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CHU DPE 4. HIEN TUQONG QUANG - PHAT QUANG. SO LUQC VE LAZE

A.TOM TAT Li THUYET
I-SO LUQC VE LAZE
1. Laze la gi?

Laze 1a mot ngudn sang phéat ra mot chim sang cuong do 16n dua trén viéc ung dung hién tuong phat xa
cam ng.

Dic diém cua tia laze: c6 tinh don sic, tinh két hop, tinh dinh hudéng cao va cé cudng do 16n.

2. Mt s6 irng dung ciia tia laze

— Tia laze ¢6 wu thé dic biét trong thong tin lién lac v6 tuyén (nhu truyenlthong tin bang cap quang, vo
tuyén dinh vi, diéu khién con tau vii try,...).

— Tia laze dugc dung nhu dao mo trong phau thuat mat, dé chirta mot'sé” bénh ngoai da (nho tac dung
nhiét),...

— Tia laze dugc dung trong cac dau doc dia CD, bit tré bang#Cac lazemay thudc loai laze ban dan.

— Ngoai ra, tia laze con dugc dung dé khoan, cit, toi,... chinh xde.cac vat liéu trong cong nghiép.

1. SU PHAT QUANG
1. Hién twgng phat quang
a. Su phat quang.

Su phét quang la mot dang phat anh sang rat/pho, bién tieng ty nhién. Co mot sd chat (¢ thé ran, long,
hogc khi) khi hap thy nang lugng dudi mot dang nao @os thi c6 kha ndng phat ra cac buc xa di¢n tur trong
mién anh sang nhin thiy. Cac hién tugng dé‘dwee,goi la su phat quang.

b. Cac loai phat quang.

Hién tuong quang—phat quang; 13, hien twong mot s6 chat co kha nang hap thy anh sang kich thich c6
budc song nay dé phat ra anh sang €6 budc séng khac. Vi du: Néu chiéu mot chum buc xa tir ngoai vao mot
6ng nghiém dung dung dich fluorexéin thi dung dich nay s& phat ra anh sang mau luc. O day, bic xa tir
ngoai la anh sang kich thich, conianh sang mau luc do fluorexéin phat ra la 4nh sang phat quang.

Hién tugng héa—phat gdang. VD: phat quang & con dom dom, phat quang catét & man hinh tivi, sy phat
anh sang cua photpho bi 6x1 hodtrong khong khi.

Hién tugng dién #phat quang ¢ dén LED...

c. Hai dic diém qiian frong/ciia sir phit quang.

+ MJ3i chat phat quang ¢6 mot quang pho dic trung cho no.

+ Sau, khi ngung kieh thich, sy phat quang cuia mot sé chat con tiép tuc kéo dai thém mot khoang thoi
gian nao d6,.roi maéinging han.

Khoang thei gian tir lac ngung kich thich cho dén luc ngimg phat quang goi la then gian phat quang. Tuy
theo chat phat quang ma thoi gian phat quang c6 thé kéo dai tir 10 105 dén vai ngay.

Chii y2'Su phat quang xay ra ¢ nhiét do binh thuong.

2. Cac dang quang—phat quang : 1an quang va huynh quang

Nguoi ta thay co hai loai quang—phat quang, tuy theo thoi gian phat quang: d6 1a huynh quang va lan
quang.

a. Huynh quang 1a su phat quang ¢ thoi gian phéat quang ngén (dudi 10 %s). Nghia 1a anh sang phat quang
hau nhu tat ngay sau khi tit anh sang kich thich. N6 thuong xay ra Vi chit 1ong va chat khi.

b. Lan quang Ia sy phat quang c6 thoi gian phat quang dai (10 s tro 1én); n6 thudng xay ra véi chat ran.
Céc chét ran phat quang loai ndy goi 1a chét 1an quang.

Chu y:

+ Chat long fluorexein khi dwoc chiéu sang bang tia tir ngoai thi phat anh sang mau luc va ngung phat
sang rat nhanh sau khi nging chiéu sang.
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+ Tinh thé kém sunfua khi dugc chiéu sang bang tia tir ngoai, hoic bang tia Ron—ghen, thi phat ra anh
sang nhin thay.

