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8.4 Nang lugng hat nhan


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

~ ‘,:-‘asal Tinh chat co ban cua hat nhan (1)

Cau truc

Kich thuéc

Momen spin va momen dong
Momen tw hat nhan

Lwc hat nhan

=~ ® a0 TP

Nang lwong lién két
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Z7=8a.1 Tinh ch4t cd ban cua hat nhan (2)

Cau truc hat nhan
e Hat nhan cau tao tir cac nucleon
(proton, neutron).
e Ky hiéu:
X: ky hiéu hoa hoc
A X Z: sO proton (bac so nguyén tir)
Z A =7 +N: s6 khoi

e Vidu:
Al: nhom

27
AL 5ohs

A=27

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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#7=%8a.1 Tinh chét cd ban cua hat nhan (3)

o Khoi lwong nucleon:

Khoi lwong
Hat
kg u MeV/c?
Proton 1,6726 x 107 |1,007825 938,79

Neutron 1,6750 x 1047 [1,008665 939,57
Electron 9101 x103t 5486 <104 0,511

lu=1,660559 x 1027 kg =931,5 MeV/c?
Nguyén tir C,, c6 khdi lwong bang 12u

https://fb.com/tailieudientucntt
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"-?g&,a.l Tinh chat co ban cua hat nhan (4)

Kich thuwdc hat nhan

e Nam 1911, Rutherford dung % 77
cac hat « ban phd hat nhdn,
qua do woc lwong ban kinhhat /¢ /'

nhan:

R=R,A"

R,=1,2x10""m=1,2fm < >

* Vay:

- thé tich hat nhan ty 1é véi so6
khoi A.

- moi hat nhan déu cé6 Kkhoi o Vel
lwong riéng gan bang nhau. 107°m,

ongThanCong.com https://fb.com/tailieudientucntt
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Z7»8a.1 Tinh chat cd ban cua hat nhan (5)

Momen spin va momen dong

e Giong nhu electron, cac nucleon ciling c6 spin
bang .

e Momen dbéng cia moét nucleon bang tong
momen dong quy dao va momen dong spin.

e Momen dong cia hat nhan bang tong momen
dong cua cac nucleon. No ¢o6 do lon:

J=n\j(j+1)

e j=1,2,3,..néu A chan,
e j=1/2,3/2,5/2,..néuAle.
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‘3§a8a1 Tinh chat co ban cda hat nhan (6)

Momen tw hat nhan

e« Momen tir hat nhan bang téng cic momen tur
cua cac nucleon.

e COng hwong tr hat nhan (Nuclear Magnetic
Resonance - NMR):

- Trong mot tw trwong cac momen tw hat nhan
hwéng cung chiéu hay ngwoc chiéu vai B.

~ Kich thich bang mot tir trwrong xoay chiéu co tin
sO radio.

- Khi cong hwdng, cac photon bi hap thu manh dé
dao chiéu momen ttr.
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?:?Qa.l Tinh chat co ban cua hat nhan (7)

MRI Scanner Cutaway

So d6 may MRI Anh MRI ctia viing
than kinh thi giac
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~ ‘,:-‘asal Tinh chat co ban cua hat nhan (8)

Luwc hat nhan -1

e Cac nucleon huit nhau bang
lwc hat nhan dé gitr cho hat
nhan bén virng.

e Lwc hat nhan cé cac tinh chat

- pham vi tic dung ngan ~
10-15m,
- phu thudc dinh hwdng spin,

- khéng phai luc xuyén tam,
- 1a lwc trao doi: cac nucleon

twong tac bang cach trao
doi cac m-meson (Yukawa).

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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#7%8a.1 Tinh chét cd ban cua hat nhan (9)

e Cic nucleon “lién Kkét”
bang cach trao d6i mot
trong ba hat m-meson:

m* ¢co dién tich +e,

- co dién tich -e,
) T /O/ \O p
m trung hoa. N

PN+ nep+m n

0
nesn+a’ pep+rw P
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: ’f,-sa1 Tinh chat co ban cua hat nhan (10)

Nang lvong lién két
e Khoi lwong mot hat nhan bao gio cling nhé hon
tong khoi lwong cia cac nucleon tao nén no.

e D6 chénh léch khoi lwong dé dwoc goi la do hut
khéi ciia hat nhan.

