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Ngay xuwra, trong thé gi&i con
w&i khong biét dén Ira. Ho
1au thirc an bang cach dé
dwéi nang

{ gia ma tim dwoc th@
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chuwa, da da ngudoi
lanh rdi...

khi mia déng dén sé con té
hon nira. MGt nura bd lac bi
_ cam mét rol
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ban ngay anh lai keo
khoi nay len

\

anh tic_h triv

may anh da nghi ra he
thung keo cai I<:hay.|r durng
| da nung nay vao hang )

K méi tHi

anh mudén noi la da
tich trir nang lugng
BEN TRONG cai hop

anh dang lam gi d
Anselme?

éjthung toi phat minh ra
ién viéc trir NOI NANG

M
=
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ot loai nang lvgng ma
[ ta c6 thé VAN CHUYEN &

“TJAI S DUNG theoy




Sophie, rdﬁ chi 1& h§
thong TICH TRU NOI
NANG thoi ma

W

NANG LUONG
HOA HOC

AN e

minh don dep cai hang ti, xem nao, kali
nitrat, luu huynh

va than g6 con lai tiy
dam chay rirng do
THAN SAM gay nén

N

J phai don sach khéng thi -
Sophie sé giét minh mat




@; ra rbi, co NANG LUONG

i\ trong chat BOT DEN ma toi ché ra

~—
minh ¢o thé dung nd nau
do an, suoi am...

/ néu anh muon biét y kién E_I.I:%\
| em thi do la phat minh hay
\_ hhung khong tién dung lam

héu minh trén bét nay

Vi cat thi saTjE/
\

&> / qua trinh toa nhiét

_"‘"--._\\ |
‘mua dong nay, chung ta khong
phai lanh cong nira y
B ___..-~""f

kiém soat duoc




am that nhung kho tho qua!

khoi c0 dac thanh bui
nen dé dang don di hon

don hét khéi vao cai tai nay
) thi dé& hon

" dwoc réi, nhung ma van chua that
sur tieén lgi lam
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khéng thé vat thir nay
lung tung dwegrc, khong
thi minh sé dau ddc

nué'c hé méat

nay hay that, nuwoc tuwr
ngudn nay la nwoc soi

Vi

hay co quy duoi
mat dat?
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@;é'r: hop voi lu quy o trong u!?

theo truyén thuyét, ngay xm
VA g

NANG LUONG duwoc gilr tron
NHAN mot s6 NGUYEN TU nhw
URANIUM. Cac nguyén t& nay duoc ché
tao trong nhirng lo nung dia nguc cua
mat trovi, roi ban ra va bi gilr trong khoi
trai déat khi Trai dat duwoc hinh thanh

- /

nhung nguyén tk khéng phai | | truyén thuyét néi rang vao ngay TAN |
la cai hép chac chan ma thinh | | THE, tat ca cac con quy sé ra khoi
thoang cai nap cling bat ra hop va Vi tru khdng con nang lvong
- dang nay nira

va cac con
quy NANG
LUONG duoc

2\ Phong thich

va no se xep xwong nhw qua /.
bong vay .

nhung chuygn do conrat lau | fep2 o1 quy & trong hp bao 1au?
moi tol... Nhirng HAT NHAN nay gitr NANG
LUPO’NG ma chung co trong vong bao
lau?

A .

con trai a, diéu dé tuy thudc vao
cal hop va hat nhan nguyén tw

va ta phai cam on cac
vi than da sang subt
cho chung ta nhieu
nang lugong nhuw vay
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Chu ky ciia nguyén to
phong xa

s6 nguyén tr _j

méu ta xet tap hop cac hop chira bon quy, i\j{ k"9 *
sau thoi gian T dwoc goi la NUPA PO SONG
hay CHU KY, MOT NLFA s6 hop sé giai phon
cac con quy cua chung. Sau mot khoang

thoi gian nhu vay nira, mdt nira s6 hip con |\
lai cling sé mo&. Va clr nhw vay... Chieu dai B2
clia nlra doi sdng khong co dinh: ti nam

hﬂ?ﬁc phan sb cla giay :

