TUAN 20

Chuong V. SONG ANH SANG
Bai 24: TAN SAC ANH SANG
I. Thi nghiém vé su tan sic anh sang cia Niu-ton (1672)
Chiéu chum anh sang (A) tring t6i ling kinh (LK)
- Két qua:
Chum tia sang khi 16 ra khéi LK
+ Bi 1éch vé phia day
+ Bi tach thanh 1 dai sang nhiéu mau bién thién lién tuc tir d6, cam, vang, luc, lam cham, tim.
+Mau d6 1&ch it nhat, mau tim 1¢ch nhiéu nhat
- Hién tuong trén goi 1a hién tuong tan sdc anh sang (HT TSAS) .
- Dai AS nhiéu mau goi 1 quang phd anh sang Mt Troi (ASMT).
II. Anh sang don sic va anh sang tring
1. Thi nghiém vé AS don sic cia Newton:
- C4c tia sang don sic khac nhau qua LK thi bi 1éch khac nhau.
- AS don sic 1a AS khong bi tan sac khi qua LK.
- Mdi AS don séc ¢6 1 mau nhat dinh.
2. Thi nghiém ciia Newton vé tong hop anh sang
- AS trang khong phai AS don sic ma 13 hdn hop ctia nhiéu anh sang don sic (ASPS), c6 mau bién
thién lién tuc tir d6 dén tim.
II1. Giai thich hién twong tan sic
- Chiét suat ctia thuy tinh bién thién theo mau sic cta anh sang va tang dan tir mau d6 dén mau tim.
- chiét suat cia LK d6i véi mbi ASPS khac nhau thi khac nhau nén khi qua LK céc tia sang bi 1éch
khéc nhau gay ra HT TSAS.
- Su tan sic anh sang 1a sy phan tach mot chum anh sang phuc tap thanh chum sang don sic.
IV. Ung dung
- Giai thich cac hién tugng nhu: cdu vong bay sic, tng dung trong may quang phd ling kinh. ..



TUAN 20

BAI 25 + 29: GIAO THOA ANH SANG. THU'C HANH PO BUOC SONG
ANH SANG BANG PHUONG PHAP GIAO THOA.

I. Hién twong nhiéu xa 4anh sang
- Hién tuong truyén sai léch so v6i su truyén thing khi anh sang gip vat can goi 13 hién trong nhidu xa
anh sang.
IL. Thi nghiém Y-ang vé hién twong giao thoa anh sang
1. Thi nghiém: (hinh v&)
2.Kétqua
a/ Néu dung ASPS mau do: trén man tai ving gip nhau cta 2 chum sang c¢6 1 vung sang hep trong d6
xuét hién nhitng vach sdng dé va nhiirng vach tdi xen k& nhau déu dan.
b/ Néu dung AS tring: trong ving gip nhau cta 2 chum sang;: tai chinh giita c6 van sdng mau trang, 2
bén 13 nhitng dai mau cau vong, tim & trong do & ngoai.
- HT trén goi 1a hién tugng giao thoa anh sang (HTGTAS).
- Cac vach sang toi goi 1a cac véan giao thoa.
3. Giai thich:
Viéc xuit hién cac van tdi budc ta thira nhan AS c6 ban chit song.
Hai song két hop phat di tir S1, S2 gip nhau trén M di giao thoa voi nhau:
+ Hai séng gip nhau ting cuong 1an nhau: van sang.
+ Hai song gap nhau triét tiéu 1an nhau: van tdi.
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BAI 25 + 29: GIAO THOA ANH SANG. THU'C HANH PO BUOC SONG
ANH SANG BANG PHUONG PHAP GIAO THOA.
I11. Cong thirc giao thoa anh siang
Céc cong thirc vé giao thoa 4nh sang
Goi a = $1S2: khoang cach giita hai ngudn két hop.
D: khoang cach tir hai ngudn t6i man M.
A: budc song anh sang.
d1 = S1A va d2 = S2A 1a quing dudng di cia hai song tir S1, Sz dén mot diém A trén man
O: giao diém cua dudng trung truc cua S1S2 v6i man.
X = OA: khoang cach tir O dén van GT ¢ A.
1. Hiéu quang trinh 6

ax
8: dz_dl :B

2. Vi tri van sang

Dé tai A 13 van sang thi:
d2—di = kA
voik=0,£1,£2, ...

