SAVOIR SANS FRONTIERES

WWW.SAVOIR-SANS-FRONTIERES.COM

LES AVENTURES D'ANSELME LANTURLU

BIG BANG

JEAN-PIERRE PETIT

KE CHO T& NGHE MOT CHUIT,..
(IM... VE NOI SO SU THAY POl
MA BAN PANG TRAI QUA...



Savoir sans Frontieres

Association a but non lucratif créée en 2005 et gérée
par deux scientifiques francais. But : diffuser des
connaissances scientifiques en utillisant la bande
dessinée a travers des pdf gratuitement téléchar-
geables. En 2020 : 565 traductions en 40 langues

avaient ainsi été réalisées. avec plus de 500.000
téléchargements.

Jean-Pierre Petit Gilles d'Agostini

L’association est totalement bénévole. L’argent des
dons est intégralement reversé aux traducteurs.

Pour faire un don, utilisez
le bouton Paypal sur la page
d’accuell du site Internet

http://www.savoir-sans-frontieres.com

PayPal ‘
FAIRE UN DON




Coordonnées bancaires France = Relevé d’Identité Bancaire (RIB) :

Etablissement Quichet N° de Compte Cle RIB
20041 01008 1822226V029 88

Domiciliation : La banque postale
Centre de Marseille
13900 Marseille CEDEX 20
France

For other countries = International Bank Account Number (IBAN) :

IBAN
FR 16 20041 01008 1822226V029 88

and =» Bank Identifier Code (BIC) :

BIC
PSSTFRPPMAR

Les statuts de I’association ( en francais ) sont accessibles sur son site. La
comptabilité y est accessible en ligne, en temps réel. L’association ne préleve
sur ces dons aucune somme, en dehors des frais de transfert bancaire, de
maniere que les sommes versées aux traducteurs soient nettes.

L’association ne salarie aucun de ses membres, qui sont tous des bénévoles.
Ceux-ci assument eux-mémes les frais de fonctionnement, en particulier de
gestion du site, qui ne sont pas supportés par 1’association.

Ainsi, vous pourrez Etre assurés, dans cette sorte « d’ceuvre humanitaire
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CAU BIET DAY, SOPHIE, TG THLIONG TLI HOI
MOI THUI BEN TU AU, VI TRU
DA PUOC HINH THANH NHU THE NAO...

MOT THL
DA LLON NHU VAY CHUA ?
TRAI AT, BAU TROI 7

c6 PHAI BAU TRO!
LUAN TRONG XANH ?

CO PHAI CAC NGOI SAO LUION SANG ROI
TREN NEN TROI PEN ?

TLYBUGT KHAT SO, V(I TRU CLIA CHLING TA RAT NHO VA
RAT NONG : MOT PIA NGLIC NHO.

VAMOITHE
DA TAN BIEN P

PUNG VA,
NHLING DO LA MOT CALI CHUYEN
RAT DA, VA BE KE NO CAN PHAI QUAY LA!
RAT RAT LAU TRUGC PAY.
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QUAC GI PAY 7
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DANG
THE NGHIEM

> o A”ﬁ'\\’,%o DIEL BAT THUONG A 7
&l co VE
& B NHLf MOT LOAI
gy MAY PO
N THOT GIAN.
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SLI KHAC DO CHIA NAY...
CAC CAU KHONG THAY

BAT NGG...

TIRESIAS,
TRANHRA PI 1!




BAT AU TLY MOT THL!

TIRESIAS, CAU
KHONG NOI 6] SAO 7
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TG KHONG. NHUNG CAUI 1
DA THAY DOI V] TRI CLIA CAN GAT,

TREN CHIEC MAY KY QUAC NAY ..

NAy, c6 MOT GA
G PANG KIA...

GA TA PANG LAM CAI QUAI GI VAY ?

AH, &I THAN THANH Ol ..




NEU PO LA TAM THAM MA BAN PANG CO GANG TRA,
THI CHUING TO BAN DANG VLING VE LAM

PUNG NHL VAY ! //

COVENHUONG
BAN PANG cO VAN PE
V&I TAM THAM CUA MINH.

THE LA XONG,
HONG RO! !

TOI
DA B| BAY...

DO LA BINH THUONG Vi NHING NEP GAP.
PA ¢ SAN. ONG BA MUON NHET QUA NHIEU
KHI TAM THAM BLIOC NEN..

THAT LA THAM HOA...
NEP GAP KHAP NOI ! .

TSSS..
NEU KHONG cb
NEN SE KHONG ¢b
NANG LUONG :
SE CHicd
KHOANG KHONG ...

/_..f' e B

GIA MA NEP 6AP pLICC PELI ! NHLING TRAI LAI, LAI CO HANG TA NEP GAP,
LLION MOT CAcH BLA BAI V&I TOC DO BA TRAM NGHIN KM MOT GIAY.




CHA c6 61 TRONG VU TRU NAY CA!

NHUNG THLY & pAY
LA NH(ING LOAI
GON SONG TRLUOT.

V(I TRU PUIOC BIEL THI & DAY \
CHI €O HAI CHIEL, Vi VAY NO LA MOT BE MAT
MA CAC DIA HINH BIEL TH| CHO CAC HAT, KHOI LLIONG, BLIC XA. .
NEU cAU THUOC VE VL TRU HAI CHIEL NAY, DAY LA CAI MA CAU SE 6 THE GIONG .

TRONG THE 6161 BA CHIEU
clA CHL]DJG TA, CAC HAT ClING
LA NHCNG BIEN D] cuc BO VE DO CONG.

. KHONG PEP,
CHANG PEP CHUT NAO..

DA TOT HON
TRUSC PAY. N
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LA CAC HAT PHOTON. (




A, &I THAN THANH O1 !
BAY 6I0 NO HOAN TOAN KHAC ...

NHLING HAY NHIN NAY !
NG ¢b KHAP Noi !!!

NHLUNG HAY NHIN NAY !
KHONG CHI KET BONG MA CON XOAY. QUA DEP !

NHUNG HAY NHIN NAY !
CHUNG TRONG GIONG NHLI NHIING
XOAY NUEC NHO. GIONG NHLI KHI TA TAO RA
TREN GA TRAI GILIONG.

NHUNG g[\v NHIN NAY !
THAT LA Kj, MOT sb QUAY THEO MOT HUGNG,
VA SO KHAC THEO HUGNG NGLIOC LA

CLING NHLI CAC PHOTON CLIA ONG, CHUING DI CHUYEN
v Té¢ O 300.000 KM / GIAY.

TOI SE 601 NHING XOAY TRUOT NAY LA NOTRINOS, A v )
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_NO THUIC SLIRAT PHAP PHONG. )
TREN TAM THAM CLIA ONG, CHANG €O MOT CHO
PHANG NAO. CAC NEP GAP HOAN TOAN DOI NHAU ().

VI TRU NAY RAT,
RAT LA BAT ON DINH,
HOAN TOAN THAT BAIROI ! ..
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GIA VAN CON MOT CHUT THU TU TRONG TAT CA NHCING DIEL NAY !
NHLING D6 LA MOT SLI GIA TRANG LO LANG.
MO THIf pUOC PHAN PHOI MOT CACH NGAL NHIEN !

MAY MAN, BAN TOI O,
LA CAI CHET TIET !
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TOI THAM CHI
KHONG CHCI XUC XAC...

~_ OINHINKIA!
CAI GI O PANG DIEN RA G KIA..
LSEP vO TOAN NANG

(*) DAc TINH clia cAl 6ol LA BUC XA CLIA THE BEN (QUY NO BIET TAI SAO..)
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MOT LEN VA MOT XLONG.
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VAv, TOI SE 601 LA CAC BLISU LOI VAT CHAT,
VA CAc BLUIGU LOM PHAN VAT CHAT. 6 O CONG,
Do D6 c& KHET LLIONG.

7 '.r.: /. ~\w._....... L] HAT PHOTON,
éh — ~~.~.’..:i. LOM VA LOI ClING MOT LLIC,
. " h’. ..... LA PHAN HAT clA CHINH NO.
: AT AT TTF
VAT CHAT VA PHAN VAT CHAT, BLICC SINH RA

) TL SUT VA CHAM GILTA CAC HAT PHOTON, )
XUAT HIEN V&1 VAN TOC MANG TiNH TUONG DOI .

TIRESIAS THAN MEN !
Y NGHiA clA SUDOILAINAY LA 61 7

CO NHIING THLT XUAT HIEN LOM,
VA O NHING THLT KHAC LAI DANG LOI.
DIEL PO V81 TG O VE
LA HIEN NHIEN..

DO LA Vi CHUNG TA DANG & PHIA BEN NAY CLIA TAM THAM. NEL CHUNG TA & PHIA
BEN KIA, CAC VET LOI SE BIEN THANH CAC VET LOM VA NGLIOC LAI
CAC VET LOM TRG THANH CAC VET LOL.

NHLING... T& CH
NHIN THAY MOT MAT !!!



KHONG CON CACH NAO
DE DUA CHUT..

LAI MOT CANH SAT
TRI THUC LUAN C*).

CHO BA ! G PO... KHl MOT VET LOI VA MOT CHO LOM GAP NHAL KHA CHAM,
NO TAO LA HAI NEP TRUOT . DO LA THAO TAC NGLIOC LAI .

i _HUM... X
d\ m SLf PHAN RA HOAN TOAN PON

CLUA MOT HAT VAT CHAT
_ VAPHAN HAT ClIANO.
DIEL NAY PUA LAl HAl HAT PHOTON.

HLUIM...

(*) BSI EPISTEME : KHOA HOC VA GIAM SAT: CANH SAT.