]
néu khdng c¢6 nhimg cai hgp chira may con quy nay - tat ca hat
nhan nang lwong o tam trai dat - chung ta sé lanh hon nhiéu

inguyén tw chira nang luong nay

minh chi viéc dat trong binh dé
ksu’ﬁ’i am suot ca mua dong

(that tuyeét néu tim dwo'c tat ca nhirng : *—;S
] |
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éiq than day Anselme, cac 6 xo ciia NANG LUQNG HAT i

NHAN 1&6n hon 16 xo ciia NANG LUONG HOA HOC, MANH ==

hon dén HANG TRAM NGHIN LAN, vO VAN LAN (\
I

cac con quy do néng\

lrgng hat nhan phong ra |
mot cach rat hung han /
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kiém tra mét ti xem 6ng Albert cé dang khéng. Sap xép lan luot nhimng
chiéc hop nay tao thanh vong kin. Nhw vay ching se mo ra twng cai

dat nhimng cai hop na
twrng cai canh nhau

ung Albert
co ly

/;;.l mot nira thoi gian thd hai giong vay, mot nlra s6 hop
kcfm lai ciing phong thich nhirng con quy

g, -% hla la 3/4 s6 hop da
\. trung réng

b R i E ! EQPP'

va cl tiép nhuw thé




@m lai, N6 s& dan cham lai. $6 hop bat nap ra co xu huwdong giam bﬁ’t)

/ @dﬁu Trai dét co do D roi tor tir giam bot

phong xa manh hon
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NANG LUONG
[ |
trong méay cai nay, NHIET 6’@

néu dat trong noi
nhom thi sao? /

=i ml

duorc roi! NANG LUQNG phat ra béi may NGUYEN TU PHONG XA da
dwoc nuwérc hap thu va CHUYEN HOA THANH NHIET

| =
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nhung S PHONG XA TV NHIEN
khong giai phong nhiéu NANG LUFO'NG

tom lai, phai co luong -
lorn phong xa moei du
lam nong dwoc
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CAC LOAI QUY
KHAC NHAU

mét cach cu thé, khong phai chi ¢é 1 loai quy. Loai dau tién ma
hat nhan phat ra la TIA X HOAC ¥, ., mdt loai anh sang khdng
thay duoc

& ta coO thé tom c6 chiang bang

- cach dung 1 tam chi da day
va nang luong chung se
chuyén thanh nhiét

@hﬂng di nha@ \:\\[ﬁ-

/}V i

con tuy vao NANG LUPO'NG cu
chidng nhung van toc khoang
tlr vai chuc dén hang nghin km /
\moi giay
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kiéu nay thi no phai di theo chiéu
ngang thoi

" ,,-f”"r- /

éﬁ\ 7 khéng, cau dang thay ching
= nay Ién trong T TRUONG

twong tw, nhirng phan tdr tich
dien phat ra tw mat troi (gio mat
trovi) cing lwdng v trong trudong
trai dat (*)

vi thé Trai dat dwoc BAO
BOC boi tu trurong

dang roi. Néu Trai dat khong c6 16p rao
tu tur nhien nay, thi nhirng phan tu tich
dien tur mat trovi co thé gay ton hai dén

nhirng sinh vat




/ vantoc cuand co thé toi 20 000km/s

loai quy thir ba va toi té nhat 1a NO-TRON, f N\—\

boi vi no khong tich dien nén chung khong
bi rao can tuw trirong bat gitr lai.

S " tat ca cac con quy co kha nang gay
t6n hai khong thuan nghich dén sinh
vat. Phai biét tu bao vé lay

mﬂ cac phan t tich dién déu co khobi

/ lwgng va ching mang mét dong nang = m V¥ eo

thé bi hap thu béi nhirng chét ran, chat long,
chét khi va bién dbi thanh nhiét. Chdng ta van
mudn biét thém nhiéu vé nhirng hat nhan nay.
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THONG KE HAT NHAN

de cau tao nén HAT NHAN, can phal coO - INHAN
-TRON va PROTON - nhirng phan t& duwoc ., SV
gul la MEZON

