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Chii @& 13. PHAN UNG HAT NHAN
BAI TOAN LIEN QUAN PEN PHAN UNG HAT NHAN KiCH THiICH
Phuong phap giai
Dung hat nhe A (goi 1 dan) bén pha hat nhan B dimg yén (goi la bia): A+ B—>C+D (néu
bo qua buc xa gama)
‘z‘oc + 1;"N - 1;O+ 11H
Pan thuong dung 1a cac hat phong xa, vi du: . o7 0 ]
Lo+ LAl = P+ n

Pé tim dong nang, van tdc clia cac hat dua vao hai dinh luat bao toan dong lugng va bao toan

nang lugng: {mAV: - mCV: " mDvT’
AE=(m,+m,—m,—m,)c® =W, +W, -W,
1) Tong dong ning ciia cac hat sau phan ting
Ta tinh AE =(m, +m,—m,—m,)c?
Téng dong nang cua cac hat tao thanh: W, +W, =AE+ WA
Vi du 1: Mot hat o ¢6 dong nang 3,9 MeV dén dap vao hat nhan ;A2 ding yén gay nén phan
ung hat nhan O+ AZ —> Nt P*.Tinh tong dong niang cia cic hat sau phan Gng. Cho
m, =4,0015u, m =1,0087y, m, =26,97345u, m, =29,97005y,
1uc? =931 (MeV).
A. 17,4 (MeV). B. 0,54 (MeV). C. 0,5 (MeV). D. 0,4 (MeV).
Huéng din: Chon dép 4n D
Cich 1: AE=(m_ +m, —m, —m,)c* ~-3,5(MeV)
W +W, =W +AE=0,4MeV)
Cich 2: Ap dung dinh luat bao toan ning luong toan phan:
(mOL +mAl)c2 +W, =(mn +mp)c2 +(Wn +W,)
=>W +W, =W, +(mot +m, —m, —mp)c2 =0,4(MeV)
Vi du 2: Dung proton c¢6 dong ning 5,45 (MeV) ban pha hat nhan 9Be dimg yén tao ra hai hat
nhan mai 1a hat nhan 36 Li hat nhan X. Biét dong dong nang cua hat nhan Li 1a 3,05 (MeV).

Cho khéi lugng cta cac hat nhan: mge = 9,01219u; m, = 1,0073u; mri = 6,01513u; mx
=4,0015u; luc? =931 (MeV). Tinh dong nang cua hat X.
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A. 8,11 MeV. B. 5,06 MeV. C. 5,07 MeV. D. 5,08 MeV.
Huéng din: Chon dap 4n B
AE = (mp +my, —m,, —m, )c2 =2,66(Mel")
AB=W, + W, =W, =W, =W, + AE~ W, =5,06(MeV)

26 305 3.05

Chii y: Néu phan vmg thu nang lwong AE = thrmcz —Z:mmc2 < Othi déng nang toi thiéu

cia hat dan A can thiét déphdn ung thuc hién la Wmn =—AFE.
Vi du 3: Hat o c6 dong niang 7,7 MeV dén va cham véi hat nhan 7N'* ding yén, gy ra phan
ung: O+ 7M4 - lHl +X . Cho biét khdi lugng cac hat nhan: ma = 4,0015u; mp =
1,0073u; mn = 13,9992u; mx = 16,9947u; luc? =931 (MeV). Dong nang ti thiéu cua hat o dé
phan ung xay ra la

A. 1,21 MeV B. 1,32 MeV C. 1,24 MeV D. 2 MeV
Huéng dian: Chon dap 4n A
Céch 1: AE=(m, +m, —m, —m,)c® =-1,21(MeV)

=(W,) . =-AE=121(MeV)

Cich 2: Ap dung dinh luat bao toan ning lwong toan phan
W, +(m, +my)c® =(m, +my)c® + W, + W,

= (WQ) +(ma +mN)c2 :(mH +mX)c2 + W, +& = (Wa)min zl,21(MeV)

0

2) Ti s6 dong ning

+ Ne€u cho biéct WC =bU—X =) thi chi cin sir dung thém dinh luat bao toan ning luong:
D A

W, +(m, +mB)c2 =W +W,, +(m. +my, ) < W +W, =W, +AE

b
o Wczb WC:(WA—'—AE)E

+ Giai hé:q W, = |
W.+W,=W,+AE |W, =(W, +AE)m

Vi du 1: Hat o ¢6 dong ning 6,3 (MeV) bin vao mot hat nhan 4Be® dung yén, gay ra phan tng:
O+, Be’ —>% C” +1n. Cho bibt phan ng toéa ra mot nang lugng 5,7 (MeV), dong nang cua hat

C gp 5 lan dong ning hat n. Pong ning ctia hat nhan n 13

A. 9,8 MeV. B. 9 MeV. C. 10 MeV. D. 2 MeV.
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Huéng din: Chon dap 4n D

W +W,=AE+W, =12 | W, Lo 2(MeV)
5.7 55 = 6

W. =5W, WC=%.12=10(MeV)
Vi du 2: Ban mot hat o ¢6 dong ning 4,21 MeV vao hat nhan nito dang dtng yén gay ra phan
ung: 7N14 +0—x% 0"+ P- Biét phan tmg nay thu ning luong 1a 1,21 MeV va dong ning cta
hat O gip 2 lan dong ning hat p. Dong ning ciia hat nhéan p 1a

A. 1,0 MeV B. 3,6 MeV C. 1,8 MeV D. 2,0 MeV

Huéng din: Chon dap 4n A

W, +W,=AE+W, =3 Wp=1.3=1(MeV)
-2 gy — 3
W, =2W, W, =§.3=2(M6V)

Binh ludn thém: Dé tim téc d6 cta hat p ta xuat phat tir W, = %m”vz

P
2w,
=V, = o thay Wp = IMeV va mp = 1,0073u ta duogc:
D

2W —13
=>v = L= 21.1,6,10 — ~13,8.10°(m/s)
A\ m 1,0073.1,66058.10

p

Chil y: Néu hai hat sinh ra c6 ciing ddng nang thi W, =W, = w

Vi du 3: (CP-2010) Dung hat proton c6 dong nang 1,6 MeV ban vao hat nhan liti (sLi7) dimg
yén. Gia str sau phan tmg thu duoc hai hat gidng nhau c¢é ciing dong ning va khong kém theo
tia y. Biét ning luong toa ra cia phan ung 13 17,4 MeV. Pong ning ciia mdi hat sinh ra 1a
A. 19,0 MeV B. 15,8 MeV C.9,5MeV D. 7,9 MeV
Huéng din: Chon dap 4an C
AE+W, 17,4+1,6
2 2

Cach 1: W, = =9,5(MeV)
Cach 2: (mpc2 +muc2)+Wp +W,, =2m,c* +2W,

(mpc2 erucz)—ZmXc2 +W,+ W, =2W, =W, = 9,5(MeV)
—— —

0

AE=17,4 L6

Chii y: Néu cho biét ti s6 toc dd ciia cdc hat ta suy ra ti s6 déng ndng.
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