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CHUONG 5
VAT LY HAT NHAN

Moc lich str phat trién vat ly hat nhan

o 1896: nam ra doi cua vat ly hat nhan
= Becquerel kham pha ra hién twong phong xa cua hcyp chat uranium

o Rutherford (1898) cho thay c6 3 loai blrc xa s
= Alpha (hat nhan He)

= Beta (hat electron)

Henri Becquerel

the first person to
conclude that atoms
could be radioactive

= Gamma (photon nang lwgng cao)
o 1911: Rutherford, Geiger va Marsden thwc hién thi nghiém tan xa

= Chirng minh rang hat nhan c6 thé xem nhw la mot dién tich diém

= Hau nhw khdi lwgng ctia nguyén ti tap trung & hat nhan

= Lwc hat nhan la mét loai lwe maéi
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CHUONG 5
VAT LY HAT NHAN

5.1. CAC TiNH CHAT CUA HAT NHAN

% T4t ca cac hat nhan dwoc tao thanh tir proton va neutron (trtr hydro)
< S6 nguyén ti (dién tich sb) Z bang sb proton trong hat nhan
< Sb neutron N la sd neutron c6 trong hat nhan
<% S6 khdi A la sb nucleon trong hat nhan
o A=Z+N
o Nucleon Ia tén chung dung dé néi dén 1 proton hay 1 neutron

o S6 khdi khéng phai la khéi lwong

** Ki hiéu cho mét hat nhan:

- A=27
Vi du: - Z=13
- N=27-13=14

11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.1. CAC TINH CHAT CUA HAT NHAN

< Dong vi: 1a nhirng hat nhan cé cung sé Z nhwng khac sé N (khac A)

11 12 13 14
sC., 6C, 5C, cC
< Dong khdi: 1a nhirng hat nhan cé cung sé khbi A

36 .36
6o V& gAr
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CHUONG 5
VAT LY HAT NHAN

5.2. PIEN TiCH HAT NHAN

+* Proton : c6 dién tich +e
+» Electron : c6 dién tich —e
“* Neutron : khéng c6 dién tich
= Trong thoi ky dau, neutron rat khé phat hién
= Ngay nay v&i cdng cu hién dai thi neutron dé dang phat hién
“* e=1,6.10"C

% Dién tich cua hat nhan: +Ze

11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.3. KHOI LUONG HAT NHAN

< Thwong st dung don vi khéi lwong nguyén ti, u:
= 1u =1,660539.10%"kg
= Duwa vao dinh nghia Ia khdi lwong ciia mot nguyén tir 12C bang 12u
< Khéi lwong cling c6 thé biéu dién theo don vi: MeV/c?
= T nang lwvgng nghi: E; = mc?
= 1u=931,5 MeV/c?
——— Vi du 5.1: Dung hang s6 Avogadro chirng minh rang 1u = 1,6603.10-27kg

11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.4. KICH THYO'C HAT NHAN

0 Thwc nghiém tan xa Rutherford

[C=) Theo BLBTNL @_i_ O

__J
AK +AU =0 -
K=7 MeV
(O——mv2j+(kq1q2]=0
: ——d—
Ze?
— =) (=%  Dbivei AU d=3,2.10Mm

") Ban kinh hat nhan < 10-%m
|:> Pon vi: femtomét (fm): 1fm = 10-"5m
11120/2017 (Fermi)
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CHUONG 5
VAT LY HAT NHAN

