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Truong DH Bach khoa Ha no1



Chuong S
QUANG HOC LUONG TU



1. BUC XA NHIET
1.1.Cac khai niém mo dau:
Cac nguyén tu bi kich thich phat ra bic xa dién
tu, buc xa do kich thich nhiét ->Bic xa nhiét
Nang luong buc xa phat ra=nang lugng thu vao
bang hép thu biic xa =>Trang thai can bang
nhiét ddng ung vl nhiét do xac dinh
1.2.Cac da1 luong dac trung
= dS Nang luong buc xa phat ra tu dS trong
don vi1 thot gian (ndng thong biic xa tiw
dS) boi cac bic xa co tan so trong
khoang v + v + dv la dW (v,T)



dW_(v,T)=r(v,T)dS.d v
r(v,T)Nang suat phat xa don sac ing véi tan s6 v
R(T) = J' r(v, T)dv Nang suat phat xa toan phan

0 hay do trung ctia vat

Heé s6 hap thu don sac a(v,T) = dW, (v, T)
dW,(v,T) do dS hép thu AW (v, T)
dW(v,T) chiéu dén dS a(v,1)<1

a(v,T)=1 Vat den tuyét doi




1.3. DINH LY KIRKHOP (KIRCHOFF)
Trong binh kin cach nhiét c6 3
vat -> Hap thu manh ciing biic xa

MAh (v, Ty~a(v,T)
r(v,T) nMv,T) nrv,T)
a,(v,T) a,(v,T) a,(v,T)
Dinh 1y: Ty s6 gitta nang suat phat xa don sac va
hé s6 hap thu don siac cua cung mot vat & nhiét
do nhat dinh 1a mot ham chi phu thudc vao tan
sO buc xa v va nhiét do T ma khong phu thudc
vao ban chat cua vat do

f(v,T) =



r(v,T) Ham phan bo /121 nang suat

a(v.T) phat xa don sac cua vat den
’ tuyét doi

Néu a(v,T)=1 thi r(v,T)= f(v,T)

(v, T)
1 >T>15

f(v,T)=

f(v,T) xay dung bang
thuc nghiém
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vat den tuyét doi  Hé tdch pho buc xa




Xay dung f(v,T) bang thuc nghiém (ngay E )
2nve hv 2nch

Tv, T)=— hv — .3 hc
- keT A Ak T
ke —1 otkeT _q
L, _ Detector May
Cichtlr - =g | tinh
Z \ | |
AS trang o

L

Pen soi dot
thay doi duoc
dién ap




2. THUYET LUONG TU CUA PLANCK
2.1. Su that bai cua séng anh sang trong viéc giai
thich hién tuong burc xa nhiét

Ham phan bo theo thuyét dién tir co dién cua

Relay Vézl 68.1218 k, =1.38.103)/K
f(v,T)= n;/ KgT Hang s6 Boltzmann
C

o0

R(T) = [r(v, T)dv =00
0
“Su khung hoang vung tir ngoai”
vao cuoi thé ky 19



2.2. THUYET LUONG TU CUA PLANCK

1900 Planck dua ra thuyét LT:

a. Cac nguyén tu, phan tu phat xa hay hap thu

nang luong dién tir mot cach gian doan. Phan

nang luong phat xa hay hap thu la bo1 nguyén

lan cua mot lwong nang luong nho goi la luong

tu nang luong hay Quantum nang luong

b. D61 véi bic xa dién tir don sac tan so v, budc

song A luong tor nang lu’%ng tuong Ung bang
e=hv=h—

A
h=6,625.10-*Js Hang s6 Planck



c. Cong thic ham phan bo Planck:phat xa don
sac cua vat den tuyét doi

f(v,T)=
2.3. Cac dinh luat buc xa

cua vat den tuyét doi
a. Nang suat phat xa toan phan

R(T) = [fv,Tdv x=—%  R(T)=oT"

KgT
27tk4T4 Toxe 27‘Ck4T4
R. = dx = 65=0T"
Lo 1 je 1 c’h? °

0=5,67.10r 3W/m2K* hang so Steffan-Boltzmann
DL 1: Nang suit phat xa toan phan cua vat den
tuyét doi ~ T*cua né