235
_Jris L PRoTON .
£eh 113 NO-TRON

cac MEZDN trong HAT NHAN dung vai tro gibng
nhw cac ELECTRON trong PHAN TU: bao dam sw
KET DIiNH

vay HAT NH&@
— | ® 5

PH&N Tl:f? ELECTRDN dam bao
LIEN KET PHAN TU

HDA HOC seé dlen glal s tai sap
Xép cua_cac PHAN TU

HAT NHAN la tap hu’p cla oy Cong

cac NU-LONG, PHAN T Ia HYDRO SR
tap hop cua nhirng HAT A Gy
NHAN. Va chidng ta cling W
véy, Ia tap hop cla cac /’/ i o
phan t ' VAT LY HAT NHAN nghien cuu

sw TAl SAP XEP HAT NHAN

To



o T—
hwng cac no-tron, tac dong len nhirm
hat nhan nao do, (da twong doi bén dé
kéo dai thém sy song), co thé lam ching

mat 6n dinh hoan toan va kich chang vé
ra, sw PHAN HACH

—_—
Hat nhéan néu dwb

xem la KHONG ON |
DINH co doi song ngan

do la treong hop
cua URANIUM 234
va cuaPLUTONIUM 239

Nhirng hat nhan co thé duoc xem la dai dién
cho tap hop 2 khéi co khdi lwgng khac nhau va
1 no-tron

hat nhan Uranium 235 va Plutonium 239 la tieu _hiéu
cho nhirng loai phong xa tw nhien voi chu ky rat
lau




day la phan trng PHAN HACH. Viéc gap 1

no-tron lam cho hat nhan Plutonium cang
thém béat 6n va vé ra. Két qua cua phan
rng la san sinh ra 2 no-tron.

—

cai nay ngay!

S8 nghiéﬁ cUru Anselme da tap hop lwong I1&n nhirng chiéc hép cd
chira cac con quy bén trong thanh hinh tron ban kinh

o e L - r n _‘_-‘-\ . . " r_- 1
va day la con quy NANG é, day la vi du ne)
LU'ONG thoat ra khoi hdp ' P

R
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L

, rung day

.1 Ifcon quy nay khi va d@p v&i hdp bén
I canh gay ra co ché ndé vo cua chiéc hop
do va giai phong con quy no-tron

/ 8{*]! Hinh nay da dwoc gian lwgc. Thue ra no-tron ban dau khi dén bi

hap thu boi hat nhan phan hach (U235 thanh U236 va Plu239 thanh
Plu240) va chung tro nén rat bat 6n, bi vo' ra ngay lap tirc




PHAN UNG DAY CHUYEN

néu nhirng chiéc hop nay la nguyéen tu that,
tat ca NANG LUQNG trong PHAN UNG DAY
“HUYEN sé& dugrc giai phong trong mét pha

=_._giay
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clr ngam nghia may cai kinh
khung nay ma gio day ta bij

va thé la ta sé c6 E?D

ding thé Anselme, vund -
gap 10 nghin lan mat troi!

PIEU KIEN TO'l HAN

o
lam sao dé tranh tham hoa
nhuw vay?

that don gian: moi khi con quy
'nhay ra, né theo mot hwdng béat |
ky voi khoang cach nao do. Néu |
nhu khu vuc phong qua chat, con
quy nay khong thé va cham lam

mo cai hop khac trong khu vuec.

__—‘-"-‘j,
nhung phai dam bao sw tﬁm Y

(*) may cai hop phai vuot qua gia
ri t&i han nao do

@ thé, PHAN UPNG DAY CHUYEN bat dau )
) thong thwdng ta van noi vé KHOI LIFONG TO1THAN hon

20



thuwc ra glLra muc do phung ra cia PHONG XA TLF NHIEN va PHAN

LPNG DAY CHUYEN, ta co thé tim ra mdt mirc trung binh. Bang cach
TAP TRUNG nay, mac cho su diéu chinh rat nhé, nhung ta coé thé
khéng ché sb lwong con quy trong mot giay hay thong lwong nang
lurong toa ra.

khung cO r;ach kiém soat qua
trinh nay tot hon sao?

