I. TOM TAT LY THUYET HIEN TUONG QUANG
DIEN

Pé hiéu vé hién twong quang dién, ta can xét thi
nghiém Hecxo vé hién twong quang dién.

— Tich diénam

Hb quang dién

Ban dau, 2 1a nhdm mdng xde ra vi cung tiép xdc voi
quéa cau Zn tich dién am.

Dwéi tac dung cua ngudn HO6 quang dién, mot sb
electron d& bt ra khoi bé méat kim loai Zn, lam cho
dién tich qua ciu gidm di, két qua lam 2 |4 nhém méng
bi cup lai.

Diéu d6 chirng té: dwdi tac dung clia ngudn sang kich
thich lam cho cac e nhan thém nang lwong va chuyén
ddéng manh dén mdrc thang lurc lién két véi hat nhan dé
tr& thanh e tw do ! (ma c6 dong céac e- chuyén dong 1a
c6 dong dién nha). BDay chinh Ia hién twgng quang -
dién em nhé.

Pdng théi cho thdy, ngudn sang c6 ndng lwong dé coé
thé truyén cho electron.

Thi nghiém ctia Héc cling cho thdy v&i ngudn sang
yéu hon, cac e khdng du sic dé bt ra khodi bé mat
kim loai. Diéu nay cho thdy cé6 mét gi¢i han dé xay ra
hién twong quang dién

- Hién twong quang dién cé hién twong quang dién
ngoai va hién twong quang dién trong

+ Quang dién ngoai: Hién twgong anh sang lam bat cac
electron ra khéi mat kim loai.




+ Quang dién trong: Hién twong anh sang giai phéng
céac electron lién két dé tré thanh céac electron dan.
- Gi#i han quang dién:
A= My (M |3 bwdre s0ng anh sang kich thich; Ao la gidi han
quang dién cua kim loai)

Bang gi¢i han quang dién 1 sé kim loai

Tén kim loai Gidi han quang dién (Ao)
Bac (Aqg) 0,26 pm
Biéng (Cu) 0,30 pm
Kém (Zn) 0,35 pm
Nhém (Al) 0,36 pm
Canmx (Ca) 0,43 pm
MNatri (Na) 0,50 pm
Kali (K) 0,55 pm
Xesi (Cs) 0,58 pm

- Anh sang dwoc tao bdi cac hat goi 1a phétén, moi
ph6tdn mang nang lvong la:

e=.€=h.f=E

Trong doé:
h =6,625.103 (Js) la hdng sd Plang.
¢ = 3.10% (m/s) 1a van toc anh sang trong chan khong.
f 2 latan sb, budc song cia anh sang.

m=9110"" (kg) la khéi lrong electron
- Cworng dd cla chum sang ti 1& véi sé photén phat ra
trong 1 giay.

- Phan t&r, nguyén tl, electron ... phat xa hay hap thu
anh sang, nghia 1a chung phat xa hay hap thu phétén.

- Céac phétén bay doc theo tia sang véi tbc dd ¢ =
3.10®m/s trong chéan khong.

- Phétén chi tén tai trong trang thai chuyén dong.
Khéng cé photdn dirng yén.



- Céng thire Anhxtanh vé hién twong quang dién

hc 1 1 hc -
hf = T = A+Eﬂl1’ Dmzx — I_Iil-—:l‘|‘1Ii|-'1|i'|"I‘._T_:I:II__I

- Gi¢i han quang dién cua kim loai
he
'-Ii":l _- —
A

- Cong thoat cutia e ra khéi kim loai

hc
A=
?"[]

- P& dong quang dién triét tiéu
Uak < Us (Uy, < 0), U, goi la hiéu dién thé ham.
1,
‘e‘.{) L =—my,

2

max

- Xét vat ¢6 lap vé dién, c6 dién thé cyc dai Vmax va khoang
cach cuc dai dmax ma electron chuyén déng trong dién
trwdng can cé cuwong dd E dugc tinh theo cdng thirc:

dmax

1,
|f-3'|..7/mBx :E’”-Vnmu = |e|.E

- V&i U 13 hiéu dién thé gitra andt va catdt, Va la van toc cuc
dai cua electron khi dap vao anét, Vk = Vomax la van tdéc ban
dau cuc dai cta electron khi roi catoét thi:

- Hiéu suét luvong tir (hiéu suat quang dién)
n
H-_
1,
(v&i n va n, 1a sb electron quang dién bt khoi
catdt va s6 phdtdn dap vao catdt trong cung
mdbt khoang thoi gian t)
- Céng suat ctia ngudn sang (ngudn blrc xa)