C o A, AD
- Vi tri cac van sang: x, =k—
a
k: bac giao thoa.
o Az 1. AD
3. Vi tri cac van toi. X, :(k+§)—
a

voik=0,+1, 12, ...

4. Khoang van

a/ Dinh nghia: khoang vén 1a khoang cach giira 2 van sang hodc 2 van tbi lién tiép
b/ Cong thure tinh khoang van:

AD

l a
c. Tai O 12 van sang bac 0 ctia moi birc xa: van chinh giira hay van trung tdm, hay vén s6 0.
5. Ung dung:

- Bo budc song anh sang.

4 AL ~ ia
Neéu biét i, a, D s€ suy radugc A: 4= o

II1. Buéc s6ng va mau sic

1. M&i bire xa don sic ing v6i mot bude song trong chan khong xac dinh.

2. Moi 4nh sang don sic ma ta nhin thiy c6: A = (380 + 760) nm.

3. Anh sang trang ciia Mt Troi 1a hdn hop ctia vo sé anh sang don sic c6 budce song bién thién lién tuc
tir 0 dén oo.
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BAI 26 + 27 + 28: CAC LOAI QUANG PHO. TIA HONG NGOAI VA TIA TU NGOAI
TIA X

I. May quang pho
- La dung cu dung dé phan tich mot chim &nh sang phtc tap thanh nhiing thanh phan don sic.
- Gom 3 bd phan chinh:
+ Ong chuan truc
+ Hé tan sic
+ Buong téi
I1. Quang phé phat xa
a. Quang phd lién tuc
- La quang phd ma trén d6 khong co vach quang phd, va chi gom mét dai c6 mau thay doi mot céch
lién tuc.
- Do moi chit rin, 1ong, khi ¢ &p suat Ién phét ra khi bi nung néng.
b. Quang phé vach
- La quang phé chi chtra nhitng vach sang riéng Ié, ngin cach nhau bai nhitng khoang toi.
- Do céc chat khi ¢ &p suat thap khi bi kich thich phét ra.
- Quang phé vach cuaia cac nguyén té khac nhau thi rat khac nhau (sé lwong céc vach, vi tri va do sang
c4c vach), dic trung cho nguyén t6 do.
I11. Quang phé hap thu
- Quang phd hap thy 1a cac vach hay dam vach ti trén nén cua mot quang phd lién tuc.
- Quang phd hap thy ciia chat khi chira cac vach hap thu va 1a dic trung cho chét khi do.
IV. Tia hang ngoai va tia tir ngoai, tia X
- Burc xa ngoai ving do goi 1a birc xa hong ngoai, birc xa ngoai ving tim goi 1a birc xa tir ngoai
- Ban chat va tinh chat chung cia tia hdng ngoai va tia tir ngoai
+ Ban chat
Tia hong ngoai va tia tir ngoai c6 cling ban chat vaéi anh sang va déu 1a song dién tir.
Tia hong ngoai ¢ budc song tir 760 nm dén vai milimét.
Tia tir ngoai c6 budc song tir 380 nm dén vai nandmét.
+ Tinh chit
Tia hong ngoai va tia tir ngoai ciing tudn theo cac dinh luat: truyén thang, phan xa, khic xa, va ciing
gay dugc hién tuong nhiéu xa, giao thoa nhu 4nh sang thong thuong.

