Chuong 2
HAT NHAN NGUYEN TU

2.1. Cau truc hat nhan

Nam 1909 Rutherford tim ra proton va nam 1911
ong da dwua ra mdu hanh tinh nguyén tu méi. Khi
quan sat su tdn xa cua cac hat a qua la vang mong,
ong da kham phda duoc rang: toan bo dién tich duong
cua nguyén to va hau nhu toan bo khoi luong nguyén
to tap trung trong mot vung nho tai tam nguyén tu
goi la hat nhan nguyén tur, con cac dién tu thi quay
xung quanh theo cac quy dao xac dinh.
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Sau khi Chadwick
kham pha ra notron
nam 1932, Ivanenko
dua trén hé thic bat
dinh Heisenberg, vao
nam 1934 xac dinh
mau hat nhan gom
hai loa1 hat proton va
notron, cO tén goi
chung 1a nuclon.

Notron

Proton

Electron

James Chadwick

Werner Heisenberg
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 Proton la hat mang dién tich
duong, vé tri s6 bang dién tich ctia
electron e = 1,6.10"'°C, ¢6 khoi
lugng 1a m = 1,6724.107 kg,
 Notron la mot hat trung hoa vé
dién, c6 khoi luong 16n hon khoi
luong proton mot chit, cu the 1a
m,=1,6748.10%7 kg.

Thé tich cua hat nhan nguyén tir chi vao khoang 10-14
thé tich nguyén tr, nhung do khoi luong cla electron
rat nho: m, = 9,1095.103! kg nén khoi lugng ctia
nguyén tu lai chu yéu tap trung 6 hat nhan nguyén tu.
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SO proton trong hat
nhan bﬁng sO thu tu 7. cua Notron
nguyén tu trong hé thong S
tuan hoan Mendeleev.

Z duoc goi la so dién
tich hay nguyén tir s6. A 1a tong so cdc nuclon trong
hat nhan goi la so khoi luong. Nhu vay: A=7 + N
trong d6 N la s6 notron. Hat nhan nguyén tur duoc
ky hiéu bang , X4, trong d6 X 1a ky hiéu tén nguyén
tur twong tng. Vi du hat nhan liti: ;Li’ c6 3 proton va
4 notron. Mau cau tao nguyén tu nhu vay goi la mau
hanh tinh nguyén tu.

Electron
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2.2. Tuong tac giira cac proton va notron

Su twong tac gitra cac proton va notron tuan theo
su trao doi hat mezon. C6 ba loai hat mezon 1a:
n* c6 dién tich bang dién tich proton,
n- ¢ dién tich bang dién tich electron
n’ 1a hat khong mang dién.

Khoi Iuong cua ba hat trén bang cd 200 - 300 l1an
khoi luong electron tic 1a khoang 0,25.10%7kg.

Tuong tac gitta cac proton va notron thuc hién
bang su trao doi cdc mezon nhu duoc mo ta dudi day:
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Proton nha n+ thanh notron: p -~ n+ + n

Proton hap thu n~ thanh notron: p+nm—n
Proton c6 thé cho ra ne va proton khéc: p— no + p
Notron nha n- thanh proton: n—n-+p

Notron hap thu n- thanh proton: n+n+ _.p
Notron c6 thé cho ra 0 va notron khdc: n — m+n

MEZON-loai hat so cap khong bén. C6 3 loai mezon: mezon
muy, mezon p1 va mezon k. Cac mezon tao thanh tor mot cap

quac va phan quac. Mezon ['1 dugc Powell tim thay vao nam
1947.
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Theo hé thiic bat dinh vé nang luong ta co:

34

1,05 .10

= 0,466 .10 s

27 16

0,25.10 ~.9.10

trong d6: h 1a hang s6 Planck
At la thoi gian song cua hat mezon.
Trong thoi gian song dé hat mezon di duoc mot doan:
L =0,466.1023(s)3.10%(m/s) = 1,399.10->m.

