10. Hafta

13)BETA BOZUNMASI

S~ bozunmasi (eksi yiiklii elektron)
S bozunmasi(artik yiikli elektron)

e~ yakalanmasi

i) 07 H+p +V

Ax_ Y+ T

i) [H g+ 4

A A +
X —» PG Ak A %

iii-) |H+Je—» n+v

A 0 A
X+ je— Y +v
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22 Hafa/Week 12

NAX — A + e +v+ B
Ei_ Eg
My ¢ + Ky My c® + Ky + mgc®+K el + myc? +E,
M; = Cekidek kiitlesi
[My — My — Mg Jc? =K, + Kel +E,
0= M, — M} — Mg /c?
=K, +K e? +E, : Pargalanma enerjisi
K, =0

0=Ke’ +E,

M, = M, +ZM,
M.=M, — ZM,
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M, = My — (Z+1) M,

0=|My — Zm, — My — (Z+ 1)M, — M| ¢?
IMy — My, — ZM, + ZM, + m, — m, |c?
0=[My — M, |c?

6>0 ise reaksiyon gerceklesir (ekzotermik)

[4M — ;,4M ]c?>0 ise B~ bozunumu gerceklesir.

(KB_)max =0 = E,+K el

LRI W

B S-znr]

_ 1
K = §Kmax

(Kﬁ)max =K.+ E,

ii) 53X — e% + LAY + yp

0= [ML-M}, — M,]c?

0=K, +E,

0=[M, —ZM, — My + (z — 1)m, — m,Jc?

:[MX - MY - Zme] CZ
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0>0
=[My — My]> 2m, c?

[My — My]>1,02 MeV

iii) X+ Je>p SAV+Y

0

[My + m, — My] c?

0=[My —Zm, + m, — My + (Z + 1) m,] c?
=[Mx — My] c?

[2M — ;_4M]>0 ise aktif yakalama yapar.

Hizli elektronlarin isima yoluyla elektron kaybi:

dE  2e?a?
P J=ma
_ ZerZ

3c¢3m?2

dE dE
(_ a)top = (_ a)iyonlar (+ a)protonlar
dE E? (E+2F0) (E%2/8)—(2E+T)lgln?

——); = 2mr3 Ne [l ]
( dx)lyonlar P 2T 12 (E+F0)2

10=2,81794x10715m
Ne = gr basina elektron sayist

ZN,

Ne =
¢~ 2

E= Elektronun kinetik enerjisi

L-V/C
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FO = mocz

J= madde atomlarinin ortalama iyonizasyon ve uyarma potansiyeli

_9Ey _ 2 NeZ 2(E4To) _ 1
( dx) 470 137 [ln To 3]

ORNEK:

1-Gelip gitmekte olan 5 MeV’lik bir a parcacigindan bir elektron tarafindan alinan enerji 32
eV’dir.Elektrona aktarilan y yanindaki momentumu hesaplayiniz.

_ ]
S5 SN i

x= \
e
T~ &,

G‘-—'
™
T
o)
f'l

n
C
<
Ny

|

2
E=2r , P, = \[2myE=/2 x 1,166 » 10~2*gr * 32eV

2M,

=1,03*10" M grrr
sn
a’dan elektron transfer edilen enerji.

2-Asagidaki ¢ekirdeklerden hangisi 8=, 8 ve EC ile bozunacaklardir.

6060, 015, NaZZ,P32, Cu64—
1-B~ bozunmasi
9o — > QNI+ o +v-
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(Mo — My;) * c*>0
(59,933806-59,930783)931,5>0
Q=2,815924 MeV B~ yapar.

2-f* bozunmasi

60 60 +
2700 ———» S¢Fe + [T+ v

[MggCo-MggFe]*Cz > 1,02 MeV
[59,933806-59,9340781931,5>1,02 MeV
Q=-0,25337 MeV

3-U%3®in  Th?3*’e bozunumunda yayinlanan « parcacigmm enerjisi 4196 KeV’dir.Bu
bilgiden ve U?38'in bilinen kiitlesinden ~ Th23* “iin kiitlesini hesaplaymiz.

U238 — Th?*+4He

_ Q

a , Mg
1+54
My

Q=(M, — M, — my)c?= K, (1 + ’;—
y

2 2 2 _ mg
Myc* — Myc* —mgc” =K, tK, o,

2 2 — 2 Ma
Myc* —myc® -Ko=M,c +K“M_y

My c? +K,moMy, " +Ky-(My — my) ¢?=0
My,%c? + [K, — (M, — mg)c?IM,, + K,m,=0

M,?c? — 218,012M,, +16,795=0

+
M —bt\/bz—él»ac 218,012_+/(218,012)2—4%16,795+931,5 218,012¥218,012
y 2a 2%931,5 1863

=234,0434984
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