Nguon tao ra Tinh chat Cong dung

Tia hong ngoai - Vat c6 nhiét do cao | - Tac dung nhiét rat - Say kho, sugi am.
hon moi truong xung | manh.
quanh thi phat buac xa | - Gay ra mot s6 phan - Chyp anh héng ngoai,
hong ngoai ra méi | ung hda hoc. chuyp anh ban dém.
truong. - C6 thé bién diéu duoc | - Ché tao bo diéu khién
- Ngudn hdng ngoai | nhu song dién tir cao tur xa dong ma ti vi,
thong dung 1a bong den | tan. quat, may diéu hoa
day toc, bép ga, bép nhiét d6, may dong mo
than, di6t hdng ngoai. ctra nha.

- Trong quan su: 6ng




nhom hong ngoai,
camera hong ngoai, tén
lra tur dong tim muc
tiéu.

Tia tir ngoai - Nhirng vat c6 nhiét @6 | - Tac dung Ién phim | - Trong y hoc: tiét trung
cao tir 2000°C tro Ién | anh. dung cu phau thuat,
déu phat tia tir ngoai. - Kich thich su phat | chita bénh.

- HO quang dién, bé | quang cua nhiéu chat. | - Trong cong nghiép
mat caa Mat Troi 1a | - Kich thich nhiéu phan | thuc pham: tiét tring
nhitng nguon tir ngoai | ung hda hoc. thuc pham truée khi
manh. - Lam ion hoa khéng | dong goi.
- Bén hoi thay ngan. khi va nhiéu chéat khi | - Trong cong nghiép co
khéc. khi: tim vét nut trén bé
- CO tac dung sinh hoc: | mat kim loai.
hay hoai té bao da, té
bao vong mac, diét
khuan, diét nam méc.
- Bi nudc, thuy tinh ...
hap thy rat manh nhung
lai c6 thé truyén qua
duoc thach anh.
Tia X - Tia X co kha ning | - Trong y hoc: chan

C6 ban chét 1a s6ng
dién tur c6 budc song
nam trong khoang tir
10" m dén 108 m.

dam xuyén.

Tia X c6 budc song
cang ngan thi kha nang
dam xuyén cang 16n.

- Lam den kinh anh.

- Lam phat quang mot
sO chat.

- Lam ion hoa khéng
khi.

- Co tac dung sinh 1y:
Huy diét té bao.

doén va chita tri mot sd
bénh.

- Trong cdng nghi¢p:
tim khuyét tat trong vat
duc bang kim loai.

- Giao thong: kiém tra
hanh li hanh khach di
may bay.

- Thi nghiém: nghién
ctru thanh phan, ciu
tric vat ran.

V. Thang séng di¢n tir

S6ng vo tuyén, tia hong ngoai, 4nh sang nhin thay, tia tir ngoai, tia X va tia gamma, déu cé
cuing ban chat, cung 1a song dién tir, chi khac nhau vé tan sb (hay buéc séng). Cac séng nay tao thanh
mot pho lién tuc goi 1a thang séng dién tir.




TUAN 22
BAI TAP
I. Kién thirc can nhé

1. Vi tri van sang

Dé tai A 13 van sang thi:
d2—di = ki
voik=0,£1,£2, ...

C o A, AD
- Vi tri cac van sang: x, =k—
a
k: bac giao thoa.
) . 1. AD
2. Vi tri cac van to1: X, =(k+5)—
a

voik=0,£1,42, ...

3. Khoang van

a/ Pinh nghia: khoang van 1a khoang cach giita 2 van sang hodc 2 vén tbi lién tiép
b/ Cong thure tinh khoang van:

i=—o
a
c. Tai O la van sang bac 0 ciia moi btrc xa: van chinh gitra hay van trung tdm, hay van so 0.

I1. Bai tap

Cau 1. Trong thi nghiém Young vé giao thoa 4nh sang khoang cach giita hai khe 14 a, khoang cach tir

mit phang chira hai khe dén man quan sat 1a D, budc song anh sang dung trong thi nghiém 1a A.