VIEC TAO VA TAN HLIY CLIA CAC HAT, T(I CAC CAP PHOTON,

NGI TIEP NHAL V&I MOT NHIP DIELI VO DO, TRONG THE GIGI HON DON NAY,
THE 6161 THAY DOI NAY, KHONG €O CAL TRIIC, CHI €& MOT VO KHEI SIET NHAU
B&I CAC PHOTON, NELITRINO, PHAN NELITRINO, VA NHIELI HAT VA PHAN HAT,
CHONG TAN VA BIEN TAL . NG LA HON DON (¥,

PIEU PO
LZ\NL CHO TS NGHI
PEN SEXONS.

SEXONS LA CA@

@W%

P& LA NHING HAT MA TRAI QUA THO! GIAN
DE TL TAI TAO.

HAN LA c& NHIING NEP TRUOT V&I NHIEU CHIEU RONG
) KHAC NHAU, CONG NHL NHIING BLfOU LOI HEP
=N s VA CAO HOAC RONG VA PHANG.
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TOI SE 601 BUGC SONG A,
KHOANG CAC NEP TRUOT NAY,

GlA SUTRANG TOI TAO RA

LA CAC HAT PHOTON. MOT DAO PONG TRLIOT
BANG CACH LAC SOI DAY NAY.
y Llc AU TS LAC CHAM,
///f A/ i T TAC DONG IT NANG LLONG
W, Y VA BUSC SONG A LON.

_ NEUBAY 60 T LAC SOI DAY MANH HON,
NEU TG CLUNG CAP CHO NO NHIELI NANG LLIGNG HON,
THI BUSC SONG \ SE NGAN HON PANG KE.

VIvVAy SONG
MANG CANG NHIEL NANG LUONG
THI BUGC SONG.
CUA NG CANG NGAN.

_TOI SE NOI RANG NANG LLIONG
PLICC TRUYEN TAI BGI MOT PHOTON, MOT HAT ANH SANG,
SE TY LE NGHICH 901 V&1 BUOC SONG A CLIANO :

E THAY BOI THEO 1/ A.
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CANG NHO HON,
CANG NANG HON

DONG ¥ V&I NHIING NEP TRUOT MA ONG 601 LA PHOTONS.
NHUNG DAL LA DIEM KHAC BIET GITA CHO LOM HAY LOI HEP VA
CAO ClIA PIEM LOM HOAC CHO LOI RONG VA PHANG 7

\' TO! SE 6Ol DO RONG NAY CLIA PHAN LAOM VA PHAN L&
LA BUOC SONG COMPTON AC ; KHOT LLIGNG m
\ SE LA TY LE NGHICH. CHO m THAY DOI LA 1/ \C
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CAC PHOTON O NANG LLIONG CAO,
BLIGC SONG NGAN SE SINH RA CAC HAT (VA PHAN HAT)
ClIA KHOI LUGNG M NANG, HEP VA CAO.

PHOTON

46



y 2 v e o S T ...-
CAC PHOTON BUGOC SONBDALL o i- —< -.'
" g.aﬁ: "'-‘ 'l
NN P PHAN AAT

\

CAc PHOTON ¢ BUSC SONG DAl » CAC HAT cliA BUSC SONG DAl COMPTON.
NGLIOC LAI, CAC PHOTON NANG LUIONG TUONG POl THAP SE SINH RA
MOT CAP HAT - PHAN HAT cliA BUSGC SONG DA,

cO NGHIA LA ¢ KHOI LLONG THAP: AC LON, m THAP.

THAT RALNC') THAM CHi CON DON GIAN HON RAT NHIELI,
THEO TS THAY A = A\C (*), CO NGHIA LA CAC HAT (VA PHAN HAT)
¢b CUNG "KicH THUSC" vOI CAC PHOTON TAO RA CHUING.

\

) VAY, KHI TA BIET KH(‘SIKLU’ONG
CUA BAT KY HAT NAO, CHUNG TA BIET NGAY BUSC SONG
clIA BLic XA TAO RANO.

(*) TA SE NHO RANG E (NANG LLIONG) = m (KHE! LUONG). XEM TAT CA LA TUONG DOI .



NAY poI pA! ¢ cAl 6l PO
KHONG KHOP V&I TOAN BO CAU CHUYEN NAY !

NO KHONG ON CHIIT NAO... Q/f“\

W’/ S o

CAC PROTON VA NEUTRON GAN NHL 6 KHO! LLIGNG NHLI NHAL.
CHUNG €O CLING KICH THLIGC. NHUNG ELECTRON NHE HON NHIEL.
VE MAT Loeic, NO PHAI.. LGN HON 2!

CHINH XAc. PROTON VA NELITRON
NANG 1,66.10% K& , ELECTRON NANG 9,110 K6,
DO P& NO NHE HON 1850 LAN :

VAY NEN 1850 "LON HON".

7 CAL B TUNG NHIN THAY
\ MOT PROTON CHUANHI ?

16



AH, NO THAT PEP,
cOI NGUON CUA NGAY HOM NAY !

CAULAM CAIGiPAY ?

TE DANG TAO MOT NGUYEN T HYDRO
PHLI HOP HON V&I THUC TE.

V&I MOT ELECTRON LON VA MOT PROTON NHO

TAO NEN NHAN clIA NO.

T R

O VR

Ol CHUA O1 | THAT LA HON LOAN...
CAc CON 0, BEN 6P DON DEP CHO TA
MS HON PON NAY V.
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NHIET PO BLIC XA

TAT CA NHLING PHOTON NAY ¢4 BUGC SONG
KHONG DELI NHLING NANG LUIONG KHONG PELI.
NHLING, TREN QUAN THE NAY, TOI SE XAC BINH MOT BUSC SONG
('? . TRUNG BINH, MOT NANG LUONG PHOTON TRUNG BINH.

O BHE x4
TR

BINH

ANG LUONG
CAC PHOTON.

VAY, MOT HON HOP CO THE €O
MAY NHIET PO 7!I?

DLING, NHLING CHUNG TA SE XEM DIEL DO 8 TRANG H6. TRONG KHI DO,

CAc HAT TRAO DOI NANG LLIONG V&I NHALI HOAC V&I CAC PHOTON THONG QLA VA CHAM.
CO CHE NAY cb xu HUONG LAM CAN BANG NHIET DO, BE CHLING BANG NHAL,

PAT HE THONG & TRANG THAI CAN BANG NHIET PONG.




A

NHIET DO VAT LIEU (7.

TAT CA CAc HAT VAT CHAT NAY ¢6 KHOI LUONG m
VA VAN TEC V KHAC NHALL
DONG NANG CUIA MOT HAT VAT CHAT LA 172 MV2
NHLING, TREN QUAN THE NAY, TOI ¢ THE XAC DINH
MOT NANG LLIONG BIEN PONG
TRUNG BINH (NHIET).

VA NHIET DO CLIA VAT LIEU TM
SE LA THUEC DO ClIA NANG LLIONG TRUNG BINH
BIEN DONG NHIET NAY.

NHIET DONG HOC
ﬁ‘— NEU MOT HAT ¢ QUA NHIEL NANG LLONG,

NEU N6 QUA NHANH, QUA "NONG", VIEC VA CHAM VO MOT HAT KHAC
SE LAM NO CHAM LA VA NGLIGC LAI NEL NO QUA CHAM.
NEU HIEN TUONG LIEN KET NANG LUIONG
CUIA CAC LOAI DO VA CHAM NAY LI CLIONG PO,

_ KHONG NHLING NHIET DO SE BANG NHAU MA CHLING
SE VAN NHU VAY CHO DU CAU DAN RA HAY NEN HON HOP NAY LAI.




THAT LA NAO DéNg ! CAC HAT VA PHAN HAT
PLIOC SINH RA VA MAT DI THEO TUNG CAP
V&I NHIP DO DIEN CLUONG.

J

DIELI KIEN CLIA VIEC TAO RA
} b CAP HAT - PHAN HAT LA 61 7

DE TAO RA MOT CAP HAT - PHAN HAT, €6 KHEI LLIONG

CHUNG M, N6LIGI TA CAN MOT NANG LLIONG 2MC?,
NANG LLIONG NAY PUOC CUNG CAP B!
MOT CAP PHOTON €O NANG LUIONG LON HON

HOAC BANG NHAL. T
— E 2 mc™
m 2 - = _ ; .
i = _/
s VANG...
NEU NANG LUONG TRUNG BINH
CLIA CAC PHOTON NHO HON NANG LLIONG NGLIGNG MC? NAY, ﬁ%
NGHIA LA NEU NHIET PO BUIC XA TR QUA THAP
(PUOI GIA TR NGLIONG), THI NHUING HAT VAT CHAT NAY \/
KHONG THE PUGCC TAO RA NLTA.
L= -
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SLI TIEN HOA CLIA CAC LOAT

VIEC TON TAI CLIA MOT LOAI SINH VAT
LLUON LLON MO HO. NO €6 THE PLOC BAO DAM BOI
MOT NHIP O SAN XUAT cA©.

NAY, cAg
SEXONS PAY !

_ DIEL NAY BAO HAM
RANG NHIET DO BLIC XA TR

PHAI TREN NHIET PO NGLIGNG LIEN QUAN

V&I LOAI SINH VAT Ay.

NE(J NHIET DO TR THAP HON, MY \’
MOT SO NGLYEN NHAN GAY RA Su BEEN MAT =R

i_/ %\ cb THE PLIOC XET DEN.

ROI TIEP DEN NHIING
cubc 6Ap 68 TOI TE PU LOAI .

DANG SO NHAT
LA SLf PHAN RA
HOAN TOAN
V&I PHAN HAT

v TRU LA MOT NOI
TIEM AN .

CUBI CLING CAC HAT ¢b TUOT THO (*) ClIA RIENG
CHUING. QLA THOI GIAN NAY, CHUNG TLI PHAN HLY
BANG MOT CACH TL NHIEN THANH CAC HAT KHAC
VA BLIC XA.

VAN PE LA PHAI
TON TAI LAU DAI..

(... TRIT LUONG NIEN DAT CLIA CHUNG. XEM TAT CA LA TLONG DOI.