AM=Zm +(A-Z)m, —M

e Nang lwong can dé tao nén hat nhan la ndng
lwong lién két ciia hat nhan.

e Chinh d6 hut khoi tao nén nang lwong lién két
cua hat nhan:

W, = AMc’
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Z758a.1 Tinh chit cd ban cua hat nhan (11)

o Nang lwong lién két riéng la nang lwong lién két
tinh trén moét nucleon.

e Nang lwong lién két riéng cang 1én thi hat nhan
cang bén.

Vd. 14-19
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":gga.l Tinh chat co ban cua hat nhan (12)

Eb/A, 20N e
MeV 160
8 |- 12¢
H
. 4I:le 11B g
6 h ’ A A ~ ’
L Cac hat nhan bén nhatco A = 60
1S s
4 Hau hét hatnhanco e~ 7 - 8,6 MeV
3
'43He
2
1 [d2n
|

0 50 100 150 200 A
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Nguyén tur kiém

8a.2 Hién tuong phong xa
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3 = A .
o= 8a.2 Hién tuong phéng xa (1)

a. Hién twong

b. Co ché phdng xa

c. Dinh luat phéng xa
d. Cacho phdongxa

e. Phdéngxa nhan tao
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3 o :
“= 8a.2 Hién tuong phong xa (1)

Hién twong

e Hién twong phong xa la
st phan ra tw nhién cua
cac hat nhan khong bén,
phat ra: Chi c6 thé xuyén
e Tiaalpha: hatnhan JHe quamotto gidy
e Tia beta: electron hay Cé thé xuyén qua
positron (phan hat cua modtla nhéom day vai

electron). mm
e Tia gamma: photon C6 thé xuyén qua
nang lwong cao. mot ban chi day vai

cm
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B e = A .
"> 8a.2 Hien tuo'ng phong xa (2)

e Phong xa tuan theo cac dinh luat bao toan:
nang lwong, déong lwong, momen dong luong,
dién tich va so khoi.

e Vidu: A giam 4

, Z giam 2
- Phéngxaa “,,U— “ ,Th+ He

90
. 0 A khong d6i
- Phéng xa f8 '“)‘;'(,Th — ( )j; Pa) * +_‘1’e Z tang 1

91 91

- Phongxay (% Pa)’l*‘ — “'Pa+hf

Trang thai
kich thich

ongThanCong.com https://fb.com/tailieudientucntt
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B e o
W= 8a.2 Hién tugng phéng xa (3)

Co ché phdéng xa
e Phong xa a: do cac hat a chui ngam
ra khoi rao thé hat nhan.
e Phong xa f* hav £-: do sw bién doi
qua lai gitra proton va neutron.

] o, " neutrino: rat nhe,
P =N+ etV trung hoa, spin %

: : o, phanneutrino

JN— b+ _e+V,

e Phdéng xa y: do hat nhan chuyén tir
trang thai nang lwong cao vé trang
thai c6 nang lwong thap hon.

Pauli da tién
doan sw ton tai
cua neutrino tur
nam 1931 nho
dinh luat bao
toan nang
lwong. Dén
nam 1957 thi
cac nha Kkhoa
hoc quan sat
dwoc hat nay.

Vd. 22,23
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€ . :
Wi 8a.2 Hién tuo'ng phong xa (4)

Mot hat nhan Ra%?® dang dirng yén thi phan ra «.
Phat biéu nao sau day la dung?

