"ﬂ’l chOn

dong ho cua ching ta d2u_tinh Lhm,;..m rhuvun van cia Théai-
diwong bhé. Khodng thoi gian 1 gior that ra la khoang do mot
cung 150 ma trai dat ty quay quanh truc. Théri gian 1 niim chi
la khoang do sy chuyén dong cha trai ddl quay mot vong
quanh mit tréi, Gid st trén Thily tinh ¢6 thd dan sinh sfng
thi khai niém thoi gian ctia ho hodn toan khac hiin ehing ta vi
Thuy tinh quay quanh mit troi trong 88 ngay va ciing trong théi
gian d6 noé chi tw quay quanh truc ¢6 mot vong ; nhir the trén
Thuy tiah théi gian etia mOt ndim vi clia mot ngay biing nbhau,

Tir cic nhan xét ve thai gian thay dbi khi ching ta & trong
cic hé théng chuyén dong khac nhau, Einstein nghT riing thei
gian iy thuoc vao chuyén dong. Mot dong hd chuyén ddng
cang nhanh thi né chay ciang chdm nghia 14 théi gian duoc
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Ppong hd nguyén tir etia gido sw Harold Lyons

kéo dai ra. Néu ddng hd chuyén dong nbanh bing vin Loc
4nh sang thi n6 sé dirng yén,

Céc nha vat ly lﬁt_rc hién dwoc trong cae may gia tdc cic
thi nghiém ki€m ~hing thoi gian thay d&i theo chuyén dong
nhir sau @

Chiing ta biét riing trong nhdn nguyén tr, ngoai céc
hat prolon, neutron con cd nhirng hat méson, Céc vi lur méson
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ndy binh thudng chi s0ng dwoe 3 phin
cho céc vi tr méson niy

tri¢u gidy. Ho lam
chuyén dong véi van (e rht lém

thily doi sdng cia

trén mét qui dao tron va quan sat
philn tri¢u giay,

ching kéo dai d&n 100

1 Hinh Harod Lyons
voi ddng hd nguyén tir
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Gin day tidn s Harold Lyons da nghi ra mot t’iﬁngdlﬁ

. Wl ) - : ; .*{ 3 x :
nguyén lir O (he kiém chimg tryc ti€p thol gian lirong
cua Eipslein :

Nguyén tic ding hd nguyén il cin r.:.fl: \:Em El;r :;ungq ti@flﬁ
déu din cha cac phan {(r ammoniac vol tur: 50 ..tl EI 'Illl.':
gifty, Dong ho ning 13kg va chay sai lih{hnghday 1.] gifly lmr:;
khodng thoi gian 1000 nim. Ngudi l.afdi_it i?ung hé trﬂr?lg ;E
vé tinh nhén fao quay quanh trai dat vol _*«l'.'im ﬂlﬁc ’m on_
ai}ii:r khiicp ena no sé dwoe truyén vE‘ trai dttt hair;g% ts Ei
dieén tir va dwoe so sanh yiri mot dong ljﬁ kkhéae giﬁng m nc:m
th:ﬁ_ Thi nghiém cho thify voi van (Ge 30.000 km moi gio, ¢

dong ho di chay sai nhau 1o rét.

Nim 1936, Herbert lv s! |
Iy thi d& kiém ching nbu san

Chunt o 0 iR " Wgtigery i i d roerkich ti:::rcéh._;z
phat ra mdt phue fz‘i.f-'&_w'wmémtiﬂ;|Bﬁ.s;a&‘rft;n--,!-i!? dai 5‘1“113 co : 11-1 N
ot cach rit chinh X&c Tho-vao-quang phB; Cac nh nﬁ
Il_::lc coi swr phat xa nay ctia cac nguyeén ‘r{hi 1: l:lg;
loai dbng ho, lves sO sanh anh sffng phét ra‘!:fml C i . g pe
tﬁ'- Hidrogen dang chuyén dong rat nhanh voI I’fn 1“5; rgt;; >
ca boi cac nguyén tir Hidrogen dirng g:éu. Org tim 1ti§m th:eﬂ
dao dong clia cdc nguyen b dm‘!s di ﬁﬁng dwf? l:g,; <
dung 1i 1¢ ma cic phuong trinh Eipstein cho bi¢ :

W A ':.l'
'nghi ra mot thi nghiém ral

o — — -

Tir ddy, nguoi ta 1y ludn tiép nhuw san

Vi mot chiin dong tulin hoan co thé dung Iflé tin thlE;; glljz
nén ta coi trai tim con ngudi nhw 1a mot loai da:sngt ;E, i
mot ngudi chuyén dong voi van toe f{ﬁn bing va‘.mh e
sing, tim sé dap cham hon, ho l:’ﬁp vi co quﬂutfll: dim 3
ciing tién hanh cham chap. Aph ndy khong nhén thire duwoc st
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chim chap trén vi d6ng hé cha anh 1a ciing chay chiam lai
Nhurng doi voi mot quan sat vién ¢6 dinh, anh ta «liu gidn hon.

Ly ludn ndy dwa ching ta dén mot ciy chuyén di thudng

sat ma ngwdi Phip goi 1a s nghich 1y cfia Langevin (Paradoxe
de Langevin),

Sy nghich-ly cla Langevin

Tuwong twgng réing vao mot thoi gian nio dé, con ngudi ché
tao duge nhirng hoa lién manh gfp ngan Iin bay gior va chuyén
du hanh gitra cic hanh tinh hay ngoi sao 1a mot chuyén th;ﬁt;g
thwdmg nhw chning ta du hanh sang cic nwde khic vay., Nhan
vit chinh cua ching ta 13 hai dira bé trai sinh déi. Tnﬁ dil tén
cho chiing 1a Viét va Nam cho dé nhé. Niam 12 tuoi, Viét theo
mot phii dean khoa hoe dfq banh dén mot ngdi sao xa ;:é'i v
van e giin bing van (&c dnliséng, trong khi Nam & lai Trai ait,

Thoi gian liingldé dus -atau] Nath 1¢n 1én, theo hoc Trung
hoe réi Pai hoe. Thinh thoing Nam ¢iing nghi dén ngudi anh
song sinh cfm minh khoang-bidt-dang-ehu du noi nao trong vi
tru, Thim thoat 20 nam 1r6i qua, Nam bay gidr dd ¢ vo con
dim dé. Mot tin vui dem d&n cho Nam la Viet sap tror ;FE Loy
Trai ddit, Ngay phi thuyén dap xudng, Nam dén vo va cac con ra
dfm anh minh, Cira phi thuyén mé ra va Viet xuiit hién @ nguirng
cura. ﬁNam ngd ngang nhin ngudi anh song sinh ctia minh bhily
gir vin con 14 mot dia bé 12 tudi trong khi minh da 32 tudi rE“n

Chuyén gi dd xdy ra trong chuy@n du hanh ciia Viét vay ?
Viét tra Ioi réing no chi di co 4 titng déng hG ma thoi, cay
kim dai chi phit cia chiée ddng ho n6 deo maoi quay dwoce 1
vong. Sau khi phi thuyén cit canh, né #n diém tam va chi mai
ditng ¢6 mot budi com (rura ma thoi

Cau chuyén tuwdng twong ndy c6 vé tidu lam that nhirng
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khong phai 1a vo ciin cir. N6 s€ xdy ra nu ching ta co nhirng
phi thuyén bay v&i van tde gin béing van (8¢ 4nh séng,

Gac nha thong thai tinh ring: mot phi thuyén khéng gian
bay v&i vén toc anh sing d€n thién ha Androméde cieh trii
dit ching ta 2 triéu nim &nh sing, chi mit mot thivi gian 1
28 néim d6i voi cde phi hanh gia nghTa 14 ho dén thién ha An-
dromede roi vé toi trai ddt chi gia thém 56 niim trong khi ddi
voi ngwoi ¢ lai trén trai d4t. thoi gian céc phi hanh gia di roi
vé 1od noi dd trdi qua bdn triéa ndm roi.

Swr kién trén khign ching ta lién tudng dén chuyén ching
Tir Thire lac 1&i thién thai trong thin thoai Viét-nam. Sau 3
ndm hwong lra voi nguwai dep Gidng Tién, Tw Thite ted: v
trin tuc d¢ dau dom nhan thify néng c¢oi hong trlin di tredi qua
miy trdm nidm réi, biet bao cude thay ddi bé dau lim nguoi
trd vé phdi ngdn-ngo bang-hoang. Nhin theo con mét khoa hoe
cua Einstein, ching ta ¢o =w(ﬂ[]hu;ﬂé‘ noi ring nngm‘ri dep Gidng Tién
thude v mot thé oiat. lyac {rong ﬁﬁ”i;‘i' di bit e6c anh chin
8 . ; 8
Tir Thire dem lén mov phisthuy®n bay di voi van tde gin biing
van toc anh sing, Sawviiminrdufitrong khong gian, nguwdi
dep mang anh ching t8t phwée tré lai ¢ hwong, roi ra di bo lai
chang thi st ¢0 don dirng nge ngic trong dam con chau xa la,

KHOI-LUO'NG TUONG-DOI

Khéi-lwgng va trong-lrgng.

Phin dong chiing ta thwirng 1dn 10n khéi lrong véi trong
lrong, nhirng d6i voi che nha val ly hai danh tir ndy co nghia
hoan toan khac nhau : '

Khoi lrgng dién 13 s lrgng vat chiit chira trong vat trong
khi trong lwong la stirc hut etia trai dit vao viat ndy. Thi dy
anh X niing 60 ki, co nghia la trai d&t da hat anh wh;i maol Iu*i:
ld 60 kilogram sire va than th8 anh chira mo! sé lwong vat
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chiit 1a 60 kilogram. Gid sir anh X dugc phong !én- Cung tréng
Khi bay trong khong gian bén ngoai sirc hut tral dit, lrf_:rnf;
lwong ciia anh biing O trong khi anh vin con thé .xﬁn nhir :;u
hay khdi luong viin 60 kg, Toi mit tring, kl:n’.'n luqng'v t:
khéng ddi nhirng sirc ning ctia anh chi con 10 kilogram-suc v
oire hit chia mit tring yéu hon trai ddt 6 lin.

Ngoai ra, khoi lrgng con bidu dién mot tinh chit dic biét
ctia vat th va c6 dnh hwdng rdt nhidu trong doi song : do

tremg-vdng 10 kgsue
kol -ludng - 60kg

downloadsachm,

trang-ludng: 0
hhil-lug“ G0 kg

trong-ludng : 60 kgsic /
Khél-lueng :60kg

2

Sy khac biét gita lrgng luomg va khii lwgng
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la tinh chéng lai sw thay d6i chuy®n dgng, hay néi theo ngbn
ngtr khoa hoe, d6 14 quén tinh cfia vit,

Mudn ddy mot chifc xe hoi, ta phii ciin mét sire ¢8 ging
nhieu hon 14 khi ddy mot chic xe tré em. S& di chige xe hoi
khé chuyén dong hon la nhe khéi lrgng elia n6 lon hon, nén
n6 chong lai sy thay d6i trang thai nhidu hon. Noéi khac di,
xe hoi ¢6 qudn tinh to hon quin tinh ciia chide xe tré em.

Luc sinh ra béi khdi - lwgng d& chdng lai sw thay ddi
chuyén dong goi la lhre quan-tinh, Ta dang ngoi thinh thoi
trcn mOl xe do chay bon bon trén xa 10. Bong xe thiing giip
dé tranh mot ngudi qua 'dl-rérng vo y Lr, thin minh ta bi
ddy toi trwoe dit doi, thidu digu b& mil néu khong kip chéng
dé. Chinh lyc quan tinh di chei x%u ta @6, Khi xe thiing lai,
nghia 1a xe thay doi trang théi chiy&n dong bit thiin, Tue quin
tinh mudn giir ta theo trang thai cii 14 dang chuyén dong
deu déu nén ¢6 gdng ked ‘t Chahg 14l vide thay dbi do. Ciing
chinh Iwe quan tinh kéocehing la nighidng ra phia ngoai khi
xe qua mot khic quaniTrong lrirdng hop ndy lue quan linh
- €O tén tuc la luc ly lam.

Sy twrong-ddi clia khéi-lwgng.