Gia tri nay cling gan bang ban kinh cua hat nhan,
cho nén L doi khi con duoc goi 1a ban kinh dién boi né
xac dinh mién bi chan bdi cac hat dién tich trong hat
nhan.
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2.3. Pong vi cua cac nguyén to

Dong vi 1a cac nguyén tir ciia cuing mot nguyén to
hoa hoc nhung c6 khoi luong khac nhau. Hat nhan cua
cac dong vi c6 cung sO proton Z nhung c6 s6 notron N
khac nhau.
Vi du: hydro c6 ba dong vi la: ;H!, ,D?, , T°. Cac hat
nhan cua ba dong vi cia hydro déu c6 1 proton nhung
hydro thuong ;H' c6 0 notron, doteri ;D? c6 1 notron
va triti ;T c6 2 notron.
Cécbon c6 bay dong vi la: (C%(T, ,=19,1s), (,C!
(T, ,=20,4phut), ,C'*(98,892%), ,C'° (1,108%), (,C'*
(T, ,=5600nam), ,C" (T, ,=2,25s) va (,C!°(T, ,=2,255s).
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Dong vi phong xa 1a dong vi khong bén viing

cua cac nguyén to co tinh phong xa.

Trong thién nhién c6 chiing 50 dong vi phong

xa tu nhién nam trong cac ho phong xa, ma dong vi

k

C|

p

o1 dau 1a cac hat nhan U%, U?38, Th?32 va Np>7 ¢6
hu ky ban ra rat 16n va tan cung la cac hat nhan bén

3206, Pb207, Pb2%8 va Bi209.

Ngoai ra ngudi ta co the tao ra hang nghin

dong vi phong xa bang cac phan tng hat nhan.
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2.4. Spin hat nhan

Spin hat nhan nhu mot dac trung luong tu cua hat
nhan, c6 y nghia twong tu nhu momen dong luong cua
mot vat quay. Ngoai su chuyén dong trong hat nhan,
cac nuclon con tu quay quanh ban than nén chung c6
spin ki hiéu 1a S, gia tri spin ctia nuclon bang 1/2.

Nuclon ciing c6 momen xung lugng quy dao vi
né chuyén dong xung quanh hat nhan: L=[rP]

Néu tong hop hai chuyén dong trén nuclon
chuyén dong quanh hat nhan s€ c6 momen xung lugng
toan phan la: J = L + S
L.S 12 momen quy dao va momen Spin cua nuclon
thu 1.
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Momen xung luong toan phan ctua hat nhan bang tong
momen xung luong cua tung nuclon:

J duoc goi 1a momen spin cua cac hat nhan.
Trong co hoc luong to ngudi ta chiing minh 1a tri
riéng cua toan tu J 1a:

Gia tri J goi 1a luong tur spin cua hat nhan hay goi
tat 1a Spin hat nhan.
Néu A chan thi spin 1a s6 nguyén 1, 2, 3 ...
Néu A le thi spin s€ 1a ban nguyén 1/2, 3/2, 5/2 ...
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2.5. Luc hat nhan

Hat nhan ton tai duoc 1a do luc hat nhan lién két
cac nuclon trong mot mién nho khong gian. Cac
nuclon tac dung vGi nhau bang hai luc chinh. Mot 1a
luc day tinh dién Culong gitta cdc proton véGi nhau.
Loai luc thit hai 1a mot luc hut rat manh gitta cac
nuclon. D6 1a mot loai luc cho dén nay ta chua gap.
Luc nay ton tai ca gitra notron va prton nén khong
the 1a luc tinh dién hodc luc tir vi néu 12 luc tir thi nd
s€ chi 1a luc hit doi véi mot s6 huéng twong doi nao
d6 cua cac hat ma khong phai véi moi diéu kién nhu
thi nghiém da ching to. Luc nay lai rat manh nén
khong thé 1a luc hap dan. Nguoi ta goi luc nay 1a luc
hat nhan.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ta c6 thé dinh ra mot so tinh chat cua luc hat nhan:

1. Khong xét dén hai loai luc dién va hdp dan: Luc hat
nhan rat 16n. Can hang triéu eV mdi ¢6 thé tdch mot nuclon ra.

2. Luc hat nhdn khong phu thudc dién tich: Luc hat
nhan tic dung gitra hai nuclon bat ki 1a nhu nhau.

3. Luc hat nhdn c6 tdc dung tam ngan: Tam tac dung
cta cac luc hat nhan vao khoang 10-“m .

4. Luc hat nhdn cé tinh chdt bdo hoa: Mot nuclon chi
tuong tac véi mot s hitu han cac nuclon khac nam sat né.

5. Luc hat nhdn phu thudc spin cua cdc nuclon: Luc hat
nhan phu thuoc su dinh huéng cua cac spin nuclon.

6. Luc hat nhdn khong phai la luc xuyén tdm: Ngudi ta
no1 luc hat nhan c6 dac tinh tenxo.

7. Luc hat nhdn la luc trao doi: Su trao doi lién tuc hat
mezon tao nén tuong tac gitra cac nuclon.
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2.6. Momen tu hat nhan