NHIET PO LA BAO NHIEL?
P .

LAY MOT PHOTON
VA PO BUSEC SONG A clIANO !
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LUU HUYNH DIEM SINH, HAI MUG!I NGHIN TY 96 (2.10" K)

DUIONG NHLI 6 KHOANG TUIONG LING PHOTON,
NEUTRINO, PROTON, NEUTRON, ELECTRON
(VA PHAN HAT CUA CHLNG).

) O NHIET BO CAO NHLIVAY,
TAT CA THE 61Ol DE;U TLUONG 96;. NGAY CA CAC HAT VAT CHAT
clING p1 V&I TEC O GAN BANG TOC DO ANH SANG C.

TRONG TAT CALA TLIONG DOI, TA THAY RANG KHI TOC DO ClIA MOT HAT
¢ XU HUGNG T TOC O ANH SANG, THI THOI GIAN RIENG cliA NO
PUING IM NHU NUSc SOT.
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VE VIEC Ay ,NO DAT RA MOT VAN DE KV LA.. \

NEU TAT CA THE 6I&1 BEU QUAN V&I TOC DO ANH SANG
THI THOT GIAN (*) KHONG CON TROI NIIA? 117 KHONG CO Al DE SONG..

KHONG MOT Al DI DUl CHAM
DE ¢O THA! GIAN TRO! BI THEO
CAcH O Y NGHIA .

MOT THE 6161 KHONG DINH NGHIA
THOTI GIAN THAT VO Y.

CO THE THOI GIAN LA THIT XA XI MA CHi MOT sé
v( TRU NHAT PINH M&1 cd THE PUOC BAN TANG ?

THAT LA QUY QUAI!

THO! BUOC RA,
vl TAT CA NHIONG 61 TOI PA THAY
VA PA NGHE... KHONG GIAN,
THOT GIAN, VLI TRU, TAT CA NHING THITDO
CHI LA VIEN VONG.

. THANH PHAN
TONG THE CUA TAT CA
MOI THII ?

(*) THO! GIAN VU1 TRU €O THE LA TRUNG BINH CLIA CAC THOT GIAN RIENG.




CAC HAT CO BAN

NAY, THAY Vi LOAY HOAY, HAY GILIP TOI XEP LAI DONG LON XON CAC HAT €O BAN NAY 1.

21
M

CHUNG c6 BUSC sONG
COMPTON AC RAT NHO.

TIEP DO DEN CAC HAT HADRONS. PROTON VA NELITRON
(CLING NHLI PHAN PROTON VA PHAN NOTRON) BAO GOM TRONG S8 0.
KHA NANG CHUING PUOC XEP THANH NHAN. DE TAO RA NHIING HAT NAY, CAN MOT NHIET PO
BLC XA LGN HON 10% K, HAY MUOI NGHIN TY £0.

L~
PO LANHET PO
NGLONG N
CLIA CHLING. /" BUSC SONG COMPTON
CLIA PROTON VA NOTRON

CANLA13510-12CM. |

MOT PHAN NGHIN
\  CUAMOT PHAN T\?’cU

(*) GIA THIET, TRONG KHA NANG CLIA KIEN THUC HIEN TAL12 CM.
MOT PHAN NGHIN ClIA MOT PHAN TY CM.




HADRON, NG BAT NGUON TLI HADROS
TRONG TIENG HY LAP, €A NGHIA LA TO KHOE .

TIRESIAS, CAU BIET
TIENG HY LAP A?

HIEN NHIEN LA ¢d BAO NHIEL HADRON
THI c6 BAY NHIEU PHAN HADRONS.

@ CLING, PAY LA CAc LEPTON (*)
—i 777

A DE TAO RA CHUNG, MOT NHIET DO BLIC XA 6 TY DO
(NHIET O NGLIOGNG) LA pLl.

NHLING LEPTON PUOC BIET PEN NHIEL NHAT LA ELECTRON,
VA SONG SINH CLIA NO LA PHAN ELECTRON, HAY CON GQI LA POSITRON.
CAN LUU ¥ RANG NHIET PO NGLIGNG TAO RA CAC ELECTRON THAP HON 1850 LAN
SO V&I NHIET DO NGLIGNG TLONG ING V&I PROTON VA NELUTRON.

PHAN LEPTON

DO LABINH THUONG X
VI CAN IT NANG LLIONG HON 1850 LAN
DE TAO RA ELECTRON SO V&I PROTON.

25
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MOI THL DELI TAN BIEN

NAY, CAc cAU KHONG CAM NHAN
THAY SAO 17!

TAY GAT !
NO TU TROIKIA !

PIEU PHAI
XAY RA THOI!

VI TR DIEN RA THEO TRINH TLI THO! GIAN MOT CACH KHUING KHIEP (THOI GIAN CHI CHO DO BE XUAT HIEND).
MAY NIEN DAl (CHRONOTRON) BA BAT DAL CHAY LAI VA O LA SU'KIEN PAU TIEN, GTAY PAU TIEN.

DAY LA BIEL TOI E SO : MOI THLT
PEL SE TANBIEN !...

CAl 61, MOI THLT DEUI
TAN BIEN ?




ONG PANG G PAU ?

A OvAl NO LA SUUNG, TAN V6...
CHUYEN QUAI 6 VAY ?

VO TRU GIAN RA. XIN LOL...

VIEC THAY DO,
TSI KHONG THE CHIU pUOC !

ONG SENHIN THAY,
QUA MOT THG! GIAN MOI THLT SE ON.

ONG AY HOAN TOAN
BO RO CHUNG TA.

(&Y

ONG A DA BI DAL NHI 2. TRONG GIGNG NHLf MOT CAI NAP CONG.
LIEU ¢O PHAI LA NHING HAM MO CUA VO TRU ?
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BAO TOAN KHOI LLIONG

HAY XEM NHLING Gl DANG XAY RA : ﬁ
pé LA CAC PHOTON PANG TLI GIAN NG. CAC HAT VAT CHAT,

CHLING KHONG TU NG RA.

VAT CHAT PHOTON VAT cHAT  PHOTON ¢ Yy,

VAT CHAT, NO LA
KHONG GIAN PONG BANG.

DIELI LAM TA NGH
PEN NHLING 61 XAY RA
KHI TA LAM PO MOT LY DAY NUSC
VA PA VIEN LEN BAN.

KHOI LLIONG NUEGC NG RA, GIAN RA.
CAc KHOI NLIGC DA THEO SLING NAY,
NHLING VAN 6GILT NGLIYEN KiCH THUGC
CLIA CHUNG.
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VI KicH THUSC CUA CAC HAT VAT CHAT GAN V&I KHOI LLIONG CLIA CHLING,
NEN T& SUY RA RANG KHOI LUIONG PLIOC BAO TOAN .

/@ NGLIGC LAI, TOAN BO CAC PHOTON (TLf Ncm
PEU MAT NANG LLIONG.
°X
-

I

& ?
%/
\ R
< A
GIA SLTR LA BAN KiNH cUA VO TRU, o o S )

Vi BUGC SONG A CLIA CAC PHOTON THEO S MO < S=—=—=== PHOTONS
(A THAY BOINHU'R), TGO SLIY RA RANG NHET DO BUIC XA,
THAY POI NHLE 1/ , GIAM DAN NHLI 1/R.

MOI THT DIEN RA NHU THE VLI TRU
TAO RA KHONG GIAN Rthe, COSMOTOPE (*)
CUIA NO BANG CACH TIET RA... CHAN KHONG..

VAT CHAT VA ANH SANG CHI LA HAI DANG KHAC NHAU
CUA CUNG MOT THLIC THE : NANG LUONG-VAT CHAT.
CAC PHOTON 6If NGLYEN VAN TEC 300.000 KM/S
NHLUNG MAT NANG LLIONG.

¢*) TOF: VO TRU VA DIA DIEM : CHON (NOI VI TRU TON TAD.
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PAY LA MOT HTNHK,&NH MO TA RS SLi GIAN RA CLIA PHOTON
VA VIEC MAT BI NANG LUONG DO NO GAY RA.

NHLING VAT CHAT
HOAT PONG NHU THE NAO
TRONG SLING NAY 7

\

J

.

VO TRU TIET RA KHONG GIAN GIONG NHU MOT CAI vO. THO! GIAN CANG TRO),
QUANG PUONG ClIA CAC HAT CANG XA. KHI KicH THUSC clIA VI TRU TANG GAP PO,
THI TGC O DAC DONG CLIA CAC HAT VAT CHAT 61AM DI MOT NLTA. DO O, DONG NANG
CUIA CHIING BLIGC CHIA CHO 4 : TEC DO DAO DONG THAY DOI NGHICH DAO CLIA BAN KINH R
L cUA VI TRU, TRONG KHI NHIET DO TM CUA VAT CHAT SE THAY DOl THEO 1/R2

NHLING.. \
CHUNG TA BA THAY TRUEC PO RANG
NHIET PO BUC XA TR THAY POI LA 1/R.
VI VAY, VAT CHAT c6 XU HUGNG N6

DI NHANH HON ?




e

SLI THUC LA. NHUNG CAC VA CHAM PHOTON - VAT pHA‘T LAM NS NONG LEN.
RAT THUONG XAY RA, CHLUNG DUY TRI TRANG THAI CAN BANG NHIET DONG HOC (TR = TM),
TRONG MOT THO! GIAN NHAT DINH.

CAC PROTON, NOTRON, PHAN PROTON
VA PHAN NOTRON 610 cHi ¢6 T6C BO
BANG 1/10 VAN TOC ANH SANG C.

N

NHIET DO (TR = TM) PA ROI XUONG MOT TRAM TY PO,
TUc LA, THAP HON RAT NHIEL SO V&I NHIET DO NGLIGNG
CUA CHUNG, LA MUOI NGHIN TY PO.