Nén Vit ly ed dién sing lap boi Newton cho riing khéi-
lwrong cua mot vat 1d mot tinh chift o8 dinh, khong thay ddi.
Theo d6, du cho diing yén hay chay 100 km/gi¢r hoiic bay trong
khong gian v&i van tée 100.000 km/gidy thi khéi lwong ciia
anh X trén van la 60kg, vin khong thay dbi. '

Ngwoe lai, Einstein cho riing khdi-lrgmg ctia mot val thay
ddi va téing theo van tge, Chiing ta khong kham pha dwoe sw
kién ndy la vi ching ta khong ¢6 mdt dung cu nio kha di
tinh vi d€ do lwéng sy thay ddi qua nhd bé cla khdi lwgng

5
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irong che thi nghiem ma con ngwdi thue h;fn hglrf:t.l :r v;:
vin téc ma chung ta dat duoc vin con qu :1“ o Su_tﬁng
<5 khdi leong ciing qud be khong nhait:l tht..? 7e: ﬁ o
T:;?n khoi Iu:i;rng chi 1o rét khi vt chuyT dtq?g :;: g\; ln
lon gin bing van (4c Anh sang. Theo Einstein ]

- L e
m, la kboi lwrong cua val khi ding yen

14 van toc anh sang, o = 300.000km/giay = 3.108 r::s
v ] ; | |
thi khoéi hrong m cha vat khi chuyen dong voi van Loe v

2

1-—

| Ohiy vori v 3 Mat 3
\[ot chiéc phico phan iuﬂiiﬂx v&i van tée 3 3-!*1 h (gip
| 9 .c am thanh, vao l{?‘fi‘lﬁﬁﬁg 3,400 km/gi®) thi theo cong
4n Loc am ¥ el | 3
i?l w:rén Kkhoi 1w Cctiad phi ccpnseo gia ting vao hhﬂm;%
ot ] i phi co cht
1/600.000 1I:::’:.I nghia rleau-'nmﬁsum-pm;ﬁ%&ﬁﬁsﬁ tin thi-ph

nang thém 0 gram. T S—

o che may gia tdc bay gior nhur cyclntmn,jynchrntnn,
a 'H:;gbé ta, proton dugc b&n di voi vén toc gm; hﬁ;_ga vaz
: - : uv
:ﬁz :nh sang, khoi lxgng ciia chung tﬁng.thém ) : n E e
khi tinh todn la khong th& pao bo qua sir gid ;ﬁn%“aé; -
At i 1% proton trong 1 may gia Ok
hiv quan sat moOt vi it pr ' e T
t\?ﬁl *;:’ ::ib ditn, mot lue khong d6i tac dur::g vin :: ;u'h:: ;ng
o o 16 a5i va van tdc cua nd can e
tao ra mot gia toe !;hﬂng ; & grids
shanh, Nhung diéa nity chi ding khi © viin dl;‘if:] h}“ng iy
khoang 960.000 km/s clng la hre tac dungﬂ i
i . d0i va gia téc da giam XUORE:
da ting lén gup d .. |
I'Jl*gg[l;!%Ukm /s khoi lwong ang gap tu. Cﬁ-ng Egan van t:ﬂ‘ ﬁ;lhisaﬁttlﬁgc
; ;ﬁng ciin phai co moOl lwe tht to mol lam ting AwocC §
f :
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cta hat proton do, khdi lwgng cing ting, cho dén khi lén vO
tan lic vin (¢ clia n6 biing van tde anh sang, Diéu ndy khong
the ¢6 dwoe. Do do Einstein k&t luan ring . Van tde E?t‘nh
sang la mot vin tdc gioi han cho moi vat thé nghia 1a khong
co mdt ¢d the vat chit nao dat dwoe van tdc anh sang ci:':

SU TUONG DUONG GIUA VAT CHAT
VA NANG LUQNG

Chiing ta sé tw hoi nhe ddu ma khsi lrong ciia vatl gia ting
trong khi chuyén dong, Cau trd l&i ciia Einstein nhu mot tiéng
sét lam cée nha bic hoc khac ngin ngo. Ong cho riing mot vt
cing chuyen dong nhanh; dong niing cung cfip cho né cang lén
vé chinh dong niing cung cﬁlﬁ?l‘]}ém cho vat da tich ty dirgi dang
khoi lwong. Noi tom lai nﬁng:_!f[fﬁhg 14 khdi Irong va khi ki}ﬁi

legng phin tin s€ cho tré lai ning luwong,
: dow o adsachiiienphi com
Chiing fa hiy lwong twong dén niém xic ¢dm to 16m ena

giti khoa-hoc khi Emslﬂin_dg#.,!.‘t.f,i....I.D._Q'L'.._phllru*ng trinh don gidn
nhung rit quan trong sau:
E=m ¢
E Ia nfing lwong chira dung trong vat chat,
m la khﬁi-hrr,rng cua val chit
¢ 1A van e anh séng, ¢ = 3.108 m/s

Theo phwong trinh trén, néu ta bign d6i hoan toan 1 gram
than ra niing lwong thi s8 uéng lwgng nfiy twong duong véai 25
trigu kilowalt-gior nghta la di cung céip dién niing cho mo! quin
20.000 dén xai tha ctra trong mot ndm, hay sd niing lwong (liﬁ
¢6 thé dun soi 270 trigu 1it nwée. Neén nhé ntu ta 48t 1gram
than thi nbi¢t lwrong phat ra vira dd lam &m mot ly nwoe,
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Nhiét lwong sinh ra do sw ddt chi 1a ket qua ciia mot phﬁn.
tng hoéa hoc thong thuong, Néu dem cén ﬁﬁ tro con lai va khi
bay ra, ta th¥y khdi lrong clia vat chilt van biing 1gram.

Phirong trinh E=mec?2 gidi thich dwoe tai sa0 mit llréri :.r&
cic ngdi sao co thé ti€p tuc chay, phat ra :.fmh sang va nhiet
trong mily ti niim, vi néa theo phwong thirc @61 chﬁi _théng
(hwrorng thi mit troi da chét lanh tir bao gio r6i. No giai thicl:
cic chit phong xa nhiw radium, uradium lam cach nao co the
bin ra chc vi-tir voi van tde kinh khing trong hang {ri¢u nam.

Trirée Einstein, cie nha thong thai dién ta vii trg ohr mot
moi triromg chiva bai y€u t8 khéc biét nhau, ?6 la vat chﬁt:vft
néng lwong, Vit chit thi co the s& mo, ngui thily ‘dtrqc va
hidu dién boi khéi lwong ; trongkhi ndng lweng thi linh hoat,
vo hinh va khéong khoi lwgng. Nhung Einstein chirng :115:11[1
ring khdi lirong va ndng legng-tuong d.lrt:{'ugunhﬂu, nghia la
khdi hegng chi la ndng luopg ‘Cc%d%r}t !ﬂilnvﬂ ndng hrqngf lé.vzit
chiit phén tan ra. Sw khic bigt gura chung chi do bai trang
thai tam théd ma thef) 0adsachHaylbocsach

Vit chit va ning lwong co thé bi€n ddi 18n nhau, NEao
vat chiit khong c6 khoi legng va truyeén di voi vin ific: :.Emlf
sang thi ta goi no 1a phiic xa (hay bic xa). Ngwoc }:gu khi
ning lirong lanh lai, bit dgng va néu ta do dwoce khdi lrong
clia no thi ta goi no la vat chat,

Nhé vao nguyén ly twong duong ndy, nguoi ta s khong
thily nghich thuong khi noi dén vai tro cla di¢n L vira la
mot don vi vat chit, vira 1& mot lan song. Cac nha bac hoc
di thuc hién dwoe 51;- bién d8i lan nhau giita vat chit va
niing lrgng trong cac may gia toc (xem thi nghiem trang bén).

Ngdy nay, con nguoi di biét tng dung sw bi€n doi vit
chilt ra nitng lwong rong viée ché tao cic bom nguyén tir,
trong cac lau lin, thuong thuyén nguyén tw..
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THI-NGHIEM VE SU' BIEN.DOI HO-TUO'NG GIiFa
VAT-CHAT VA NANG-LUQ'NG.

Bién-déi vat-chst ra nang-lugag.

Hi: . - S o
¢n Lrong ndy chi xdy ra gika haj Vi tr enghjch.diy nhay

] Mt uf nhdn: ngaye RV O pliong ¥ Chivy qutt nhiva proton, thuéng
n ra cie hat drong dién tir (posilon; ). (i .
SO IRIN n b Roelacldcinposilon nlin ohi
dege dg mol phan U} gidy, v} khi sinkre ehttng-sé bi hit br;'rfyc' Ha: E;‘ng
; se O] ac Hal dm

khi giip nhau thi bign thank 9 phe
: Phuﬂ Ira . afy .
nguree ehien nhau © §aMmima; khong khoi-lwgng va @i

Bién-déi nang-lugng ra vat-chit.

Chat  déng.vi phing xa
Thallinm 208 ppi phdn . h'-:it-r
thuéng phat ra cde tig gamnia
cec manh. Nén ede fia néy flﬁp
mot diém twa, thi du nhir nigt
ly-tik ndo ds, chiing sé tir bign
thanh ra vit chit bing cagh
lao ra ml positon pa mot
négaton,
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CHUONG 1V

THUYET TU°O'NG-POI TONG QUAT (1916)

NGUYEN LY TUONG- DUONG GIUA LUC HAP- DAN VA
QUAN-TINH

downtoadsachmienpni.com

* Lugt van-vai hdp dan. cla Newton
# Céc thi nghiém vé phong thang méay ciia Finstein
TRUO'NG HAP-DAN CUA EINSTEIN

* Khéng gian bén chidu
¥ Phuong sach xac dinh khéng gian cong bén chigu -
% Sy x2 djch clia qui dao Thiy tinh | i
* ﬁinh-htr&ng cba tredng hdp-din trén 4nh séng
| * Higu {rng Einstein trong Thién-van-hec
SONG HAP-DAN
* «Anten» ciia Gido-sr Weber
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NGUYEN-LY TIPONG-PU'ONG GIUPA
LIFC HAP-DAN VA QUAN -TINH

LUAT VAN-VAT HAP-DAN CUA NEWTON

Trong thoi gia*';lm 10 nimn SAu ﬁ'i]ii's%ﬂng b&d Thuy€t Tuong-

P&i Thu hep, Einstéit ‘dit hét tam 1¥f'vao viée nghitn ciru cc
hrc bi mét chi phdi chuyén d{ng cia cic ngodi sao va thién
thé. Newton goi céc lye niy 1a lyc hip dan.

Truoe d6 gin 300 nim, Newton khim phé ra dish ludt
van vAt hp ddn vdo mot sing mua thu dep troi. Khi d6 Ong
dang nim doc sich dwéi mot gbc chy bom (la0) thi mot trai
bém chin rét xudng ngay minh ong, Mot lia chop ky diéu loé
sing qua tri oc cia Newton, cho rling trai bom roi xudng la
do trai a3t Wit va tir 46 suy réng ra trii dit c6 mot sire hut
tic dung vho mei vat. Sau gin 10 niim mict mai nghién ciru,
Newton chirng minh dwge su hién hiru ctia lre hip din va c6
thé 4p dung noé cho cd cac banh tinh khic.

Binh luat van vt hifp din cia Newton phat bidu rdng
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::n: .hﬁp din gﬂit‘ra hai khoi vil chit trong khéng gian ting theo
héi Irong ciia vat va gidm nhanh theo khoang cach :

Néu ,F [a Ire bdp din gitta hai khai vil chilt cach nhau
mot khoding 1d d, m va m- la khoi lwong etia hai khdi thi Jure

bip din cho bdi cong

thire :
khbi-luang
F=G-m™ 2
d¢ ~
G goi 1a hiings8 hifp ms
din vii try e i
/

G = 6,673,101 Nm¥kg? a
/

Vat cang lén sire hut
cang manh do dé vat .
chuyén dong eang nhanh. """
Tuy nhién, nguedi ta gip foy
moL trudng hop die bigt 7
cho thily duéng nhw (
khong c6 mot sw lién he
nao gitra khdi lwong va
gia téc chuy@n dong cia
mot vat, Tha roi mot vién
dan sit va mot vién phiin,
nFuﬁi ta nhan thiy ching roi nhanh nhir nhau nghja 14 chiing cé

- cung mOt do tiing van tdc, Theo dinh luat hilp dan clia Neﬁrtﬁu
thi Iwe hiit chia traj dxt (lrong lwre) tée dung vio vién ﬂ"anlsit
s€ 1on hon lwe tic dung vao vién phiin vi khfii luong cia aﬁt
lon hon phin. Nhung tai sao hai vién niy vin rnri .xu.ﬁng cun
mot vin tdc ? Hién lwong roi tr do trén du-qcf Galilrée khﬁﬁf

b]
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IVIUR DUUNK. D N00

phé diu tién va chirng minh ring moi vat déu roi nhanh phu
nhau va khong thy thudce vao khoi lwgng vat,

Newlon gidi thich riing vt cang nding, sirc hul chia trai ddt
cing 1ém nhung lic do quan tinh clia viit ciing cang to lén
nghia 1a sirc chdng lai su chuyén dong cang manh. Khi vat
nhd,~trong lrgng clta n6é nho vi quin tinh c¢ling nho theo.
Dugng nhur rong lire tae dung vao vat ludn ludn vua du de
Knik* ml quan tinh clia vat, vi th€ moi vat roi ciing van 8¢
nhurr nhau ma khéng chiu énh hudng ciia khoi lwong cua
ching. Thi dn vién dan sit ning gip mudi lin vién phin, N6
bi hit manh xudng dit bing mot lye lon giip wuwoi kin e
hat vao vién phéin, nhung-vi quin linh cha no6 ciing lon gip
mudi nén ste chitng lai chuy&h| dong ciia vién sit ciing to gip
mudi sirc chdng lai chuyén i’ft}ng ctia vién phin, do d6 hai vién
f{ﬁt 7{ phitn §& roi®ong-sengmhapgi.com '

Download Sach Hay |Doc Sach Online

" Sy twong dwong: ity'iﬂ 'gm-ﬂ&%mwg, lye va quin tinh ma
Newmn 4@ néu ra duoge cie nha khoa hoc chiip nhin nhw mot
tin didu ma khong tim hiéu ciing khong tim cich giai thich.