c6 thé gioi thigu vai cach
hap thu nhirng con quy
nay, nang luong nay

khi ha thap nhirng to
giay dinh nay, ta co

thé hap thu may con
quy va cho phep ta
giam do hoat dong
cua lo phan ung

=,




dan dan cac con quy bi bat hét va \

khong thé cé phan (rng day chuyén .
dugc nlra IJJ
tuwr nhien

van co phan m

"binh thuong' |
cta phan hoat ddng |

phong xa - nhung
duwoc xem la rat it
"“\.__‘_____ _.__‘__//

- - - r o - - _-_---‘--“'
bé lam LO PHAN U'NG HAT NHAN, can phai tap hgp du s6 hat nhan
nang nhw URANIUM 235 hay PLUTONIUM 239. Va con phai kiém soat

hoat dong 16 phan ng véi phan chinh hap thu nhiig con quy - & day
la nhirng NO-TRON PHAN RA

cur ha cai bang
dinh xuéng, anh co
thé ngan chan rat

hieu qua phan ung |

cu thé thi cac mé Uranium chira 0.7%
Uranium 235 (PHAN RA BDU'QC) va con lai la
Uranium 238 khong co kha nang do

= .-_--—‘---'._
m:;g CA-DI-MI dé hap thu
NO-TRON

-

\ -

T
c6 vé nhw Plutonium 239 khong ton
tai trong tw nhien, vay sao nguoi ta
dinh dung chung trong lo phan wng?

22



VAT LIEU LAM GIAU

—_

‘Uranium 238 ty no cing dugrc xem la tap hop 2
nguyéen to. No van con 1 cho cho mot no-tron

N6i cach khac, khi I6 %

trng hoat déng bang

Uranium, no chira hon hop

\f@:T LIEU PH.‘aN HACH & VAT

IEEI:"J ;&%?Aﬁfé:f;ﬁ%ﬁu thi no6 sé tuw h!énuthénh flut::miur:n_
239 va co kha nang phan ra

DPI 238 lam giau,

Néu mot no-tron trong
mot hat nhan Uranium

SNl

i

lrg'ng nao do vat ligu
PHAN HACH
. =7

mot lwvong nao
do, nghia la sao?

20 000 km moi giay

cai do tuy thugc vao cach van hanh lo ghéﬁ rng. “Ban dau cac '
NO-TRON PHAN HACH duoc phat ra khap cac huwong, voi van toc




LO PHAN UNG
NO-TRON NHANH

Cac NO'-TRON NHANH twong tac tot voi U;“. lam giau, dé tau_i
ne

en R zv9 . Phan hach.

anh lam gi thé? D
L ta dat mot LOP PHU LAM GIAU |

bang U238
r7 R M W ju X5 :
wlulu U4 Tu
4N . o . WU Wi ;
toi nap lo phan wng bang AL | g{ i
mo giau Uranium 235 (M EinE .
(Uranium lam giau) T
-
— _--‘-‘"‘\
nhirng NO-TRON NHANH chuyén BA NAM SAU

dong 20 000km/s trong TAM cua
LO PHAN PNG. Néu coi ching
nhw phan tw khi thi nhiet dg len
dén 16 ti do

_H_\M_‘\-\

Anselme da tao ra nhiéu
Ru 239 hon ma chi st dung \

W2s5. Pay la SIEU MAY PH,iT

W
Ez.”

binh thuong thoi, vi mdi phan hach 'Iﬁy
HAI no-tron nhanh nén cho phep bién
doi 2 U238 thanh 1 Pu239




LO PHAN UNG
NO-TRON CHAM

@i Ca-di-mi ta co thé hap thu no-tron va xur ly duoc dd hoat déng
cua lo phan u*ng (huac dLrng nghiem ngat} Nhung \ﬂ:ﬂ THAN CHI hay
NUO'C NANG, ta co thé LAM CHAM no-tron ma khong can hap thu
-::hung Ta goi do la BO DIEU TOC

THAN CHI

— o e — R

ta co thé giam VAN TClC CHUYEN BDNG\\
NHIET cua no-tron xuung con 2 Km/a.
Khi no-tron nay lanh va o nhiét do chung
cua lo phan wng.

)/__,_,_'—-—'_'_ _‘_‘_-_-—h-_\__
e :

né van tao ra duoc mot it khong co ranh gioi gitra hai loai lo
Pu239 nhung rat it so véi | Phan ung nay. Thuc ra van co mot
trong l6 phan (rng no-tron ) loai lo phan tng "vura vua™ - trung
' gian cua hai loai ké tren.