CHUNG TS TIEU DIET 01 MOT VO MOT NHIP O CHONG MAT
VA CHI CON LA MOT TREN MOT TY.
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SOPHIE, HAU HET CAc PROTON, NOTRON,

PHAN PROTON VA PHAN NOTRON DELI DA BIEN MAT.
NHLUING TAI SAO LUON LUON cb RAT NHIEL ELECTRON
VA POSITRON (PHAN ELECTRON) SOT LAINHi ?

NHIET O NGUONG
clIA CAC ELECTRON
CHi LA sAu TY PO.

5
" J/ /// /7
A,
_-— t m
"'"'- S — a
ZZILZ 7 LT . S
-Ltl — - /// /[ 7 7 7 7 -

CHi SAU TY PO... CAUNGHE CHLT ?

cd VE NHU NO
MAT RA.

Co CAlGI DO KY LA : NHET DO LA MOT TRAM TY DO.
CAC PROTON, NOTRON, PHAN PROTON VA PHAN NOTRON ¢cO T6C PO
BANG MUISH LAN TEC & ANH SANG. NHLING CAC ELECTRON VAN ¢ TiNH TLIONG DA,

1

PUNG , TAISAO ?



MOI TRUGNG LUON B TRONG TRANG THAI CAN BANG NHIET PONG :
SLIKET HOP CUIA TAT CA CAC LOAI VA CLIA BUiC XA THI LLUON LUSN DLI DOL.
PAONG NANG CLIA CAC HAT VAT CHAT TRUNG BINH BANG :

2 MPROTON (VPROTON) 2 = /2 MELECTRON (VELECTRON) 2

CHO PA... VI KHO! LLIONG CLIA ELECTRON NHO HON
KHOI LLIONG CLIA PROTON 1850 LAN, NEN NHAT THIET,
DE BU LAI, 3 MOT NHIET DO NHAT DINH,

VAN TOC PONG CLIA ELECTRON CAO HON NHIEL.

TREN THLC TE, i
VI NANG LLIONG NGLIGNG DE TAO RA
MOT HAT KHO! LLIONG M CHI DON GIAN LA MC?,
NEN NGAY KHI VAN TOC PONG V TRG NEN
NHO HON PANG KE so véi c,

QUA TRINH TAO CAC HAT NAY SE DLING LAl
VA VIEC SUY GIAM QUAN THE

QE‘:N RA.

NOICACHKHAC:
NGAY KHI MOT QUAN THE
CAC HAT VAT CHAT KHONG CON
TINH TUONG DOI NLIA,
NO SE Bl TRIET TIEU.
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MLIOI BA GIAY.

NHIET PO PA GIAM XUONG
O MUC BATY PO.

&, HAY XEM CAC ELECTRON
VA CAC PHAN ELECTRON.
QUA LA MOT VU THAM SAT !

THUA ¢O, CHUNG TA BANG G DU
NHIET DO NGLUENG CUA CHUNG.

TAI DAY, SE CHI CONQLAI
MOT TREN MOT TY !

THAT LANG PHI...




CHI MOT Ti SE KHONG CO GI CON LAI..
NGOAI TRL CAC PHOTON. MOT SU MAY MAN,
CON Gl..

¢ THE cb chc v TRU
KHAC NHG G PAU PO .

MOT TRONG NHLING Bi ﬁN LEN NHAT TRONG VLI TRU
Hoc LA NO KH@N% THE 6IAI THICH TAI SAO VAT CHAT
VA PHAN VAT CHAT KHONG TRIET TIEL LAN NHAL.

O THOI DIEM LICH SITNAY, LUON NHUVAY :
¢ LUC NGLIS! TA TRAI:JH NEKVAN PE clIA PHAN VAT CHAT.
PFFFFT !.. BIEN MAT, PHAN VAT CHAT...

, TIRESIAS,
TE NHAC CAU VE QUY LIGC clA CHUNG TO.
CHI THLIC TIEN ! KHONG cO SUY POAN

CA NHAN CUONG LOAN 1. ()

TOI CHAN NGAY
NHIING CANH SAT
TRI THUC LUAN.

F PR

(*) MOT ALBUM SE DANH RIENG CHO NHIING SLIY DOAN CA NHAN puéNe LOAN
"CARNAVAL CLIA NEN KHOA HOC" : TUYEN TAP NHIING ¥ TLIGNG SAP XAy RA. 3 5



CAC HAT,
KHONG CON
MOT XiU.

DAI BLIC XA S

KHONG CON Gl TO TAT TRONG VU1 TRU NAY
BAY GIO NGOAI TRLI ANH SANG.

’@ NANG LLIONG - VAT CHAT ~
VON cbd CAc PHAN BANG NHAU DUOI DANG VAT CHAT PHAN VAT CHAT
PHOTON VA NOTRINO HlEN NAY HAU NHLU CHl DUOC TiM THAY 3 DANG PHOTON
) VA NOT RINO Tlc LA Blc XA. HON NLI'A MOI KHI KicH THUSC R cliA VL TRU

QP plI, TY TRONG VAT CHAT SE GIAM BI. SLf PHA LOANG PON .
.

TREN TAM THAM, KHI R TANG GAP POI THI
TY TRONG PLIOC CHIA BOI 2X2 = Y.

THLIC TE, TRONG V(I TRU BA CHIELI CLIA CHUNG TA,
TY TRONG NAY DUOC CHIA BOI 2X2X2 = 8.

Tj( TRONG CLIA VAT CHAT THAY DI NHLI LA NGHICH BAO cliA
KHOI LAP PHUIONG CUIA "KiCH THUSC", "BAN KINH" R CUIA VLI TRU.

T
M % m@ MA P81 V&I CHUNG TOI, CAC PHOTON

CON AN TLIONG HON. SU'NG "RUT CAN" DAN DAN
TAT CA NANG LLIONG CUIA CHUNG TA.

C’CO) LLIONG NANG LUIONG-VAT CHAT
MA CHUNG TA MANG THEO GIAM P
s KHI NGHICH PAO CUA BAN KiNH R cUA V(I TRU.
<3

\ v =
KET QUA LA, TY TRONG NANG LUIONG-VAT CHAT & DANG PHOTON THAY D&I
NGHICH DAO V&I CONG SUAT LY THUA BAC H CUIAR.




CHLING NAO VAT CHAT V/f\NXCC\)N MAC V&I PHOTON, CHLING LIEN TUC DT NONG NO.
VA DIEU NAY DIEN RA CHO DEN KHI NHIET PO CUA CHUNG (THONG THUGONG : TR = TM)
GIAM XUONG 3000 K, NGHIA LA TRONG 700.000 NAM.

AN
A %
TONG HOP HAT NHAN

= T

puoc REINAO.. SO VOl TRANG THAI BLUIGC MO TA G TRANG 31,
TRONG MOT PHAN TRAM GIAY DAU TIEN, KicH THUSC clA VI TRU R DA TANG LEN
MOT TRAM VA NHIET DO (TR = TM) BA GIAM XUENG MOT TY BO. KHONG CON 6.,
VAY KHONG CON GI SAO ?...

DAY LA HAIU LOL.
DIEU 61 SE XAY RA
GIA ST TO THITPAY

VA TRUQT CHUNG VE

PHIA NHAL ?



CHLNG BAT AU RAP NOI. j

( :_:“‘“-Z: : -
> %\- 7" W (] _
OO~ N é’“‘ e
< —% : = == ‘ ‘__'/-J——-\—ﬁ‘“——?

. TIEP DO, CHUNG HUT NHAL
DE TAO THANH MOT VAT THE DUY NHAT.

KHI HAI VAT VA CHAM VAO NHAL,
c6 BA TRUGONG HOP XAY RA :
NEU CHUING Bl CHAM
THI CHUNG NAY LEN NHALL.

CHLING CAT NHAL NHANH PEN MLic
MA CHUNG KHONG €O THOI GIAN
DE TUONG TAC.

i KHI VA CHAM RAT NHANH,

DO D&, CHUING CHI €O THE HOP NHAT
TRONG MOJ‘ PHAM VI XAC PINH RO
B3I VAN TOC DONG VA NHIET PO .

VA VIEC MOT VA CHAM KHOC LIET
voi MOT PHAN T THLT BA SE PHA V&
cAc cAU TRUC PUOC HINH THANH.
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]/qu&N (ING NONG CHAY NAY TAO RA

cAc NHAN NGUYEN TL pAU TIEN.
HINH THAT NAY SE LAM XUAT HIEN CAC THE
PALI TIEN, NHONG CAU TRUC PAU TIEN
clUA VO TRU.

_"’/

THAT LA THU V] VU NAY. CAN MOT LLIC HUT VA MOT LLic pAy.
O KHOANG CACH XA, LLIC DAY CHIEM UL THE,
VA G KHOANG CACH NGAN THI NGLIOC LAl

TOI SE LAY NAM CHAM VA SE PAT CHUING
TRONG NHIING QUA CAU BOT.
'\.‘

BOT DE Bl NGHIEN NAT;
NEU TOI EP HAI QUA CAU
VAO NHAU, THI CHUNG DiNH
VAO NHAL.

TOI SE DAT NHING QUA BOT NAY
VAO MOT THUNG LEN CHUIA PAY NUSC...

.. DE CHO PHEP CHLING TLi DI CHUYEN.
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HAI LLic TAC DONG. MOT HAP DAN: CAC NAM CHAM, MOT DAY :
BOT KHI NO B| NEN. NGAY SAU KHI CAC HON CHAM VAO NHAL,
CHLING TAC PONG. VIEC TRUYEN LLIC T(I G PAY LA BOT
PHAI BUOC NEN DUl DE NO PHAT HUY TAC DUNG.

BOT TAO CHO CAC QUA BONG cO TY
TRONG HAL NHLf TLIONG PLIONG V&I NUIGC.
BAY 610G TG TAO RA MOT CHUYEN PONG DONG
BANG CACH PUN NONG.