Theo nguyén ly Pauli, hat nhan co
momen tu riéng tng vO'1 momen spin
cua n6 nén nod s€ tac dung voi tur
truong tao ra do su chuyén dong cua &
electron & 16p vo, lam sinh ra nang
luong phu E cua electron ¢ 16p vo.

Do tuong tac voi tu truong dugce tao ra do su
chuyén dong cia electron ¢ 16p vo nén ning luong
phu E phu thudc vao tr1 s6 momen tir hat nhan va su
dinh huéng cua tir truong hat nhan doi voi tir truong
electron.
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Momen tir cua hat nhan bang tong momen tur
Spin cua tat ca hat nuclon cOng vo1 tong momen tu
quy dao cua cac proton:

S6 hang thtr nhat & vé phai cua biéu thtc trén 1a
tong momen tir quy dao cua cac proton thiri. S6 hang
thtr hai & vé phai ctia biéu thuc trén 13 tong momen tir
Spin cla cac proton thtr i. S6 hang thtr ba ¢ vé phai
ctia biéu thtrc trén 1a tong momen tir Spin cuia cic
notron thir 1.
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Spin va momen tur hat nhan:

Tén hat Spin 1,
Proton 1/2 2,97
Notron 1/2 -1,91
H? 1 0,86
Hes 1/2 -2,13
Al?7 5/2 3,65
Si%? 1/2 -0,55
K40 4 -1,30
Zr 5/2 -1,29

AgLo9 1/2 -0,13
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2.7. Khoi luong va nang luong
lién két cua hat nhan

Vi khoi lwong ¢6 lién hé voi ning
lwong theo cong thirc:

AE = Am.c?

nén doi khi nguoi ta biéu dién don
vi cuia khoi lwong la don v1 cua nang
lwong la eV.

Vidu: khoi lugng cta electron 1a:

31 15

9,1.10 "kg ” E~9,1.10 "kg.9.10 “(m /s )T 81,910 " jT 0,5MeV .

Khoi lugng ciia mot don vi khoi lugng nguyén tir:

27 11

1,66 .10 kg = 14 ,94 .10

j = 931 ,44 MeV
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Mol (s6 Avogadro) la tong s6 nguyén tir trong 129
Cachon (C*2 ¢6 gia tri khong doi 1a N, = 6,022.10%3.

Ta c6 thé dung s6 mol d€ tinh don vi khéi lugng
nguyén tir cho mot chat:

1 12.10 kg

27

uT —————71,66.10 " kg.
12 6,022 .10 ~

Khoi luong va nang luong tuong ting cua vai hat nhan:

Tl Khoi luong tinh Khoi luong Ning luong
' theo u (10-%7 kQ) (MeV)
Proton 1,007276 1,6724 933,23
Notron 1,008665 1,6743 939,53
poteri 2,01355 3,3325 1875,5

Alpha 4,00047 06,6444 3726,2
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Khi tao thanh hat nhan, nguoi ta thay rang khoi
lwong cua mot hat nhan dugc hinh thanh thi luon luon
nho hon khoi lugng ctia tong cac nuclon riéng 1é tao
nén hat nhan d6. Su sai 1éch vé khdi lugng d6 goi la
d6 hut khoi luong Am:

Am = mp+(A_Z)mn M

trong d6 M 1a khoi lugng cua hat nhdn méi hinh thanh.

Diéu nay duoc giai thich nhu sau: Khi cac nuclon
két hop la1 thanh mot hat nhan, no can c6 mét nang
lwong dé két dinh cac nuclon. Ning lugng nay goi la
nang luong lién két. Pé tao ra niang lugng lién két mot
phan khoi lugng cta cac nuclon thanh phan tham gia
két dinh s& phai mat di dudi dang ning luong.


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

nang luwong lién két co thé tinh nhu sau :

Vi du nang luong lién két cua O'° la:
AE = [ 8Mp + 8Mn - M(;01°)].c?