3. Dinh luit xtoc vé sw phat quang

Anh sang phat quang c6 budc song A’ dai hon budc song ciia anh sang kich thich A: &> > .

Giai thich: Mdi nguyén tir hay phan tu cua chit phat quang hap thu hoan toan mot photon caa anh sang
kich thich ¢6 nang lwgng hc/u dé chuyén sang trang thai kich thich. Khi ¢ trong trang thai kich thich, nguyén
tir hay phan tir nay c6 thé va cham véi cac nguyén tir hay phan tir khac va bi mat mot phan ning luong. Khi
tré ve trang thai binh thuong noé s€ phat ra mot photon c6 nang lugng hc/ A’ nho hon: he/ A’ <hc/A= X’> A
4. Ung dung

Céc loai hién tuong phat quang c6 rat nhiéu tng dung trong khoa hoc, ki thuat va doi séng, nhu sir dung
trong cac dén ong dé thap sang, trong cac man hinh cua dao dong ki dién tu, cua tivi, may tinh, su dung son
phat quang quét trén cac bién bao giao thong.

Chu y: Cac loai son vang, xanh, do... quét trén mot sb bién béo giao thong, hodc & dau cdelcoc chilgioi
dudng co thé 1a chit 1an quang co thoi gian kéo dai khoang vai phdn mudi gidy.

BAI TOAN LIEN QUAN PEN SU PHAT QUANG VA LASER

1. Hién twgng phat quang

Mot s chat hap thy anh sang (hodc buc xa dién tir) budc song nay dé roifphat ra anh sang c6 budc song
khéc, goi 1a hién tugng quang — phat quang.

* Hai logi quang — phat quang:

Sy huynh quang: su phat quang ¢ thoi gian phat quang ngindudi 10 Ps). Nothuong xay ra voi chat
long va chit khi.

~ Su lan quang: la sy phat quang c6 thoi gian phat quang dai (10°® s'tr6 1én); nd thuong xay ra voi chat

ran.

*Pinh luat Xtéc: Budc song A’ ctia anh sang phat quang bao\gid/cling 16n hon budc song A cua anh sang
kich thich: A'>r=e'<e= f<f .

Goi N, N’ 1an luot 1a s6 photon kich thich chiéugao trongls€ va sb photon phat quang phét ra trong 1 s.

Cong suat caa chum sang kich thich va chum sang phat quang 1an luot 1a:

hc
P=Ne=n-" N'e' N'A
he P Nz N«
Pr=N'e'=N'= ¢

Vi dy 1: (PH — 2010) Mét chit ¢6 kha ning phét ra 4nh sang phat quang véi tan s6 6.10'* Hz. Khi dung dnh
sang co budc song nao dudi daydé kich thich thi chat nay khong thé phat quang?
A. 0,40 pm. B. 0,45 pm. C. 0,38 um. D. 0,55 pm.

Huwong dan

3.108

A= =0,5um’> A =2Chon D.

Vi du 2: Mot chat phdt quang c6 kha ‘nang phat ra anh sang mau vang luc khi dugc kich thich phat sang. Hoi
khi chiéu vagé chdt.do anh sang don sic nao dudi day thi chat d6 s& phat quang?
A. Vang B. Luc. C. bo. D. Da cam.

, Huwoéng ddn
Anhsang kich thich phai c6 budc song nhé hon anh sang phat quang nén
= ChonB.