5.4. KICH THYOC HAT NHAN

d Thwe hién nhiéu thi nghi@m cac nha khoa hoc dwa dén két luan:
= Hat nhan c6 dang khéi cau
= BAN KiNH trung binh 1a

r=r,AY? r, =1,2.10"°m =1,2fm

Do m, ~m, nén M, ~ A.m,

<

Mat do cuaa tat ca hat nhan déu bang nhau

Vi du 5.2: Tim mat d6 hat nhan ctia ?H va 23°U

p(?H) = p(35U) = 2,3.10"7 kg/m3

11/29/2017

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

CHUONG 5
VAT LY HAT NHAN

5.5. TINH BEN VI’NG CUA HAT NHAN

0 C6 cac lwe day tinh dién rat I&n giiva cac proton trong hat nhan

= Cac lwc nay lam cho cac nucleon tach khoi hat nhan

= Hat nhan khong ton tai

O Hat nhan la bén vivng b&i vi n6 ton tai 1 Iwc khac, manh hon, cé tam tac
dung ngan: LUC HAT NHAN

La lwc hut tac dung gitra cac nucleon v&i nhau

Lwc hat nhadn manh hon lwc Coulomb & khoang ca

Khodng tac dung c& kich thuéc Fermi (~10-15m) ( -

Lwc hat nhan khéng phu thuéc vao dién tich

Lwc hat nhan gitra n-p, p-p, n-n la nhw nhau
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CHUONG 5

VAT LY HAT NHAN

5.5. TINH BEN VI’NG CUA HAT NHAN

0 Hat nhan nhe hau hét l1a bén virng néu N = Z

O Hat nhan nang 1a bén virng néu N > Z
= 722>20

= Khisb proton tang, lwc Coulomb tang,

can sO neutron nhiéu hon

O Khéng cé hat nhan bén khi Z > 83
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CHUONG 5
VAT LY HAT NHAN

5.6. PO HUT KHOI VA NANG LUONG LIEN KET

O Hién twong hut khoi: 1a hién twong khdi lwgng hat nhan ludn nhé hon tong
khoi lwgong cua cac nucleon trong hat nhan

D 'Dé hut kh6i k’;\i-l- 4 A helium nucleus has slightly
5 C ' less mass than the tatal mass

Am=Zm +Nm, —M,, -

| of 2 protons and 2 neutrons.

This missing mass is called
the mass defect, and the
oO2E\ _ energy eguivalent of the
mass defect is the binding
energy of the helium nucleus.

Q Niang lwong lién két:

AE = Amc? = [ZmID +Nm, =My, [

Hay | AE = |Zm, + Nm,, — My, [x9315(MeV)

11/29/2017 12
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CHUONG 5

VAT LY HAT NHAN

5.6. PO HUT KHOI VA NANG LUONG LIEN KET

O Nang lwong lién két riéng

e

_AE  |Zm, +Nm, - M, [x9315(MeV)

A

A

Vi du 5.3: Tinh nang lwong lién két va nang lwong lién két riéng cua hat

nhan: sg . 238
xFe va 5,U

Biét: m, = 1,007825u, m, = 1,0088665u
m(Fe) = 55,934937u va m(U) = 238,050788u

AE(Fe) = 492,3 MeV

¢(Fe) = 8,79 MeV/nucloen g(U) = 7,57 MeV/nucloen

AE(U) = 1802 MeV

11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.6. PO HUT KHOI VA NANG LUONG LIEN KET
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CHUONG 5
VAT LY HAT NHAN

5.6. PO HUT KHOI VA NANG LUONG LIEN KET

O Nang lwong lién két riéng 1a hang sb trong mot khodng A kha rdng trong
vung quanh A =60

3 Trong vung A < 60 thi & gidm manh do proton va neutron trén bé mat hat
nhan giam

O Trong vung A > 60 thi € gidm nhe do lwc day Coulomb cuia proton téng

0 Néu ta tach hat nhan nang (A > 200) thanh 2 hat nhan nhe hon thi qua
trinh gidi phéng nang luvong Phan hach

O Néu ta két hop 2 hat nhan nhe (A < 10) thanh 1 hat nhan nang hon thi
qua trinh cling giai phdéng nang lvong Nhiét hach

11/29/2017 15
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CHUONG 5
VAT LY HAT NHAN

5.6. PO HUT KHOI VA NANG LUONG LIEN KET

O Nang lwong can thiét dé tach 1 proton ra khéi hat nhan:

Ax=Atx+p| 1S, = [m(&2X )+ m, —m(4X)jx931,5(MeV)

0 Nang lwong can thiét dé tach 1 neutron ra khdi hat nhan:

Ax="3X+n| s, = |m(A2X)+ m, —m(4X)|x 9315 (MeV)

Vi du 5.4: Tim nang lwong tach proton va neutron ra khoi hat nhan S Te

Biét: m, = 1,007825u; m, = 1,008665u; m('#°Te) = 124,904431u;
m(1%4Te)= 123,902818u; m('2*Sb) = 123,905936u
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN

0 C6 2 mau hat nhan dwoc trinh bay & day:

1. MAU GIOT CHAT LONG Giai thich tét vé nang lwong lién két

2. MAU LOP Tién doan s ton tai hat nhan bén

11/29/2017 17
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
1. MAU GIOT CHAT LONG

O Xem cac nucleon nhw 1a cac phan t trong giot chéat 1dng

O Cac nucleon chi twong tac v&i cac nucleon lan can

O Céc nucleon chju s va cham thwdng xuyén khi ching lac nhe quanh hat
nhan

O Sw chuyén dong nay twong tw nhw sw chuyén ddong nhiét cia phan té

trong giot chat 16ng

11/29/2017 18
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
CAC HIEU ’NG ANH HPONG NANG LUONG LIEN KET

O Hiéu trng thé tich:

o Lwc hat nhadn trén 1 nucleon cho trwéc chi do cac
nucleon lan can ch& khong do tat ca cac nucleon trong
hat nhan

o Nang lwong lién két ti 18 véi sd khdi A nén ti 18 véi thé tich hat nhan

AE=E,=a,A| (Nang lwong thé tich)

O Hiéu trng bé mit:
o Nucleon trén bé mat cé it nucleon 1an can hon nucleon bén trong
o Nucleon trén bé mat giam nang lwong lién két mot lwong ti 1€ voi dién

tich bé mat hat nhan
11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
CAC HIEU ’NG ANH HPONG NANG LUONG LIEN KET

U Hiéu wwng Coulomb:

o M®i proton day moi proton khac trong nhan

0 Thé nang dién ti 1& v&i s6 proton, Z

— E.=a, Z(le—31) (Nang Iwong Coulomb)
A
. _@‘Q & Neutron
O Hiéu rng doi xirng: —@; # Proton
0 N&u Z = N thi hat nhan bén virng | [ 55 g 1l
o Néu Z = N thi nhan c6 khuynh hwéng giam AE RARGE

. 2
= _, (A=22)

a a
11/29/2017 A

(Nang lwong bat doi xirng)
20
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN

CAC HIEU ’NG ANH HPONG NANG LUONG LIEN KET

U Hiéu wng tao cap:

o Nang lwong lién két c6 khuynh hwéng tdng-gidm do sw két cap cua

proton hoac neutron

o Nhan chan-chan bén virng nhat va cé AE cao hon; nguoc lai nhan [é-

|& co AE thap hon.

f+A—3/4
Elu=dgond shar
_A—3/4_

— (Z chan, N chan)
—> (Z chan, N Ié ho&c Z I& N chan)

——~(Z 18, N 18)

11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN

Nang lwong lién két cia hat nhan bay gid 1a

Z(Z-1) . (A—227)° E Cong thirc ban thuc

o A A
AE = aVA aSA a A1/3 a A P| nghiém Weisacker

C

a, = 15,75 MeV; a,=17,8 MeV ; a, = 0,71 MeV; a, = 23,7 MeV; a, = 33,6 MeV

Vi du 5.5: Khoi lwgng nguyén ti clia $5zn 1a 63,929u. So sanh nang luong
lién két chia né v&i nang lweng tinh tr cong thire ban thwe nghiém Weisacker

Vi du 5.6: Hat nhan dong khai la nhi*ng hat nhan cé ciing so khoi A. Tim
cong thirc cho s6 Z‘ija hat nhan doéng khoi bén nhat cé A cho trwéc. Ung
dung tim hat nhan déng khéi véi hat nhan co A = 25.