P = ?’TD-T

- Cwong do dong quang dién bao hoa: Iy, = n.|e|
- Lwdng tinh séng — hat cua anh sang
+ Anh sang c6 tinh chéat song va c¢6 tinh chét hat.
+ Séng c6 budc séng cang ngan, phatdn &ng véi nd
c6 nang lwong cang lén thi tinh chat hat thé hién cang
rd va nguoc lai.
- M3u nguyén t& Bo
nhan photon B phit photon
]
hie hin,
Es
| S o
+ Quang phd vach cta nguyén t&r hydrd
he
Ei‘f EFI‘I fjf la’

+ Ban kinh quy dao dirng th&r n cla electron trong
nguyén t& hydro: r, = n’ry; v&i r, = 0,53.10""'m la ban
kinh Bo (& quy dao K)

Trang thai 11 2| 3| 4] 5] 6
dirng
Ténquydao | | | | M| N | O | P
dirng
Ban kinh

I'o 4rp 9rp 16rp | 25rp | 36rg
= n2.ry

+ Nang lwong cua electron trong nguyén t&r hydrd

E =-— 13,6 eV (neN)

i 2

Céc théng sé6 can nhé:

h=6,625.103J.s ; ¢ =3.10. m/s ; me = 9,1.10%'kg;
e=-1,6.10"°C; 1eV=1,6.10"J

Il. CAC DANG BAI TAP



1. Tinh gi&i han quang dién, cong thoat
Phwong phap giai
- Gidi han quang dién

ho= fic
A
- Coéng thoat
h.
A="25
Ag

- Phwong trinh Anhtanh

hic 7
hf= —=A+ —mv___

A 2

Bai tap 1: Gi¢i han quang dién ctua kém la 2.0 = 0,35mm. Tinh
cong thoat cda électron khoi kém?

A.535eV B.355eV C.355eV D.553eV
Pap an: B
Giai chi tiét
T cong thire
_he _6,625.10°3.10°

.-":L-D =h—c=:"A— = _5
A A 0,35.10

=5,67857.10-19J =355 eV

Bai tap 2: Gioi han quang dién cta déng la Ao =
0,30pm. Biét hang sé h = 6,625.103 J.s va van téc
truyén anh sang trong chén khéng ¢ = 3.10° m/s. Cong
thoat cta électron khoi bé mat cia dong la

A.6,625101 J B. 6,265.101% J
C.8,526.10J D. 8,625.101 J
Pap an: A
Giai chi tiét
Cobng thoat

] -34 1 A
4=te 8625107 3107 ¢ 6rs5 1007

R 03.10™

/1



Bai tap 3: G&i han quang dién cla Ge la .o = 1,868mm. Tinh
nang lwong kich hoat (nang Ieng cén thiet dé giai phong 1
électron lién két thanh électron dan) cia Ge?

A.0,86 eV B.048eV C. 066 eV D. 0,74 eV

Pap an: C
Giai chi tiét
- Tty cbng thure
ke he 6.625.10°%3.10%
/.O = I =" A :7 = —6
o 1.88.10

= 1.057.10% J = 0,66 eV

Bai tap 4: Mot kim loai cd cong thoat la 2 5eV. Gidi han quang
dién cta kim loai do la:
A.0947um B.0479um C.0497 um D.0,974 um
Pap an: C
Giai chi tiét
Gidi han quang dién
. hc 6625.1073.10°
05T [
A 25.1.6.10

=497 107" m = 0,497 um

Bai tap 5: Chiéu chum birc xa dién tlr c6 tan s6 f =
5,76.10™ Hz vao mét miéng kim loai thi cac quang
electron co van toc ban dau cuc dai la v = 0,4.10°
m/s. Tinh céng thoat electron.
Dap an: A=3,088. 107"°J
Giai chi tiét
Theo cbng thirc Anhtanh
he 1 ;
—=A+ —mv;
A 2

A=htf- lm.vé
2

hf =

11

—3.088.10 7

max



2. Tim déng nang va van téc cwc dai cha electron

quang dién
Phwong phap giai
- Tinh ddéng nang cwc dai tr cng thtrc Anhtanh
h 1 h
hf=— =A+-mvi, =+ Wy,

— Wamax V&ileuy 1eV =1,6.107"°J

- Van tbc ban dau cuc dai cla electron

h 1 - h 1 -
© =4+ A L— © +—-m_v:
A 2 Y

2he 1 1
==V _\/—(—— —)
) "H‘E

- Van téc cuc dai cua electron khi dap vao catot

_ m. v
2

o U s

_E¢

tr d6 suy ra dwoc v

Bai tap 1: Cong thoat electron khaéi kim loai Natri la
2,48 eV. Mot té bao quang dién co catét lam bang
natri dwoc chiéu sang bang chiim bire xa co A = 0,36
mm. Tinh van téc ban dau cuc dai clia electron
quang dién?