Nhung ddi voi Einstein, ¥ ki€n cho riing st lwong duong
gitta trong luc va quan linh chi 12 mOt ngliu nhién cia troi dat,

la mot y kién kho chiip nhdn, cling nhw ¥ ki€n noi rang luc
hifp din sinh ra bdi cdc khi vat chit tic dung véi nhau lire
ilivi dit cho cliing ¢6 cach xa nhau bao nhiéu di nfra. Khoi tir
¢he ¥ ni¢m riéng biét ciia minh vé luc hilp din, Einstein di dat
dtroc mot cii nhin tong quat va chinh xéc koo vé co citu kién

Eruc cua vii tru hu_-,ren bi.

62

Download Ebook Tai: https://downloadsachmienphi.com




o z MORE EBOOK: nttps://DOOKYyKhoa.com

CAC THI NGHIEM VE PHONG THANG MAY CUA EINSTEIN

Biing phwong phép Iy ludn quen thude, Einstein nghT ra
cdc thi nghiém ndi ti€ng sau d& roi dua den mot két luan cho
hién twong hiip dén.

Thi nghiém I : Phong thang may roj ty-do

Chiing ta by twémng twong mot nhom khoa hoc gia dang &
irong mol phong thang may réng lén, kin mit khong ctra s0,

khong cira cai va khong biét gi v& (inh {rang ciia ho.

Thang bi st diy va roi xudbng tur do. Cae khoa hoc gia
déu cdm thiy minh khong trong lwong vi than (hé Tig khong
con dé Ién trén san Phong nii@ Mot ngwdi ldy trong (i ra mot
cdy viét, mot dong tien via mat 'El:]tiﬁﬂ khiin tay, Khi budng ra,
cac vat do déu dirng yén, ]u'"f;'ﬁﬁ trrde miit ho. Pigu ndy dé
hic¢u-vi theo luat tmﬁpddﬂmlﬁtiﬂiaﬁuwmmi-ﬁ?@l val déu roi nhanh
nhu nhau, do dé cac Khoa hoe. gia,: cay, vidt, ddng tién, khiin
lay va cil phong déu co-cing-mél-van—t8e nén ho tuwdng minh
dang lo Ifrng,. 1’!ﬂ'rl1g yén mét ché. Mot ﬁir‘r'lngnml’;mg_!ién theo
mot phirong va nhan thily d?.':ing tién luon ludn chuyén dong
theo phuwong do cho dén khj dung vich phong va c6 mot
chuyén dong thing déu, | '

Dé gidi thich tinh trang cua ho, cic khoa hoc gia & (rong
thang may dua ra haj gia thuyét ;

— thir nhirt thang may dang roi (v do duéi tac dung ciia
sue hat trai diit (ding véi tinh rang ciia ho)

— thir hai ho da dwoe dem ra khoi viing hilp diin clia lrai

dit nher viio mot phép la nav do va dang dirng thinh thoi lar
mot chd trong khong gian, . .
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Cac khoa hoc gia da coi phong thang miy nhur B mot he |
thong tiéu chuiin va ho khong ¢6 cich ndo cod thé chirng minh
riing ho dang roi trong mot trerng hiip din hay dang lo ling
trong khong gian trdng rong,

------
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¥ e .,.,'Iu &N
Phaong thang may roi tu do Thang chuyen dgng nhanh dan deu

|
1 3
/

Thi nghiém II: Phong thang mdy c0 chuyén déna nhanh
dan déu.

Lin niiy phong thang may vd nhom khfa hoe gia cua
chiing ta that su & trong khong gian trong rong, E{hﬁng chiu
anh huéng boi bit eir lye hiip dan cua thién thé ndo. Mot
day cap dwoc gin vdo nbc phong va dwoc kéo 1én biang mot
hre sién pham. Phong thang mdy di 1o véi mot gia tde khong
dbi, co nghia 1a di lén déu din mdi lic méi nhanh. Ciing
nhwr thi nghiém truwée, cac khoa hoe gia khong bi¢t dwoc tinh

2
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trang that sw ctia ho vi ding cic thi nghiém d& xée dinh tink
trang ndy.

Bay gio ho nhdn thily chan ho dinh sat vio san phong
nghia la ho c6 trong luwgng tré lai. Khi tha roi cac dB vat,
ho thiy ching rot xudng sin, N€u ném ddng tign theo phwong
nim ngang, dong tién khong con chuyén dong thing déu nita
méa no6 vé mot duwdng cong parabol. Lire kéo cac d6 vt xubng
sin chinh la lyc quén tinh sinh ra boi sy chuyén dong. Chce
khoa hoc gia két Iudn ring ho dang & tinh trang binh thuwdng,
trong mot phong trén mit dit va chia tac dung cta trong lre.
Ho khong thé chirng minh dwoc ho dang ding yén (rong
trirong hiip din cha trai @4t hay dang di lén voi mot gia loc
khong d6i trong khéng gianl|

Thi nghiém Il : Phong thang méy quay.

d Cht}_ng ta gip .mdfvi?#f&‘%fg_?ﬂ%e?&%ﬁ"i-l,r nhw trén néu thay
vi thang may chuyéw.ddng thiing, ta-chono chuyén dong tron
déu trong mot noi khong €6 Tirc FEp din nio ci.

Géin phong thang may trén mot canh tay sit khdng 16 va
cho canh tay qnay quanh mot truc voi van tde khong dbi.
Trong phong vin ¢6 nhém khoa hoc gia dang khio ctru cée
hi¢n twong va vin khong bidt tinh trang hién tai ciia ho. Ho
cim thily ¢6 mot lwe kéo ho ra phia ngoai va theo ly ludn ho
cho réng d6 1a lwe hdp dan. Gia sir trong phong khong cé 51_;:
khac biét ndo giita cic vach va san, cac khoa hoe gia s€ goi bire
twong ma ho ding trén d6 14 san phong.

Mot quan sit vién dirng bén ngoai thily ngay ring lwe hifp
din ciia céic khoa hoc gia chinh la lre quén tinh sinh ra béi
chuyén dong, & ddy no cb tén la lue Iy thm va cac khoa hoe
gia dang diérng trén mot vich tuwdng chia phong thang may,

()}
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Sir kién (rén chitng 0 ring trong khong gdian, nguoi ta
khong co dau la phia trén, ddu la phia dwéi. Trén mit dat,
phiin m& ching ta goi la phia dwéd that ra 14 phén chi hwéng
etia trong lwe. Voi cie ngudi & Biic ban ciu thi cic ddn & Nam
ban ciiu duwdng nhu bi treo gid, chong diu xudng dudi va cae
din Nam ban cdu thi ngh ngwoc lai. Trong khi do, cae khoa
hoc gia trong phong thily riing cic thi nghiém van gidng hét
nhir thi nghiém II nghia 14 chin ho vin dinh chit vao san, ciic
d6 vat ciing roi xudng. Mot lin ntra ho k€t luan ring ho dang
& trong mot phong nfim (rong mot trudng hip déin,

¥

Phong thang may quay tron déu

Tir cde thi nghiém luong twong trén, Einstein phat biéa
moOt nguyén 1y cdn ban cho Thuy€ét Twong Bdi Téng Quat.

Bo 1a nguyén Iy twong dwong gifta luc hiip din va lue
quan tinh :

Lyc hdp dén va lyc quén tinh déu ¢6 cing tac dyng nhu nhau
va khang c6 phwong cach nao kha di phan biét degc ching.
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Nguyén ly twong duong ndy dwoe cac phi cOng phan lue
coi nhur hi¢n nhién, Khi phi co bay chiii xuéng that nhanh hay
kbi quanh mot vong that géip trén trdi, phi cong ciing chin mot
cam gide gidng hét nhau: lic d6 mav rit mach trong dliu va
than thé bi nén sat vao gh®, Phi cong khong thé phéan biét
dwoe dau 14 tic dung cia lwe hiip din, diu la tic dyng cla
quin tinh.

Mon Co hoe Vat 1y etia Newton chiip nhan nguyén 1y tirong
duong trén ma khong ciin doi hoi chitng minb, nhung d8i voi
quan niém twong ddi cta Einstein n6 1a mot nguyén 1y rit
quan trong, nhé do chiing ta nhin va giai thich cée hién trong
khac han di, vi thé né phai ¢in- cp.a chc thi nghiém chitng minh
chac chiin. -

= = =

Nha thoag thai fing gia?19% Eotiso @i thue hién mot thi
nghiém dua trén nguyéw-tie doii gidn’sau . dng diing mot cin
xoéin va dit 1én con ldc clia can .nh.ﬁ-ng kh3i lrong khée nhau,
Con lic vira bi hat b&i lwe hdip din clia trai ddt va vira bi -
l¢ch khoi duong thing dirng béi luc ly tAm sinh ra do trii
dit quay, Néu luc hip didn va luc quéan tinh cha vat khong
twong dwong nhau, két qua s& khac di tity theo khdi lwong
dit thém vao, Eotvos thify riing cac k&t qua déu gidng nhau
vOi dg chinh xac la mot phiin tri¢u, Moi diy, nha bac hoe My
Dicke lam lai thi nghiém véi ky thudt do luwdng 161 tin hon,
6ng durge mot k&t qua chinh xdc hon 100 lin, nghia la nguyén

ly twong dwong duge chirng nghiém véi do chinh xéc 1 phiin
100 triéu.

b
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TRIFONG HAP-DAN CUA EINSTEIN

Theo Einstein, lire quan tinh va lie hiip dén chi 14 mot
vi ca hai cling biéu dién dic g:ﬂ],l;:(ﬁim mot hién trong duy nhiit,
dé6 l1a hién twrgng khong gian“'i:ﬁﬁg: lai b&di quéan tinh ctia vit:
Tac dung hiip din moi vat déu gidng nhau vi tic dung nidy
sinh ra o1 tinh ‘ehat 8! "é‘"cga Kiony Hiatiehi khong tuy thude
vao val chiit. «Lwc hfp dany et Einsteine khong phai 1a «dyey
nhw quan niém cia Newton, nd bitu dién trang thai chuyen
dong cia mot viat trong mot ving khong gian cong.

Cac khdi vat chilt trong vu tru lam cho khong gian quanh
chiing cong lai va cic ngdi sao, hanh tinh chi chuyén dong theo
con duwdrng did vach sin bdi phin khong gian cong niy ma
chiing ta goi 1 trwdng hiip dan cla Einstein.

Sir khac biét quan diém ctia Newlon va Einstein vé luec
hiip din thwong dwoe dién td biing thi du em bé choi banh
trén miit dit khong bing phiang véi ¢hd 16i chd 16m. Mot quan
sat vien deng trén ting liu cao ngd xudng khong thé phan biét
dwroe chd nao nho lén, chd ndo thip xudng cuia mit dit. Anh
ta thiy trii banh dedng nhw tranh mot vai chd va chay vé
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mat phia. Anh két lugn ring c6 mot lwe nao do di hut trai
panh. Nhung mot quan sat vién thi hai dirng k& bén dra nho,
thily ngay ring con dudong di chia trai banh dwge huéng din
béi s 16i 10m khong déu cua mat dit. Quan sat vién dirng
{rén Hu lwong trng cho Newton trong khi Einstein 14 quan
sat vien dudi dat.

Chung ta s& hidu truong hilp din cong cuia Einstein ro
rang hon khi so sanh no voi tir {reong cia mot nam cham !

Khi no6i ring mot nam chim hit mot manh sit biing mot
lwe F nao do, la chiing ta da noi khong dwoe ding lim. Ching
ta bi#! riing nam chdm tao cho khoing khong gian quanh no
co mot vai dign kién vat 1y khac hiin thong thudng Nguwdi ta
goi vung khong gian dic biét/qaanh nam cham Ia tu truong.

Chinh cdc s¢& cong cua tir treong * ndy dd huong din
manh sit di vao nani CHam {MER" thay Binh dang tir frrong
ctia nam cham, ta echircin:dit nam;ehdm duwol mot tor giay
va rai mat sit trén do). T

Ti-Truong cia mdt nam-cham

* C6 tén la dwong ste hay dudng cam Ung.




MORE EBOOK: nttps://DOOKYyKnoa.com

Truong hip din ctia chc thién thi cling twong tu, ching
Khong hit cac khdi vat chit biing mot Ire nao ci va che khéi
ndy chi chuyén dong theo cac sé kbhong gian tao ra bii lﬁiéﬁ.
thé. Truong hilp din niy la mot thue thé vat 1y giong nhuw
dign tir trudng. Néu dién tir truong duroe xac dinh rd rét biing
cic phrrong trinh clia Maxwell thi trudmg hiip din van vt cling
duge xic dinh béi cac phwong trinh ctia Einslein.