11/29/2017 22
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
DAC PIEM CUA MAU GIOT CHAT LONG

Q Giai thich dwoc dwéng cong thwe nghiém cia nang lwong lién két

QA Tinh dwoc khdi lwong hat nhan

O Tinh dwoc ban kinh hat nhan

Q Tinh dwoc hat nhan ddng trong

0 Chi c6 3 tham s6 dau trong céng thirc Weisacker dung gia thuyét mau
giot chéat Idng

O Khéng giai thich dwoc cac dac tinh & trang thai co ban va trang thai kich
thich: spin va tinh chan-lé

O Khéng giai thich dwoc tinh bén virng ctia hat nhan cé sb magic: 2, 8, 20,
50, 82, 126

11/2912017 23
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
2. MAU VO

Maria Goeppert-Mayer

1906 — 1972

Nha khoa hoc ngu¢i Birc

Céng trinh ndi tiéng cua ba la phat trién mau
vO cua hat nhan

Chia sé giai Nobel nam 1963

Nguw&i cung nhan giai la Hans Jensen

11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
2. MAU VO
o Mau vé hay cling dwoc goi la mau cac hat doc lap
o Theo mau nay, méi nucleon chi ton tai trén mét 1&p vd, twong tw nhw
electron trén |&p vé nguyén tr
o Cac nucleon ton tai trén nhirng trang thai ndng lwong bi lwong tlr hoa
o Co it va cham gilra cac nucleon
o Mai trang thai cé thé chi chiva 2 proton hoac 2 neutron
= Chung phai c6 spin d6i nhau
= Chung co spin 72

0 B cac trang thai cua proton va neutron khac nhau

11/29/2017 25
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
2. MAU VO
o Mcrc nang lwong cda proton cao hon neutron do ¢cé twong tac Coulomb

o Twong tac spin-quy dao cua cac nucleon la do lwc hat nhan

MAU VO GIAI THICH PUQO'C MOT SO THUWC NGHIEM

O Hat nhan c6 Z chén va N chan thi bén virng hon
= BAat ky trang thai ndo dwoc Iap day khi nd chra di 2 proton hodc 2 neutron
= M6t proton hoac neutron duw cé thé dwoc bd sung dan dén nang lwong
tang
= Sy tadng nang lwong nay 1am hat nhan khéng bén virng

= Giai thich dwoc tinh bén virng cia nhan magic

11/29/2017 26
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN

2. MAU VO
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CHUONG 5
VAT LY HAT NHAN

5.7. CAC MAU CAU TRUC HAT NHAN
2. MAU VO

HAN CHE CUA MAU VO
O Chi mé ta dung cho cac nhan cé dang cau hodc gan cau (trung s6 magic)

@ Khéng gidi thich dwoc cho cac nhan xa magic hoac xa doéi xing cau

MAU KHi FERMI MAU SUY RONG

11/29/2017 28
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CHUONG 5

VAT LY HAT NHAN

5.8. PHAN RA PHONG XA

= 1867 — 1934
= Nha khoa hoc nguw¢i Ba Lan
= Pong nhan gidi Nobel nam 1903 cho
nghién ctru chat phong xa
= Giai Nobel Vat ly
= Pong nhan gidi v&i Pierre Curie va
Becquerel
= Nhan giai Nobel nam 1911 cho viéc
kham pha ra Radium va Polonium

= Giai Nobel Hoéa hoc
11/29/2017
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CHUONG 5
VAT LY HAT NHAN

5.8. PHAN RA PHONG XA
O Phong xa: la qua trinh hat nhan ty doéng phat ra birc xa
o Puwoc kham pha béi Becquerel vao nam 1896
o Nhiéu thwe nghiém chi ra rang phéng xa 1a qua trinh phan ra cua hat

nhan khéng bén.

