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I. Thuyét Luong Tt Anh Séng
Thuyét lugng t&r 4nh sang ra doi da gidi quyét dugc nhitng bé tac ma vat Ii c6
dién khong thé giai thich dugc lién quan dén su phat xa va hap thu anh sang
cla cac vat.
1. Gia thuyét Planck (Plang)
Nam 1900, Max Planck dé xuat giad thuyét rang nang lugng ma moéi nguyén tu
hay phan t& hap thu hay phat xa c6 gia tri gidn doan, khong lién tuc, va bang
mot s6 nguyén lan moét lugng nang lugng co ban goi la lugng t& nang luong.
e Cong thuc:e = hf
e Gidi thich:

o € (epsilon): Lugng t& nang lugng (don vi: Jun - ).

o h: Hang s6 Planck, h'= 6,625.10734 J.s.

o f: Tan s6 cla anh sang (don vi: Héc - Hz).

e Vi du 1: Tinh lugng t& nang lugng cla &nh séng mau cam c6 tan s6 5.1014
Hz.
Gidi: Ap dung cbng thic, ta c6 € = (6,625.1034) * (5.1014) = 3,3125.10°19 .
e Vi du 2: M6t lugng tr nang lugng cé gid tri 4,96875.1071° J. Hay xac dinh tan
sO cla buc xa tuong Ung.
Gigi: T cong thirc € = hf, suy raf =€/ h = (4,96875.10'19) / (6,625.1073%) =
7,5.1014 Hz. bay la blc xa thudc vung t& ngoai.
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2. Thuyét lugng tir anh sang (Thuyét photon)

Phat trién gid thuyét cla Planck, Albert Einstein da dé xuat thuyét lugng tir 4nh

sang, con goi la thuyét photon, véi cac ndi dung chinh sau:

1. Anh sdng dugc tao thanh bdi cac hat riéng biét goi la photon.

2. VGi moi 4nh sang don sac c6 tan so f, cdc photon déu giéng nhau, moi
photon mang nang lugng xac dinh la € = hf.

3. Trong chan khong, photon bay véi téc do ¢ = 3.108 m/s doc theo céc tia
sang.

4. Mb6i lan mot nguyén ti hay phan ti phat xa hodc hap thu-édnh sdng thi ching

phat ra hay hap thu mot photon. Photon chi ton tai é trang thai chuyén dbng,

khéng c6 photon ding yén.

e Cong thuc nang luong photon:g = hf = hc/A
e Giai thich:
o A (lambda): Budc séng cla anh sang trong chan khéng (don vi: mét - m).

o ¢: Toéc dd 4nh sang trong chan khong, ¢ = 3.108 mys.

e Vi du 1: Tinh nang lugng cia moét photon anh sang dé cé budc séng 0,76
um.
Gigi: D6i don vi: A = 0,76 um = 0,76.10°° m.

N&ng lugng photon: € = hc/A = (6,625.1073% * 3.108) / (0,76.10°%) = 2,615.10
1) ]
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e Vi du 2: Tinh nang lugng cta photon tia X c6 budc séng 10719 m.

Gidi: € = hc/A = (6,625.1034 * 3.108) / (10719) = 1,9875.1071° ).

Il. Hién Tuong Quang Dién Ngoai
1. Pinh nghia

Hién tugng quang dién (ngoai) la hién tugng cac electron bi bt ra khdi bé mat
kim loai khi cé anh sang thich hop chiéu vao né. Cac electron bi bt ra nay dugc

goi la cac quang electron (photoelectron).
2. Cac dinh luat quang dién

Thong qua thi nghiém, nguai ta da rat ra 3 dinh luat quang dién, diéu ma vat |i

cG dién khong thé gidi thich duogc.