Nguoc lai, tr mot hat nhan muon phan no ra thanh
cac nuclon thanh phan, ta phai cung cap mot ning
lwvong E dung bang ning lugng lién keét.

Pé so sanh do bén viing cua tirng hat nhan ta
can tinh niang luong lién két riéng d6i voi mot nuclon
va ta goi n6 1a nang lugng lién két riéng:

AR

A

e =
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a) Vo1 nhirng hat nhan nhe (A = 110) nang luong
lién két risng € tdng nhanh tur 1,1 MeV(,H?)7 MeV
(;He?).

b) V61 hat nhan nang (A = 140-240) nang luong
lién két riéng giam dan, nhung giam rat cham tir 87
MeV.

c) Hat nhan trung binh (A = 40-120) nang luong
lién két co gia tri trung binh vao khoang tir 78,6 MeV
gia tri nay twong doi 16n cho nén hat nhan trung binh
lai 12 hat nhan bén viing.

Gia tr1 toe 78 MeV dugc xem 1a gia tr1 bao hoa,
khi d6 moéi nuclon chi twong tac véi mot nuclon 1an
can.
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Trong cac hat nhan nang thi nang luong lién két
lai giam bai vi lic nay s6 proton trong hat nhan tang
lén nén luc day Culong gitta cdc proton mang dién
cling tang 1én lam cho nang luong lién két bi giam
xuong.

Nang luong lién két 1a mot khai niém hitu ich
gitp ta hi€u duoc cdc qud trinh phong xa (su v tu
phat cua cac hat nhan) cling nhu cac qua trinh phan
ung hat nhan. Nang luong va khoi luong bao toan
nén khi mot hat nhan trai qua mot bién doi giam
khoi luong thi nang luong duoc giai phong.
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C6 hai cach dé khoi luong ¢6 thé giam. Mot 1a,
cac thanh phéan cta hat nhan tu thay doi khoi luong
cua no, nhu da xay ra trong hién tuong phong xa 3
khi mot notron trong hat nhan bién doi thanh mot
proton trong hat nhan. Thi du:

,sBr’ (Brom)

.
\ K17 (Kripton)
N
\37Ru87 (Rubidi)
p

193187 (Stronti)
Bén
Hai 1a thanh phan ban than cua hat nhan tu sap xép
lai thanh mot cau hinh chat hon va khoi luong giam.
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Mot vi du don gian vé loai bién doi hat nhan
nay la su tao thanh doteri (;H? hoac ;D?), khi d6 mot
notron tu do va mot proton tu do két hop véi nhau, va
phat ra mot luong tur v ¢c6 nang luong 2,23MeV. Nang
luong toa ra nay la do c6 su tang nang luong lién két
cua hé notron va proton. Cac thi nghiém do nang
luong can dé pha vo dotéri (thanh notron va proton)
cho thay n6 c6 nang luong lién két ding bang 2,23
MeV. Vay ta c¢6 thé tong quat hoa két qua nay nhu
sau: "Trong moi bién doi tu phdt cua hat nhdn ma
trong do cd so notron lan so proton déu khong thay
doi thi nang luong duoc gidi phdng bang do tdang cua
ndang luong lién két'".
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Dua trén cac so liéu thuc nghiém do duoc va
xem cac hat nhan nhu la duogc cau tao tur vat chat
khong nén duoc, lién két voi nhau bang mot luc co két
manbh, ta s€ di dén cong thic ban kinh nghiém sau day
doi véi nang luong lién két va khoi luong nguyén tu
cua chat dong vi c¢6 Z proton va A nuclon:

B(A,Z) = a,A  a

1|7
TA-2)M -—la, A aA
n CZL S

M(A, 2Z) = ZM

H

Trong d6 a,, a_, a_, a, déu la cac hang s6 duoc xac
dinh tu thuc nghiém.
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2.8. Tuong tac hat nhan
2.8.1. Cac loai phan ting hat nhan

Nang luong lién két d61 voi moi nuclon trong mot hat
nhan v6i A = 240 chang han, c6 thé ting gan 1 MeV
néu né duoc tich
thanh hai manh cé
A = 120. Cho nén,
néu ta lam cho hat
nhan nang nay vo
thanh hai manh
nhe hon ta s€ thu
duoc mot nang
luong tong coOng co
240 MeV
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Phan tng thd hai goi 1a tong hop nhiét hach vi n6

chi xay ra ¢ cac nhiét do rat
Vi du:

cao (hang chuc triéu do..