0 Cac loai phéng xa: c6 3 loai birc xa
o Hat alpha: xuyén qua 1 miéng giay mdng
— 0 Hat beta: - (electron: e7) va B* (positron: e* ): xuyén qua la nhém 1 mm

o Tia gamma (y): xuy@n qua miéng chi vai cm

11/29/2017 30
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CHUONG 5
VAT LY HAT NHAN

5.8. PHAN RA PHONG XA

O Cac dai lwong bao toan trong phan ra phéng xa:
o Bao toan nang lwvong

Bao toan dién tich

B&o toan s6 khoi

Bao toan déng lwong

o O O O

Bao toan mé men ddng lwong va spin

——— [ Hang s6 phan ra, A: mé ta cho xac suat ma hat nhan sé phan ra trong

mot don vi thdi gian.

Pon vi: s

11/29/2017 31
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CHUONG 5
VAT LY HAT NHAN

5.8. PHAN RA PHONG XA

Q Toéc d6 phan ra:

dN

—=—-AN
dt

Q So6 hat nhan chwa phan ra (con lai):

-\t , - \
N=N,e No: Sb hat nhan & thoi diém t=0 (ban d4u)

|:> S6 hat nhan da phanra: |[AN = No(l—e‘“)
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5.8. PHAN RA PHONG XA
O D6 phoéng xa:

A = ‘O;_T — }L|\|0e—M — Aoe—“ Ay =AN, D6 phong xa ban dau

O Pon vi dé phoéng xa:

Curi (Ci)
1 Ci=3,7.10' phan ra/s

o)
o)
o Becquerel (Bq)
o)

1 Bg =1 phan ra/s
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5.8. PHAN RA PHONG XA
Q Chu ky ban ra: Chu ky ban ra ctia méot chat phong xa 1a thdi gian ma sb

hat nhan phéng xa ban dau gidm con mét nira

In2 0,693 N(#)
T = = Ny
A A

N =N =t

g - T A Q B 226 sNg | The time interval Tj g is
\I.I/\dl.‘l 5'7 Tlnh d? phong Xa cua 1g Ra’ ( : the hali-life of the .t.'ﬂ:ﬁp]r-
biét T,, = 1622 nam. i, b :T

1
, R c - )
Dap sO:A=1Ci Ty 2Ty,

Vi du 5.8: Tim thoi gian can thiét dé 5mg 22Na ldc dau (T,, = 2,6 nam) con

lai 1Tmg.
Pap sb: t = 6,04 ndm

11/29/2017
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5.8. PHAN RA PHONG XA

Vi du 5.9: Tim chu ky ban ra ctia 2°0Au biét d6 phéng xa ctia 3.10%g chat do
|a 58,9Ci.

Pap so: T, = 48 phut

Vi du 5.10: Cac phép do d6 phong xa cua mau 55Cr thwe hién clr sau 5 phut
cho cac két qua sau: 19,2 ; 7,13 ; 2,65 ; 0,99 va 0,37 mCi. Tim chu ky ban ra
cua °°Cr.

Pap sb: T,,, = 3,52 phut

Vi du 5.11: Chu ky ban ra cta 23U la 7,04.108 nam. Mot méq da chira N
nguyén tr 2%U. Xem mau da nay hinh thanh cung Trai Pat cach day
4,55.10° nam. Tinh s nguyén t& 235U trong mau da luc mai hinh thanh.