/ \ KOo (0@ %

KHI DO NONG THAP,
cAc QUA BOT BAP NHE VAO NHALI
VA KHONG ¢ 6l XAy RA CA.
KHI CHUING VA CHAM TRLIC DIEN VAO NHAL,
KHONG c6 Bl NANG LLIONG PE NEN BOT
_ VA CHO PHEP LLIC PIEN TU,
BIEL HIEN TAC PONG & CLILI GAN .

pLioc rA,
TOI SE TANG NHIET PO LEN.




DAY, NGON ROI ! PAY LA NHIET CHUAN
(TREN NHIET O NGLIGNG). NHIET O DONG LA PL.

THUIC TE LA CAC QUA BONG
PUOC GHEP THANH TLING CAP.

KHI TG TANG NHIET QUA NHIEL,
cAc CAU TRUC NAy BI PHA
V& BAI SU' GIAO DONG NHIET.

@eu& S(T CAL HA NHIE@
(3 A
A ¢

ANSELME BE CHO 616 TLf LAM NGLO. . @
SLf NHIEU LOAN GIAM. TAI MOT THS! DIEM ) ©C © _ — \
NHAT BINH, MOT VAI QUA BOT TL GHEP PO e 6 A
TUY NHIEN, KHI NHIET DO TIEP TLIC GIAM, OJ/O O O O
TONG HOP HAT NHAN NAY SE DLING LAL. _ o S O
2 | 60% .0
0 ©
/ O © % O 1
BAY 610 THI KHONG CON 61 DE LAM. o o &

NO QUA LANH. CAC QUA BOT KHONG CON Bl O
PONG DE O THE GAN LAI V&I NHALL.

/
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PIEL TUONG TLI CONG XAY RA KHI NHIET DO CLIA V(i TRU GL&MKXUC'SNG DUGIIMOT TY PO.
TUc LA SAU|VAT PHUT.|LUC DO, cAu TRUC V&I HAI, BA HOAC BON "QUA BOT"
PUOC HINH THANH.

@ PROTON O NOCTRON

O
® , 0
@ @ @ O ¢ @ Q ) o . a
1PROTON  1PROTON 2 PROTONS . . & &
DOTERI TRITI  HELI -0 98
AN @ o o ®

NHLING DOTERI VA TRITI
NGAY KHI HlNH THANH, SE HOA HOP
THEO PHAN [ING HAT NHAN :

@+ >& + O

POTERI + TRITI TAO RA HELI + NOTRON
TAI GIAI DOAN NAY, V(I TRU
LA MOT QUA BOM NHIET HACH.

VAY, cO PHAI TAT CA
SE BIEN THANH HELI ?

NHAN HELJ RAT D8I XUiNG, PAC VA RAN.
NELI NHIET DO BLIOC DLIY TR,
TAT CA VAT CHAT SE PLIOC CHUYEN THANH HELL.
NHLING SAL 34 PHLIT,
NHIET DO GIAM XLIGNG 300 TRIEL DO
VA QUA TRINH TGNG HOP HAT NHAN NAY
SE DUNG LAI.

CAC NLCLON

KHONG CON Du TOC PO

PE VUIOT QUA LLIC PAY TINH DIEN

+ pAY LI +). MOI THUI
SE BI XOC XECH .




CAC NOTRON TL DO cUBI CLING Bl PHAN RA. CHUING VAN KHONG BEN VA BIEN DA \
TRONG 109 GIAY, THANH MOT cAP DA PROTON-ELECTRON.

TiNH TL KHI BAT PAU,
34 PHUT DA TROI QUA.

THEO PHA NAY, CHUNG TA ¢& MOT MON SUP NGUYEN
THLY PUOC TAO THANH TLf PHOTONS, NOTRINOS, PROTONS,
ELECTRONS VA NHAN HELL.

VAT CHAT PUGC TAN RA, THEO TRONG LLIONG,

NHU THE NAY : 25 % HELI SO V&1 75 % HYPRO (PROTON TLI DO).

~ o e
ke
v

TRONG[700.000|NAM KHONG CO DIEL G XAY RA CA.
VO TRU TIEP TUC GIAM AP, VA CAC PHOTON CLING V&I NO.
KHi PHOTON TIEP TLIC CLNG CAP NHIET CHO VAT CHAT,
DE HAINHIET PO TR VA M GILf BANG NHALI

(CAN BANG NHIET PONG).

VA NHIET DO 6IAM XUONG|3000 PO K.




V(I TRL TRONG SUOT

MOT O CHE TAO HINH KHAC XUAT HIEN.

LLiC DIEN €& XU HUGNG LIEN KET CAC ELECTRON

v&i CAC NHAN PE TAO THANH CAC NGUYEN TLZ,
. SUTAC PONG NHIET XUGNG THAP BLi
PE CAC CALI TRUC NAY KHONG CON B PHA VG NGAY KHI
CHLING HINH THANH TRONG CAC VA CHAM
V8l MOT NGUYEN TITKHAC
HOAC V&I CAC THANH PHAN KHAC CLIA HON HOP.

CAC NGUYEN TITKY LA NAY..

VI CAC ELECTRON LON
~ CUA CHUNG. TG KHONG THE
TIN PLOC !

DAN DAN, TAT CA
CAC ELECTRON TU DO
Bl HUT BOI CAC NHAN.

CAU MUSN NOI 61 BGI NGHIA TRONG SUST 2
Lc TRUSC 610 NG MO pUC HA 71?7

TRUSC DAY, CAC PHOTON LIEN TLIC
TUONG TAC V&I VAT CHAT., ]
KHONG MOT PHOTON NAO ¢b THE
TU VUOT QUA MOI TRUGNG NAY.

VA VO TRU
TRG NEN TRONG SUOT.

b



VA TACH RA

BAY 610G BA KET THIC ROI cAc PHOTON cb THE VLIOT QUA CA V(I TRU
MA KHONG NHAN RA RANG VAT CHAT TON TAI: CO S TACH RA.

Vi HAI LY DO. PAU TIEN, c& NHIEU cHO HON.

THL HAI, CAC PHOTON TUONG TAC IT HON

V&I VAT CHAT TRUNG TINH (NGUYEN TLD).

S

NHLING, HAY XEM, KINH THIEN VAN 6L CHO CHUING TA NHING HINH ANH,
THEO MOT CACH NAO P PEN V&I CHUNG TA "TRUC TIEP TU QUA KHLE."

DUING, NHLING NGAY CA VOI MOT KINH VIEN VONG KHLUING,
TA SE KHONG BAO 610 €O THE QUAN SAT MOT HIEN TLfONG XAY RA
THO! DAl MA VU TRU CHUA PAY 700.000 NAM TUAI.

QUA KHUE, QUA KHLT RAT XA XUA

CUIA VO TRU TAT YEU SE VAN CON MO HO,
HOANG PLIONG.

—— e —
o —_—

DUNG,
KHONG THE PHAN TicH
TAMLY VO TRU.

5



CHI GIAM THEO NGHICH PAO CLIA BAN KINH R NAY.

MOT KHI VAT CHAT VA CAC PHOTON NGLING TLIONG TAC VA TRAO DI NANG LLIONG,
CAN BANG NHIET DONG HOC BI PHA V3, VA NHIET PO TM GIAM NHANH HON
(GIONG NHU NGHICH PAO CLIA BINH PHUIONG BAN KiNH VLI TRL),

TRONG KHI NHIET PO TR CLUIA CAC PHOTON, NHIET DO BLIC XA,

BAy 6IO )
THI THAN AINGLIO! AY LO.

NAY ! DIEL 6 XAY RA ?
DUGNG NHU MAN PEM
PANG BUONG XUONG ?
VA TROI DOT NHIEN
KHA LANH..

VO TRU HIEN DANG TRAI QUA MOT THOI KY SLIY TAN.
NO TIEP TLIC HA NHIET. B{iu TRO!I CHUYEN T MAU TiM
SANG MAL DO SAM, ROI MAN DEM BLONG XLIENG
NHL MOT LGP VO LANH. VAN CON MOT TY PHOTON NGLYEN LA
CHO MOI NGUYEN TLI HELI HOAC HYDRO. NHLING NHIING PHOTON NAY
Bl CANG RA BOI SLING VA TRG NEN NHOT NHAT .

R

BIG BANG DA KET THUIC. NHLING CON SO THAT DANG KINH NGAC.
CHi MOT CHUT THI SE KHONG cb 6l CON SOT LAl X
(MOT HAT TRONG MOT TY 1. NS TOI NHU TRONG MOT PLIONG HAM.




QUAI 6T LANH THE !

BUGC SONG
cllA CAC PHOTON LA 0,15 MM,
TUONG (NG V&I NHIET PO
BUc XA TR = - 173°C.

CAC NGUYEN
TLT DI CHUYEN V&I VAN TOC
150 M/S, PIEL DO TAO RA
MOT NHIET DO CLIA VAT CHAT
LA - 267°C.

PLIOC RO, TG NGHT RANG TS DA H:ég T NHIEU
VE CACH V(I TRU HOAT DONG THE NAO .

")

NHUNG VAN CON
MOT CALI HOI QUAN TRONG :
NO DUNG PE LAM Gl 7

NO THUC sUf
HIL fcH KHONG ?

PUNG RAI, ANSELME CO LY,
NO cd NGHIA LY 61 KHONG ?

/""' \ =
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TS DA TIM RA NGUYEN LY

HAY XEM, NGAY TLI DAL v TRU HOC CO BAN.

bA cb BAT CLICAI 61 TRONG
cAl ME HON DON NHAT .

SLTHON LOAN.

VA SAU DQ Vi1 TRU BAT DAL TAO RA
NHLING CAU TRUC NGAY CANG PHLIC TAP HON,

CAC HAT NHAN, CAC NGUYEN TLE. TAL SAO LAI LAMPON GIAN
[ _ KHI TACO THE
' LAM DUOC PHLIC TAP ?