Cac phuong trinh cia Einstein dwoc chia ra 1am hai nhom :

@ Nhém ddu dién ta su twong quan gira khoi lwong ciia
vat va co ciiu kién trie clia ving khong gian quanh vit. Nguwéi
ta goi nhom ndy la cac dinh ludt céu 1go.

— e i

| -

@Y
@ Nhom sau phan tich ‘eic dwing chuyén dong cha val
chit trong mot triérng hilp din. Chiing c6 tén 1a cic dinh ludl
ﬂhuyﬁnud“{}ng. | downtoadsacimienphi.com *
Nh L h Dewnload Egiﬁh Hay|Doc “u#h Online * 4 4
ng phuong trinh ndy cho thiy khong gian vii try thay
o . PRl - ¥ %
dot theo thei gian va tiy thude vao khai lwgng chira trong do.
Nhur thé Zhong gian ciia Einstein khong phai 1 mot khéng gian
bt di bt dich ciia Newton, méa la mot khong gian bdn chiéu,
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KHONG GIAN BON CHIEU

Chiing ta ¢6 thé noi riing khong gian la khodng trdng bao
koe chiing ta va & trong do ta co theé ti€n t&i hay trd lui, lén
m;u hay xuéng thip va qua phai hay sang trai. Ta bao khong
gian niiy co ba kich thuwée hay ba chiéu, dé la chiéu ngang,
chidu doc va chiéun c&o. Vi tri ctia mot vat hay mot nguwoi duge
<ac dinh khi ta biét r6 ba chiéu cua nob.

Nhirng khi vat hay nguoi nay chuy&n dong lién tuc thi ba
E46 trén khong di dé chi rd vi tri cha no. Mudn xée dinh
;*i (ri ciia mot phi co dang bay, ngoai kinh dg, vi do va do cao,
p‘hi cong con phai néi phi cor co 10a 4o vao lic miy gid, vi
san moi gidy phi co co mﬁjl yi| tri khac di.

Yéu 6 thoi gian rilt quan frong trong cac hién tuwong val-
Iy vi theo Finstein S0P vatddn dani ehmyen dong qua vi-try
khong-gian, khongeo, licnao ching ta;co hai trang thii giong
nhau ca. Anh hurdng ¢l y€u t6 thei-gian con ro rét trong lanh
e vil tru. Trén bliu trdi ta thuwong gip céc ngol sao ¢6 do
:-;iing biing nhau, ta khong thé cho ring ching & bén canh nhau
dwge, vi €O thé ngoi sao ndy & cich ta 40 nim Anh sing con
ngoi sao kia thi & xa 4.000 nim anh sang. Vi cac thién ha xa
tit mu, Anh sang phdi d€ ci t ndm moi dén mit ching ta, néu
ching ta cin ctr vao hinh anh nhin dirge ma xéc dinh vi tri
ctia n6 14 mot didu vo 1y, c6 thé ching da tan bién trong vi
tru tie lau roi, ta chi nhidn dwge hinh inh ctia no tir ca ty ndm
trixdec ma thol

Khong gian cia Einstein 1a mot khong gian lién tuc, khong
gian doan va ludn ludn thay d6i theo thoi gian troi qua. N6i
cich khiac, khong gian cta Einstein 14 mOt khong gian bon
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chi€a voi chifu thir twr 1a chiBuo théri gian, N6 chinh 1a hinh dnh
cia khong gian ba chiu dang thay dbi theo théi gian. Thé
gioi chiing ta sdng la mot khong gian bdn chiéu; tit ca hién
trong xdy ra vira ¢ trong khong gian vira o trong dong théi
gian va khong thé tach riéng hai phiin dé ra duwoe. Néu vi mot
1€ nao do, vii tru twr dirng dirng yén lai, thoi gian sé khong con
nita va ching ta, trai dit, miit troi.. ciing sé khong ton lai.

Cac phép do khong gian va thoi gian déu tuy thude ldn
nhau, Nhitng danh tir gidy, phut, gié, ngay, thang, nim déu
la nhitng tri s& do vi tri ciia trai dit frong khong gian déi voi
mil trol, mél triing va doi véi che ngoi sao,

PHUONG SACH XAC. mNH KHONG - GIAN
CONG gﬂﬁhy CHIEU.

downtoadsaehmienphai.com

Thei gian la magtloadsachHay|t ine
thwe thé vo hinh, doc | |
lap véi khong gian,
Ching ta khong thé vé
lrge d6 hay tao mot
kien miu cho khong
gian 4 chiéu duge,

chifu cas ™

' L tﬁiru:}'u_

_ ehliw dge \ A |
nhung ta ¢6 thé twong *
treng ra nod nhd vao 3 S
Toén hoc. T
lir‘.;;\
Mot ngudi ding *

trong phong dwoe coi Hinh chiéu ctiia mgt val thé 3 chiéu

la mot vat thé co ba chidu, Béng clia anh ta trén twéng
l& mot hinh dep c6 hai chiBu. Ta két ludn réng hinh
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chigu ctia mot val the
3 chiéu (rén mot bé
mit (co 2 chiéu) sé la
mot hinh 2 chiéu.

Ngudi ta suy dién

nhur sau: XKOi Lhs prUdNG §

e llf&h,ﬂ:gnh 4
o magr /

Hinh chigu ftrong
khong  gian  thong
thuong cha mot vat
thé bon chicn sé 1a mot
hinh khoi (co 3 chiéu),

Thi du chiéa mQt »~
hinh 1ap phwong trong o
sudt lén trén mot mat | _

M BN ﬁ%\ﬁl}loa* e T |
Piliogita Gie : - Hinh ch'gﬁu, Eﬁa khdi lip phweng 3 chién
yuong 10ng vao nliai) oo oo HEEREAn e
Nhw vay hinh chi€u cta mot «siéa khoi lap phuong 4 u]}iﬁur
trong khong gian thong thuong s¢ la hai hinh ﬂkhﬁl lap
phuwong long vao nhau, Hinh sién khoi 4 chiéu chi 14 mot
hinh kh&i thong thuyng hién hitu trong mot thoi gian nao
d6. Chiing ta o thé tinh dé dang s6 canh ciia hinh siéu khoi
niy . lic diu n6 co 12 canh do duoe, trong khi ‘c&c dinh di
chuyén theo thoi gian, no tao ra 8 «canh thi'ri-glan:f (8 canh
ndy bidu dién thoi gian chuyén dong cia cac dinh hln!l
khéi), sau cing ta c6 thém 12 canh khac ¢ vi tri méi,
Tom lai ta co c& thiy 32 canb.

Ly ludn twong tu, la co thé ¢d ging tudng Lwgng ra mot
gsiéu ciin 4 chiBuy nhu sau .
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Chiu mot qua dia

$ITU KNOT LAD prddne & Cild

cdu trong sudt trén mot b e e

bire ll:rb'ng trﬁng, ta duoe ,";H / 1'1 -\.
mot vong {ron ma ftrén v :! \‘ \ h
do thwre ra méi diém bidq f? ."*-. | ‘E H

dién cho hai diém déi !
nhau frén qui dit va ta
c6 thé phat bidu ring Vﬂ_—
vong fron frén fwong 1a |
do 2 dia hinh phiing chap e

vh e prifdun

vao nhau. Suy rdng ra,

hinh chiu clia mot sién
ciu 4 chiéu trong khong

gian c6 thé tudng %u.qnﬂ
ahwr 142 qud cAu long chi

ydCN HaAy | voc sachuntine

trong cai ngoai v ndi'véi

~ Hinh chidu cha mot siéu khi;

nhau doc {heo hé miil bén :
lap phuong 4 chign

ngoél,

Diing phuong sach trén, ngwdi ta tinh toan va chigy cac
phidn ctia khong gian vii tru vao trong mot khong gian théng
thudng 3 chiéu,

Hinh v& don gian k€ bén cho th&y hinh chigu ciia phin
khong gian quanh miil troi, trong do ta ehi ¢6 nhitng tam giac
cong va khong gian tao quanh né cic sé rdnh v6 hinh cong veo.
Cae s¢ ranh ndy 16i kéo qua dit vao mit tréi. Mudn khoi bi
hut vao, trai dit phdi quay quanh mat troi voi mot van tﬁt;
kha 1on (30km/s) dé tao ra mot lue ly tdm chéng lai,
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2 dio tren thong IEn nhay

L] 1A

Trong todn hoc, dé xic_di

: do cong cia khong gian 4
chién, ngudri ta khong dung mdtivector don gidn ma ding mot

dai lrgng loén hoc phirc tap: goi la tensor. Tensor twong

tw nhi mot vecior Bs\krﬂﬁab]?ﬁéhrﬂl?hp'ih%lﬁhm gian; Méi diém
ctia khéng gian dwoc xie dinh béi-mot tense, Khi bitt tri 88

ownload SachHa | Doc SachQpline
tenso cfia moi diém ?rnng khong gian, fa s& bhigt dwoc do cong
cua vii tru va cac tiac dung hinh hoc cta ns.

Khéng gian theo

-

quan niém xwa cia Newlon

lé mgt khéng gian ciia

hinh hoe Euclide trong do
long s8 3 géc cta 1 tam
\ gide bdng 1800 va giiva
3 cic thién thé ed mgl sire

hit lan nhau goi la lwe
hdp dan vit tru.

1Al 0&t

KHONG GIAN EUCLIDE
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grtay dwee, nhing  hinh
chitu cia no la mét hinh

ba chiéu nhur hinh k€ bén : %

Mot thién the tao f:::: :Tj\
ehang quanh né nhitng sori | ! , * |
khong gian cong va pé \ |
hinh, Hai thién the hit EPN ;l'.
nhau khéng phai béi Iire ',. j'-L 4} g2
do ching sinh ra ma do T MAY TRai ':-'
ufur.rtg bign thé e khunn@om nloadsachmienphi.cé ':_
khong gian wany quﬂnh J:" "
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D ¢6 mot khai niém so lwoe vé khong gian cong clia
Einstein chiing ta twéng lLrong khong gian nhir mot migng bot I
cao su, trén do rdi rac chc vién sit tron ning. Moi vién sit nfim
trong mot cho 1om va phin 1om cang siu khi vién sit cAng néng,
Mutn xé dich vién sdt, ta phdi kéo né ra khoi chd 18m do, vi
the chd 16m nay bidu dién cho quén tinh coa vién sft. Cac
vién sit khi chay ngang qua philn 16m s€ bj roi lot vao, trong
tw nhw ching hit nhau : hai khéi vat chft hit nhau khong
do mot lwe niao c¢d ma do hinh dang cong ctia khong gian.
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LA Bay gir mudn cho
= vien sit Jin di chd khac
chiing ta 6 thé lam hai
cach: mot 14 diing tay diy
vién sit ; hai la lay tay dé

mit cao su phia trirde no
tao ra mot phiin 1om va

\-\
\ / 14 ;
\ / / xé dich tay. I'rong hal
B, 9 :_. -
TR / trweong hop, vien sat déu
\/

) chuyén dong nhu nhau,
N,

Néu chiing tachinhin
trén khia canb chuyén

déng ctia vién sat ma khong d&y dén phueong cach tao ra, chung
fa khong thé biét dwoe vien asitlin o 3y d”’i} hay dﬂi si_thay
abi bE mit cia tim nem. NOi cieh khic, {rong trog AOP

diu ching ta ding -mot Jwe—de-Ling. ,gia (dc moOt val ; trong
bign ddi khong gian
A hai truong

tredng hop sau ching ta tao ra mot sw
theo quan niém twong ddi cua Einstein va trong ¢
hop ching ta déu c6 ciing mot két qua.