Vi du 3: Khi chiéu chum tia tir ngoai vao mét 6ng nghiém dung dung dich flucxéin thi thdy dung dich nay
phat ra &nh sang mau luc. Do 1a hi¢n tugng

A. phan xa anh sang. B. quang — phat quang,

C. hoa — phat quang. D. tan sic 4nh sang.

Huwoéng ddn
Theo dinh nghia, Mot s chat hip thu anh sang (hodc btc xa dién tir) budc soéng nay dé roi phat ra anh
sang co bude song khac, goi 1a hién tugng quang — phat quang
= Chon B.
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Vi du 4: Chleu anh sang c6 budc song 0,3 pm vao mot chat thi chat d6 phat quang anh sang c6 budc song
0,5 pm. Cho rang cong sut cua anh sang phat quang chi bang 0,01 cong suat ciia chum sang kich thich. Dé
c6 mot photon anh sang phat quang phat ra thi s6 photon anh sang kich thich chiéu vao 1a

A. 600. B. 60. C. 25. D. 133.

Huwéng ddn

NTLLY
0,00=V _ A N2 502193  N_60= ChonB.
w o he TN N05
A

Vi du 5: Chiéu btic xa don sic c6 budc song A vao mot chat thi chit d6 phat quang anh sang ¢ budc song
0,5 pm. Cho rang cong suat ciia anh sang phat quang chi bang 0,01 cong suét cua chum kich thich va néu co
3000 photon anh sang kich thich chiéu vao thi ¢6 75 photon anh sang phat quang phat ra. Gia tri cfia Mla

A. 0,18 um. B. 0,25 pm. C. 0,2 um. D. 0,3 um.

Huwong ddn

 hc
v N
oo W T WA 75 o0 chone
W nm n A 3000 0,5.10

Vi du 6: Chiéu anh sang c6 bude song 0,26 pm vao mét chat thi chét d6 phatrquang anh sang c6 budc song
0,52 pm. Néu sb photon anh sang kich thich chiéu vao 1a 100 thi s6 photon‘anhisang phat quang phat ra la 4.
Hoi cong suat cta anh sang phat quang bang bao nhiéu phan trim cong sdat caa chium sang kich thich?

A. 10%. B. 60%. C. 4%. D. 2%.

Huwéng ddn

,hc
., N — P
o01=NV __a_MmMA_ 4 026 . . _ ChonD.
W hc n'% 100 0,52
A

Vi du 7: (PH-201 1) M6t chét phat quang dugc kich thich bang anh séang c6 budc song 0,26 pm thi phat ra
anh sang c6 budc song 0,52 pm. Gia sur cong sudtChia chum sang phat quang bang 20% cong suat cia chum
sang kich thich. Ti so gita SO photon anh sang phat quang va so photon anh sang kich thich trong cung mét

khoang thoi gian 1a
A. 4/5 B. 1/10. C. 1/5. D. 2/5.
Huwéng ddn
e
0= ar N A N 02N _27. ChonD.
wohe NTA O NT0B2 T NI
A

Laze 13 mot ngudnssang phat ra' mot chum sang cudng d6 16n dua trén viéc tng dung hién twong phat xa
cam ng.
4 dic diém cud cliom tia laze:
* Tialazeda'¢him sang két hop.
* Tia laze c6 tinh.don sic.
* Chum tia laze’khi truyén trong cdc moi truong thong thuong (khong khi, nude,..) 1a chum sing song
song (o tinh dimh hudng cao).
* Chum tia laze co6 cuong do lon.
Ung dung cuia laze:
Trong y hoc, laze dung nhu mot dao mé trong cac phéu thuat tinh vi nhu mét, mach mau,... Ngoai ra laze
dung dé chira mot s6 bénh ngoai da nho vao tac dung nhiét.
Trong thong tin lién lac, laze dung trong lién lac vo tuyén, diéu khién cac con tau vii try, truyén thong tin
bang cap quang,...
Trong cong nghiép, laze dung dé cit, khoan, t6i kim loai,..
Trong tric dija, laze dung trong cac cong viéc do khoang cach tam giac dac, ngam duong thang,
* Laze con dugc dung trong cac dau doc dia CD, but tré bang, trong thi nghiém vé quang hoc,

Vi du 1: (TN - 2007) Pic diém nao sau day khong phai cua tia laze?
A. Co tinh dinh huéng cao. B. Khong bi khuc xa khi di qua lang kinh,
C. C¢ tinh dcm sac cao. D. C6 mat do cong suat I6n (cuong do6 manh).
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Huwoéng ddn
Tia laze ciing bi khiic xa khi di qua lang kinh = Chon B.