[I... KHONG TE, CAL CHUYEN
CLUIA CAL. NHUING PAY LA SLI T BIEN,
NHLING TUONG TLIONG
CUA CAC NHA LY LUAN.
PIEL 61 NOI LEN RANG
TAT CA THUC SU DA XAY RA

NHU THE NAY 7




DE TRA L& cAU HAI CLIA LEON,
CHUNG TA HAY RO KHOI VLI TRU THAM NAY
VA HAY TRG VE HIEN TA.

THE CON MOI THIT SAU PO ?
SLI HINH THANH CAC THIEN HA,
CACVISAO?..BO QUASAO?...

KHONG, TAT cA pIEL DO SE PLOC KE
TRONG NGAN MAT TROTL.

9



HIEU (NG DOPPLER

CAU SE THAY, CHUNG TG
DANG CHOI GL1I TIN NHAN CHO NHALL

TAI DAU MUT NAY,
MOT HE THONG TRUYEN DONG

TOC PO KHONG POl C
KEO DAI BANG .

& DAL KIA, MOT HE DAC PONG (CON LAc)
VE MOT HINH SIN TREN TO GIAY.

16 O THE PAT TAN SG N,
S8 DAO PONG TREN MOT GIAY,
BANG CACH PIELI CHINH V| TRI
clA QUA CAN TREN CON LAC.



A, HIEU ROI. VA TE cb THE po BUSC SONG & PAL TIEP NHAN. )

) CO N DAO PONG TREN GIAY.
VAY, MOI LAN DI CHUYEN I A LAI CLIA CON LAC pUgcC
THLIC HIEN BANG N LAN GIAY : DO LA CHU KY cl1A SONG.
TRONG THO! GIAN NAY, DAl BANG TANG THEM
\=c 7/ N (BUSC SONG)

TAN S8 THAP, CHLI KY LON,
BUGC SONG LON. TAN SO CAO,
CHU KY NGAN, BUSC SONG THAP.

DIEU NAY TAO SUf
GIAO TIEP.

QUANG TRONG
LA GIAO.

NAO. TG SE THLT NGHIEM TRUYEN
G KHOANG CACH XA HON.

SAN SANG
CHUA ?
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TRIEN NAO L.

WILLY DAP,
pLoC DAY ..

NAv 11l CAU DANG LAM 61 DAY 7
CAUTHAY POITANSO A ?

cd Dlrg“:u 6l PO XAY RA
KHI TO DUA THET BI RA XA. TG SE PAT NO
TRG LAI VI TRI clIA NO.

AH, N& BA TRG LAI BINH THUONG...
WILLY, CAU c& cHAC MINH pAP
PEL KHONG DAY ?

CHAC CHAN RO !

c6 VE NHU ¢d LU CAU pAP
NHANH HON...

TINH CHINH XAC CUIA PHLONG PHAP THLIC NGHIEM.




TODAP MA !
e

/, NEU cAc AU KHONG LING
THI THAY TE MA AP DI !

Z—

NAO cAc cAu GlAI THICH
TRUONG HOP CLIA MINH CHO T DI 4

7N

<:

. NG TRG LAI BINH THLIONG.

T NHLING VLA ROI DA O SU 6IA TANG BUSC SONG (A),
- TUc LA SU 61AM RO TAN SO KHI TIEP NHAN.
= TIEP DEN, SAU MOT QUANG THO! GIAN BINH THUONG (B),
L DA €6 SLf GIA TANG TAN SO TAI THOI BIEM THU,
NGHIA LA SUfRUT NGAN BUSGC SONG A .

&
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WILLY N&I RANG CAL Ay e
DA LUON PAP DELI DAN. DO CO THE LA GIAY

DA GIAN NG HOAc B cO LAI 7

KHONG DAL ANSELME,
pd LA HEU (NG
DOPPLER-FIZEAL.

CA..6lcozl? KHI CAU DI CHUYEN GIA B8,

N& SE THAY DOI TAN & RO NET.

KHI G1A DG DI CHUYEN XA RA,
S\C’)NGKHTNH’(SIN Bl Kéq DAl
VA TAN SO XUAT HIEN THAP HON.




KHI GIA D& QéN c-*iZiN, IIéN LEN TREN DAl BANG, HINH SIN BUOC NEN LA,
CO LAI VA TAN SO XUAT HIEN CAO HON.

DAY CHINH XAC LA NHCNG 61 XAY RA
KHI CAU NGHE THAY TIENG RIT CUA MOT DOAN TAL CHAY

QUA NGANG MINH. KHI NG DEN GAN HON, AM THANH TO HON.
KHI NO DI CHUYEN RA XA THI AM THANH SE TRAM HON.

THE THI,
vEl MOT PHUONG THUC NHL VAY,
KHI T8 BIET TRUSC BUSC SONG
CUA TIN HIEU SE DUGC PHAT RA
BAI MOT NGLUON TiNH, TG ¢ THE TiNH TOAN
T8C DO TIEN CAN HOAC RA XA
(SURUT) TP NGLION.

VA NHUING 61 ¢b GIA TR

V&1 AM THANH THI CONG THE V&I ANH SANG.

NH(NG VAT THE DICHUYENRA

XA c& MAU DO HON VA NHUNG VAT THE
PANG TIEN LA CO MALI XANH LAM HON.

/

-
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pUoc RO, QUAY LAI CAC THLT NGHIEM TRUYEN €O KHOANG CACH CLIA CHUNG TA NAO.

‘ 3 ——

N ﬁ _ 5 WILLY, VAO V| TRI. é
=

g =

T

KHONG, MAY CAU NGOC A,
TG KHONG TLI TACH RA
VITOGDAY ! ..

A, BUNG PAY !
N6 ¢b THE TU TACH RA XA.

VA BO DAO PONG
VAN GKIA.




SU CHAY TRON CUA
CAC THIEN HA

CS NGHIA LA...

.. RANG KHONG GIAN
DICH CHUYEN.

po LA CAU CHUYEN
cUA CAI THAM NAY GIAN RA...

MOI THL BEU
TAN BIEN I..

PUNG ROI, DAY LA CACH MA VAO NAM 1930,
EDWIN HUBBLE DA PHAT HIEN RA SUGIAN NG clIA VI TR,

VA NHAN DINH RANG CAC THIEN HA & XA CHAY TRON KHOI CHUING TA :

DO HIEU (ING DOPPLER-FIZEAL, CHUNG NGAY CANG

c& MAU DA HON KHI DI CHUYEN RA XA.

CAC NGUYEN TLTHYDRO NAY
THUONG PHAT RA & BUSC SONG 21 CM.
HIEU (ING DOPPLER CHO T& BIET

cAc TEC PO THOAT LA 2.000,
4000, 6,000 KM/S.

HUBBLE ¢& THE LIGC TINH
KHOANG CACH CHLING TA V&I NHIING
THIEN HA NAY BAO XA, DLIA TREN DO SANG BIEL KIEN
CLIA CHUNG. VA NG TA SUY LUAN RANG TEC PO
BAY NAY N& HOAN TOAN PON GIAN LA TY LE
v&I KHOANG CACH ClIA CHUNG SO
v&I CHUNG TA.

2000 [‘W‘/‘ 7
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CHO DA, DIELI PO NGHIA LA 61 7
CAC VAT THE TANG TOC KHI CHUNG TACH RA
XA CHUNG TA ?

KHONG HAN THE.
THAM GIAN NG TLI MOI PHIA. .
HAY HINH DUNG MOT DIEM A, TAI THO! DIEM
T =0, CACH CAU MOT MET.
SAU MOT 6GIAY, NO LA 1,20 M.
T6C DO THOAT clia NS DO P
LA20CM/S.

TRONG CLING
o MoT Kl:iOAf;JG leén GIAN,
MOT PIEM B, LUIC DAL NAM CACH CAU 2M,
SAU SE LA 2MHO (TINH THEO B ")
VA T6c DO clia NS SO VOI BAN
LA YO CM / GIAY.

—

KHONG €O SU THAY DO

HIELI (ING DOPPLER CHi RA BUGC SONG KHI MAY PHAT
T6C DO TLUONG DAL VA MAY THU CHUYEN DONG
CLNG TOC PO TREN CAC PLUONG

SONG SONG.




VAY, TOAN BO V({1 TRU
CUA CHUNG TA DANG GIAN NG 7 CHO PA, TG ¢O MOT ¥ TUONG KHAC.
CHUNG TA GIA SLT RANG THO! GIAN...

TANG TOC.

NHUNG PIEU PO..
CHANG €O ¥ NGHIA 6i 17!

CAc DAO PONG CLIA NGLYEN TLT, CHANG HAN NHL NGLYEN TL HYDRO,
GIONG NHU LA "MACH" clA VLI TRU. HAY HINH DUNG MOT VLI TRU MA MACH DAP NHANH HON.
CANG GIA PI, "MACH" DAP CANG NHANH. NHIING HINH ANH T(f QUA KHu’ DAN CHUING TA PEN
NHL MOT THUGC PHIM QUAY CHAM. VA HIEU LING DOPPLER CHI LA A0 ANH.

TAT NHIEN, TIRESIAS, CAU co THE TLfONG TUONG MO DIEU
VA NHLfNG 6l cAu NOI GIONG NHLf RANG CAC PINH LLlAT VAT LY
THAY DI THEO THO GIAN, PIELI MA FRED HOYLE DA NHAM TA.

NHLING NO TON TAI
MOT LAP LUAN KHAC VE SIS GIAN NG
VA HE QUA cl1A NO, BIG BANG.
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Ltic NAY, CHUNG TA DA THAY RANG CHI & MOT PHOTON TREN MOT TY
cO THE CHUYEN THANH VAT CHAT.

w ﬂ PHAN VAT CHAT NLTA !
) o™
DO VAY, VAN CON

MOT LUONG LON CAC PHOTON NGUYEN THUY NAY,
KHOANG 500 TREN MOT cM KHOI (VA CANG NHIEU
NOTRINO, CANG KHO TIM RA HON).