Khoang van dugc tinh bang cong thirc

A= B.iz 2 c.i=*P D.i= 2.
D AD a A

Cau 2. Trong thi nghiém Young vé giao thoa 4anh sang nguoi ta ding anh sang trang thay anh sang

don sic thi

A. van chinh gira 1a van sang c6 mau tim. B. vén chinh giira 12 van sang c6 mau trang.

C. van chinh gitra 1a van sang c6 mau dé. D. vén chinh giita 13 van tdi.

Cau 3. Trong thi nghiém Young vé giao thoa anh sang don sic voi khoang vén 13 i. Khoang cach gitra

van sang va van toi k& nhau 1a

A. 1,5i. B. 0,5i. C. 2i. D.i.

Cau 4. Khoang cach tir van sang bac 4 bén nay dén van sang bac 5 bén kia so voi van sang trung tim

la

A Ti. B. 8i. C. 9. D. 10i.

Cau 5. Khoang cach tir van sang bac 5 dén van sang bac 9 ¢ cing phia voi nhau so v6i van sang trung

tam la

A. 4i. B. 5i. C. 12i. D. 13i.

Cau 6. Trong thi nghiém Young vé giao thoa anh sang khoang cach giira hai khe 1a 2 mm, khoang

cach tir hai khe dén man 1a 2 m, 4nh sang don sic c6 budc song 0,64 pm. Van sang tht 3 cach van

sang trung tdm mot khoang

A. 1,20 mm. B. 1,66 mm. C. 1,92 mm. D. 6,48 mm.



Cau 7. Trong thi nghiém Young vé giao thoa anh sang khoang cach giira hai khe 1a 2 mm, khoang
cach tir hai khe dén man 13 2 m. Van sang thtr 3 cach van sang trung tim 1,8 mm. Budc séng anh sang
don sic dung trong thi nghiém 1a

A. 0,4 um. B. 0,55 um. C.0,5 um. D. 0,6 um.
Cau 8. Trong thi nghiém Young vé giao thoa anh sang khoang cach gitra hai khe 1a 2 mm, khoang
cach tir hai khe dén man 1a 2 m, 4nh sang don sic c6 bude song 0,5 um. Khoang cach tir van sang béc
1 dén van sang bac 10 & cung phia v6i nhau so voi van sang chinh giita 13

A. 45 mm. B. 5,5 mm. C. 4,0 mm. D. 5,0 mm.
Cau 9. Trong thi nghiém Young vé giao thoa anh sang khoang cach giita hai khe 1a 0,5 mm, khoang
cach tir hai khe dén man 13 2 m, 4nh sang don sic c6 budc song 0,5 pm. Khoang cach giita 5 van sang
lién tiép trén man 13

A. 10 mm. B. 8 mm. C.5mm. D. 4 mm.
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ON TAP CHUONG V
. Kién thirc can nhé
I1. bai tap
Cau 1: Quang phé do &nh sang Mt Troi phét ra 1a
A. quang phé vach phat xa. B. quang phé lién tuc.
C. quang phé vach hap thu. D. quang pho dam.

Cau 2: Than thé con nguoi binh thuong cé thé phat ra dwoc bic Xa nao dudi day ?

A. TiaX  B. Tiahdng ngoai C. Tiatirngoai  D. Anh sang nhin thay
Cau 3: Phét biéu nao sau day khong diing ?

A. Tia tir ngoai c6 thé dung dé tiét trung.

B. Tia tir ngoai c6 thé kich thich mot sb chat phét quang

C. Tia tur ngoai cé tac dung manh 1én kinh anh

D. Tia tir ngoai thuong dung dé suoi 4m va siy khd cac san pham.
Cau 4: Tinh chat quang trong nhat va duoc tng dung rong réi nhat cua tia X 1a gi ?

A. Kha nang dam xuyén manh B. Lam den kinh anh

C. Kich thich su phat quang caa mot s6 chat D. Huy diét té bao
Cau 5: Goi ng, ni, Ny, Ne lan Iuot Ia chiét suat caa thuy tinh d6i voi cac tia do, lam, tim, cam. Sip xép
tha tu nao dudi day la dang ?