Vi du 2: Tim phét biéu sai lién quan dén tia laze:
A. Tia laze la chum sang c6 do dmi sac cao.
B. Tia laze 1a chum sang két hop.
C. Tia laze 1a chum sang song song.
D. Géy ra hién tuong quang dién véi hau hét cac kim loai.

Huwoéng ddn
Hau hét cac kim loai ¢6 gidi han quang dién nam trong ving tir Ngoai ma laze nam trong vung nhin thay
= Chon D.

Vi du 3: Dung chum tia laze c6 cong suat P = 10 W dé nau chay khéi thép co khdi luong 1 kg. Nhiét do ban
dau ctia khdi thép to = 30°, nhiét dung riéng ciia thép C = 448J/kg do, nhiét néng chdy cia thép Li= 270
kJ/kg, diém nong chay cua thép Tc = 1535°C. Coi rang khong bi mat nhiét luong ra moi trudfg. Thoi gian
1am ndng chay hoan toan khéi thép 1a

A. 26 h. B. 0,94 h. C. 100 h. D. 94 h.

Huwong dan
Nhiét lwong can thiét dé dua khdi thép 1én diém nong chay:
Q1 =mc(Tc — to) = 1.448.(1535 — 30) = 674240 J.
Nhiét lwong can thiét dé chuyén khdi thép tir thé ran sang thé long ¢ diémdidng chays
Q,=m.L = 1. 270.10° = 270000 J.
Tong nhiét lugng dé nau chay hoan toan khdi thép: Q = Q1 + Q2 = 9442404
_ 944240 " 1h

——~26()= Ehon A,

Thai gian cin dé néu chay khéi thép: t= 2
P 10 3600

Vi du 4: Nguoi ta dung mot laze hoat dong dudi ché do lién tuc dékhoan'maot tam thép. Cong suat cua chum
laze 1a P = 10 W. Puong kinh ctia mot chum sang 1a d = Jdemm, Be'day cta tim thép 1a e = 2 mm. Nhiét d6
ban dau 1a ty = 30°C. Khéi lwong riéng cia thép: p=(7 800 kg/m°. Nhiét dung riéng cua thép: C = 448
J/kg.do. Nhiét nong chay riéng cta thép: A = 270 kJ/kgaDiém/nong chay cia thép: Tc = 1 535°C. Bo qua
moi hao phi. Tinh thoi gian khoan thép.

A.2,16s B.1,16s C.1,18s D.1,26s

Huweng dan

2 )
"4e £1,57.10° (m°)

Thé tich thép can nau chay 1a v =

Khéi luong thép can niy chay & m=Vp~122,46.10" (kg) (kg)

Nhiét lugng can thiét d¢é duakhdi thép,tir nhiét do ban dau 1én diém nong chay 1a

Q, =mc(T, —t,)~8,257(J)

Nhiét lwong can thiét d& ehtiyén khdi thép tir thé ran sang thé long ¢ nhiét do nong chay 1a
Q, =m\ ~3,306(J)

Nhiét lugng canthiét déchuyéndkhdi thép tir nhiét do ban dau cho dén khi nong chay 1a
Q=Q,+Q, ~11,563(J)

THoi gian khoatithép 1a t = % ~116(s) = Chon B.

Vi du’5: Nuée,co nhiét dung riéng ¢ = 4,18 kJ/kg.do, nhiét hoa hoi L = 2260 kJ/kg, khdi luong riéng D =
1000 kg/m®. P& 1am bdc hoi hoan toan 1 mm® nude ¢ nhiét d ban ddu 37°C trong khoang thoi gian 1 s bang
laze thi lazefay phai c6 cong suat bang

A.45W, B.35W. C.25W. D.15W.