H>+ H> > H’ + p + 4,0 MeV

H? + H> > H’ + n + 3,

H?> + H?> > He* + p + |
H?+ H? > He*+n + |

3 MeV
18,3 MeV
7,6 MeV

Trong cdc phan tng tong ho

o nhiét hach néu trén, phan

ung H> + H> > He* + n dugc coi 1a nguon nang luong
kha di nhat vi kha nang xay ra ctia n6 16n hon nhiéu so
véi cdc phan tng khic cho nén c¢d thé tién hanh & nhiét

do thap hon (vao c¢& 10’K).
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U A
(MeV)
L ©
P @ 5 E.=Q
150 | (k)
100 |-
50 |
0 I ' >
R 2R Q: Nang luong
lién két
©)) (©) (b) (a)

Puwdng cong thé ndng twong hd gitka hai manh phon hach
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2.8.3. Su phong xa cua hat nhan
a. Su phong xa tu nhién

Nhu ta da néi o trén day, cac nuclon trong hat
nhan b1 bo chat vo1 nhau nhung khoéng ngung tuong
tdc v6i nhau. Do vay mot s6 hat nhan c6 kha nang tu
phoéng ra mot nhém nuclon hay mot vai hat co ban
khac. Do 1a hién tuong phan ra hat nhan. Hién tuong
nay hoan toan khong phu thudc vao cac diéu kién
bén ngoai (nhiét do, ap suat...) ma chi phu thudc vao
ban chat cua hat nhan dé.
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Trong hat nhan chung ta thuong gap cac loai phan ra
sau day:

[. Phdn rd alpha: do l1a hién tuong hat nhan tu tach ra
mot hat alpha. D6 1a hat nhan héli gdm 2 notron va
hai proton. Mot s6 hat nhan niang (thudc nhém siéu
urani) coO tinh phong xa alpha.

2. Phdn ra béta: phan ra béta c6 hai loai 3- va p+.

+ Phan ra 3~ la hién tuong hat nhan tu phong ra
mot hat (con goi la 1 tia) electron e- ¢6 dién tich am.
D6 1a mot bién doi hat nhan trong 10ng hat nhan
nguyén tu ¢ d6 1 notron bién thanh 1 proton theo
phan tng:

Onl — +1pl + -1e0 + ovo (2.19)
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+ Phan ra 3* 1a hién tuong hat nhan tu phong ra mot
hat (1 t1a) positron e* c6 dién tich duong. Po 1a mot
bién doi hat nhan trong 10ng hat nhan nguyén tir & dé
1 proton bién thanh mot notron theo phan ung.
+p! > on'+ e+ VO

D1 nhién sau hai loai phan ra nay hat nhan
bién thanh hat nhan khac.
3. Phdn ra gamma: do 1a hién tuong hat nhan tu phat
ra 1 tia gama (mot chum photon) co nang luong xac
dinh (tdn s6 xdc dinh) do hat nhan chuyén miic nang
lwong khi chiu moét tac nhan ngoai nao do.

Céc su phan ra hat nhan ké trén chinh 12 su
phong xa tu nhién.
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2.9. Phan ing day chuyen va diéu kién duy tri phan
tng day chuyen

2.9.1. Phan ang day chuyén

Phan ting day chuyén la mot phan ting xay ra
trong mot hé ma trong dé cic hat sau khi gay ra phan
ung, lai xuat hién trong két qua cua phan tng, do do
hat m61 vira xuat hién sau mot thoi gian nao do lai cé
thé gay ra phan ting khdc giéng nhu phan tng trudc va
vi vay phan ting do cac hat ban dau gay ra s€ duoc tiép
dién mai. Vi du xét tuong tac cuia notron véi hat nhan
berili Be”:
n+Be’” > 2oa+2n (2.31)
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Sau phan tng xuat hién hai hat o va hai notron.
Hai hat notron mdéi xuét hién nay sau dé lai c6 thé gay
ra cac phan ting tuong tu trén Be”. Nhu vay, & day ta co
phan tng day chuyén loai (n, 2n) véi Be. Phan ting nay
da duoc phat hién nam 1939. Tuy nhién, di€u kién dé
phan tng nay xay ra la phai ton mot sO6 nang luong cho
nén khong c6 1gi vé mat nang luong:

nang luong + n + ,Be” - 2 a + 2n

Sau day ta s€ chi quan tdm t6i cac phan ing day
chuyén sinh nhiét. Nhitng phan tng day chuyén khi
xay ra co toa ra mot nang luong du 16n va do d6 khong
can phai c6 nguon nang luong ngoai duoc goi la phan
ung tu duy tri.
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2.9.2. Phan ing day chuyén do notron gay ra