BLGC SONG CLIA CHUNG
PHAI LA NAM MILIMET TLIONG ING
véI MOT NHIET DO BUC XA TR
LA BA PO TUYET DOI (-270°C).

t t ¥ ¥ * _NHONG PHOTONKNAY, )
¥ * * %\ co N{\Ne LLIONG RAT THAP,
* PENZIAS VA WILSON DA TIM RA CHUNG
7\‘ ¥ ‘ , VAO NAM 196M. CHUING LA CHIING CLT XAC THLIC
~N 7Y clA BUGC NHAY v TRU Vi DAI NAY.




CHAN TR(‘}I V{1l TRU HOC

T6C PO THOAT CUA CAC VAT THE TANG
THEO KHOANG CACH..

THE THI VE MAT LOGIC,
NO PHAI TON TAI NHIING VAT THE DI CHUYEN RA
XA CHLNG TA VI T6C DO BANG.

HOAC THAM CHi LON HON TOC PO ANH SANG 17

VAY, CHUNG TA
cd THE KHONG CON
NHAN PUOC ANH SANG
NAY N(IA 2!

TAI SAO ? GIA ST MOT CHIEC MAY BAY
DANG DI CHUYEN RA XA 16 , .
véI T6C pd SIEU THANH TE VAN ¢ THE )
NGHE THAY TIENG ON NO PHAT RA, §
PUNG KHONG ? 74

CAcC CHL cLil NON O,
DAY KHONG PHAI LA CACH
DE NHIN NHAN CAC SU VIEC.




VIEC DI CHUYEN cO SLI Té1 VE THOL GIAN (®.
MOT VAT THE CHUYEN PONG V&I TEC PO GAN 300.000 KM/S,
TOC PO ANH SANG , NO CACH CHLING TA, NHIING NGLUG! QUAN SAT
TRONG MOT "BONG BONG THO! GIAN" KHAC.
CHLING TA XEM THONG DIEP CLIA NO NHU MOT DANG PHIM
QUAY CHAM.

VA NEU VAT THE NAY BIE(NXMA(T V&I CHUNG TA & TEC PO ANH
SANG THI SUf TRUOT NHAT THOI SE TRG THANH TOAN BO.
THO! GIAN clIA NO DUONG NHL Bl DONG LA

NHL MOT THLI NU&C SOT. /

%‘f

300 lsloTe) [gﬂb/s

DO CHUYEN DONG TRUGT, TRUOT VE THO! GIAN NAY
LIEN QUAN PEN NHAL NEN TAN SO clIA SONG GIAM XUENG
Q LUIC THU. VA HIEN TUONG CUIA BAN CHAT MANG TINH

\ TUONG DO NAY XEP CHONG LEN NHAL,
7 LAM TANG THEM HIEU (ING DOPPLER.
KHI T6C DO THOAT CLIA MAY PHAT SO VI CHLNG TA DAT
PEN C, TAN SO CUIA CAC SONG THU GIAM XLONG BANG
KHONG. NHIEL NANG LLIONG HON, NHIEL SONG HON,
SE NHIEU THONG PIEP HON !

CAc SONG & TAN SO KHONG,
cd NGHIA LA NHIEL SONG HON !

) XM TAT CA LA TUONG PO, cliA CLING TAC GIA, NXB BELIN.
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Do véi cAc VAT THE BAO QUANH CHUING TA, MOT TOC PO TUONG PO
BANG 300.000 KM/S PAT PUGC TREN MOT QUA CAU 601 LA CHAN TROL.
PO KHONG PHAI LA RANH G161 CLIA NHLING su VAT TON TAI MA LA RANH G161
CUA NHUNG HIEN VAT MA CHUNG TACO THE NHAN BIET.

Vi1 TRU & THE TIEP CAN BUIOC CHI 6 THE LA MOT PHAN CLIA VLI TRU LON HON.
PUONG CHAN TROI NAY CACH CHUNG TA HANG CHLIC TY NAM ANH SANG.
KHA NANG CLIA KINH THIEN VAN KHUING NHAT TREN TRAI DAT HIEN NAY,
PALOMAR, LA MOT TY NAM ANH SANG.

s A @@b
' — -1
J—
THE TRUSC PO, TIA R clIA VO TRU €O ¥ NGHIA 61 7 )

ST
7,

LICH SL? BAT DAL KHI VO TRU G TUS!
CLIA MOT PHAN TRAM GIAY.
HAY HINH DUNG RANG TAI THOI DIEM PO,

CHUNG TA BA PHAC HOA MOT HINH TRON,

HAY RO HON LA MOT HINH CAU, V&1 BAN KINH R

VA CHUNG TA THEO SUf GIAN NG

CLIA HINH CAL THAM CHIELI NAY THEO THOI GIAN.

po LA TAT CA...

KHI LAM NHU VAY,
CHLING TA KHONG TIEN LIEU VIEC
KHONG GIAN CO THE
LA HAN DINH HAY KHONG ().

— NAY, HAI CAU !
COAY

c6 pOI MAT
THAT DANG YELU.

TRuvérj TRANH NAY
CHUIA KET THUC DAU !

CHLING TS VAN CAN CAc cAu @

(*) XEM VE CHLI BE NAY, LE GEOMETRICON, CLING TAC GIA, NXB BELIN.




CAC MO HINH CLA FRIEDMANN

\./SOPHIE, PIELI 6] GAY RA SLI GIAN
NG DO LA CAc Luic cliA AP SUAT.
MOI THIT XAY RA NHU THE VU TRU

DA NO TUNG NHLI MOT QLA BOM. <

VA KHONG cbchial
CHONG LAl VIEC
GIAN NG NAY ?

SOPHIE, DIELI 61 GAY RA
S GIAN NG A VO TRU NHi ?

CAC TRONG LLiC CHUNG TA KHONG THE
cb XU HUGNG LAM NGHI RA MOT v TRU
CHO V(I TRU NEN LAl MA &b CAc LUC
TREN CHINH NO, AP SUAT VA TRONG LLIC,
PE LAM CHO NG CHUNG SE T/ CAN BANG ?

NEN VAO .

 CHUNGTACOTHECHIRA

RANG SUf CAN BANG LA KHONG THE.
G DO LECH NHO NHAT SO

VGl TRANG THAI CAN BANG, VLI TR

"TINH" NAY PHAT NO HOAC NEN LAl
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NHLING THE TH,

NOI CHO TG XEM VLI TRU

CUIA CHUNG TA ¢O THE PA..
NEN THAY VI PHAT NO ?

THEO MOT
CAcCHNAO PO,
PAY LA MOT
VAN MAY..

_ AINGI Va1 chc cAu
RANG THOI GIAN SE KHONG
cb THE TROI.. NGLIGC LAL.

CAU PANG
LAM 6l DAy 7

ANSELME GAN HAI NAM CHAM VAO DE LAN TRUGT PATIN.
CHUNG HUT NHAU. NHUNG MOT LO X0 NEN ¢& XU HUGNG
TACH CAC LIS TRUQT RA XA NHAL.

~ Chu THAY DAY,
CAC NAM CHAMBIEU TH|
CHO CAC TRONG LLIC, LLiC HAP DAN,
LLiC KET DINH. LO X0 PLIONG TRUNG
CHO CAC LLIC NEN.




KHI TG THA CA BO RA,
POl GIAY PHONG TRUOT
TACH XA NHAURA .

HOAC XUNG LLIONG TRUYEN PEN GIAY
TRUOT DL MANH VA CHUING TACH RGO NHAL SUST.
CANG DI XA, LLIC HIT CANG YEL, LLIC HUT NAY
THAY DOI NGHICH BAO CLIA BINH PHLIONG
KHOANG CACH SE RO RET .

NEU CAC MA SAT KHONG TON TAI, CAC LUGI TRUOT cub! CLING
SE PAT BLIOC MOT TEC PO KHONG POI .

HOAC TRUGNG HOP XUNG LLIONG DO LO XO

TAO RA QUA YEL HOAC NAM CHAM QUA MANH.
”/2/7 CAC LUBI TRUIOT SAL DO SE QUAY LA,

\ "SA" VAO NHAU V&I TEC O NGAY CANG TANG.

DIEL NAY GOI LEN HAI LOAI V(I TRU €& THE €6 :

KICH BAN THLT NHAT : VIEC GIAN NG TIEP TUC MAI. KHI NHIING N6OI SAO
cudi ClING Bl TéT, BAU TROI SE TRG THANH PEM,
LANH TUYET DOl, SUf TIEL TAN NHIET.

S1S



DIELI NAY GO LEN HAI LOAI V{1 TRU €& THE €& :

KICH BAN THLT HAI: TRONG LLIC CHIEM LI THE. SAU MOT TINH
HUONG GIAN RA TOI PA, VI TRLI "ROI TRG LAI TREN CHINH NG".

TAT CA cAc cAu TRUC, THIEN HA, N6OI SAO, PEL Bl BIEN THANH
BUI. BANA,TH/f\N CAC NGUYEN TLT Bl PHA V.

VA VLI NG LON BUIGC TRAI QUA NHL NGLIGC LA,

CHO PEN KHI ¢& MOT SL PHUC HEI MEI TRONG VU TRU,

MOT GIAI DOAN GIAN NG M.

DIEL NAY GO LEN HAI LOAI V(I TRU o
¢ THE c6 : CHINH NHA TOAN HOC . NEUTOPABET
NGLIGI NGA FRIEDMANN, DA PHAT MINH RA RANG VU TR KHONG TINH,

cAc MO HINH V(I TRU TINH DAL TIEN TO DA CO THE TIM THAY
TRUSC FRIEDMANN (.