Huwong dan
Khéi lwong ciia 1 mm® nuwéc: m = VD = 107°. 1000 = 10°° kg.
Nhiét luong can cung cip dé dua Imm® nudce tir 37°C 1én diém hoéa hoi:
Q, = mc(T, —t,) =10"°.4,18.10° (100 37) = 0, 26334J.
Sau d6, nhiét lugng can cung cap dé chuyén Imm?® nuéc tir thé long sang thé hoi:
Q, = m.L =10"°.2260.10° = 2, 26.
Nhiét luong tong cong dé chuyén toan bo Imms nudce tir thé long sang thé hoi 1a:
Q=0Q,+Q,=2523341.
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Céng suét cua laze: P = % _ ﬂl&?“

~2,5(W) = Chon C.

Vi du 6: Mot laze c6 cong suat 10 W 1am bdc hoi mot lwong nuée ¢ 30°C. Biét rang nhiét dung riéng cua
nude la C = 4,18 kl/kg.do, nhiét hoa hoi cia nuéc L = 22601cJ/Kkg, khéi luong riéng cua nudéc D =
1000kg/m?®. Thé tich nuéc bbe hoi dugc trong khoang thoi gian 1 s 1a

A. 3,9 mm’. B. 4,4 mm°. C.54 mm’. D. 5,6 mm®.

Huwéng ddn
Khéi lwong cia 1mm? nudce: m = VD = 10 9.1000 = 10"%kg.
Nhiét lugng can cung cap dé dua Imm® nudce tir 30°C 1én diém hoa hoi:
Q, =me(T, —t, ) =10°.4,18.10%(100—30) = 0, 29261..
Sau d6, nhiét lugng can cung cap dé chuyén Imm?® nudc tir the long sang thé hoi:
Q,=m.L=10"° 2260.10°=2,26 J.
Nhiét lwong tdng cong dé chuyén toan bo Imm?® nudce tir thé long sang thé hoi la:
Q=0,+Q,= 25526 J.
Véi cong suat 10 W, trong Is nudc s& nhan duoc nhiét luong tir tia laze:
Q' =p.t=10.1=10J.

Vi du 7: Dung laze CO, c6 cong suat P = 10 W dé 1am dao mo. Khi tia laze dugc chiéu vao vi tri can mo s&
1am cho nudc & phan moé chd d6 bée hoi va mo bi cat. Biét chum laze ¢6 bankinh r = 0,1 mm va di chuyén
Vi van tée v = 0,5cm/s trén bé mat cia mo mém. Biét thé tich nudc bdc hoiftrong 1 sda 3,5 mm®. Chiéu sau
cuc dai cua vét cat 1a

A.1mm. B.2mm C.3,5mm Dy4 mm.

Huwoéng ddn
Vi chum laze di chuyén véi van téc v = 0,5 cm/s trén bé mit né dich,chuyéi’ duoc mot doan L = v.t =
0,5.1=05cm=5mm.
Vi chum laze ¢6 ban kinh r = 0,1 mm nén khi dich chuyén, trong 2”S no s€ tao ra vung cit co dién tich: S
=2rL=20,15=1mm%
D) sau viét cit h :%:’T%S ~3,5(mm)= Chon C,

Vi du 8: (THPTQG — 2017) Trong y hoc, nguoi ta dung mot laze phat ra chum sang c6 budc song A dé
"d6t" cac md mém. Biét ring dé ddt dugc phian mé mém co thé tich 6 mm® thi phan md nay can hap thu hoan
toan nang lugng cua 45. 10! photon cuaschum laze'trén. Coi ning trung binh dé ddt hoan toan 1 mm°® mo 1a
2.53J, Ly h = 6,625,10 ** J.s; ¢ 3.3.20° mis. Gia trj cua A 132

A. 589 mm. B. 683 mm. Cr485 mm. D. 489 mm.

Huwéng ddn

0—26

"C . 6,625 = 45.10" % =7.=0,589.10° (m)= Chon A.