Pap so6: N, = 88,2N
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5.9. QUA TRINH CAN BANG PHAN RA PHONG XA

A, m y
» Con >

Xét chubi phan ra

Cha v
. ) dN
[ Toc d6 phan ra cua nhan cha: G —A N,
X N N ~ > ~ . dN
—— 1 TOc do phan ra cua nhan con: d —% N =XA.N
gt PP e
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5.9. QUA TRINH CAN BANG PHAN RA PHONG XA

I:> S6 hat nhan cha va con co trong mau & thoi diém t

—Apt

P
Ng(t)=N : (e P —e"”dt)+N g !
d( ) p,0 2 N d,0

d p

I:> Do phéng xa cla hat nhan cha va con tai thdi diém t

—Apt
x’d

Ag()=A,, y (e"“pt _ gt )+ Ag e

d p
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5.9. QUA TRINH CAN BANG PHAN RA PHONG XA

O Thoi gian dé sé hat nhan con dat cwc dai:
t In(x, /%)
max }\‘p —7\‘d

Su phén rd cua nhan cha
08

08

% hoat d4

04

.. Nhan con 16n ddn va phan ra

o2f ¢

1. Néu nhén con bén th‘l Gn nlc’;i _21|u° :ulu’ l:ﬁ sad 5.'10;“7.1{:-?.--3--1(?

Thot gian (s)

. —

—Apt

Ny (t) = Np,o(l—e_kpt)

% hoat do

810 11d
11/29/2017 Thoi gian s) 3O
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5.9. QUA TRINH CAN BANG PHAN RA PHONG XA

2. Néu nhan cha song dai hon nhan con, T,,(p) > T,,(d):

Ny () %,
N, () Ay =%,

3. Néu nhan cha song dai hon nhiéu nhan con, T,,(p) >> T,,(d):

N, (©) 2,
N,(t) A

N, ()%, = Ny (D = A, () = Ay (1)

T

Can bang thé ky

P
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5.9. QUA TRINH CAN BANG PHAN RA PHONG XA

Vi du 5.12: 28Po phan ra thanh 2'“Pb c6 chu ky ban ra 3,1 phut va 2'4Pb

phan ra thanh 2'“Bi cé chu ky ban ra 26,8 phut. Gia st tai t = 0, 2'8Po ¢é

1000 hat nhan.

a) Tinh sb hat nhan 2'4Pb tai thoi diém t = 60 phat.

b) Tinh thdi gian ma sb hat nhan 2'4Pb dat cwc dai. Tim sd hat nhan 214Pb
cuwc dai.
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra alpha

O Khi mét hat nhan chiu sy phan ra alpha n6é s& mat 2 proton va 2 neutron

Nhéan cha /’;MZZY}QHG
\/\N

han con

o Bao toan sb khoi A
o Bao toan s6 nguyén tt» Z
o Bao toan nang lwgng va déng luvong

o Khi hat nhan tw bién ddi thanh hat nhan khac goi la phan ra tw phat
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5.10. QUA TRINH PHAN RA PHONG XA
d Nang lwgng phan ra cta hé la:

Q= [|\/|X —~My — |\/|(X](:2 o Nang lwong phan ra xuat hién dwdi dang
Q= [Mx -M, - I\/Ia].931,5(MeV) déng nang clia nhan con va cla hat alpha.

I:> Bong nang cua hat nhan con va hat alpha la:

M
K,=————Q
M, +M_
M =
K,=— 9« _Q Ara
M Y + M(x Pra — 0
Before decay
Diéu kién dé c6 phan ra alpha?
i Kpn @ K
I—))Rn Fa
11/29/2017 memﬁé{ter decay 42
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5.10. QUA TRINH PHAN RA PHONG XA

Vi du 5.13: Chirng t6 rang hat nhan %3, Pu khong bén va la hat nhan phan ra o
Biét: m(Pu) = 236,046071u; m(U) = 232,037168u, m(He) = 4,002603u

Vi du 5.14: Tim déng nang cua hat a phat ra trong qua trinh phan ra cua hat
nhan 226Ra - 222Rn + o

Biét: m(Ra) = 226,025410u, m(Rn) = 222,017578u, m_ = 4,002603u
Example 12.7
The polonium isotope *g3Po is unstable and emits a 5.30-MeV alpha particle. The atomic mass

of *33P0 is 209.9829 u and that of JHe is 4.0026 u. Identify the daughter nuclide and find its
atomic mass.
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CHUONG 5

VAT LY HAT NHAN

5.10. QUA TRINH PHAN RA

PHONG XA

Phan ra beta

La qua trinh hat nhg?m phéng xa chiu sw phér) ra phat ra tia beta, hat
nhan con c6 cung s6 A nhw nhan cha nhwng s6 Z thay doi 1 don vi.