CHAT THAI PHONG XA
PHONG XA CAM UNG

nhitng hat nhan Uzss  va Pu239

co thé tach ra thanh 2 phan theo rat nhiéu

: cach khac nhau.Vi du, Uranium 235 co thé tac
>\ /ra thanh Strontium 94 va Xenon 140 hoat dong

phong xa. Lwuyrang 94 + 140 + 1 = 235

ay cai nay phlen phirc qua Nern g
CHAT THAI PHAN HACH c6 doi sbng
rat bén va van conhoat dong phong
xa trong théi gian rat lau. Strontinum
ton tai trong xwong va I-OT trong tuyén

giap. Plutonium ciling rat nguy hiém. Tét
ca chung gay ra benh UNG THUY va béenh

QOAU .

cac no-tron phan hach co thé bj hap thu
boi cac nguyen tw binh yen trong co cau
céau 1o phan trng, l1am cho chung béat 6n, nguy
hlem tich cuc phong xa va roi khéi lvong
chat thai tang lén.




NGUYEN TO PHONG Q )
XA PHU HQP v .

/'I/ﬁpTén (rng thai ra chat thai
phong xa, khong on dinh va

co chu ky thay doi

_-H.H_“"'--.
khong, day la cac hat nhan nh%
cam mat khéi lwong khi phatra \
hat nhan Heli, electron va phan -
electron (*)

S y anh la may hat nhan ==
' nhay cam nay sé lan
= lurgt tach ra? merty
—_— e
1
=

kia, Anselme dem chét
thai di ¢

//t;_cu thé tao ra nhirng nguyen to phung xa co chu ky thay doi,

~nhirng hat nhan phung xa "phu hop" de thay thé mot s6 nguyen to
trong l6 phan (rng va bat chang phai chiu du’u’c duoi suwr oanh tac cua
i quy. Ta cling tao ra do phong xa chét Iu’u’nq NHAN TAO

ta la nha khoa hoc _
ngheo ¢d m

@fr} phong xa "alpha™ hay "beta"



hhitng NGUYEN TO PHONG XA NHAN TAO\ —

dugc tim ra vao nhirng nam 1930 boi Xem nay, Anselmm
FREDERIC va IRENE JOLIOT CURIE - sau | /tich! nhung ta c6 thé dinh
do dan dén phat minh sw PHAN HACH vi anh ay nhé vao may con
quy do ma anh ta chuyén di/

)
®, C - anrl - -
"115 L % it iy
DM AAB #\ g S —
uky : 4 ngay AT Howls
e —_ =
toi co y nay! khi do tim su birc xa cua a co thé cé dinh hat \
phan tir bang PO PHONG XA NHAN TAO,| /nhan, cac dé‘nnig vi phé

ng
Xa trong cac phan tuw sin
hoc (PANH DAU). Digu
nay cho phép biét duoc
sw di chuyén cta ching
trong cac té bao

nay, c6 ké bat thuwong
nguy hiém trong chung ta
\.niguy hiém trong chng

_-____-'““'*-\_

c6 nhiéu trng dung hoa binh s
dung do phong xa nhan tao. Vi du,
ta co thé nghién ciru sw di chuyen

cua phan bon trong dat I:-ang cach
gan vao phut-phqt mot dong vi
phong xa cua phét-pho

28



vat ly hat nhan cho phep nganh khoa hoc phm
hoa tang truéng nhanh chong. Bang cach két hop)
) cudng bure hai mau vat ligu nhay cam (U235 va
Pu239) voi suw glup strc cUa thudc no, ta tao ra diéu
kién t&i han va gay ra phan ng day chuyén manh

voi higu qua tham my khong thé chébi cai. \Z

xem nay, két hop 2 khoi nay |
(ta co6 KHOI LUONG TOI HAN

e s

Lj’g’ng lon con quy du loai phat ra va -
chat thai phong xa bi keo Iﬁn tren cao
" trong khong khi boi dong boc len toa nhiet
manh. Piéu nay cho phep vung lan can cling
duwoc huong loi

néu anh mudn gia nhap cau lac bé TRO

CHO1 NHAN TAO, can phai co nguyén ligu
phan hach nguyen chat (100% U235 hoac duoc rii! ﬂwus.-;@
Pu239). Anh co 2 cach: tinh ché Uranium tw ,-4:"

nhién hoac dén 16 phan wrng hat nhan gan )r  —
nhat dé lay Pu239 san xuat ra sau moi chu
trinh van hanh




nghia la mat troi la hanh tinh

chura rat nhiéu Uranium va vi
Fu r :\ &

vay no rat nong?