A.0,32.10° m/s B. 0,58.10% m/s
C.0,46.10° m/s D. 0,74.10° m/s
Dap an: B

Giai chi tiét
Theo cong thirc Anhtanh
fic 1

=A+ _mv
A 2 o=

hf =



 (he)-A

2 —_ - p— g { o
Vima = 2- = Vg = 0.38.10° m/s

m

Bai tap 2: Cong thoat electron ctia mét kim loai la A, gidi
han quang dién 1a 2. Khi chiéu vao bé mat kim loai do
chum birc xa cd buédc séng i = 0,54y thi ddng nang ban
dau cuwe dai cla electron quang dién bang:

3 1

A. A B. 2Ap C. ZAU D. EAU

Dap an: A

Giai chi tiét

Tinh ddng nang cwc dai tr cong thirc Anhxtanh
hc 1 ] hc

hf =—=A+ =—+W,..
) hmwm »

W.: = hnlc - l:llc = h? - l}lc = I:LE =ﬂ-:-
I Ay 0., 5!',_:, Ag Ay

Bai tap 3: Chiéu btrc xa cé buédc séng A = 0,4 mm
vao catét clia mot té bao quang dién. Biét cong thoat
electron ctia kim loai lam catét la A = 2 eV, dién ap
gitra andt va catét [a Uak = 3 V. Tinh déng nang cuc
dai ctia cac quang electron khi t&i anét.

A.10,1 eV B.12,1eV
C.11,6eV D.9,7eV
Pap an: A

Giai chi tiét
Tinh ddng nang
W, =2 _A=8171077
)
DPong nang cwc dai

W, = W, + 6| U e =16.17.10 77T =10,1eV




Bai tap 4: Cong thoat electron cia mot kim loai la Ao, gidi
han quang dién la io. Khi chiéu vao bé mat kim loai do
chum bitrc xa co6 bwéc song A = Ae/3 thi ddng nang ban
dau cwc dai clia e quang dién bang:

A 2A, B A, C.3A, D A,3

Pap an: A
Giai chi tiét
Tinh déng nang cwc dai tir cdng thire Anhxtanh
hc 1 1 hc -
= 0

hf

11'£=}t_c_h_c he _h_':zl,:nL

IF'- }'—: }'.: 3 }'—:

e
o

Bai tap 5: Chiéu anh sang co budc song A =05 pm
vao mdt tAm kim loai diung lam Catot cha té bao
quang dién c6 cbng thoat A = 2,27 eV. Tinh vén téc
ban dau cuwc dai cla electron quang dién?

A.1,32.10° m/s B. 2,01.109m/s

C. 1,46.10% m/s D. 1,94.10° m/s
bapan: D
Giai chi tiét
Theo céng thirc Anhxtanh

IT ]. 7
hf = 7 =A+ Erﬂv:,m
h.c/h)—A ;
vioo= p (ch)-A v, =1,94.10 m/s

m

3. Tim hiéu dién thé ham

Phwong phap giai

- Hién twong cac electron khéng vé dwoc anot la do
dién trwdng sinh céng can.

- Cbng can dién trwdng cé gia tri nhd nhat bang déng
nang ban dau cwc dai cua cac electron quang dién



m_.v,
2

U, |=W, =

F

_m,.v; l[h.c ] l[h.c h.c']

LAy

S U,=—"2=-|——=-A
=

2|e| el A

- Lwu yv: Khi chon két qua thi Uh < 0. Trong bai toan trac
nghiém néu khéng co gia tri am thi chon gia tri d6 Ion.

Bai tap 1: Chiéu mét anh séng cé budc séng 0,45um vao
catot cia mét té bao quang dién. Céng thoat kim loai 1am
catot 1a 2eV. Hiéu dién thé gitra anot va catot dé dong quang
dién triét tiéu la:

A.-0,63V B.-0,76V
C.-0,45V D. -0,58V
bap an: B

Giai chi tiét
Tw cbng thire tinh hiéu dién thé ham:

_m,.v, o m,.v;
_ L=
2 T2

m_.v: 1(h '
oU, =—0-_[2_Al-_p76v
2 el 2 _

Bai tap 2: Chiéy blrc xa c6 budc séng 2 = 0,438 um vao
catét cia mdét té bao quang dién. Biét kim loai lam cat6t
cla té bao quang dién cd gidi han quang dién la Ao = 0,62
um. Tim dién ap ham lam triét tiéu dong quang dién.

