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* Birc xa nhiét 13 song dién tir do vat chat bi kich thich bai tac dung
nhiét phat ra.

 Khi vat phat ra birc xa, nang luong cua n0 giam - nhiét dd cua vat
giam. Va nguoc lai.

* Birc xa nhiét can bing — ning luong vat phat ra bang niang luong
vat thu vao = nhiét d6 cta vat khong thay doi theo thoi gian.
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~— Nhirng dai lu’g’ngdszrnicﬁa surbirc xa nhﬁt

Niing suat phat xa toan phan la niang luong do mot don vi dién tich
bé mat cua vat phat ra trong mot don vi thoi gian ¢ nhiét do T.

. i 1 W
' dS |m%s m?

Hé s6 phat xa don sic 12 ning lugng do mot don vi dién tich bé mat
cua vat phat ra trong mot don vi thoi gian ¢ nhiét @6 T ing véi budc
song nam trong khoang (A, A+dA).

dR. [J w}
e . ey

T d2 Ims m?

Hé so phat xa don sac phu thudc ban chat va nhiét do vat, budce song A.
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Hé so hap thu toan phan 14 ti s6 gitta ning luong ma vat hap thu
duoc véi nang luwong birc xa toan phén duoc g dén vat.

s ch)lT

= <1
do,

A

Hé s6 hap thu don sic 12 ti so giira ning lugng ma vat hap thu
duoc véi nang luong birc xa toan phan duoc giri dén vat tai budc
song (A, A+dp).

_do’,

= =1
dq)ﬂ,T

axl T

Hé s6 hap thu don sac phu thudc ban chat va nhiét do vat, budc
song A cua chum don sac gui toi vat.
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1.2. VAT PEN TUYET POI

Vat den tuyét doi la vat hap
thu hoan toan nang luong cua
moi chum bitc xa don siac giri
toi NO.

a,; —

Trong tu nhién khéng co wvat
den tuyét doi, chi c6 vat ¢ tinh
chat gan véi tinh chat cua
VDTD.
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= 1.3. PINH LUAT KIRCHHOFF
o Ti 56 gitta hé s6 phat xa don sdc VA hé s6 hap thu don sdc ciia mot
vdt bat ky ¢ trang thai birc xa nhiét can bang khong phu thudc vao
ban chat cia vit do, chi phu thudc VAo nhiét do ciia N6 va burde song
cua bure xa.

Lot
=&,7

a,r

» £,, laham s6 chung cho moi vat nén duge goi Ia ham s6 pho bién.

« Sy phét xa ctia mot vat bat ky (khéng den) bao gio ciing yéu hon su
phat xa cua vat den tuyét doi (noi cach khac, vat hap thu cang manh
thi birc xa cang manh).

- Picu kién can va di dé mot vat bat ky phat ra mot birc xa A nao dé
la N0 phai hap thu duoc birc xa ay va vat den tuyét doi ¢ cung nhiét do
véi no cling phai phat ra dugc bire xa ay.

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


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

/
__—2.CAC PINH LUAT PHAT XA CUA VPTD

—

2.1. Pinh luat Stéfan — Boltzmann: Ning suat phat xa toan phan
cua VDTD ty 1€ thuan vdi1 liy thira bon cua nhi¢t do tuyét doi cua
vat do:

4

R =0

c = 5,67.10-8 W/(m2.K4) - hang s6 Stéfan-Boltzmann.
- Néu vat khong phai den tuyét dbi:|R; = aoT?

o — hé sb hép thu cua vat.

2.2. Pinh luat Wien: Doi véi VDTD, budc séng ctia chim buc xa
don sac mang nhi€u nang lugng nhat ty 1€ nghich véi nhiet do
tuyet do1 cua vat do. b

b =2,8978.103m.K - hang s6 Wien
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~—PHO PHAT XA CUA VA ET DOI

Classical fwesory {5000 K)

Speciral radiance (kKW - sr- - m* -
o
|
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P — BAFTAPVIDU 1
Trong quang pho phét xa cua mat troi, birc xa mang ning luong cuc
dai c6 budc song 480 nm. Coi mat troi la vat den tuyét doi va co ban
kinh 6,95. 108 m. X&c dinh cdng suat phat xa toan phan ctia mat troi.

Huwéng dan giai
Cong suat phat xa toan phan: P =R, S (1)

Dinh luat Stéfan — Boltzmann: R, =o' T :

4
b
Dinh luat Wien: 4, :? > R; =G(£j (2)

Dién tich bé mat mat troi: S = 47R? (3)

4
Thé (2) va (3) vao (1):|p = 0[%} A7R? =4.6.10°W

m
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— 3. THUYET LUQNG TU NANG LUQNG PLANCK

« C&c nguyén i va phan fi¢ ciia chat phat xa va hap thu nang lwong
mét cach gian doan, nghia 1a ning lwong do ching phat xa hay hdp
thu chi c6 thé bcing mot boi nguyeén lan ciia mot lwong nho nang
lwong Xac dinh &, goi la lwong tir nang lvong.

5=hv=h£
A

« COng thirc x4c dinh hé s6 phat xa don sac cta vat den tuyét d6i

2
27y hvy
e :
e
v C2 ehv/kT _1

h =6,625.10-34].s - hing s6 Planck.
k =1,38.10-2J/K - |a hang s6 Boltzmann.
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4 THUYETL

d.