(a) Hat @ c6 dong nang lon hon hat nhan con.
(b) Hat nhan con c6 déng nang lon hon hat a.
(c) Hat nhan con cé dong nang bang hat a.
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B e = A .
wi= 8a.2 Hién tug'ng phéng xa (5)

e Theo dinh luat bao toan dong lwong, hat nhan
con va hat a c¢6 déng lwong bang nhau va
nguoc chiéu.

e DOng nang = % (déng lwong)?/(khoi lwong)

e Hat @ nhe hon nén c6 dong nang lon hon.

e Cau traloi dungla (a).
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B e = A .
i~ 8a.2 Hién tuo'ng phéng xa (6)

Coi khoi lwong ciia mét hat nhan c6 s6 khoi A 1a A
(w).

Hat nhan Ra?%?® ding yén phong xa ra hat a voi
dong nang 4,78 (MeV). Nang lwong toan phan téa
ra ti phan wng la:

(a) 0,487 (MeV) (b) 4,87 (MeV)
(c) 48,7 (MeV) (d) 478 (MeV)
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3 o :
“=> 8a.2 Hién tuong phong xa (7)

e Nang lwong toan phan téa ra gom doéng nang
cua hat a va cua hat nhan con:

2 2 2 [

0= P _P [, M
zma sz Zm(l\ mX

Q:Ka[1+&J

my

4
=K,| 1+ =4,87(MeV
Q [ A_J (MeV)

‘l 226 Cau tra loi dung la (b).

4,78 MeV |

https://fb.com/tailieudientucntt
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b =4 3
W= 8a.2 Hién tuong phéng xa (8)

Dinh luat phdéng xa

e Goi N(t) la tong s6 hat nhan & thoi diém t.

e D6 bién thién so6 hat nhan trong khoadng thoi
gian (t, t+dt) 1a dN, dN < 0 vi N gidm dan.

e SO hat nhan phan ra trong khoang thoi gian (¢, t
+ dt) bang - dN.

e SO hat nhan phan ra trong thoi gian (¢, t + dt)
thi ty 1é voi tong so hat nhan luc t va véi dt:

dN =—AN(t)dt

e Ala hang sé phdn rd cia chat phéng xa.
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- __ & . ’
= 8a.2 Hién tuo'ng phéng xa (9)

e Tich phan hé thuc trén

tlr lic dau, khi tong s6 |
A \ ~ '
1at nhan la N, cho dén . 1o+
1.4 2. g 100+ %
uc ¢, ta co: - o
§ ot
60 -+ n
— —At .
N(t) = Noe 40 + Sa,
20 | SR ..'.."l'-'w
0 -
_ _t/z 8388853232828

e VOi T = 1/A1a thoi gian
song trung binh cia hat
nhan phdong xa.

ngThanCong.com https://fb.com/tailieudientucntt
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B e P )
7% 8a.2 Hién tuong phéng xa (10)

« Chu ky ban ra T, , la thoi gian dé s6 hat nhéan
phong xa giam di mot nira.

In2 0,693
. TI/Z = =
Minh hoa A A

« D6 phong xa H la s6 hat nhan phan ra trong
mot don vi thoi gian:

H=-""=N(t
= AN(t)

e Don vi cua H la Bq (Becquerel), hay Ci (Curie).
1Bgq=1phanra/s,1Ci=3,7x101° Bq.

Vd. 28-34
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B e _ -
= 8a.2 Hién tuo'ng phong xa (11)

Sau hai chu ky ban ra ciia mot chat phéong xa cé
may phan cua chat d6 da phanra?

(a) ¥ (b) %
(c) % (d) Khéng du dir liéu dé tra loi.
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b gt = A )
W=, 8a.2 Hieén tuo'ng phong xa (12)

e Sau mot chu Ky ban ra thi % lwong chat dong vi
da phan ra.

e Sau mot chu ky ban ra nira thi % ctia mét nira
con lai ti€p tuc phan ra.

o Vay phan vat chat da phan ra la:

1 1[1) 3
—fe | | = —
2 2\2) 4

e Cautraloi dungla (c).
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B e .
<= 8a.2 Hién tuong phéng xa (13)

Cho chu ky ban ra cua ,C'* la 5600 nam. Xét mot
twong co bang go, ngwoi ta thady d6 phong xa -
cia no chi bang 0,77 lan d6 phdéng xa ciia mot
khuc g6 cé cung khoéi lwong vira méi chat. Tudi
clia twong go la:

(@) 2101 nam (b) 3101 nam
(c) 4101 nam (d) 5101 nam

14 14 0 S
C— N+ etV
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e

SN+ on—=%C + .p 'C - N+je+V

\_/

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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B e _ -
e 8a.2 Hién tuo'ng phong xa (14)

e PO phong xa ciia mau ¢ thoi diém t, liic chiing
ta do do phong xa, la:

H(t)=AN(t)=AN,e ™
H(t)=H,e ™

e v&i Hy la d6 phong xa cia mau luc t = 0, la géc
tinh thoi gian.
e Suyra:
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B e P )
7 8a.2 Hién tuong phéng xa (15)

e hay néu viét qua chuky banra: T, , =1In2/4

t——hln H(¢)
In2  H,
e Thay bang so ta co:
t=-5600n2%77 _2112n
In2

e Cau tra loi gan dung nhatla (a): 2101 nam.

e Trong d6 ta da gia dinh la liic t = 0 twong go co
d6 phdéng xa bang dé phéng xa cia mét khtic go
vira moi chat. Piéu nay c6 hop ly khéng?

https://fb.com/tailieudientucntt


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

B e P )
7 8a.2 Hién tuong phéng xa (16)

e Cac nghién ctru cho thay lwong dong vi C!4
trong déng vat, thwc vat song la gan nhw khong
doi.

e Chi khi ching chét di, lwong nay méi giam di
theo quy luat phong xa.

e Do d6 do phong xa clia mot khiic cdy mai cat tir
thoi co dai va ngay nay la gan bang nhau!
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b bt = A .
== 8a.2 Hi¢n tuong phéng xa (17)

Cac ho phdéng xa

e MOt ho phéng xa 1a moét chudi cdc hat nhan
phdéng xa lién ti€p nhau cho dén khi dat t&i moét
dong vi bén.

Ho phon 4. e e
> PROTG Bat dau Két thuc

Xa

Thorium “oTh 2o Pb

Uranium ‘U o Pb

Actinium o Ac oo Pb
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B3 A
<> 8a.2 Hién tuong phéng xa (18)

130
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B e P )
7% 8a.2 Hién tuong phéng xa (19)

Sau vai lan phan ra, mét hat nhan phoéng xa phat

ra mot hat a va hai hat - dé tao nén hat nhan
Po2l2.

84

Hat nhan ban dau la hat nhan nao sau day?
(@) gsRn*" (b) g4P0**

(c) g,Pb?1 (d) g,Po*1®
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B e P )
7% 8a.2 Hién tuong phéng xa (20)

e Qua trinh phan ra:

A o A-4 2 (A-drp __ 212
P X—Ls Mty , 7= 2pg

e Vay A = 216, Z = 84.
e Hat nhan ban dau la 4,Po?'°.
e Cautraloi dung la (b).
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Phong xa nhan tao

« Nam 1933, F. Joliot va
[Irene Curie kham pha
cac dong vi phong xa
kKhéng c¢o trong tw
nhién,

e va theo do6i sw phan ra
cia chung cho dén khi
dat t&i cac dong vi bén.

e Ho nhan giai Nobel Hoa
Hoc nam 1935.
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Nguyén tuor kiem

8a.3 Phan &rng hat nhan
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B a
wi» 8a.3 Phan irng hat nhan (1)

a. Hién tuong
b. Cacloai phan tng
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) 3 a
==  8a.3 Phan trng hat nhan (2)

Hién twong
e Cac qua trinh bién do6i cia hat nhan dworc goi la
phdn wrng hat nhan.
e Thwong xay ra do ban pha mét hat nhan ding
yén bang cac hat nang lwong cao.
e Vidu:

Hat @ nang

| Hat nhan bia
lwong cao |

|

4 771 1 10
,He+,Li— n+ B

Li(e,n)'.B

ongThanCong.com https://fb.com/tailieudientucntt
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e a
==  8a.3 Phan trng hat nhan (3)

e Trong mo6t phan ng hat nhan cac dai lwong
sau day phai bao toan:

- S6 khai,

— Pién tich,

- Nang luvong,

- Pong lwong,

- Momen dong lwong.
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8a.3 Phan «rng hat nhan (4)

Qua trinh nao sau day c6 thé la phan wng hat
nhan?