Ap dung cde dinh luat hip din cfia Einstein vao cic bal
toan thién viin, ngwoi ta tim lai duwoe cac két qui gidng nhu
ctia Newton. Néu cac két qua déu twong dwong Lrong moi
trzorng hop thi che nha bac hoc thich ding trér lai ly thuyél
quen thude ciia Newton hon va xem thuy@t ena Einstein nhu
la mot the phiim twdng twgng ky la chi de ngium choi thoi. Tuy
nhién ¢6 vai hién trong ma thuyét cia Newlon giai quy&t khong
dwoe trong khi thuydt Twong Ddi co the tien dodn va gidi
thich chinh xéc.
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SU XE DICH CUA QUI-DAO THUY-TINH

Chiing ta bi€t ring cdc hanh tinh quay quanh miit tréi
theo mot qui dao hinh biin duc (ellip) va cic qui dao niiy tur
no ciing x€ dich tir tir quanh miit trdi, Cée nha thién viin quan
sat thily ring trong cic hanh tinh d6, Thiy tinh c6 qui dao
x¢ dich nhanh hon ca. Truc lon cia qui dao Thiy tinh quay
mot goc 574 gidy trong mot thé k¥ (goe 1 do biing 3600 gidvy).
Sau khi tinh toan véi cac cong thire Newton, cic nha thién viin
nhén thily anh huwdng hilp din cia cic hanh tinh khéc chi 1am
| quay truc mot goéc 531
gidy ma thoi, con phiin
goc 43 gidy quay thém
N e0IheP Khong bigt tir dan ra.
"Céiee nha thong - thai da
nghién ciru trén moi yéu
t6 c6 theé giy ra sw xé

b .
aul BAD cua
THOY Titi

P dich khac biét nily,
Quf dao clia Thiy Tinh nhung roi ciing khong
xe¢ dich quanh mit troi tim dwoc giai dép,

Leverrier nghT ring trong khodng Thiy tinh va Mt Troi,
¢é dn nip mot hanh tinh nhd, ma 6ng diit tén 1d Vuleain, i
dnh hudng trén qui dao Thily tinh. Nhung khong may cho Ong
1 khong c6 mot nha thién viin ndo tim ra dwoce hanh tinh

Vuleain, ngudi ta danh két luan Vuleain 1i mOt hanh tinh

twéong twong va Thiy tinh 14 mét hanh tinh cirng ddu khong
chiu theo dinh ludt cha Newlon,
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Nhung khi 4p dung cic dinh ludt hilp diin clia Einstein vao
trwdng hop ndy, ngudi ta tim thify ngay dwge tri sb léch
thém 43” clia qui dao Thiy tinh véi do chinh xfc 1%

Trong ludt hifp din Newton, su chuyén dong ctia che khdi
vat chfit khong dnh huwdng gl trén lye it nhan gitra chung,
nhirng voi Einstein thi lue hiip ddn € khic di, twong Ly nhr
trong trwdmg hop dién tir trwedng, Vi bai lrgng dién dung yeén
thi lwe hit nbau giita chung ti 1¢ nghich véi binh phuong
khodng cach ; nhung n€u ching chuyén dong, ching sé tao ra
mot tir trueong va ta s€ co thém nhitng lye dién tir méi thay
ddi theo vén toc cua lrgng ﬂ1¢n Nhur thé cac lwe tic dung trén
hai lwgng dién dang {:huj,téﬁ quh s¢ khong gidng nhw khi
ding yén. Voi chc khoi vak chift chiing ta ciing c6 hién twrong

twong tw. Trong cig hinh tinh, cua Thai dwong he, Thuy._ tinh

quay giin mit tréi nhirt vi c6 vén4de nhanh nhit. Theo Newton'

Download Sach Hay | DacSach Onlipe

chc yéu 10 do khang_l,hé_u; né glul thich duoc sw léch them
ciia qui dao, cac dinh luit Dong lwc hoc vé chuyén ddng cna

Thity tinh ciing phai gidng nhw ciia cic hanh tinh khic. Piy
chinh la mot so h& ctia Newton. D&i voi Einstein, sirc hip
din manh liét clia mit troi ciing nhwr van tde 1on lao cha Thay
tinh di dnh hudng trén qui dao-clia no, vi dua vao cic yéu
(3 do, Einstein di tim dwoe lori giai thich cho cdu hoi khong
tra 1o tir 3 thE ky trude.

Ngiy nay voi cac dung cu thi nghi¢m kiém chirng toi tan
cie nhi bac hoc ddng ¥ riing cac phwong trinh ciia Einstein

chinh xic hon cta Newton khi gip tredng hop co van Ldc 1om
lao va trwdng hiip ddn manh,
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ANH-HUGONG CUA TRUONG
HAP.DAN TREN ANH SANG

Cic hién twong trén trai dit cling nhw cie hoat dong cud
ching ta dBu chiu dnh hudng chi phdi cua lruong hitp dén
clia trdi Adt, chia mit trdi va clia hanh tinh, ngoi sao ke cdn,
Chiing ta nhdn cac Lia sng L khip noi trong vu bru, Hanh trinh
clia cie tia sing nay c6 thé xuyén qua nhitng viing chin khong

‘ . -~ . o -

tréng rong bhay di ngang qua nhirng ving hip din manh nhe
khic nhau ctia cac thién thé rdi méi toi trai dit. Nguds ta tw

1ic nhau ¢t

i 1 i di qua cac trwoma hiip dan do, tia sing co bi thay
hoi rang kh [ g haj

L 3 ¥ - w v o - .

a8i o1 khong ? Phuwong cna ching van gilr nguyen hay d& bi
-! . B
Cinpg ting 1én hay giam xudng?

Bé ginecin b 1behe:ede i, hkele, Einstein UEp, tuc

lech di 2 Tin s8 dao dong cu

ditng thi nghiém trons hitrmy de 1vludn -

yownloat Saeh Hay | Dec SachOnline

Nhur che thi nghiém trwde, mot nhom khoa hoe gaa duge
diit trong moOl phong thang may chuyén dong di lén qua khong
gian voi mot gia toe khong d6i va khong niim trong mo! treeong
hip din ndo cd. Gid st mot siéu nhin lién hanh tinh dang
lang thang lrong khong dian, chot thilty phong thang miay lwot
vut qua. Anb ta nghi riing do 1a mOt quai vat va ding sing
biin mot phat. Vien dan xuyén qua vach, di qua phong va ra
ngadi & phia vich bén kia. May mén cho ¢hing ta 14 khong nha
bic hoe ndo bi thwong ci. Sau khi hoan hiin, che nhd khoa
hoc moi xem xél hai 10 vio va ra cta vien dan. Ho nhin thiy

16 dari ra niim phia duoi 15 dan vao mot chut xiu,
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Dol voi cae khoa hoc gia trong phong, ho khong bitt gi
vé tinh trang d¥c biét clia ho va twéng riing minh dang & trén
miit dil, thi vién dan hoi léch xudng la 1€ d7 nhién, né da bi
lre hilp dén ctia trai dit kéo xudng, Nhung véi anh chiing siéu
nhdn, vién dan lubn luén di thing. S& di c6 sy chénh léch gitra
hai 16 dan la do thang may di di 1én duoc mot doan dudng nho
trong théi gian vién dan bay qua phong.

dowhto adsachimienphi.cojl

N€u thay vi anh cbang si¢u nhan dung sting thudng, anh
ta ding sing dién tir bin ra mot loat tia séng gi¢t ngudi thi
k€t qua cling twong tw, Van téc clia anh sang rit 1on va tia sdng
di qua phong trong m¢t thei gian rit ngén, Tuy nhién diu cho
thoi gian ngdn 16 ddu, thang may ciing di chuyén ddéng lén
mot khodng ndo d6 r6i. Tia sang sé dap vao vach ddi dien tai
mot diém ndm dwéi diém vao 1 phiin triéu ly chéing han. Néu
cdc khoa hoc gia trong phong dwoce trang bi cic may do that
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t6i tan, ho sé thily s chénh léch qua nho bé ndy, Ho s€ gidi
thich nhur th€ nao ? Nén nhé ho luon luén twdng minh dang
dirng yén trong ving hfp din cta trai d&t. N€u ho 4p dung
nguyén 1¥ ciia Newton thi ho s&€ hoan toan nhiim lin vi theo
Newton anh sang truyén theo dwdrng thing. Nhung n¢u ho da
biét qua Thuyét Tweng B3i Thu Hep, ho c6 th ly ludn nhuw
sau :

Anh sing 1a mot dang ciia néing lrgng ma niéing luegng co

khdi lewong cho boi hé¢ thire m = -—i—:;- , VAy 4nh sdng ciing cb

khéi lrong, *

Do d6 énh séng s& bi hit bi trudng hdp dan cua trai dt,
vi thé phwong cua tia sing bicong di.

Tir cae nhan xét hoan toan Iy thuyét trén, Einstein di dén
két luén ring: download saehimienphi.com

Anh-séng s&'vé ‘mot duriig cong khi di ngang.
qua treong hip dan clha mot khdi vat chét

Einstein dé nghi kiém chirng thuy€t trén bing cich khio
sit cdc tia sing di ngang qua trweong hdip din cia mit troi,
Mudn thily hinh dnh clia ngoi sao phat ra nhirng tia sing
d6, ngwoi ta chi c6 thé doi khi ndo c6 nhat thue hodn todn,
e d6 miit trdri va ngodi sao sé dwoce thiy cung mdt lie, Einstein
tinh riing cac tia sing khi di ngang qua mit trdi s€ bi léch
mot goc 1,75 gidy, dé la gée ma ching ta nhin mot hop quet
dit ciach xa 5 cdy so,
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Dip may vira d€n, HOi Thién viin Hoang Gia Anh loan bdo
s¢ ¢o hién twrgng nhat thwe xay ra ngay 29 thang 5-1919. Lap
tirc hai phéi doan di chyp hinh dwge thanh Iap, mét nhom toi
Sobral Ba tay vd m0t nhom 161 dao Principe thude vinh Guinée,
Phi chiu,
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Trén 20 tdm hinh, ¢hi diroe mot vai (Am véi hinh anh rd
ving ciia cae ngoi sao, Cac hinh chyp ndy duoc so sénh voi
nhitng tim khic d@ chup cling ngdi sao d6 kbi né ndim céch xa
mitt leai. Cae nha thién vin phai do khoang cich cie hinh anh
ng.:‘:ui sno vi ddi chitu (rén mol bin d6 vii tru, Cong viée tinh
loan kéo dai miy thang, cic con sd do phii that chinh xéc vi
{hi nghiém niiy viit quan trong no dinh doat s& phdn cia Thuyét
Twong D&i Tong Qual cua Einstein.

The roi vao thimg 11 niim 1919, trweée sé dong cie nha bic
hoc the givi, hai phai doan trinh bay céc k&€t qua do dwoe:

nhom DBa tay ghi nhin mot do léch 1,98 gidy trong khi cna
nhom Phi chdu la 1,61 gidy. Cac két qua ndy rit gdn véi con
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s tinh dirge ciia Einstein va nguoi ta coi chiing nhu 14 mot
biing c¢, chic chiin.cho Thuy#t Twong Boi Téng Quat, |

Vé phian Einstein, khi ngim céc bire anh goi dén, orig
thét 1én: «Tuyét digu, tuyét didur. Mot vai ngudi lwong riing
Ong phat 10 su sung suong vi thuy&t Twong doi dwoe kiém
chirng rue ré, nhung ong dinh chinh ngay la 6ng dang kham
phuc ciac nhi€p anh vién,

HIEU UNG EINSTEIN TRONG THIEN VAN HOC

Nguwdi ta tir hoi ring duéi tac dung cta céc trwdng hilp
din, anh sang bi hut cong di nhwr viy Lhi tin sé ctia n6 cb thay
doi khong? Thuyét Twong Bsicho biét tin s8 anh sng s@
giam nhigu trong mot tredng hilp din manh, ‘Anh sdng lai
mat troi co tin s8 hoi thip hoh anh sang irén mat dit, S
khae biét do dai songauacnhidinién mginii ta khong thé do duoe,
Tuy-nhién, nguoi ta co th ding quang phd a8 thily sur khic
biét nay: ciac vach cﬁﬂ._q_uang.j.phﬁ mat. tron hei léch vé phia
phic xa d6, nghia la do dai séng ting bay tin s6 di giam.,

Trong vii tru nguwoi ta gip rit nhidu ngoi sao co {(ruong
hap din rdt manh, gip ngin lin mit troi. Chang han nhu ngoi
sa0 ¢6 tén «Ban dong hanh cha Sirius» (vi ‘anh ta lic nio
ciing di cdp ke voi sao Sirius). Anh «Ban dong hanhy» niy duoe
cdu tao boi cac chiit ¢ 1y trong kinh khiing, Tem® chit liéu
trén do bang 1 (dn trén mit ddt, Nho khoi ltrong to lon, anh
«Ban dong hanhy ¢6 mot trrong hilp dan rit manh, dnh huwéng
rit nhiu trong s chuyén dong clia Sirfus (o how anh ta 70 Lin,
Vi treong hdip din manh nén cic phtic xa phat ra ciing thav
ddi ro ret. Ngudi ta quan sit thily ring tin sé phiic xa phfil
ra bori «Anh ban d0ng hanh» d& gidn dang theo i 16 cho bist
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trirdre ctia Thuyét Twong-Bdi. Tin s8 thay doi nén do dai song
ciia phiic xa ciing thay doi va hi¢n tuong niy duwge cac nha
thién vin goi 1a hiéu irng Einstein.