A.-0,68V B.-0,76V
C.-0,92v D.-0,83V
Pap an: D

Giai chi tiét
Tw cbng thire



h.c m_.v, hc

A 2 Mg
h.c hec
= W, =—-—"—=133.10 7
P
W
= U, =——2=-0.83V
=

Bai tap 3: Catot cla té bao quang dién lam bang déng,
cong thoat khoi déng 1a 4,47eV. Chiéu dbng thei 2 bire xa
dién tlr cé bwéc séng A1 = 0,210 um va A2 = 0,320 um vao
catot cla té bao quang dién trén.

Haéi buéc séng nao gay ra hién twong quang dién va phai
dat hiéu thé ham bang bao nhiéu dé triét tiéu hoan toan
dong quang dién?

A. A ; 1,44V B. A 2,14V
C.A2; 1,68V D. A2; 2,32V
Pap an: A
Giai chi tiét
- Gi¢i han quang dién clia dong:
. h. . . ;
hg = f =0.278 ym — A, <A, <A,

Vay chi c6 blrc xa dién tir thiy nhat ma&i gay ra hién
twong quang dién
- Twr cbng thurc:

m,.v;
|E'Uh|:dea.x: _2
Dé triét tieu hoan toan dong quang dién thi:
W 1( h.
U, > —dm= —L_—C—A] — 1,44V
e el A

4. Tim so electron, sd photon va hiéu suat quang
dién

Phwong phap giai

Can nhé cac cong thire sau:

- S6 photon dap vao Catot trong khoang thoi gian t



0. = E Ptk
" e h.c

- Céng suat ciia ngudn sang (ngudn blrc xa)

he
P=n,—

A

- Cwong dd dong quang dién bao hoa:

a_np

t t

- Hiéu suét lvong t&r (hiéu suat quang dién)

n
H=_"
1,

[ =

(v&i n va n, 1a sb electron quang dién bt khéi Catot
va sb phétén dap vao Catot trong cung mét khoang
thoi gian t).

Bai tap 1: Mot ngon dén phat ra anh sang don séc co A=

0,6um sé phat ra bao nhiéu photon trong 10s néu coéng
suatdenla P = 10W?

A.3,02.10% B. 1,03.10%°
C.1,32.10" D.2,46.10"
Pap an: A
Giai chi tiét
-S6 photon dap vao Catot trong khoang thoi gian t
0 — E B Pth
" g h.c

Trong thoi gian 10s, sb photon tinh dworc Ia:

-6
0 = 10.0,6.13[4] .10S _3.02.10"
6,625.10%3.10




Bai tap 2: Nguén Laser manh phat ra nhirng xung birc xa
co nang lwong W = 3000J. Birc xa phat ra co buéc song
A = 480nm. Tinh s6 photon trong méi birc xa d6?

A.6,02.1020 B. 7,25.102
C.8,32.10"° D. 5,46.102
Pap an: B
Giai chi tiét

- Goi sb photon trong mdi xung 1a N. Nang lwong cla
méi xung Laser la:
W W.A

W=ne=>n=—-=
£ h.c

- Sb photon trong méi birc xa la:

L 3000.480.10°
6.625.107*.3.10°

—7.25.10%

Bai tap 3: Cho cudng dé dong quang dién bao hoa la
0,32mA. Tinh s6 e bat ra khdi Katot cua té bao quang dién
trong th&i gian 20s, biét chi c6 80% sb e bat ra dén dwoc
Anot?

A.6.10'6 hat B. 6.10'5 hat
C. 5.10%6 hat D. 5.10" hat
Pap an: C
Giai chi tiét

- T c6ng thirc tinh hiéu suét, ta co:

H=2-08>n,=2="Tm
n, H eH

- S6 lwong e bat ra khdi Catot Ia:

[,,t 03210720
eH 1.6.107°.0,8

N=n,t= 5.10%¢



Bai tap 4: Khi chiéu 1 blrc xa dién tlr c6 budc soéng A =
0,5 um vao bé mat cua té bao quang dién, tao ra dong
dién bao hoa la 0,32A. Céng suét birc xa dap vao Katot 14
P =1,5W. Hiéu suét cua té bao quang dién la:

A.60% B.58% C.53% D. 64%

Pap an: C
Giai chi tiét
- Tinh s electron quang dién bt khéi Catot
I = ﬂ = H_M — 11 = H
t t e

- Tinh sb phétén dap vao Catot
A Pt Piti
£ £ h.c

n,

- Hiéu suét cua té bao quang dién la:
n Lh.c

H = =— .
n, eP.A

0.32.6.625 .107%.3.10°
H = - —100% = 53%
1.6.10 °.1.5.0.5.10

Ban co6 thé tai vé free tai day nhé.


https://docs.google.com/document/d/152YDavmLBIFGm9cmQkReSLJM7P8wZht1fU-0iwTfyeU/edit?usp=sharing