(@) _on + ‘U = . Xe + 391 + 2 (3n)

(b)_gn + “U — 555n + 'z Mo + 3 (gn)
(€)on + %gPu — 'GI + {INb + 3 (gn)
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B a
wi» 8a.3 Phan irng hat nhan (5)

e (@) va (b) c6 thé 1a phdn wng hat nhan vi so
khoi va dién tich bao toan.

e (c) khong thé€ la phan wng hat nhan vi so khoi
bang 240 trwdc phan ng, va 223 sau phan
rng.
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b a
Wi 8a.3 Phan (rng hat nhan (6)

Cac loai phan &rng
e Phan rng tdéa nhiét: khoi lwong sau phan tng
giam.
e Phan &ng thu nhiét: Khoi lwong sau phan wng
tang.
e Nang lwong trao déi Q bang ning lwong rng
vai sw thay doi khoi lwong:

2 Q > 0: toéa nhiét
— m.. - m. C . A
Q (Z i,truoc Z jsau } Q < 0: thu nhiét

i

e Y'm.: tong khoi lwong nghi cac hat.

ongThanCong.com https://fb.com/tailieudientucntt
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o a
W 8a.3 Phan &rng hat nhan (7)

e Trong phan &ng thu nhiét, can phai cung cap
nang lwong dudi dang dong nang ctia hat dén
ban pha hat nhan.

o Nang lwong toi thiéu can phai cung cap (ndng
lirong ngwéng cuia hat ban pha) la:

m
Kmin _|Q‘(1 +7VI—)

« m la kKhoi lwong ctia hat dén ban pha,
e M la khoi lwong hat nhan bi ban pha (hat nhan
bia).
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8a.3 Phan &ng hat nhan (8)

Cho phan wng thu nhiét:
LAl+SHe — X+ ,n

(a) Hay xac dinh hat nhan két qua.

(b) Tim nang lwong ngudng cia phan wng, biét
my =26,974u, m,=4,0015u.
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e a
==  8a.3 Phan trng hat nhan (9)

e SO khoi dwoc bao toan:
27+4=A+1 = A=30
e Dién tich dwoc bdo toan:
13+2=72+0 = Z=15
 Hatnhan két qua la 1o P
e Nhiéttrao doi: 29,970u
Q=c*(m,+m,, —m,—m,)=-2,98MeV
o Nang lwong toi thiéu can cung cap:

\Q|(1+ ”‘]:3,4MeV
mAl
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b ot a
“2> 8a.3 Phan &'ng hat nhan (10)

Tim nang lwong téa ra tir phan rng nhiét hach:

2 3 4 1
D+°T— He+ n

biét rang d6 hut khoi khi tao thanh hat nhan D, T
va He lan lwot la

Am, = 0,0024u, Am; = 0,0087u va Amy, =
0,0305u.
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b ot a
2> 8a.3 Phan rng hat nhan (11)

e Nang lwong téa ra dwoc xac dinh tu:

:[mD+m m,, +m,) ]c
[ 1=(m, +m,—2m —3m,)+(2m, +3m,—m,, —m,)
mD+m,,.—2mp—3mn:(mD—mp—mn)+(m,,.—mp—Zmn)
=—(Am,+Am, )

2mp +3m, —m,, —m_ = 2mp +2m,—m,, =Am,,
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3 3
iz 8a.3 Phan irng hat nhan (11)

e Vay Q con cé thé viét qua do hut khoi ctia cac
hat nhan tham gia phan wng nhu sau:

Q=| Amy, —(Am,+Am, ) |c’

Q=/0,0305—(0,0024+0,0087) |x931,5(MeV)