P ¥ riing tac dung ngwoc lai van ding nhw thuéng. Mot
tia sang tir truong hip din ctia mit troi dén ching ta sé co
thn so giam, Ngwoe lai mot tia sang d&n mot trurong hiip din
manh s& ¢6 tin s ting lén hay noi cich khac ciac vach trén
quang phd sé léch vé phia phic xa tim.
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SONG HAP-DAN

Newton phat biéu ring van vat hit véi nhau biing mot luc
bi mét va lyc hip din ndy tac dung vao cic khdi vét' chli"it
mot cach tire thoi diu cho ?El@j ifié xa nhau eich mily di niia.
Einstein nghf khic di . s1r hﬁéﬁﬁﬁu gitra cac khdi vat chil khong
phii.do mot lyc nag,cdiama divdo- taei dung b3 tirong @il cic
trixong hilp ddn cda eie khdi do. Trong Thuyét Twong Do
Tong Quat khong céﬁh;c,hﬁpédianm#-chi' cO cae trirorng hiip
din nghia la quan niém vé lve hilp dan ciia Newton dwoc thay
thé bing quan niém vé trirdng hap dén. |

Sir hit nhau giira cac
khoi vat chdt khong xdy
ra tire thoi, cac nang
lwrong dung dé thu hut
cdc khdi phii nhé ede
ludng séng truyén voi
van t6c dnh séng dem
dén. Nhitng ludng song
ndy dwge goi la nhitng
luéng séng hdp din, ~
Khong giong nhir cac song
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dién tir, song hidp din truyén trong chin khong cling nhur
trong vl chiit déu cing voi vin toc khong doi (van-tde dnh
sang), Khong c6 cach gi chan lai hay lam thay doi phwong

ciia n6 dwoe. Do dai séng ciia cie song diie bit niy rat to,
c6 the dai dén hang triéu ciy sd, vi the ning luong hdip din
mang theo riat y€u, yéu hon cac lirc nguycn (tr 1039 ldn.

Cac niing lwong hip din dwge cic lubng song truyén di
dwéi hinh thire cac phin tir nho roi rac ma cae nha khoa hoc
goi 14 hip-dan-tir (graviton). Moi hip-dan-tir ¢6 the 1a mot boe
gom 4 hat neutrino ket hop lai, di nhién né ciing khong 6 khoi-
lirong va ciing khong mang mot dién -tich nao,

§1_Khi chuyén dong déu co mot

Tat ca cac khoi vat che o
phiin nhd ndng luong mil ai | dw dang cae hilp-dan-tu truyén
an. Trai dit, mal tring, mit troi,

di moi huéng trong khong g
che Vi 8a0... déu pﬂﬂW’l‘*ﬁa@wﬂWQM@@ d6. Nhirng edc'song
hilp din phat ra i mab drdng hay. smat teol dén qud 3,61.1 kho

thé phat hién duwge. Chfcovorwhitngmgol sao vi dai, nhitng
vi linh 14 that ¢o dong, ngudi ta hy vong phat hién dwoe cc

ludng song dac biel do.

Trong vii try, ngudi la gip rat nhidu cic ngoi sao phi
thwong nhu «ngodi sao neutron» c6 trong lwgng rieng la 10
triéu tin mdi cm? edc «pulsary L quay voi van toe kinh
khing 1 vong trong 1 gidy, hay nhw cic «siéu tinh W supernovaen
tw phat nd lien hoi... Voi mol ngot sao «liny, ning logong
hiip dan phat ra o1 2,102 Joule/gidy, nghia 12 bing 5000 lin
niing lwong 4nh sing cta mat lroi. St hiéu bi€t vé khong gian
clia con ngudi khién cac nha khoa hoe nghi riing co riit nhiéu
luong song hilp ddn tir khip noi trong va fry tran dén Lrai dat
¢fing twong tw nhw cac ludng dnh sang hay ludng song radio,
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Méc du vat chit khong (hé can hay chin duge cae lwgng
song hilp din, nhung nguoi ta bist ring ching cé thé l?:'.m
cho cac khoi val chilt dao dong dwoe. Trai dit lic nao ::ilp!g
bi tran ngap cic song hiip dan, nén theo Iy thuyét né sé bi
dao dong khoug ngirng. Khong may cho ching ta, cde nha
khoa hoe khé thé phan biét duoe cae dao dong yéu &t niy vi
trai diat ciing luon luon dao dong duédi téc dung cna eac
nguyén nhan khéc nhw dia chiin k& hay cic con bio tir.

«AN TEN» CUA GIAO SU WEBER

Tro g til ca céc phan ena Thuyét Twong Doi Tong Quét,

o

phian vé song hiap dan la phdn dwoe ban cdi nhidu nhiet va la

phiin kho kiém chirng nhirt. Hi

10, giao s Joseph Weber cfia
Vién dai hoc Maryland dang ¢ 5@5' g thue hién mot dung cu dic

bigt duge dung nhu mot dn fendé bit cae lubng song hilp dén.

3 1 dewntoadsachiniienphi.comr Iy _ A/
A len ndy. 1A tudt Opgnboine hinh ey ning I tin rirei
e o 32 ! Do-v_nlo?d SﬁhHavl g SachOnljne 2 e
dai 1,03m voi dugng Kinh Thay doi lu 6 dén 96 em, Cie kich
thude divoe tinh sagcho Lin §0

dao dOng ctia 6ng nhom ¢o the

cong hwdng voi lin sd cua
song hip dian, He¢ thdng dwge
dat trong chan khong va (reo

(the nao cho no Iranh dwoc

it ca hién ULrgng -dao-dOng

phtec tap khde, sinh ra do dia

An-ten bdt séng hilp dan

chiin bay do cic con bao i,
Trong khoang gitta 6ng ¢6 dit nhirng manh thach anh cé tinh
ap dién ; khi hai phin diu Ong rung dong, ching sé de 1én

ciac manh thach anh va cac manh thaeh anh sé phal ra céc
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tin hidu dién. Duwéi tac dung ctia cie ludng song hip dén,
hai diu Ong nhom s& c6 nhirng dao dong rdt y€u va céc i
manh thach ap-dién s& cho thiy cac dao dong nay.

(Gido sw Weber di ché tao rad éinlen ciing loai {rén nhung
véi d0 chinh xdc khae nhau dé tranh céc sy tring hop. Ba
inten dil ¢ vién dai hoc Maryland va mot ¢ phong thi nghiém
Argonne gin Chicago. Vao diu ndm 1969, ong dd ghi duoe,
sau 81 ngay theo doi, 17 hién twong dao dong ma theo ong
chiing sinh ra do céc luéng s6éng hip din dé€n tir bén ngoai |
vii try.

Cang ngay Thuy€l Tlm'n{g_ﬁﬁi cang t6 ra hop 1y va chinh
xdc nén cic nha kboa hoc clinl @ nhitng thi nghiém cu the dé
=

L r A i 1 ar -1-
ki€ém chirng cée nguyén 1y céin-hdn cta thuy@l niy.

Ngay nay khinoildénddicaggianpiicton 1a ngudi ta phainoi
dén Thuy&t Twong-Boi Tong. Quat, cua Albert Einstein. Thuy#t
ndy duroc coi la nén tang-ein-binehekhoa thién viin hién dai.
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CHUONG V

THUYET TUPO'NG-POI VA VU-TRU

QUAN-NIEM CO-RIEN VE VU-TRUY

® Quan aijm Do0g, BTG, com

® Quan niém. Tay phuong
HINH ANH VU-TRU THEO THUYET TUO'NG-BOI
VU-TRU VA SU BANH TRUONG

® Thuyét Lemaitre

® Thuyét Tolman
® Thuyét Hoyle - Narlikar
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CAC QUAN-NIEM CO-PIEN
VE VU-TRU

l Ll ”

Ching, ta ‘dang 360ag (-85 o1 BN th quay lo liag

trong Thai dur ong iy rmﬂmwﬂmfwg hérndy dwoe coi nhw 14

mot hat “cil quay.cudig Trong mot ¢on l1dc: do la hinh anh

twong trung trung cho Gidi Ngan-Ha cla ching md mdi hat
cat bay la mot hay la mot ngoi sao, mbi chi€e la cudn theo
la moL thien thé, Nhin xa hon, Gidi Ngin-ha cia ching ta
chi la mot trong hing tri¢u thién ha twong lir nhu the, 16
diém 1dm chim khiip noi trong khoang hir khong ménh mong
vO tan va ta goi tdt ca hinh anh dé la- vi tru.

Vii tru chira vo s0 vat thé khac nhau, trong c6 cac thién-
thé, cac tinh van va hang ty ngdi sao tu tap voi nhau thanh
chom, thanh cac dam mdy, cac thién-ha va céc hé-thdng si¢u
thien ha. Tir ngan xwa dén ngay nay, cic nha thién vin cling
nhur cic nha bae hoe d8u ¢o6 tham vong mudn bi€t hinh dang
kich thwée va ngudn gde cha v tru nhw the€ nao,
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iR v 2 - : A . :
Giai Ngdn ha eqa chitng ta ¢ hinh dang giong véi thién ha

e A F i g 3 :
¥oan nay voi cdc canh lay cong: kidng 16 quay gaanh nhdn. .
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QUAN-NIEM CUA DONG-PHUONG

Theo quan niém vii tru clia Bong phwong, troi dit van
vat chiu @nh hudng clia hai y&u 16 cidn bin «dm duwong» bi€n
dong khong ngirng, Ngwdi Trung Hoa da dwa ra thuy€t vii
tru nhi nguyén, cich diay hon 1000 ndm dé gidi thich sur thanh
lap vii tru nhir sau

Lic so khdi chira ¢6 gi cd, chi la khoing chin khéng
tréng rong. RO mot chilt 1ong khong thé s& mo6 duor, ngau
nhién sinh ra hay do mdt ddng Tao hoa tao thanh (vén dé
nay kbong thily cé sach nio noi rd). Ngwdi Tau goi chit 1ong
dan hdi nay la thdi cuc (tai-ki), P6 c6 nghia la chiit so dang.
Sau khi bi 16i cndn chuyén dong theo ciac dudng vong x0iin
frong moOt thoi gian dai chét Iong so dang nay bi chia lam
hai : mot phiin gbm nhitng phan tir to 1én va nang, roi xudng
thanhk d#t ; mot phiin khic gom nhitng phan tw nho va nhe
hon, & 1ai khéng tiungo 1docthiink ibduntrdi, Phin thir nhit
goi 1a am va phin sau goi la duong (yin va yang). Hai phiin
dm dwong kit hgp nhau-tao ra_vit chilt : «trdi, 4nh sing,
kbi néng, sirc manh, doi sdng, din ong li dwong; trong khi
d#t, béng t6i, hoi lanh, sic yeu, su chél, dan ba 14 dmyo

Chiing ta nhan thily rdng Thai cyc chua hin 1a chil so
khéi chia vi-try, 1a vi trede né co khodng chén khong, Khoang
khong d6 goi la Vo cuc, Tix VO cuc qua ‘Thai cwe, Vi tru da
dién bign tir trang thai vo hinh sang hiru hinh, Tr Thai cuc
sang Am dwong dén van vat, con phai qua mot chéing duwdng
bign d5i gay go va kha dai.

Ngdy nay, quan niém Vil tru cia Bong phurong khong con
bi coi nhur la mot m& 1y thuyét vun vit mo hd nhur mot so
ngudri di phim dinh, ma n6 gin ding voi cic 1y thuy€t hien
dai ¢ta Tay phwong vé su cliu tao vu try.
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QUAN-NIEM CUA TAY-PHUONG

Trude Einstein, ngudi la coi vii lry nhuw mot hon dao val-
chiit troi 18nh bénh trong mot dai dwong khong gian vo tan,
Nguoi xwra cling ¢6 1y khi quan ni¢m ring khong gian vo tan
vi néu khong vo tin thi & bén kia gioi han clia khéng gian
chiing ta s¢ ghp cai gi ?

Nhung n€u ta chiip nhin thuy@t ndy thi vé&i s6 Irong vit
chiit qui nho bé ddi véi khodng hw khong, cie thién ha, tinh

viin coi uhir 14 nhitng hat bni ndim (rong biin khi quyén va vii
tru gin phu ehi la khodng chan khong.