DIELI NAY GOl LEN HAI LOAI V{1 TRU €& THE €& :

ONG ALBERT, N6LIOI DA PHAI TRA GIA, VAT LON VAT VA,
DE MAY MO CHE TAO RA MO HINH TINH CLIA MINH VAO NAM 1417,

PA RAT BLIC MINH VE PIEL . FRIEDMANN PA CLIGP MAT THANG LGOI CLIA ONG TA.
SAU PO, ONG BA KHONG MANG TO! TINH TLUONG BOI TRONG NHIEL NAM.

DIELI NAY GO LEN HAI LOAI V(1 TRU €& THE €O :
THEO MO HINH CLIA FRIEDMANN,

V(I TRU DANG GIAN NG MAI NEL TY TRONG CHIEN TAI)
CUA VAT CHAT NHO HON 5.10% GAM TREN MOT CM KHOL.
MAT KHAC, VLI TRU NAY CLING SE €O MOT THE TicH,
MOT PHAN MG RONG KHONG GIAN VO HAN.

(*) NHAN XET DICH THUC CUA EINSTEIN.
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(CAC) HINH HOC
CUA VI TRU

DOI véi CHUNG TA, VU TRU LA MOT SIEU cAu TrUC
BON CHIEU NOI KHONG GIAN VA THO! GIAN GIAO THOA V&I NHAL.

VO TRU.. N6 ¢b
HINH DANG Gl ?

CHUYEN
NHO...

MOI ¥ TLIONG BLIGC BE CAP TRONG CAC TRANG TRUGC o
TUONG (ING VO MOT CACH TRINH BAY KHAC NHAU A
CUA THUC THE - V(i TRL NAY LA KHONG GIAN-THOT GIAN. —/%

TA 6UI NHS RANG S8 KicH THUGC
clia MOT KHONG GIAN LA S6 LLIONG
PHAI CUNG CAP DE XAC DINH V| TRI
cliA MOT DIEM 8 PO.

HEN GAP ()|THLI BA LLIC MLISI MOT 6I0|3 66C (2)
PAI LO SO SAU|VA (3)[PUONG THII NAM|TREN (4)
TANG BA|: BON THLIC THE.

\

VOI BAN VE,
CHUING TA CHI ¢& THE THE HIEN BLICC
KHONG GIAN HAL CHIEL,
cAc MAT PHANG.

DO DO, CHUNG TA SE NGHIEN CLIU
KHONG-THO! GIAN THEO HAI CHIEL,
MOT LA V| TR
VA CHIEL KIA LA THO! GIAN.
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/\/N/Hu’ VAY, MO HINH DAL TIEN

CUA MOT VLI TRU KHEP KIN, MO HINH TINH
CLIA EINSTEIN, ¢6 THE PLUOC MIEU TA DLISI
DANG MOT HINH TRL.

CHO BA, NEU T& HIEL BUING, CAI TRU NAY,
CHUNG TA DANG.. & TRONG DO ?

TAI BAT KY THOI DIEMNAO,
MOT VAT THE LA DIEM M NAY TREN BE MAT,
VA TOAN BO V(I TRU pUCC PUC LAI
& HINH TRON NAY.

KHI VAT THE BUING YEN,
NS MO TA MOT DLIONG SINH
CUA HINH TRU THEO THO! GIAN .

CO THE DE DANG THE HIEN SLIGIAN NG
CUIA VLI TR KHEP KIN NAY DIEN TIEN
THEO THO! GIAN, DIEL NAY CHO TA
MOT MO HINH VE MOT V(I TRU
KHONG TINH.

_ DAy LAvViDU
VE HINH ANH 2 CHIEU
CUA MOT KHONG GIAN-THO! GIAN
GIAN NG VO DINH.

S KHONG

THO! GIAN
- ——-

"HIEN TAI"
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v TRU HENH TRU
co VE GIONG NHU
MOT XAU XUC XicH.

QUA KHLT

CHﬂ:ye TA
SE O PAY

NHLING, TREN THLIC TE, TA SAO THO! GIAN
LAINHAT THIET PHAI "MO", CO NGHIA
LA vO TAN CA VE TUONG LAI VA QUA KHIT LT ?

—

YciccAu
LA CHUNG TA ¢b THE...
PONG LAI THO! GIAN

QENCHTNH NO ?!?/

#0



VAN CONNITA !

KHONG VAN DE...
NEU CHUNG TA DONG LAl
TREN CHINH NO THEO MO HINH
EINSTEIN, CHUNG TA ¢b THE SE ¢O...
MOT HINH XUYEN.

TRONG KHONG GIAN-THOT GIAN HOAN TOAN DONG NAY,
CAC HIEN TUQNG TLIONG TL BUGC TAI TAO DPONG NHAT sAU
MOT THO!I GIAN T LA CHU KI cUA v( TRU LA THUGNG NAY.

PIEM PAC BIET
CHUNG TA clING ¢ THE PONG

BIG BANG
\ MOT VI TRU TUAN HOAN TREN CHINH NO.
\ TRANG THAI GIAN & 7 -
j | ‘ NG CLiC DAl s ~
f

Eé Q

=\

. THOI GIAN p 2 s A A o o
NS TRS THANH MOT XAU XLic XicH, Bl QUAN LAI
TREN CHINH N& V&1 cHi ¢b MOT CAy XUc XicH !

"‘-l—._'___>_,--/'

HIEN TAI

OH, XEM NAY LEON !!!

NG DA TOAC RA,
pb LA PIEU
PA POAN TRUESC.




> g

HOI KET

DAY, NHLING Gl CHUING TA BIET
VE SUfKHS! DAU CUA VI TRU.

TOM LAL.
NHING 61 CHUNG TA NGHE BIET.
N& BA THAY POI RAT NHIEU LAN
TLI5.000 NAM QUA !

".. NHUNG NO LLIC TIM HIEL V(I TRU NAY
LA MOT TRONG SO T NHIING PIEU
PA PUA cubc Sé[\lG\NHAN LOAI LEN TREN
MOT 1;2(‘) HE BANG VIEC CHO N6
MOT sO PHAM GIA TRONG BI KICH."

S fones WW

7

PHAN TIEP THEO CLIA BIG BANG (SLI HINH THANH
CUA CAC THIEN HA, CAC NGOI SAO, V.V.)
TRONG HANG NGAN MAT TROT.

7#<



KICH BAN V(I TRU

\\..‘:._/' H
:(: ;?& i T .
THOI GIAN NHIET PO TY TRONG HIEN TUONG
TRUGLC.. T>=107 56 9
®e-
SUP KHONG PHAN HOA BOI PHOTON, NOTRINO, PHAN
A % oA NOTRINO (PHOTON LA PHAN HAT cUA CHINH N&),
171000 GlAY 300TY 20 PROTON, PHAN PROTON, ELECTRON VA PHAN ELECTRON
- (POSITRON).
CAN BANG NHIET
cudc TAN SAT BAI CAC HADRON (PROTON, PHAN PROTON,
A % A v 3| NOTRON, PHAN NOTRON) . SE VAN CON LA MOT TREN
17100 elAY 100TY PO HTY é/CM MOT TY . PHAN CON LAI B| TIEL DIET CLING V&I CAC PHAN
HADRON HIEN DIEN DE KHOI PHLIC LAl CAC PHOTON.
5 oA o ‘iﬁ? KHONG cb 6 BE BAO cAo. QUA NONG BE HINH THANH
N ﬂ A ~ >
1/10 GIAY 30TYPO  |o X ~~<5 HAT NHAN NGLYEN TL
. 2 A 3800006 | CAC NOTRINO "SONG CLIGC SONG CUA CHUNG". CHLNG
16IAY 10TY PO JOMP | NGLING TUONG TAC V&I VAT CHAT.
R " A ., SLI TAN SAT CLIA ELECTRON - PHAN ELECTRON. CLING SE
13 GIAY 3TYDPO @ 4. | VAN CON MOT TREN MOT TY.
TC"SNGXHOP j-lATyNHAN : SU'TAO THANH\HAT NHAN HELL.
3 PHUT 1TY PO SLf BIEN MAT CLIA NOTRON TLf DO (THOI GIAN TON TAI:
109 GIAY). J
. Al A s | QUA TRINH TBNG HOP HAT NHAN DPUOC HOAN THANH :
35 PHUT 300 TRIEUPO | 16M/CM 25% HELI, 75 % HYPRO
Suize SAU VIEC HUY DIET HAU HET MOI VAT CHAT VA PHAN VAT
3 Wil CHAT, VO TRU TRAI QUA MOT "DAI Blic XA", NOI MA NANG
700.000 3000 5O “1| LUONG - VAT CHAT pUIGC TIM THAY CHU YEU G DANG BLIC
NAM - XA. KHI NHIET DO GIAM XLIONG G 30007, CAC NGLIYEN TUI
A\ TRUNG TINH HINH THANH VA CAC PHOTON NGLING TLIONG
5 | TAC VI VAT CHAT: V(i TRU "TRONG SUOT".
' KHONG CON Bl poOT NONG LAl BOI CAC PHOTON, CAC
100 TRIEU TR =-173°C NGLYEN TLT TRUNG TINH CLIA HYDRO VA HEL| DA TRONG
NAM ™™ =-276°C THAY NHIET DO CUA CHUNG HA NHU TEN BAN. SLI HINH
THANH CAC THIEN HA, CAC NGOI SAO PAU TIEN.
_— " HINH THANH TRAI BAT SLI HINH THANH CAC THIEN HA, CAC
> TY NAM I NGOI SAO PALI TIEN.
. TR =-270°C PHAT TRIEN CLOC SGNGSL HINH THANH CAC THIEN HA,
10 TY NAM AEREES 10°°G/CMP| ¢4 NGOI SAO PAL TIEN.
NGAY NAY PHAT MINH BOM NGUYEN TL.

_ |