*Tuo Q= N

Vi du 9: Bé do khoéang cach tir Trai Dat 1én Mat Trang nguoi ta dung mot tia laze phat ra nhiing xung dnh
sang co budc song0,52 pm, chiéu Vé phia Mt Trang. Thoi gian kéo dai mdi xung 1a 1077 (s) va cong suit
ctia chum laze 1a 100000 MW . Biét toc do anh sang trong chan khong va hing s6 Plang 1an lugt 1a ¢ = 3.10®
m/s vidh = 6,625.'°>*s.86 photon chira trong mdi xung la

A/2,62.00% haty, B. 2,62.10" hat. C. 2,62.10” hat. D. 5,2.10°hat.

Huwéng ddn

W, 710.0,52.10°
N PEOMPA 1071005210 ° 5 65 10% — Chon A.
€ € hc  6,625.10°".3.10

Vi du 10: Dé do khoang cach tir Trai Dat dén Mat Tring nguoi ta dung mot laze phat ra nhitng xung dnh
sang c6 budc song 0,52 pum, chiéu vé phia Mat Trang va do khoang thoi gian gitta thoi diém xung dugc phat
ra va thoi diém mot may thu dat ¢ Trai Dt nhan duoc xung phan xa. Thoi gian kéo dai cuia mot xung 1a © =
100 ns. Khoang thoi gian giira thoi diém phat va nhan xung 1a 2,667 s. Nang luong caa mdi xung anh sang 1a
W, = 10 kJ. Lay ¢ = 3.10° m/s; h = 6,625.10 **J.s.

a) Tinh khoang cach giita Trai Dat va Mt Trang luc do.

b) Tinh cong suat cia chum laze.

¢) Tinh sé photén chira trong mdi xung anh sang.

d) Tinh d6 dai caia mdi xung anh sang.

Huwoéng dédn
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a) Khoang céch gitra Trai D4t va Mt Trang: L = cé - 3.108.@ ~ 4.10°(m)

A Ai o \ W, 108
b) Cong suat cua chum laze: P=—= % =11 (W)
t 100.10

c) S6 photon chira trong mdi xung 4nh sang: N = Wo _ %

~ 262.10%
€ c

d) D6 dai cia mdi xung anh sang: ¢ =c.t=3.10°100.10° = 30(m)
BAI TAP TU LUYEN

Bai 1: Su phat sang cta vat nao dudi day la sy phat quang?

A.Tialradién  B. Hd quang C. Bong dén 6ng D. Bong dén pin
Bai 2: Anh sang huynh quang 13 anh séng:

A. tdn tai mot thoi gian dai hon 1078 s sau khi tit anh sang kich thich.

B. hau nhu tit ngay sau khi tit anh sang kich thich

C. C6 budce song nho hon bude song anh sang kich thich.

D. Do céc tinh thé phat ra khi duoc kich bang anh sang Mat Troi.
Bai 3: Anh sang 14n quang

A. duoc phat ra bai chat ran, chat 16ng 13n chit khi.

B. hau nhu tit ngay sau khi tit anh sang kich thich.

C. c6 thé tdn tai trong thoi gian dai hon 10°° s sau khi titanh sangkich thich.

D. ¢6 budc séng nho hon bude séng anh sang kich thich.
Bai 4: Phat biéu ndo sau day 1a sai, khi n6i vé hiéndwong quang — phat quang?

A. Sy huynh quang va lan quang thugc hiémtuong quang — phat quang,

B. Budc song cua anh sang phat quang/bao gioteiig 16n hon budc song cua anh sang ma chat phat quang
hap thu.

C. Khi dugc chiéu sang bang tia bt ngoal, chat long flucrexéin (chét diép luc) phét ra anh sang huynh
quang mau lyc.

D. Budc song cta anh’'sangiphat quang bao gid ciing nhd hon budc séng cua dnh sang ma chat phat quang
hap thy.
Bai 5: Phat biéu nde sau day 1 sai khi noi vé su phat quang?

A.Swhuynh quang thuong xay ra ddi véi cac chat long va chét khi.