Einstein khong hai long vé ¢ie hinh dnh vii tru trén, Ong
cho rling con ngudi khong L @ ve mol hinh anh v len qua cée
gidc quan han ché ¢ia minh @nglﬁa la ehiing ta khong thé
dién-ta vii tru nhé vio hinh hoc Euclide duoc :

| ﬁhé E\Tﬁﬁmﬁ&ﬁ%%%agﬁh f:ﬁ%ﬁﬁ:# mi{it-a‘ﬂi&m‘ﬁ‘ﬁyi&ﬁn
mot didin khae la m(ﬂuw @afgffgCI] Imhﬂggcs.éf'og'}l{n; nay si ciing biét con
dudng ngian nhicet di tir Saigon dén Hong-Kong 1a mot con dudng
cong, ¢0 nghia la khi 4p dung hinh hoc Euclide vio miit qua
dit thi n6 khong con ding nira,
Néu ta vé moOt lam gide vi dai,

c6 moL dinh & Bie ewe va hai

dinh kia & trén duwdng xich dao

thi tam gidac niy khong theo
ding dinh 1y etia hinh hoe Eu-
clide hay n6i ré hon tong so 3
gée cua tam giac khong la 1800
ma la 1&n hon 18009,
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Tt ci che khuyét diém trén ciia hinh hoc Euclide d8u do
do cong quéa lon cta Trai dit ma tdm mélt con nguoi khong
nhin thfy dwoc. Con ngudi dimg trude vii try cling rhur con
kign bo trén miit ddt : con ki€n cang bo cang tin ring trai dit
phéing va vo tan ché né ddu co biét trai diit co gioi han va la
mot qué ciiu, Vi thé, Einstein suy ludn riing vii tru cling 6 mot
gidi han va ¢6 mot hinh thé kbac thuong, khéng don gidn
nhw ta tudng,
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HINH ANH VU-TRU
THEO THUYET TUPONG-POI

Theo thuyét Twong-Doi ﬁ[ﬁng;quﬂt cia Einstein, cdc thién-
;{él(ti_ﬁfﬁng hilp ddn. Cac tia sdng khi
—ddn niy, s& bi hut léch di vé

thé tao chung quanh n6é mo
di ngang qua cic lrudong |
dudng nghn-nbilt-chs, mokdise ijng 4¢ il chd niy dfu chd
khée I mot dieong cong, -Ehb"fkhﬁn% phai la mot duedng thing.

d Sach Hay|Poc5ach Online

Vit ehiit cang ly Tip nhi¢u chirng nao thi khong gian tai
noi dily cang bi bign thé, cang bi cong bily nhjéu. Voi cic cong
thire ctia Einstein, ngudi ta tinh viing trong trng véi vo sd vat
chift chira dung trong khong gian, vii-trg phai la mot khoi
cong kin vi-dai.

Nha bac hoe James Jeans dién td vii tru theo thuy€t Twong
P3di cha Einstein nhwr san : Ta ¢o thé biéu dién vii try biing
mot bong bong x4 hong. Chiing ta hily nhin mot dira be nhiing
mol dng rom vao nwoe xa bong roi dua 1én miéng thoi : mot
bong bong véi cic vét mau troi 1€nh bénh trén do, thoat bay ra
nhe rhang trong khong khi ; diy 13 hinh dnh ding nhit cua
vii tru cho bdi thuyét Twong-Déi, Vi try khong phdi la bén
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Tinh yamyong

Vong tinh vin nay la moti-lwong béng khi hidm phdt sink ra do
ngoi sao riat nong o trung tam. Cae khi eta linh vin bi kich thich vd

phal quang do cie phid%§bifk P R B S

trong hay phia ngoai bong béng ma chinh la lép xa bong hinh
cau do : 1op xa bong bicu dién khodng chan khong rong léon

trong do cae vét mau la cac thién ba, cic tinh td va tinh van.

3 Pl of . i Y = - '

Vi vat chat lam cho khong gian cong nén ta e6 thé tinh
duwge dO cong cua vii try néu ta bidt duge G lrong lrung binh
cua vt chat trong vii tey. Nganh khoa hoe thién viin ngay
nay da tinh dwge ti trong niy,

Nha thién vin Edwin Hubble efia dai quan sat Mont Wildon
da 11 m1 nghién ctru lirng khoing mol trén bin (roi hing may
nam lien méi im rva tri s8 trong binh efia vat chil trong

khong gian,
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(Ong cho bigt mbi em® khong gian chira mot sO hrong vat
chat 1a 0,000000000000000000000000000001 gram hay ti trong la
d = 10—3 g/em® khong gian,

Ap dung cac phuong trinh ctna Einstein, ngwdi ta linh
duoe ban kinh cta vii tru la 35 (i ti quang nién (9510 nam
) & . . iy - - L] i =
anh sang) nghia la é&nh sang phai di lrong 4o U L nam mol

di hdt quing dwong tiv vo dén tam vu try,

Cic con s6 trén cho thily vii tru cua Einstein mic du
co gioi han nhwng no ciing kha lom dé ¢o thé chira hing
trieu thien ha, hang U tinh vin va thién thé, Néu la ngoi
tr{_;ng mot phi thuyén bay voi van 1o¢ anh sang 300.000 cay
s¢ moi gidy, ta co thé dao chwi mol vong quanh vi ll'l,li_lfl.!:‘*

trer vié chd cii sau mot thoi gisn fla 200 i hignam,

Thién ha xodn niyg nam {(rong chom sao That nir, chira

dwng khodng 100 tj ngéi sao. Van loe banh f(rucng : 1200 km|s.
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VU-TRU VA SIP BANH-TRIFGNG

Trong thoi gian Alberf EipStein miel méi voi céc phirong
trinh todn hoe clia minh, Ongfkhong bi#t ring c6 mot hién
twrong phi thwdmg dang dién bitn trong khéng gian, 46 1a hién-
twgng vii try da.-ngjoﬁ“ﬁ"rl} f‘-q?aﬁcag?lﬁ“@jﬂ’iﬂ?én. nldy réit quan (rong
vi su truong né dnhhedng vl ki tfén do cong clia v try

W e e ey M W -

Nha (hién vin Edwin Hubble trong khi ding kinh quang-
phd phan tich dnh séng phat ra béi ede tinh viin, va cie hon
ddo trong vii tru, nhan thiy ring 809 cac thién the do cho
mot quang phd ma ede vach di chuyén vé phia hing ngoai.
Vige xé-dich céc vach niy chitng 16 riing cde ngudn énh séng
dang chuyén dong xa din dia chu,

- Céc phép tinh cho bidt cac thién ha, tinh vin cang & xa,
ching di chuyén voi van tde cing lén, hay noi cich khic vin
téc banh trirong cua vii tru ting theo khoang cach.

Trude kia, céin cir vao thuy8t Twong-d8i, Einstein chitng-
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Tinh vin Androméde

Tinh wvdn xoin ndy cich xa Trai dit © frién

; i | | quang nién. thirirng  kinh
chia no rong hon 100 ngan quang nién va chira d4 vai (rim gy ngoi g
. am a0
Van oc ba wong : S0Km|
i loe banh trudng : 50Km/s
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minh réing vii tru dimg yén vi co kich thrée khong dbi. Dén
niim 1922, nha thong thai Alexandre Friedman nghién ciru e4e
phirong trinh cua Einstein va lim ra trong d6 mol con tq-‘_!m
dai s6 sai. Sau kbi stra lai, Friedman nhin thily riing co-céiu
ctia vii tru hoan toan khic bin di : vii try sOng doug chir
khong ditng yén va no co [hé truong nd hay thu rit lai, Cac
con tinh sira lai ndy phi hop voi didu quan sal dwoc cla
Hubble,

(Sau nily Einstein thi nhdn d6 1a 18i lim lém nhut trong
ddi Ong)

Voi che dung cu nghy nay, ngudi ta chi do dirge quang.
pho ctia cic thién ha xa nhfﬁ;}’ﬁu khodng 6 ti nim inb ::.i'mg
lae d6 van tde banh trm’mJﬂdﬁ; 50.000 ciy s8 mbi gidy, bing
nira vin toc anh sing. Cac thién ha cich ta | triéu niim anh
sing ¢6 vin 8¢ 250k /4iag: tromie kivi Giai Ngan Ha cﬁ;}- chiing
la cling chuyén dong, vao:khojing A00Km/gi1ay. |

T == | = e — ™

Ngudi ta vi vii tru nhe mot trai banh 10m ddm nhirng
vél tring bidu dién cho cac thién thé va cic ngéi sao. Trii
banh vii tru nay cang lic cing phong to 1én riit nhanh vi |€
di-nhién cac phiin clia vl tring ndy cing lic cang roi xa
nhau va cang tach xa Lam.

Hién nay dwong kinh cia vii tru ting thém 25 tri¢u ciy
s mbi giay va trong mot i nim Loi, vi Lru se giip doi bay gio
Vi sir banh truéng niy, ngudi ta nghi ring xwa kia vao théri
méi thanh lap, vii tru chi la mot khoi vit chiit duy nhit va
khong bigt vi 1€ gi cac vat th¢ biit ddu cudc hanh trioh ra
vo tdn céach ddy vio khodng 15 ti nim.
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THUYET LEMAITRE

Véi kham pha 1y thu nay, cac nha thién vén m‘mg. E_HI
mé tim toi hiin mong vén méan bi mat cua Tr_ln*hﬁn. Loi giai
thich diu tién 1a cua mue su nguoi Bi tén Lemailre va Ve sau
dwoe tién si George Gamov bo khuyét thém, Ong cho riing

e+ oy nto 2dSc i e

s T S ;'__..I'{.Q';‘__..__ '“:
%ﬁiuad-ﬁach Hay mil{ﬁ._é e

Tinh vin «Con Cua»

N6 1a hink anh e¢tia mol va no cta mol sién tinh lu (supernova)
vdo ném. 1054, Cac chal khi va hei bin fung ra lie ldm dieém voi vdn
lde 1.120kmis.
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lie diun vii trn chi 12 mét dam may khong 16 chira toan hat
peutron chay hon-loan trong mot nhiét do kbung khigp va
diréi mot ap lwe kinh hon. Khong mot nguyén tir, phin ti
nao chin noi moOt sire nong va ap lwe nhw theé, Nhiét 4o va
dp sufit cang ngiy cang ting cho dén moOt lie khong chiu
dung noi niva, ddm miy tw no tung, biin cic dam hoi ra b
phia. Cang viing ra xa nhiét d¢ cang giam, ap suiit nho din,
cho dén mot hicnao dé niing lueng sé co dong lai thanh cae
dién lir, nhan nguyén tir r6i dén sie k&t hop cho cde nguyén
tir, sau ciung la vit chit, Trong vu ng, céc ménh vat chit
dwge tao thanh va viing ra véi t8c do khae nhau, Nhitng ménh
c6 loc do lon sé di nhanh va xa hon, Ngin ha cua ching ta
chi Ia mot minh viing ra ﬂ:ﬁ;ypn t6c nhd nén & gin, ciing

¥ \
'li.‘ﬂ‘

nhuw thién ha hinh xoun &c |:Andromede,

Lemaitre dira $800@0¢ @oWa kcAHY eich eic thién thé
vang ra ma cho rang,yu.moXayoravao.khoing 8 1 nam tic
la treoe khi Thai-dirong-hé—thanh—tip=3 (i pim,

THUYET TOLMAN .

Mot gia thuyét khac coa tign si R.C.Tolman & vién Ky-
thuat Californie ciing khong kém phin doc ddo,

Tolman cho rdng sir banh treéng chi'la trang thai tam thei
cia vii tru ; ti€p theo thoi ky nd lon s la thi ky rut nho lai.
Trong vien dnh do, vii tru duwge coi nhw la mot qua bong
phéng ra roi xep lai va etr nhwr thé muén doi, Chu-ky athos
cia vii tru dwoce xdc dinh boi sw bién dbi so lrgng vat chit

chira dung trong khong gian.

Ly lugn caa Tolman dwa vdo mdt s kién hién nhién ma
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ai ciing xéc nhan, do 14 sy hﬁy diét khong ngirng clia vt chiit,
Tir chce sw bién doi trong tién vii tru ctia nguyén tir dén cac vu
nd chay clia cie tinh ti trong dai vii tru, nguol ta nhan thily
cang lie vat chiit cang nhwong chd cho ning lrong va ning
lwrong din diin tan bi€n trong hu khong. Sau khi dot hét sd
lugng vat chiit cua minh, s6 phan clia mit trdi ciing nhuw cac
ngodi sao chay séng khic s€ chi con la nhirng thién thé nho bé
vi chét lanh, Cac sw hiiy bién lién tuc niy s€ lam vii tru mat
di mot so kha lon vat chit va theo Einstein thi dd cong cua

vii tru s€ co rat lai

Lic do, cic tinh van trirée kia dd dang xa, bay gi¢ xich
lai giin nbau va cic vach trén quang pho s&€ di vé phia mau
tim ¢cho khong do nira.

Trongkhi do.cag ndng lrong da }ﬁiu {!jnﬁfn trong khong gian,
sé ddu din tieh Ly lai thinb cac dién tir, nguyén fir ro6i phdn
tir vt chat, Dudi anhi‘ iurcmg ofia “lird lidp din, céc hat vat
chiit két hop voi nhau tir tir thanh che dam miy, cac tinh ta
sau ciing la cac hé thong thién ha va vit tru song dong duoc

tai tao lai,

Vari cic gid thuy@t cha Lemaitre va Tolman, con nguoil
ciing khong thoa min tu-tudng cla minh va ho ¢d ging
khong ngirng lim ra mot giai dap thoa dang khac.

THUYET HOYLE-NARLIKAR

Budi sing ngay 11 thang 6 ndm 1961 tai Han-Lam-Vién
Hoang-gia Anh, gido sir Fred Hoyle trinh bay mot thuyét moi

vé vii-trt ma Ong da thigt lap voi ngudi hoe tro An Do xuit
sic cha minh tén Jayant Vichnou Narlikar.