Co 2 loai phan ra beta:

O Phan ra e (beta trw: )

A A -

3 Phan ra e* (beta cong: B*)

A A +

(phan &rng chwa dung)

(phan rng chwa dung)

proton thay déi tha

nh neutron

Trong phan ra beta thi hodc neutron thay déi thanh proton, hodc

11/29/2017
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra beta

Tw thwe nghiém, nhan thdy nang lwong beta bién dbéi lién

tucdén K.

Q=Ky +K, va Qkhéng dbi cho moi phan ra

|:> K, phai khong aéi )

Vi pham dinh luat bao toan
nang lwong

Xét ky trong qua trinh phan ra  thi bao toan spin va

dong lwong ciing bi vi pham

?
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra beta

Sau khi nghién ctru thuwc nghiém va ly thuyét, 1930 Pauli dé nghij phai c6 1
hat th&r 3 trong qua trinh phan ra f.

@ Gowan va Reines da phat
HAT NEUTRINO: v hién bang thuc nghiém vao
nam 1956

Khéng mang dién tich
Khéi lwong bang 0 hodc rat nhé (gan day da xac nhan neutrino cé m = 0)
Co spin = V2

Twong tac rat yéu véi vat chat nén rat kho phat hién no
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra beta

Nhw vay, biéu thirc dung cho qua trinh phan ra p la:

O Phanra e (betatre: f)  |OX—> Y +e +V

0 Phan ra e* (beta cong: B*) |5 X—,Y +et +v

|:> n—>p+e +v p—on+e +v

Hat B va v phat ra ngay trong qua trinh phan ra, khéng phai phat ra ttr hat nhan
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra beta

0 Bat e : la qua trinh hat nhan bat 1 trong cac e~ quy dao va phat 1 neutrino

A 0 A .
X+ e Y +v iBe+ fe—>iLi+v

O Nang lvong giai phong trong qua trinh:
o Phanrae: |Q=[m(X)-m(Y)k* = K- +TE, +Ky =K _+E,

o Phanrd e Q=[m(X)-m(Y)-2m,c’ =K , +E, +K, ~K , +E,

o Bate: Q=[mX)-m(Y)*=E, +K, -K, ~E,
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra beta

Vi du: 40K 1a hat nhan khéng binh thwéong, né vira phan ra -, B* va bat e-.
Tim gia tri Q trong moi qua trinh phan ra nay.

Biét: m(K) = 39,963998u, m(Ca) = 39,962591u, m(Ar) = 39,962383u va m, =
0,00055u

Vi du: Tinh nang lwgng va dong lwong cua hat nhan con va cua neutrino tao
ra khi hat nhan "Be dirng yén bat 1 electron.
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra gamma

Khi hat nhan chiu sw phan ra phéng xa thi né nam Ia'i (o trang‘théi kich
thich. Sau dé no tiép tuc phan ra dén trang thai thap hon bang cach
phat ra photon nang lwong cao (tia gamma).

A~* A
Z X — Z X + y 198p I'n
1.088 MeV
B
T ¥ e
13.4 MeV 0.412 MeV

ENEERLY

124

{5{‘* n

Y ! i 0
19815

]2{"
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5.10. QUA TRINH PHAN RA PHONG XA

Phan ra gamma

Vi du 2.15: 12N phan ra beta dén trang thai kich thich cda 2C", sau d6 12C’
phan ra vé trang thai co ban bang cach phat ra tia gamma nang lvong 4,43
MeV. Tinh déng nang cwc dai cua hat beta phat ra.

Biét: m(N) = 12,018613u, m, = 0,00055u
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