27tv2 hv
hv

ekel _1




b. BL Vin(Wien): Doi véi vat den tuyét do1 budc

séng A cua chum biic xa mang nhi€u nang

luong nhat ty 1€ nghich véi nhiét do tuyét cua vat
L T=b  b=2,898.10"m.K Hang s6 Vin

_(Lay df/dv=0)
3. THUYET PHOTON CUA ANHXTANH

%E}]inste,in ? L
uyét Planck chua néu Ién dugcban chat gian

doan cua btic xa dién tu
3.1. Thuyét photon cua Anhxtanh

a. Buc xa dién tir cau tao boi vo so cac hat goi la
luong tir 4nh sang hay photon
b. V6i mot buc xa dién tir don sac xdc dinh



cac photon déu giong nhau va co nang luong
xac dinh bang c = hy = h d

c. Trong moi1 mo1 truong cac photon c6 cung van
toc bang: ¢=3.10°m/s

d. Khi mot vat phat xa hay hap thu birc xa dién
tr -> phat hay hap thu cac photon

e. Cuong do cua chum biic xa ty 1€ v6i so6 photon
phat ra trong 1 don vi tho1 gian

3.2. Hién tuong quang dién:

Hiéu tng ban ra cac dién tir tr mot tAm kim loai
khi doi 1én tam KL d6 moét bic xa dién tu thich
hop -> cac dién ban ra: Quange dién tir



*[~U ->1

::::::: 7\'<}\‘0 I bao hoa
Ibﬁo?()( *U=0, I,#0
ULE g mv,%/2
— it i— 0 > *eUC — mV02/2

3.3. Giai thich cac dinh luat quang dién:
a. G161 han quang dién

2 hc
mv
S oA, MWon €5 o,

A 2 Ay,
b. Dong quang dién bao hoa ty 1& véi |

anh sang
I
I

~ 50 dién ti ban ra ~ S6 photon ban vao K ~
=> .. ~L

anh sane

dién

anh sane dién



c. Pong nang ban dau cua quang dién tu
2 hv=hv,+eU
myv 0 C
2 = h(v—v,) eUs=h(v-v,)

2 .
3.4. PONG LUC HOC PHOTOISI
Nang luong photon g=hv =h—

) hv h A
E=MC m = S =

C° AC 2
m, Y

m = m, =m,/1-—
Vv? C

1 - v=Cc=> m,=0 khoi luong
\J C~ nghi ctia photon bang 0



Pong luong photon hv h
ng luong p P_mc=_—" -2
C A

Dong luong photon ty 1€ thuan véi tan s6 hoac ty

[¢ nghich vo1 bude song
3.4. HIEU UNG KONGTON (Compton)

7»\ 7‘ N 1892: Khi chi€u tia X 1én Graphit
A Ngoai phan xa Bragg con ghi
Graphit dugc A’> A

A’ khong phu thudc vao chat tinh the, chi phu
thudc vao goc tan xa 0: 0 A=2,426.10"m

AL = A=A = 2A sin’® E Budc song Compton



Phan xa Bragg xay ra khi tia X tdn xa trén cac
dién tu trong Ion tai nit mang.

Tan xa Compton xay ra khi photon tia X va dap
v6i cac dién tu tu do:

Dién tir c6 van toc trude va dap v=0

Truoc vadap | Sau va dap
9 . myv m_c*
bién tot p,=0, E=m_c? P, = ~E'= —F
VvV V2
C . C
hv | hv' | |
PhOtOnpph:nghV pph:T g'=hv

Hé c6 lap: Bao toan niang luong, dong luong



Bao toan nang luong: v m c2 =y MeC
% =

2
Bao toan dong luong ) ) \/1— V—2
pph — pioh + P ¢
(—> = 2 =2 2 = 2 2 , 9 R2
pph o pph) = Pe pph T pph - pphpph COSU =P,
I 2 I 24,2
My WYy WY ogp = MV
- - 2 - 2C m;c" 1_V— \49'
(hv+m.c”—hv')" =—— o
V A
1-—
c’ 0

m.c’(v—v') = hvv'(1-cos0) = 2hvv'sin® —

h 0 2 h
oy =9 N gin2 9 Budc song ComptonA S

mec 2 A=2,426.10"2m m,c