A.n¢>n>ne > ng. B.na<nc<ni<n. C.ng>nc>n>ne D. n¢<ni<ne < ng.
Cau 6: Trong mot thi nghiém Y-ang vé giao thoa anh séng, hai khe Y-ang cach nhau 2 mm, hinh anh
giao thoa dugc ung trén man anh cach hai khe 0,5 m, anh sang sir dung 1a anh sang don sic c6 budc
song 0,60 pm. Vi tri van sang bac 6 ké tir van sang trung tam 1a:

A.0,9mm B. 9mm C. 90 mm D. 0,09 mm
Céau 7: Trong mot TN giao thoa anh sang nguoi ta do dugc khoang cach tir van sang thir 3 dén van
sang thr 8§ & cung mat phia doi véi van sang trung tam la 2,5mm. Khoang van la

A.izl,Ommv B.i=10 mm C.i=50mm D.i=0,5mm.
Cau 8: Quang pho lién tuc dugc phat ra khi nung néng:
A. chit ran, chat long, chat khi. B. chét ran va chat long.

C. chat rin, chat long, chat khi c6 dp suat I6n.  D. chat ran.
Cau 9: Tinh chét ndi bat cua tia hong ngoai Ia:

A. Téc dung nhiét B. Gay ra mot s6 phan tng héa hoc

C. Bién diéu nhu séng dién tir D. Téc dung sinh hoc
Cau 10: Chon phét biéu ding khi néi vé sy sap xép cac birc xa dién tir dudi day theo thtr tu ting dan
ctia tan so:

A. Tia X; tia tir ngoai; &nh séang nhin thay:; tia hong ngoai

B. Anh sang nhin thay; tia hdng ngoai; tia tir ngoai; tia X

C. Tia hdng ngoai, 4nh sang nhin thay, tia tr ngoai, tia X

D. Tia tir ngoai, tia hdng ngoai, &nh sang nhin thiy, tia X.
Cau 11: Trong thi nghiém giao thoa anh sang 2 khe sang duoc chiéu bang 4nh sang tring
(0,38um <A <0,76pum). Khoang cach gitra 2 khe la 0,3mm khoang cach tir man chira hai khe téi man
hing anh 1a 90cm. Piém M céch van trung tdm 0,6cm. Héi c6 bao nhiéu anh sang don sic cho van
séng tai M?



A. 2. B. 4. C. 3. D.5.
Cau 12: Trong thi nghiém giao thoa anh sang cac khe sang duoc chiéu bang anh sang don sic 4 =
0,5 1 m, khoang cach giira 2 khe 1a 0,4mm khoang céch tir 2 khe t6i man 1a 80cm. Diém M cach van
trung tdm 0,8cm thudc:

A. van sang bac 8. B. van sang bac 9. C. van téi thu 8. D. van téi thir 9.
Cau 13: Tia hong ngoai, 4nh séng nhin thiy, tia tir ngoai, tia X va tia gamma déu la
A. séng co. B. song vo tuyén. C. song dién tur. D. song anh sang.
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KIEM TRAL1TIET
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Chwong VI. LUQNG TU ANH SANG
BAI 30 + 31: HIEN TUQONG QUANG PIEN. THUYET LUQNG TU ANH SANG
HIEN TUQNG QUANG DPIEN TRONG

I. Hién twong quang dién, chat quang din va hién tweng quang dién trong
1. Thi nghiém caa Héc vé hién twong quang dién
2. Pinh nghia

- Hién tuong anh sang lam bat cac electron ra khoi mat kim loai goi la hién twong quang dién (ngoai).
- Hién tuong quang dién trong 1a hién twong anh séng giai phong cac electron lién két dé cho ching
trg thanh cac electron dan dong thoi tao ra cac 16 tréng cuing tham gia vao qué trinh dan dién.

- Chat quang dan 1a cac chat ban dan dan dién kém khi khdng bi chiéu sang va dan dién tét khi bi
chiéu anh sang thich hop.
IL. Pinh luit vé giéi han quang dién

Dbi voi mdi kim loai, anh séang kich thich phai co6 budc séng A ngin hon hay bang giéi han quang
dién Ao cua kim loai do, mai gay ra dugc hién tuong quang dién.