Q=18,07(MeV)
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b oot a
> 8a.3 Phan irng hat nhan (12)

e Nang lwong trao doi trong moét phan rng con
c6 thé tinh qua d6é hut khoi nhw sau:
(

o 2
Q o Z Ami sau Z Am j truoc ¢
J

\ i
« hay qua nang lwong lién két:

Q ZEI sau Z ] truoc

e Néu cac hat nhan két qua cé doé hut khoi (hay
nang lwong lién két) 1on hon cac hat nhan ban
dau thi phan ng téa nang lwong.
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Nguyén tuor kiem

8a.4 Nang luong hat nhan
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e v a
"“z*. 8a.4 Nang luo'ng hat nhan (1)

Mé& dau
Phan wng phan hach
Phan wng nhiét hach

Nang lwong hat nhan va nhu cau nang lwong
hién dai

o 0 o ®
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3 =
+>_ 8a.4 Ning luo'ng hat nhan (2)

Mo dau

Vung cho nang

>
o)
=
c
36 A
S | [¥Li | lwong phan hach
c “Lié
5 9
Q
§ 4 '
] i ~ 2 ’ 2 v
5 i lChO e DPé phan tng tdéa nang luvong:
o nang iwon A . ’ A ’
£ Slghe oo oG Phan chia cac hat nhan lon -
2 |yHe* ' nhiét hach . -
3, phan tng phan hach
g |l e Két hop cac hat nhan nho -
21y , . A
< l{ phan rng nhiét hach
=
0
0 30 60 90 120 150 180 210 240 270

Number of nucleons in nucleus

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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P 2 a
“7=. 8a.4 Nang luo'ng hat nhan (3)

Phan rng phan hach

e La phan wrng tach hat nhan nang thanh hai hat
nhan c6 cé nang lwong lién két riéng 1ém hon.
e Vidu:
n+°0°U— %0 — X+Y +neutrons
- neutron dén la neutron chdm (neutron
nhiét).
— 236" |a trang thai trung gian, Khong bén.
- X, Y 1a cac hat nhan két qua.
— ¢c6 thé c6 nhiéu to hop X, Y thoéa dinh luat bao
toan nang lwong, s6 khoi va dién tich.

ongThanCong.com
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j
= 8a.4 Nang lug'ng hat nhan (4)

<
O
-

(1) (2) (3) &
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"’f’f 8a.4 Nang lug'ng hat nhan (5)

e Qua minh hoa vira roi ta thay c6 may trwong
hop:

e Phan wng day chuyén: s6 neutron tao ra lon
hon sd neutron hap thu. (Bom nguyén tir)

e Phan wng kiém soat dwoc: s6 neutron tao ra
bang sd neutron hap thu. (Lo phan &ng)

e Phan &ng tat: s0 neutron tao ra nhé hon sé
neutron hap thu.

e Ngoaira, dé c6 phan trng thi phai cé du #3°U.
(Khoi lwong > khoi lwong téi han)
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P 2 a
“47=. 8a.4 Nang luo'ng hat nhan (6)

Phan rng nhiét hach
e La phan rng két hop cac hat nhan nhe thanh

mot hat nhan cé nang lwong lién két riéng 1on
hon.

e Vidu:
2 3 4 1
D+, D— ,He+ n

e D€ thuc hién phan rng can c6 nhiét do rat cao
dé thang dwoc lwc ddy tinh dién gitra cac hat
nhan nhe.

e Phan &rng chwa diéu khién dwoc. Bom nhiét hach

« La nguon nang lwong clua cac vi sao.

ongThanCong.com
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Tong két chucng 5 (3)

Hién tuong quang dién

photon c6 nang lwong va dong lwong:

—_

E=hf
_ - E= h%=pc
h
P=7 .
budc song nguwdng
h
A=
w

Pong nang cuc dai cua electron thoat:
Kmax = hf_ W

59
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Tong két chucng 5 (4)

Tan xa Compton

v
2

A —=A=2] sin”—

A'—A=7(1-cosb)

A =2,43x10""m

A.la buéc séng Compton.
6 la goc léch cua photon tan xa.
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