1. Pinh luat 1: Vé giéi han quang dién
D6i v6i moi kim loai, ton tai mét budc séng gidi han clia dnh sdng goi la gidi
han quang dién (Ao). Hién tugng quang dién chi xay ra khi buéc séng cua
anh sang kich thich (A) nhd hon hoac bang gigi han quang dién do (A = Ao).
Tuong duong, tan sé anh sang kich thich phai I6n hon hodc bang tan sé gidi

han (f = fo).

2. Dinh luat 2: Vé cuong ddé dong quang dién
Khi hién tugng quang dién xdy ra (A < Ao), cuong do dong quang dién bao
hoa ti 1é thuan véi cuong d6 clia chum sang kich thich. Diéu nay cé nghia la,
néu chiéu chum sdng manh hon (nhiéu photon haon) vao kim loai, sé cé nhiéu

electron bi bt ra hon trong mot don vi thoi gian, tao ra dong dién I6n hon.
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3. Dinh luat 3: Vé déng nang ban dau cuc dai
Dong nang ban dau cuc dai clia cac quang electron khong phu thubc vao
cuong do chum séng kich thich, ma chi phu thudc vao budc séng (hoac tan
s0) cla anh sang kich thich va ban chat cda kim loai lam catot. Khi tan sé

anh sang tang (budc séng gidm), dong nang ban dau cuc dai cla quang

electron tang.
Ill. Cong Thuic Anh-xtanh Vé Hién Tuong Quang Dién
Einstein da van dung thuyét lugng t& anh sang dé giai thich mot cach hoan hao
cac dinh luat quang dién.
1. NGi dung

Theo Einstein, hién tugng quang dién. xay ra do su hap thu hoan toan nang
lugng cda moét photon bdi moét electron. Nang luogng nay dugc dung cho hai
viéc:
e Cung cap cho electron mét cong dé thang luc lién két va thoat ra khdi bé mat
kim loai. Cong nay goi la cong thoat (A).
e Phan nang lugng con lai (néu cd) sé trd thanh ddng nang ban dau cua

electron khi né vua but ra khéi kim loai.

2. Cong thuc Anh-xtanh
e Cong thuc:hf = A + W 4omax hoac hc/A = A + 1/zmv()max2

e Giai thich cac dai luong:

o hf = hc/A: Nang lugng cla photon anh sang kich thich.
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o A: Cong thoat cula electron khai kim loai. Day la nang lugng toi thi€u can
thiét d€ bt moét electron ra khdi bé mat kim loai. Cong thoat phu thubc

vao ban chat cua kim loai.

J— i 2 A = A H K
o WdOmax = /szOmax : DOng nang ban dau cuc dai cua quang electron.

o m: Khaéi lugng cua electron, m = 9,1.10731 kg.

oV " Van toc ban dau cuc dai cla quang electron.

Oma

3. Giai thich cac dinh luat quang dién bang thuyét luong tu
Cong thic Anh-xtanh gidi thich tron ven 3 dinh luat quang dién:

e Gidi thich Pinh luat 1 (Giéi han quang dién):
DE& hién tuong quang dién xay ra, nang lugng cla photon phai du Ién dé cung
cap cong thoat cho electron. Tuc la, electron phai cé dong nang ban dau

khéng am (W > 0).

dOmax
Tu cdng thuc, ta co: hf = A.

Nang lugng photon téi thi€u dé gay ra hién tugng quang dién la khi hf = A.
Tan s6 tuong ng 1a tan sé gidi han fo, va budc séng tuong Ung la gidi han
gquang dién Ao.

Cong thuc tinh cong thoat va gidi han quang dién:A = hfo = hc/Ae

Vay, diéu kién dé€ xay ra hién tugng quang dién la: hf = hfo & f = fo hoac
hc/A = he/ho & N = Xo. Diéu nay hoan toan phu hop véi dinh luat 1.

e Gidi thich Pinh luat 2 (Cuong d6 dong quang dién):
Cudng dé chum sang ti 1é vdi s6 photon trong chum sédng. Khi cuong doé sang

tang, so6 photon dén bé mat kim loai trong mot gidy tang Ién. Néu mbi photon
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bi hap thu bdi moét electron, thi sé electron bt ra trong mot giay cling tang

|én, lam cho cuong do6 dong quang dién bao hoa tang.