I11. Thuyét lwong tir &nh sang
1. Gia thuyét Pliang

Luong nang lugng ma mdi 1an nguyén tir hay phan tir hdp thu hay phat xa c6 gia tri hoan toan xac
dinh va bang hf; trong d6 f1a tan sé caa cua anh sang bi hap thy hay duoc phét ra; con h 1a mét hang
s6.
2. Lwgng tir nang lwgng

Luong tir nang luong: € = hf :%

h = 6,625.104).s | hang s6 Plang.
3. Thuyét lwgng tir anh sang
+ Anh sang duoc tao thanh boi cac hat goi 1a photon.
+ Vi mbi anh sang don sac c6 tan so f, cac photon déu giong nhau, mdi photon mang ning luong
bang hf.
+ Trong chan khong, phdton bay véi toc do ¢ = 3.108m/s doc theo cac tia sang.
+ MJi 1an nguyén tir hay phan tir phat xa hodc hap thu anh sang thi ching phat ra hay hap thu mot
photon.

Ph6ton chi ton tai trong trang thai chuyén dong. Khong c6 photon ding yén.
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BAI 30 + 31: HIEN TUQONG QUANG DPIEN. THUYET LUQNG TU ANH SANG
HIEN TUQONG QUANG DPIEN TRONG

4. Giai thich dinh luat vé giéi han quang dién bang thuyét lweng tir &nh sang
Trong hién tuong quang dién mdi phdtdn bi hap thu s& truyén toan bo ning luong cho mét electron.
Dé bt duoc electron ra khoi bé mat kim loai thi nang luong caa phdtdn phai lén hon cong thoat A:
_hc hc

hf= — >A= —
A 7y

= A <Ao; VoA = Kc la gigi han quang dién cua kim loai.

IV. Ludng tinh song — hat cia &nh sang

Anh sang vira c6 tinh chét song lai vira c6 tinh chat hat nén ta néi anh sang c6 ludng tinh séng — hat.
V. Quang dién tré

Quang dién tré 1a mot dién tre 1am bang chat quang dan.
CAu tao gom mat soi day bang chat quang dan gan trén mot dé cach dién.
VI. Pin quang dién
+ Pin quang dién 12 mot ngudn dién chay bang nang luong anh sang. N6 bién ddi truc tiép quang ning
thanh dién nang.
+ Pin quang dién dugc tng dung trong cac may do anh sang, vé tinh nhan tao, may tinh bo tui, ...
Ngay nay, ngudi ta da ché tao thir thanh cong & t6 va ca may bay chay bang pin quang dién.
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BAI TAP
I. Kién thérc cAn nhé
h
Luong tir nang luong: € = hf :7C
cong thoat A:
hf= NG a=hC
A Ao

. he . ... ) . .
= A <Ao; VOl Ao = N 1a gidi han quang dién cua kim loai.

1. Bai tap

1. Bai 12/158 SGK

2. Bai 13/158 SGK

3. Cong thoat électrdn ra khoi mot kim loai 1a A = 1,88 eV. Biét hang s6 Plang h = 6,625.103 J.s, van
téc anh sang trong chan khong ¢ = 3.108 m/s va 1 eV = 1,6.10*° J . Giéi han quang dién caa kim loai
d6 13 bao nhiéu? P.a: 0,67.10° m.

4. Bibt hing sé Plang h = 6,625.1034 J.s va van téc anh sang trong chan khong ¢ = 3.10° mis.
Tinhning luong mot photdn caa anh sang c6 buéc song A = 6,625.107 m ? D.a: 3.101° ]

5. Lan luot chiéu hai buc xa c6 bugc song A1 = 0,75 um va A2 = 0,25 um vao tdm kém c gigi
han quang dién Ao = 0,35 pum. Buc xa ndo gay ra hién tugng quang dién?

b.a: A2