Véi biet danh «Nguoi gac cia Vi-try», Hoyle duge xem
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nhu 1a mot vi tinh ti sang choi trén n&n trod Vii-tru-hoe. Che
chuyén vién coi thuyét HOYLE-NARLIKAR nhw 14 mot chia
khéa m& rong thém mot canh cira 1on clia Vii-try. Thuy8t ndy
bao trum ca hai ¥ niém ctia Newlton va Einstein vé vii-tru va
coi thuy€t Twong-Boi nhwr 13 mot trudng hop dic biét.

Phian chinh yéu cua thuyét niy cho ring tfl-cd chc vat
chiit trong vii tru, dit nhd dén diu, déu c6 mot s lien hé
mat thi€t véi nhau. Sy hién hirn cia mot hat dién ciing
la két qua cua sy hién hiru clia vii try, cac tinh chit vat 1y
cia n6é nhu khdi hrong, dién tich, spin... déu tuy thudc true
Li€p vao céic diic tinh cta vii-tey nhwr ban kinh vii try, sw banh
rudong, s phén phdi nﬁ&gz Irgng..., Néu ta loai bo cac ngoi
sa0 gin mit troi thi chuyd@i-ddng cha trai dit s& thay ddi rit
nhiéu, khong phaido truong bilp, din gha bidu troi thay. d8i
mé chinh do sir thay d6i khdi heong ctia mat troi; Vi thE, vii
tru phai luon ludn _i:*_l'l_r?:;;: can biing \_IE khoi-lrong.

Hoyle cho rdang cdc thién ha dang chay ra xa, xa mii c¢ho
dén khi nao vdn tdc ctia ching bing van tdc anh sing thi
chiing sé bi€n mat. Lic do ta khong cin tim hiéu ching 58
ra sao vi kbi do ching ta dat téi gioi han cudi cling cua vt

ly va bude vao lanh vye siéu hinh, Sy mit mat vat chdt niy
duwge khong gian bu dip lai bing cich tu tao ra vo sd ly tr
vil chiit ngay trong khoang chin khong trong vii try. Chiing ta
¢6 thé noi ring .

« Tal ca déu chuyén-ding, tat ca déu thay dvi, lét ca
déu dugc sang tqo d¢ roi tit ca déu bitn mdl »,
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Nhitng kham ph& méi day cho thdy cac nguyén Ur nhe
nhw Hidrogen, Hélium, Oxigen, Nitrogen va Carbon, khi duge
ném lén trong khong-gian, co thé tir tir k&L ty lai thanh cac
phén tir, ké dén cac ly-tir bui va hoi, Dudi tic dung ctia ap luwe
etia cac tia sdng phat ra bai tinh (4, cac hat bui ly ty néy dinh
chit nhau tao thanh m¢t dam mdy, lon din, lon din cho dén
khi ¢6 mot kich thuée kha di dé co nhirng hién twong vat 1y
say ra va ta duwoe mot ngoi sao méi thanh lap.

Theo Hoyle, khong gian chira dirng mot moi trirong ¢6 tinh
cich sang tao val chiil va goi n6 1a «Truong sing tao» hay
« Trueong Co, Gic nha thién van da tinh dwec trong moi gidy
dong ho, khong-gian tao ra mﬂut sGyal chat ¢6 khoi lwong biing
50 000 1in khoi lwong miit trU‘I ‘

Thuyél Hoyle-Naglikar dem dén mot y niém ky la san:

Vil tru hién thoi ¢lid chithg 1a 6" va ¢HE yéu té vat 1y nhu
nang lwong, lure hip L'ld.ll cu-crng d0 Sﬂ-llﬁ cia tinh ti... dén tuy
thuQe vao co clu ki€n trie tong quat ctia vit try.

Gia sir ta loai bo dwoc phin nira sé lwgng vat chilt trong
khong gian, hoi ¢6 chuyén gi s€ xdy ra ?
Newlon va Einstein s& tra loi ring : khong ¢6 gi xay ra ca,

Hoyle dap khécdi: Mit troi s€ hit cic hanh tinh hai lin
manh hon va phat ra sire nong géip trim lan hon bay gid. Trai
dit sé quay sat gan it Lroi va ching ta s€ bi nwong chin roi
bde hoi hét.

Vi the vao nhitng dém hé, nhin lén biu trdi dily sao, chiing
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ta s€ tir nhti : n€u khong o cic ngdi sao xinh xin va diy die
kia thi ching ta ciing khong c6 mit trén trin thé byi bidm nay.

*

Cac nha thién viin ngay nay vin khong b ing long v&i hinh
anh tron cta vii try. Cé ngwod cho rang v tru hinh elllp, co
ngudi cho la co dang hyperbol, Nhung dau cho hinh thé cia
Vi tru c6 thay doi, dau cho s gidi thich vé ciiu tao vii tru cé
khac di, tdt cd cic nha thién viin trén thé o gioi mic nhién coi

thuy®t Twong-béi cia Albert-Einstein nhir 1a mot nén tang cua
khoa thién viin hien dai,

gowntoddsacim l.com
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TP - VIPNG

Chat dong-vi (isolopes, isotopes) : nhirng chit c6 cung héa tinh
nhung khac nhau vé khoi lrong.

Dién-tir (éleclron, electron): hat-that nho quay quanh nhéan cua
nguyén tw va méng dién am.

Dién-tir-trirong (ﬂhmnp é!ec!rnnmqm*uqnﬁ electromagnetic field) .

hhmngolhlﬁng %Ci-m c]*é'ﬂ.'ll anh hwrong cua cic lue

sinh ra'hoi mot dongdien'¢hidy trong mot tir-trrorng,

Do dai séng (longeur d'onde, wavelength) | khoang cach gitra hai
dinh lién ti€p ctia mot ludng song.

BDong-nang (énergie cinétique, kinelic energy) : niing lirong sinh
ra khi vat chuyén dong.

Ether (éther, ether) : chdit vo hinh tran ngip trong khong gian
va trong vat chiit, 14 moi treong truyén anh sang
va cac song dién tir,

Gia-téc (accélération, acceleration): d¢ gia ting van tde trong
mot gidy. Lam mot vit co gia toe co nghia la lam
cho vat do chu:,f%n dong cang lie cang nhanh hay
cang lic cang chdm din,
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Hap-dan tir (graviton, graviton) : phiin tir chira néing legng hép-
dan phat ra boi mot khoi vat chit, gom 4 hat neu-
trino két hop lai va truyén di voi van tde anh
sang.

Hi¢u-rng Einstein (¢ffel Einstein, Einstein effect) : hién twong
do dai séng thay doi trong cac quang pho cua cac

—_—

IIE!T)J 520,
Khoi- hrn;rng {masse mmu} 50 hrrmg vat chat chira trong mot vat.

Lirc hap- dﬁn {fﬂﬂ‘ﬂ qrmumnannef!ﬂ qrumfnfmnu! force) . hre hit
nhau giva eac khoi vat chit. Luc ndy tuy thudc
vao khoang .cach vi khoi lweng ctia cac khoi.

Langevin: Paul Langevin [fﬂ?ﬁ"ﬂ%i@i) nha vat Iy hoc nguédi Phap,
chuyén khao etfru trén cac lanh vue sau: phat xa
didn 10 HOR0 HoAC Cle e 1l 48ng. siéu am, thuyét
twong doinvasquan otinh, oltae ndng lrong, thuyét
dinh hwong phianm e

Lyc ly tam (force cenirifuge, cenltrifugal force) : Luc keo mot
viit viing ra ngoai khi vat c6 chuyén dong tron.

May gia-toc (accélérateur, accelerator) : may lam tang vén toc
cie hat, cac vi tir nhwr neutron, proton,..

Nang-lugng (¢énergie, energy) : 1a il cd cai gi co thé cung cilp
mot cong. N6 co thé duoi dang héa ning, dién

niing, nhi¢l ning, nguyén L néng...

Nguyén-legng (quunh}m, quanfum) : phin niing legng nhd nhét
dwoe phong ra dwdi hinh thie cae phice  xa. Moi
quantum chira mot niing luong 1a E = hN (N 1a tin
s0 cha phie xg, h 14 hing s0 Planck)
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Nguyén-ly (principe, principle) : Mot phat bidu tdng quitt vé mot
chian Iy ciin bin ndo do, khong chirng minh dwee
ma chi kiém chitng biing thi nghiém,

Nguyén-tir (atome, atom) : phiin c¢fu tao ciin bin cha vat chit,
Nguyén tir goém uhirng dién ti quay riit nhanh

quanh mot nhan.

IH .

Phan-tlr (molécule, molecule) . _ un-‘ji'l hlrf H’l '
trang thai tir d
tee hop lai,

-ﬁ.t th:ll f.'l
,-""’.‘ ‘.-lr;ﬁ.hw—’[a ,jﬁnknluu nguyven

PhGc-xa (rayonnement. ra :ﬁfm‘ﬂ‘}%#{- t‘ﬁ\xé Iunh l/ut ra bai
mot ngudn nio {.'}a( ﬁt}’nn "edy “lhre Gie nhitng vi i
hay la chc Iur.mg sOT3 "'En“'['nnu khong gian vii

vin tGe anh -1:’1115

Positon : hat dién (i mang m{ 1 ULh duong et
downlo ad achimienpfi.com

Quén-tinh (inerlie, uwrn;) linh ::hul chung cua vat ehiit, clitng
lai sy thay doi lrgng thii chuyén (dng.

Quang-nién (année de lumiére, light-year) : don vi do khoding
cach khong gian trong viv (ru. No chinh 1a doan

dwong di cia anh sdng (rong 1 nim, vio khoing
9,464, 1015,

Quang-phé (specire, spectrum) : 1i mot giai mau sinh ra khi tia
sang qua mot ling kinh.

Qui-dao (orbite, orbil) : dwirng chuyén dong cua mot vat drdi dnh
hudng ctia mot lue hay ciin mot tewedrng hifp dén.

Séng hdp-dan (ondes gravitalionnelles, gravilational waves)

nhitng luéng s6ng mang eac niing lwreng hilp din
phat ra héi cde khoi vat chit,
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Téc-dung quang-dign (effel photoeleclrique, photoelectric effect)
hién Lrong sanh ra mol lubng di¢n tir khi mot

chiim tia sang dap trén mot ban kim loai,

Tan.sé (fréquence, frequency) : 58 dao dong cua mol lubng song
trong mot gidy. Tin so 11 1é nghich voi do dal song.

Thach-anh 4p-dién (quarlz piézoélectrique, piezoelectric quarf:-:):
14 thach anh ¢6 tinh chilt phéat di¢n khi Ap manh
vao hai miit ctia no.

Thizn.ha (galaxie, galaxy) : he théng vi dai gom vo s ngoi sao,
thien thé tu lai, Théi dwong hé ndm trong mot
thien A ma ngwdi ta dit tén 12 Giai Ngan Ha.

Ti-trong (denstlé, densily): {1 sﬁ g‘iﬁﬂ trong lrong cha mot vt
voi trong leong mrde cing the tich (néu la chit rén
hay chit 1ong) hodc voi lrong lwong khong khi
eling thﬁd%ﬁﬁlfﬁ%ua a chat Khij "

Download Sach Hay [Doc SachOnline T

Tia vii-try (rayons coSmigues,.cosmic Iays) - cae hat that nho tur
hén ngodi vu lru biin vao khi quyén, Chiing gom hai

loii: so ciip va thir cap. Cac tia so ciip riit manh,
chira 78% proton, 20% nhan hélinm va 2% nbén
nguyén tir niing, biin vao khi quyén voi vin tdc
v&t 1o, Chc tia so ciip khicham Kkhi quyén s& bi
bién thanh cae tia thir ciip yéu hon rit nhiéu.

Tinh-van (nébuleuse, nebulea) : dam may khong 16 cfiu tao boicic
ngoi sao hay céc chiit khi trong khong gian vu tru.

Trong-lyc (pesanteur, gravily) : swc hul cha trai dat,

Trong-lirgng (poids, weight) : sitc hit cia trai ddt tac dung vao
mot val,
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Trudng C (champ C, creation ficld) : khoang khong gian rong
lon trong d6 vt chilt tir tao ra,

Trudng hdp dan cta Einstein (champ de gravitalion einsteinienne,
gravitational field of Einslein) : viing khong gian bi
cong lai boi quan tinh coa mdét khéi vt ehfit va
¢o thae dung 16i cudn cic vit khiac vao khoi vit
chit do,

Trudng hdp-dan clia Newton (champ de gravitalion newlonienne
gravilational field of Newlon): ving khong gian

lrong d6 moi vit chin anh huwdng cta hre hilp dén.

Tir-trweorng (champ magnélique, magnetic field) : yving khdng gian
chiu dnh huwdng clanhitng lue sinh ra béi mot
nam chim,

Vat-chat (maliére, matter): 1§ ta%‘"}m{‘ gi.chung ta thiy, ngii, so

mo duwoe. .. Vt_tlchi‘il ¢ ba loai. ehiit riin.nhiwr ban
gh¥, siit...; chittlong nhir nirde, rwou...; chiit khi

nhw khong khi, ammoniae, than khi. ..
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