khong phai thé dau Anselme.
Trong cac PHAN NG HOA
HOC, ta co hon hop cac chat,
vi du nhw HYDRO & OXY

boi vi nhiet do
chuwa tang len du

[
. x o N
@n nong hon hop len
'--.._“_\ - 7
v "ﬂ : F

. o . . . i _,.’-r}——_ ] . e -
co nhung phan ung toa ra ngay nao do néu ta bay bang hon hgp
rat nhiéu nang lvgng ma hydro-oxy (thé long) thi chung chi dé lai

khong tao ra chéat doc

30

nhirng dam may phia sau
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ta cling c6 thé "nung" hén -
hop hat nhan

) ]

PAI VO
MA QUAI

e

phan tw Po-tri

phan te Triti

. ©TN
voi dieu kien dua chung
dén nhiet do du lon

a co thé tac dong lén al
DO-TRI & TRITI - hai loai cu
HYDRO NANG (hat nhan cua
hydro nhe duoc tao boi

duy nhat mot PROTON).

Hat nhan cua nhirng PONG
V] nay chi khac nhau & sb
lvong no-tron. H6n hop
Po-tri va Triti co xu huong
tao thanh Heli

day la nguyén t6 khi HYDRO
NANG, lai gilra PO-TRI & TRITI. C
nhiét dd binh thwéng, ELECTRON
quay xung quanh hat nhan va
bao dam lién két phan ti (bang
lién két hat nhan 2 véi 2)




rﬁi‘nhip dieu cua vu hoi cung quay
cuong. Cac phan tu tw pha vo (ly

tan) va cac con ong electron di vao
quy dao xung quanh mot hat nhan
duy nhat

KHOANG BA NGHIN BO:
bang cach quay xung quanh hat nhan, - PL£.-
hung chuyén dong khong nguwng

/ - .
%( quy that, toi nguwng day ... )
,

Khi nong tro’ thanh mot chét sup hat nhan va electron tw do - mot
PLASMA NONG _
N

w
2=\, i i i A
7 tlr'150 TRIEU PO (NHIET DO
BOC CHAY), no tao ra mot thir
L .gido

tan tinh di, Marcel, tan di!

/“anh biét khéng?

_ Bonsététhondd! /| &z = :
e — S ST - /changbi |
| ' ' - > ) (kichdéng/

g ————
......

| Pdoi dal... 243 =5 -
con Heli chico 4
nu-cléon thoi phai
A\ khong?

st
.-‘-

-/ ‘uhm, & nhiét d nay,
~ \.nétréenén BENhon
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we minh vi bi day ra;l
o-tron phong ra dem
heo nhigéu nang luon

L]
-

&
@ &

Sy KET HO'P cling 6 nhiém nhu 51,?\
PHAN HACH, boi vi cac no-tron
cung lam bién dbi cac nguyen tw

lan can, lam chung kich thich
phong xa /j

noi cach khac, hon hop liti 6 duoc
xem nhuw vat lieu lam giau. Phan wng
nay duoc coi nhw la cung cap " nhien

@két hop™, cho triti 3

Z
o /T

&) nira vong déi cua nd chi la 12 nam

P

ta sé ¢ hap thu nhiing
no-tron nay bang liti 6 dé tao
ra heli 4 va triti 3

TRITI 2

uhm, 16 phan (rng két \
hop co lién hé véi lo phan |
(rng tai sinh, va that may man
vi Triti khong bén (*) khong

ton tai & trang thai tw nhién f,

_

tai sinh cua triti 3

. . T
nhwng chi co sy



i

vi thé toi thaenyr rang can phal co rat nhiéu
phan (rng két hn*p dé sap xép lai hat nhan
sao cho khong con no-tron tu do