B. Sir lan quang thudng xay ra doi v6i cac chat ran.

C. Budc song cua anh sang phat quang bao gid cling 16n hon budc song cia anh sang kich thich.

D. Bude song cua anh sdng phat quang bao gid cling nhé hon bude song cua anh sang kich thich.
Bai 6: Khi duoc chiéu sang bang tia tir ngoai, chét long fluorexéin (chét diép luc) phat ra anh sang

A. huynh quang mau lyc. C. huynh quang mau do.

B. lan quang mau luc. D. lan quang mau doé.
Bai 7: Hiy chon cau diing khi xét sy phat quang ctia mot chat long va mot chat ran.

A. Ca hai truong hop phat quang déu 1a huynh quang.

B. Ca hai trudng hop phat quang déu 1a 1an quang.

C. Su phat quang cua chat long 1a huynh quang, cua chat ran 14 1an quang.
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D. Su phat quang cua chét long 14 1an quang, cua chat ran 1a huynh quang.
Bai 8: Trong truong hop nao dudi ddy co su quang—phat quang? Ta nhin thdy

A. mau xanh caa mot bién quang cao lac ban ngay.

B. anh sang luc phat ra tir ddu cac coc tiéu trén duong nai khi ¢6 anh sang dén 6to chiéu vao.

C. anh sang cua mot ngon den duong.

D. anh sang d6 ciia mot tAm kinh do.
Bai 9: Phat biéu ndo sau dy 1a dung khi néi vé hién tuong quang — phat quang?

A. Hién tuong quang — phat quang 13 hién tuong mot sé chét phat sang khi bi nung nong.

B. Huynh quang 14 su phat quang cua chit rin, anh sang phat quang c6 thé kéo dai mot kheang thdi'gian
nao d6 sau khi tat anh sang kich thich.

C. Anh sang phat quang c6 tan s6 Ion hon 4nh sang kich thich.

D. Sy phat sang cua dén 6ng 13 hién twong quang — phat quang.
Bai 10: Hién tugng quang—phat quang co6 thé xay ra khi pho ton bi

A. electron dan trong kém hap thu. B. electron lién két trong Cd$ hap thu.

C. phan tir chat diép luc hdp thu. D. ca electron dan va electron lién két haphy.
Bai 11: Néu ding anh sang kich thich mau luc thi 4nh sang huyah' quangiphat rakliong thé 1a

A. cam. B. do. C. vang. D. lam.
Bai 12: Trong hién tugng quang—phat quang la thoi giag phat quang’la khoang thoi gian tir lie

A. bit dau chiéu anh sang kich thich dén lic c¢6 anh sang phat quang.

B. ngung chiéu 4nh sang kich thich cho dén.ltc nglingphat anh sang phat quang.

C. nguyén tir hodc phan tir chuyén tir mie kichythich vé muc co ban.

D. nguyén tir hodc phan tir chuyén tirmic kich thich vé muc co ban sau khi va cham véi nguyén tir hodc
phén tir khac.
Bai 13: Dé kich thich phat quang mot ¢hét, nguoi ta chiéu vao nd buc xa don sic cd bude song 0,3 pum va
thdy chét d6 phat ra 4nh sahgidon sic co budc song 0,5 um. Do dac thdy cong suat phat quang bang 2% cong
suét kich thich. Khi défmdi photon phat quang ng véi bao nhiéu photon kich thich.

A. 45, B. 30. C. 60. D. 90.
Bai 145Chiélt anh sangieo budce song 0,26 um vao mot chat thi chit dé phat quang anh sang c6 budc song
0,52 um. Che rang ¢ng suit cua anh sang phat quang chi bang 0,01 cong suat ciia chim séng kich thich. Dé
c6 m@bphoton anh sang phat quang phat ra thi sé photon anh sang kich thich chiéu vao la

A. 50: B. 60. C. 100. D. 200.
Bai 15: Chiéu 4nh sang c6 budc séng 0,3 um vao mot chat thi chat d6 phat quang anh sang c6 budc song 0,5
um. Cho ring cong suit cua anh sang phat quang chi bang 0,01 cong suat ciia chum sang kich thich. Néu sé
phéton anh sang kich thich chiéu vao 1a 3000 thi s6 photon dnh sang phat quang phat ra 1a