RR—

UONG TU ANH SANG EINSTEIN
Anh sang gom nhiing hat rat nho goi la photon (hay luong tir anh
sang). Moi photon mang mdt ning luong Xac dinh bang &= hv.

Trong chan khong cting nhu trong moi moi truong khac, photon
truyén di v6i cung mot van toc Xac dinh ¢ = 3.108 m/s.

Cuong do ctia chim anh sang ty 1& véi so photon phét ra tir
nguon sang trong mét don vi thoi gian.
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. GIAI TH ICHWN&QUANG DIEN —

- BANG THUYET PHOTON CUA EINSTEIN

Hiéu &rng quang dién ngoai: khi chiéu anh sang c6 budc séng thich
hop dén mot ban kim loai thi cac electron thoat ra khoi ban, tao nén
dong quang dién.

Anh sang

tit ngoai
Kim loai /

——>

-_—l P 4 e
€ Dong electron

/ Ampe ké

+—c || +“—ec

Hiéu &ng quang dién trong: khi chiéu anh sang cé buéc song thich
hop véo chat ban dan céc electron hoa tri trd thanh electron tu do

uuuuuuuuuuuuuu https://fb.com/tailieudientucntt
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= CAC PINH LUAT QUANG PIEN
a. Giéi han quang dién: diéu kién dé hiéu (mg quang dién xay ra la
nang Iugng photon anh sang ¢ chicu toi phai 16n hon cong thoat A
cua electron.

—

g=hv :E>A > A<E=/IO
A A

o chi phu thudc ban chat kim loai.

b. Dong quang dién bao hoa: cuong do dong quang dién bao hoa ty 1¢
thuan voi cuong do sang cuia chum anh sang roi téi ban kim loai.

c. Pinh luit Einstein vé dong nang cuc dai cua quang electron: dong
ning cuc dai ban dau cia quang electron chi phu thudc vao tan so v
cua chum anh sang roi t&i mat kim loai.

lmV —hv—A
2

max
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——— BAI TAPVIDU 2

Catot ctia té bao quang dién dugc chiéu bang anh sang c6 budc séng
500 nm. Cong thoat cua electron dbi voi kim loai ding lam catot 13
1,88 eV. bé dong quang dién triét tiéu hoan toan, can phai dat gitra
anot va catot ctia té bao quang dién mot hiéu dién thé hdm biang bao
nhiéu? -
Hwéong dan giai

Dé dong quang dién triét tiéu can dat giira anot va catot mot hiéu dién
thé ham triét tiéu dong nang ban dau cuc dai cua electron.

eU, |=W
hc
Pong niang ban dau cuc dai: W, =¢—- A= — A
L
Hiéu dién thé gitra anot va catot: |Uak =— l\e\ =-0,6V
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5. HIEU-UNG COMPTON ===

*Thi nghiém: Mot chum tia X budc
song A chiéu vao graphit.

- Trong pho tia X bi tan xa, ngoai A
vach ¢0 budc song A, chi€u t&i con @ ik
phat hién dugc cac vach cO budc | /oacre

|I }" crystal

song A’ > A. 4.
- A’ chi phu thudc vao goc tén, xayd, -
ma khong phu thude Vao cau tao
cua chat duoc chiéu tia X. e
» Hiéu tmg Compton 1a két qua ciava <o

X-ray tube

u ='r::u_.r:n?31_ nm

Molybdanum

cham dan hoi gilta photon tia X va "
electron trong chat. Budc song A do va
cham vé&i e nam Sau trong nguyén ta

(lién két manh), budc song A’ do va
cham vai e lién két yéu véi hat nhan.

* Hiéu g Compton chtrng minh photon co dong lugong.
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~__— GIAITHICHHIEU UNG COMPTON

* Dinh luat bao toan nang luong cua hé Kin
“photon — electron™:

hc hc mec
—+m_C°
A ﬂ, \/]_ V
* Pinh luat bao toan dong lu’qng cua hé kin
“photon - electron”: p
p+O =P + P f’i
2h . , 0 0 p= - p'= L
AAd=A'-A=-—"—sin> = =2A_sin’ =~ A A’
m,.C 2 2 o = MV
7 =
A = =2,426.10""°m| - budc song Compton.
m,cC
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. BATTAPVIDU-3 -

Trong hiéu tmg Compton, budc séng cua photon tdi bang budc song
Compton, con goc tan xa bang mot nira goc tan xa bang mot nira goc
tan xa khi dong nang electron ban ra dat cuc dai. Xac dinh gdc bay ra
cuia e S0 voi hudng bay to1 cia photon.

Huwéng dan giai
* Bong nang electron cé duogc sau va cham la
do nhan mot phan ning lugng cua photon tia
X trong qua trinh va cham.

W hc hc p
A )
>Pong nang cuc dai khi A’ 16n nhat > 0= 180° .

—> Trong bai nay goc tan xa 6= 909, A=A

\ N ~ pl ﬂ’ ﬂ, ﬂ«

« Ti hinh v&: tan g = 2 = £ — _ - -
. = o

> = 26,6°
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