N _ R
/ N Liti 7 + Hydro 1 (nhe) chora 2 Heli4 )
B (F+1 = 2 x4 )

Bo 11 voi Hydro 1 cho ra 3 Heli 4

C’T’.’-}-"T = 3 K‘f—)

nhiét dé chay cla cai thir nhat khoang 500
trieu do, con cai thur hai xap xi hang ti do

uhm, hién nhién roi. Mot cach

cu thé thi lam sao dé két hop

hat nhan ? i —liwd
rong tam mat troi, diéu nay dién \

ra rat cham & nhiét do chila 15

trieu do

ding vay, dé co "lIra" hat nhan, can phai dat 150
trleu do dé cac phan (ng cu thé xay ra vm thoi

gian tinh bang giay

mat troi chila
than hong gi
do thoi

]
: F.@ ST e




vi vay ma ta phai thu ™
nhirng chiéc may goila chwa nira... dang c6 van dé }
ﬁ-ﬂ KAMAKS %

o &
di nao, khéng dé
mat tinh than chuw

W,

— - ~opa A - 2 O~
uhm, Edward Teller da lam sw tong hop dé tao ra

bom con ching ta thi khong mudn lam thé. Nhung
ngwoi ta da lam vay roi. Teller chi dé ra y twong (*) va
that ra do la y twéng réat tot. Khi bom A phat né no sé
phong ra moét lwong Ién tia X ngay trong nhirng phan
triéu giay dau tién. Teller da dé phan chiéu nhirng tia nay

ang mot loai gwongva tu lai tai mot dich dé tao nén hén
hop Po-tri va Triti
L
! I " __'_'_'__'_-._--_-_-___,_o—'—

e

hop két hop

/ﬂj’_ - . trang thai long
( va da dugre roi chu? s

N =
.-l""‘h..‘hl

F’;?(?"" ': ::\I"\-.—-
TS
L
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SN sl i
//JE (/H M%; ... rét tﬁD

) EDWARD TELLER, nha nghién ciru & LOS ALOMOS, trong suﬁtjpgién
tranh da lam hinh mau cho phim BAC HOC FOLAMOUR




eller cing da dyng chiéc gwon

hw vay bang Uranium 238 phai vay thdi, khi bom H nd, cac

no-tron cua sw tung hop tan cong

nguyén liéu LAM GIAU U238 va chuyén
chung thanh Pu239 - phan hach sau
do

tai sao la
Uranium 2387 '

bom nay that ghé goém: PHAN
HACH - TONG HOP - PHAN HACH

SU TONG HOP BOI NANG
LIPONG KIEM SOAT PUOC

ta thr thuc hién sy TONG HO'P hang cach tu
lai tai hon hop BPO-TRI & TRITI (& thé long) tét

ca dang NANG LUPO'NG: cac tia phat tw LASER
cong suét rat manh, cac phan tir khac nhau:

electron, hat nhan tir may gia toc. CONG SUAT thét
y di. (trong mot phan ti giay), dé thap 1én ngon lwa
| NHIET HAT NHAN, can phai tap trung mét cung

suat tu*n:mg duwong voi chiéc guong mat tr
dién tich bang nuwdc Phap trén mot mat cau
duong kinh 1 mm

CONG SUAT TU'C THO la rat Ion nhung

NANG LU'O'NG toan phan con lai khiém ton:
“que diem" hat nhan nay tuong dwong 200g
thudc nd




PHAN KET

—

Chung ta can NANG LUONG HAT NHAN. Nhung
tat ca nhirng thir nbw PHAN HACH, TONG HOP

cho thay nhirng su bat tién

cd may cai khan
choang thai nay!