Su phan hach c6 thé xay ra tu phat hoic
dudi tac dung cua notron. Hién tuong phan hach
tu phat rat hi€ém khi xay ra. Thong thuong, nguoi
ta quan sat thay hién tuong phan hach dudi tac
dung cua notron. Thi du, moét trong cac phan tng
c6 thé xay ra doi véi o, U? la:

ont + 5, U —>  Xel3 + . Sr?> + 2n!
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Khi phan hach, khoi luong cua
cac manh v& rat it khi bang nhau.
Thi du khi ban notron cham vao
nhan 92U235, thi n6 s€ vo thanh
hai manh M va N c¢6 khoi luong
khac nhau va giai phong tir hai
dén ba notron. Cu thé tir cong
thic 2.35, ta thay hai manh
M(54Xe139 ) va N(38Sr95) co
khoi luong khic nhau.

Xéac suat (%) cua cic manh v& véi khoi luong khac nhau xuat hién khi
phan chia hat nhan 92U235. Puong cong doi xing vdi cuc ti€u nam tai
M= 118~A/2. Tx d6 suy ra rang, xac suat dé nhan 92U235 tach thanh
hai manh bang nhau 14 nho hon xdc sudt dé tach thanh cdc manh c6 khoi
luong khac nhau. Xdc suat dé hat nhan tdch thanh hai manh c6 khoi
luong khac nhau nhiéu (160 va 76) khong xay ra. Xac suat cuc dai khi
M=90 va N=140 , phi hop véi 1y thuyét.
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Tuy nhién d€ ¢6 duoc notron ban dau dé gay
phan tng day chuyén trén U?*> nguoi ta phai dung mot
phan ting moi dé€ phat ra notron, ky hiéu 12 (y, n) vi hat
tGi la lwong tir v con hat phat ra trong phan tng la
notron. Dudi tic dung cua biic xa y cua cac chat phong
xa tu nhién (thi du nguyén to radi gsRa*?°) Ién cac
nguyén to dung lam bia 1a berili va doteri c6 thé xay ra
hai qua trinh sau day:

o0 +,Be’ — ,Be® + n! (2.36)

\

va

ort+ H>— H!+ n! (2.37)

Hai phan ¢ng nay thuong duoc dung dé moi cho
10 bat dau hoat dong.
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2.9.3. Piéu kién duy tri phan iang day chuyén

Ta da biét rang néu 10 phan tng chay bang urani
235 thi phan tng hat nhan chinh xay ra trong 10 la:

on!+ 5,0 >A+B+vn'

Trong d6 A va B 1a hai hat nhan nhe hon U?»
(bang ntra U?3%) goi la cac manh phan hach, vn' 1a s6
notron phat ra trong mot phan hach hat nhan, v phu
thuoc it vao nang luong cua notron dén ma phu thuoc
manh vao nhién liéu phan hach. Déi v6i U2 va notron
1a notron nhiét thi v = 2,5. Ngoai ra, mot phan ting kha
quan trong canh tranh manh véi phan tng trén 1a phan
ting bat notron dé biic xa.