A. 600. B. 60. C. 50. D. 30.
Bai 16: Chiéu anh sang c6 budc song 0,26 um vao mot chat thi chat d6 phat quang anh sang c6 budc song
0,52 um. Cho ring cong suat cua anh sang phat quang chi bang 0,01 cong suit ciia chum sang kich thich.
Néu s6 photon anh sang kich thich chiéu vao 1a 100 thi sé photon anh sang phat quang phat ra la
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Al B. 60. C. 50. D. 2.
Bai 18: Chiéu anh sang c6 budc song 0,22 pm vao mot chat thi chat d6 phat quang dnh sang ¢ budc song
0,55 um. Neu sb photon anh sang kich thich chiéu vao 1a 500 thi s6 photon anh sang phat quang phat ra 13 4.
Hoi cong sudt cta anh sang phat quang bang bao nhiéu phan trim cong suit cia chum sang kich thich?

A. 10%. B. 0,32%. C. 0,8%. D. 2%.
Bai 19: Dung dich Fluoréxéin hip thu anh sang c6 budc song 0,49 um va phét ra anh sang c6 budc song
0,52 pum. Ti sb gitra nang lwong anh sang phat quang va ning luong anh sang hap thu 14 75%. s phan trim
ctia photon bi hap thu da dan dén sy phat quang cta dung dich

A. 82,7%. B. 79,6%. C. 75,0%. D. 66,8%.
Bai 20: Tia laze khong c6 dic diém nao dudi day

A. Do don sic cao. B. P6 dinh huéng cao. C.Cuong dolon.  D.@ong suat lon
Bai 21: Tia laze khong co

A. Mau tring B. Cuong do cao. C. b6 don sic caof D. DBg dinh hudng cao.
Bai 22: Chon cau dung:

A. Nguyén tic phat quang cua laze dua trén viéc ung dung hién tugng phat xa'cam/ing.

B. Tia laze c6 nang luong 16n vi budc song cua tia laze rat nho|

C. Tia laze c6 cudng do 16n vi ¢o tinh don sic cao.

D. Tia laze c6 tinh dinh huéng rat cao nhung khong két hop (khong cung pha).
Bai 23: Chon phuong an sai khi néi vé tng dung cua tia laze. Tia laze tng dung

A. trong thong tin lién lac vo tuyén.

B. phau thuat mat, dé chira mot sé bénhdigoai da.

C. gy ra phan ung nhiét hach.

D. kiém tra 16 hong, cac bot khi @ trong phéi duc.
Bai 24: Nguoi ta dung mot loai laze CO20€6 cong suat P = 10 W dé lam dao mé. Khi tia laze dugc chiéu vao
vi tri can md s& lam cho e, phan mod chd d6 bdc hoi va mé bi cit. Nhiét do co thé bénh nhan 1a 37°C.
Biét nhiét dung riéngs@ nhiét hoa hoi ciia nudc lan luot 1a C = 4,18kJ/kg.d6 va L = 2260 kJ/kg. Tinh trong
1s, the tich nuéc mavtia lazeied thélam béc hoi dugc la

A. 2742 pm®y,  'Br8,963 mm®, C. 3,654 mm®, D. 4,245 mm”.
Bai, 25: Mot laze He — Ne phat anh sang co budc song 632,8 nm va cd cong suat dau ra 1a 2,3 mW. sb
photémyphat ra tfong moi phat 1a

A. 22:10%. B. 24.1015. C. 44.10". D. 44.10".
Bai 26: Mot laze rubi phat anh sang c6 budc song 694,4 nm. Néu xung laze duoc phat méi © gidy va ning

luong giai phong béi mdi xung 12 Q = 0,15J thi sé photon trong mdi xung 147

A.22.10%. B. 24.10". C.5,24.10". D. 5,44,10"
PAP AN BAI TAP TU LUYEN
1.C 2.B 3.C 4.D 5.D 6.A 7.C 8.B 9.D 10.C
11.D 12.B 13.B 14.A 15.C 16.D 17.D 18.B 19.B 20.D
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21.A 22.A 23.D 24.B 25.C 26.C
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