"

e

/ a hang ﬂung nguy co tai nan.
/ Néu 16 phan (rng déng clra, can

phal chon chung voi thep, bé-téng
|| vacung voi dat. (Hﬂl CHUNG
TRUNG HOA)(*) va khdéi lvong phan
hach tan trong dat va nhé do ngudi
ta co thé chan lai qua trinh nay.

téi tin vao nhirng cach mang kha thi va

40 nam, clng it théi. Ta chi méi & | [nhay cam dé thay doi hoan toan nhirng
doan dau cua THE GIO1 HAT dir kién cta van dé, nhuwng vé phia

NHAN thoi TONG HOP hon la PHAN HACH |

(*) Hinh anh cac nha nguyén tur hoc, tuy theo tirng loai 16 phan rng, chung xuyén
qua Trai dat tirng phan tirng phan va tai hién lai & Trung Hoa 3 ';L



Trong cac 16 phan Lrng khi khing co sy can thigp dén cac no-tron tu do,
theo ly thuyét, ta cd thé GIAM HAM nhwng PLATMA KET HOP nay nhé vao

cac thiét bi cong suat tie (nhirng phan t& chira nhirng vang "roé ri* khi ton tai
trurong tor manh)

o TN

- / THOI VANG SON: nha may
dién két hop khéng 6 nhiem
{liti - hydrd hoac Bo - hydrg).
Phan wrng chi tao ra heli - thoy
ma ta ¢d thé bom bong cho
tre em choi

vi thé ton tai nhirng lo swoi xuc tac, TY kiém
soat Iwra, cwra 0 dong kin va khdng can suy

dung 6ng dan //

co ton tai chang CHAT XUC
TAC KET HOP gitp van hanh &
nhiét dd thap chap nhgn duwoc?

ay dé téi mim
cwoi, chi la giac mo m

—

dang vay, cai nay tao ra hoi
huwé'c va khi cac-bd-nic, hd hap
duoc, @ mét lvong vira phai

ta biét mot roi day: cac-bon




uhm, vay lam sao dé mét troi ty xoay x& van hanh su két hop voi Ifﬁ
hoi trung tdm ¢6 nhiét dd chi 15 TRIEU d6, nghia la iT HON 10 LAN SO

VO'I NHIET DO CHAY LA 150 TRIEU PO.

Cac-bon dong vai tro xuc tac, can thiep vao
cac giai doan kha phire tap cua phan rng va
cudi cung lai duorc tai sinh. Ban dau voi Cac-bon
va hydro 1, cho ra Azote 13, sau do
Azote 13 nay dugc chuyén thanh Azote
15, va cudi cung:

Azote 15 + hydro 1 --> Cac-bon 12 + heli 4
(chu trinh Bethe)

phan ung xay ra qua
CHAM, trur mat troi la
co du thoi gian

el

- 1|
r P s " |
a ¢o thé tao, trong nhurng |
Enﬁn ho khi lanh, cac pha Trong mot phan tlr, ta co thé thay thé |

. . : . electron bang cac Mu-on, nhitng phan tkr |
wng hoa hoc bang cach

ban pha cac phan tlr voi gmng véi cac electron lon, va két hop
electron cua su phong nhuwng hat nhan voi nhau.

dien don gian

thé thi tai sao khong ban
pha hon hop Két hgp
"nong" bang cac Mu-on

vi du:

ic H%(Metan)
,f chora

Cq H, (axetylen) 1. 3Ha :




duwgc ih@ HONG CO Gl, THU'A NGAI! Ta c6 thé tao ra
mu-on trong lo gia toc. Khi chung va dap voi ha

7 nhan Do-tri va Triti va tao nen Heli. Vi vay ta co
‘ su két hgp. Nhung gitra thure nghiem vat ly vi
' mo nay, chi vai phan tw, véi su két hop cong
nghiép, con mot doan dwong chong gai phai

di !!l...

ta co thé vui dua voi SPIN cua hat nhan. Nghia la co thé khién chung
vura hhay Valse vira nhay Tango. Pieu nay co thé lam chung ta lam
twdng vé hiéu qua cda va cham

at trang té tai _
ddi vurong miéng

Trovi i, lai bat dau niva roi, &
chuyen cl!




chang coé gi vui tha voi vat ly
hat nhan ca!
M-‘-—._

nhirng kham pha vua
roi co the se doi het

/

tat ca chuyén nay chi
moi bat dau, anh nghi
sao ha Anselme...?

W’mman DONG THON . 8

o) s . = )
niéem hy vong vo bo, voa |
la méGi de doa ghé gom e

-
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uh, toi nghe day
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