n+ U235 5 U236 4y
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Phan ting day chuyén trong 10 phan ting s€ xay ra néu
moOt notron nao do trong s6 v notron phat ra trong phan hach
lai bi hap thu boi mot hat nhan phan hach khac va gay ra phan
ting phan hach mdéi. Dé 10 dat dugc trang thai t6i han tic 1a
trang thai ma & d6 phan tng day chuyén tu duy tri, phai cé mot
su can bang chinh x4c gitta s6 notron mat di va s6 notron xuat
hién trong phan hach. Trong s6 c4c notron bi mat di phai ké
dén chang nhiing cic notron gay ra phan ting phan hach méi
hoac bi bat d¢ gay ra phan tng bic xa ma con phai ké dén ca
cac notron bi hap thu trong cac hat nhan cua cac nguyén to
khac c6 mit trong 10 (cac vat liéu xay dung, chat tai nhiét,
chat 1am cham...) va cac notron ro ra khoi 10. Cho nén mot
trong nhitng nhiém vu cua ngudi thiét k€ 10 1a phai xac dinh
kich thudc va thanh phan cua hé 10 d€ dam bao cic diéu kién
t61 han cho 1o.
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cac notron phat ra trong cac phan tng phan hach lai c6
nang luong cao hon nhiéu(cd MeV) cho nén dé cho
cdc notron nay c6 thé phan tng dugc véi hat nhan
U235 gay ra phan hach ta phai dua thém vao thanh
phan 10 cac chat lam cham. Sau khi duoc sinh ra, cac
notron bi mat nang luong chu yéu nhd cac va cham
dan hoi véi cac nguyén tir cuia chat lam cham. Nguoi ta
thuong chon cac nguyén td6 nhe nhu hydro, dotert,
berili va graphit lam chat lam cham vi khi va cham dan
hoi phan nang luong ma notron truyén cho cac hat
nhan nhe nhiéu hon phan nang luong ma noé truyén cho
cac hat nhan nang nén toc do cac notron s€ bi cham di
nhiéu hon.
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2.9.4. Phan ting day chuyén khong diéu khién Muon
phan (rng doy chuyén xay ra thd diéu kién can thiét 1& moi
hat nhon khi v&, phai phé’)t ra mOt sO no'tron. Nhirng notron
nay lai cui thé ban pho coc hat nhon khoc & gan di va clv thé
phan ng tlep dién thanh mot doy chuyen

Muon cid phan tng doy chuyén ta phai xot t0’1 hé so
nhon no'tron k cua he Hé s nhon no'tron k 12 ty sO gitra sO
no'tron sinh ra va sO no'tron mat mot di do coc nguydn nhdn
khoc nhau. Néu k nhd hon don vi (k < 1) phdn Urng doy
chuyén khung thé xay ra. Néu k dyng bang don vi (k = 1)
thd phan ng ddy chuyén sé xay ra vOoi mat do no'tron khung
doi. b 1a phan (rng doy chuyén diéu khién dworc trong li
phan (ng. Néu k 1&n hon don vi (k > 1)
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thtr trong m6t mui trrOng dOng nhat, nOng do U236
1&'n thd phan UJng doy chuyén khung thé xay ra. Troi
lai v&'i mOt khoi lwong U235 du 16 thd phan (ng

W [0)% chuyen tw phot cd thé xay ra va chi sau mot thdi
gian ngan do tod ra mOt nhiét lwong 1&n. Ta goi khoi
IWO’ng tOi thi€u cla urani dé xay ra phan trng doy
chuyén tw phot 1a khoi lwong t&i han (d6i véi U235
nguyon chat 1a 1kg, doi v&i Plutuni Pu239 nguyon
chat 1a 1,235kg). Nhiét tod ra twong dwong nang
lwong khi 1am nd 25.000 tan thudc no TNT.
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Nguyén 1y bom nguyén tir: Nguoi ta dung hai manh U?3
khoi lugng nho hon 1kg dat cdch xa nhau. Dung thu6c né phu
day hai manh d6 dinh lién nhau, khoi luong bay gio 16n hon
muc t6i han. K&t qua sé xay ra vu no nguyén tu. Trong thuc t&
vi kho ¢6 duoc U2 nguyén chat nén khoi luong tGi han 16n
hon 1kg nhi€u. Hinh vé cho ta so d6 nguyén ly bom nguyén tu.

So d6 nguyén 1y bom nguyén tir

Thanh phan xa notrén Chét nd phu

Mgdi nd

LA herthodt khi

Chét an toan

Hinh 5.3 Ehé& Uran
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2.9.5. Su lam cham notron bang va cham

Moi khi notron va cham vao hat nhan thi
notron s€ mat nang luong vi phai chuyén mot
phan dong nang cho hat nhan.

Ly thuyét d6 tinh duoc nang luong cua
notron tan xa dudi goc 0 sau khi va cham dan
hoi v6i hat nhan ¢6 dinh ¢6 s6 khoi A tuan theo
hé thuc:

A +1+2Acose

E, ~ couduong timncong -~ <B
(A T1)

trong d6 E, la nang lugng cua notron trudc va
cham. Ttr do6 tinh ra so6 1an va cham can thiét.

0



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