Giai thich Pinh luat 3 (Pong nang cuc dai):

Tu cbng thic Anh-xtanh: W = hf - A. Ta thdy rang déng nang ban dau

dOmax
cuc dai cla quang electron chi phu thudc vao tan sé f cla dnh sang kich
thich va cong thoat A (ban chat kim loai), hoan toan khong phu thudc vao

cuong do chum séang (sé photon).
. Vi du ap dung

Vi du 1: Gigi han quang dién cua kim loai Natri (Na) la Ao = 0,5 um. Tinh
cong thoat cta Natri ra don vi Jun (J) va electron-volt (eV). Biét 1 eV = 1,6.10"
19 .

Giai:

DGi don vi: Ao = 0,5 um = 0,5.10°° m.

Cong thoat tinh theo J: A = hc/he = (6,625.1073% * 3.108) / (0,5.107°) =
3,975.10719 .

Cong thoat tinh theo eV: A (eV) = (3,975.10'19) / (1,6.10719) = 2,48 eV.

Vi du 2: Chiéu mét bic xa cé budc séng A = 0,33 pm vao mot kim loai cé
cong thoat A = 3.10°1° J. HSi hién tugng quang dién cé xay ra khong? Néu
c6, hay tinh dong nang ban dau cuc dai va van tdc ban dau cuc dai cua
gquang electron.

Giai:

Nang lugng cla photon kich thich: € = hc/A = (6,625.10734 * 3.108) / (0,33.10

6) = 6,023.10119 .
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So sanh nang lugng photon va cong thoat: € = 6,023.10'19J > A = 3.10'19J.
Vi nang lugng photon 16n hon cong thoat nén hién tugng quang dién xay ra.

Pong nang ban dau cuc dai: W =e-A=6,023.1019-31019 =

dOmax
3,023.10719.

2 A A i — 2
Van téc ban dau cuc dai: WdOmax = /zmvOmax

=V *W /m) = V(2 *3,023.1019/9,1.103!) = 8,15.10°

= VOmax dOmax

m/s.

IV. Luéng Tinh Séng - Hat Cia Anh Sang
1. Khai niém
Anh sang vira ¢ tinh chat séng, vira cé tinh chat hat. Hai tinh chat nay khéng

mau thuan ma bé sung cho nhau, tao nén mot ban chat day du cla anh sang.

e Tinh chat séng: Thé hién ro trong cac hién tugng giao thoa, nhiéu xa, tan
sac. Song dién tir cé budc séng cang dai thi tinh chat séng thé hién cang ro.

e Tinh chat hat (photon): Thé hién r6 trong cac hién tuong tuong tac véi vat
chat nhu quang dién, phat quang. Anh sdng cé budc séng cang ngan (nang

lugng photon.cang Ién) thi tinh chat hat thé hién cang ro.

2. So sanh tinh chat séng va hat

Bang dudi day tédm tat su khac biét trong cdch mo ta nang lugng va cac hién

tuong dac trung cta hai tinh chat.
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Mo ta theo tinh chat

MO ta theo tinh chat HAT

SONG

Nang lugng cua séng ti 1€
Nang lugng ctia chum sang la téng

Nang v@i binh phuong bién dé
nang lugng cac photon. Nang lugng
luong séng (cuong d6é chum
moi photon ti |é vGi tan so (g = hf).
sang).
Hién Hién tugng quang dién, hiéu ung
Giao thoa, nhiéu xa, phéan
tuong dac Compton, su phat xa va hap thu
cuc.
trung buc xa.
Khi nao
Khi buéc séng dai (vi du: Khi budc séng ngan (vi du: tia X, tia
thé hién
séng vO tuyén). gamma).
ro
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