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Tong hop kién thic: Hién tuong Quang - Phat
quang

Hién tugng quang - phat quang la moét chd dé quan trong trong chuong "“Lugong
tir Anh sang" cua Vat li I6p 12. Tai liéu nay sé hé thong hda toan bo kién thic tur
co ban dén nang cao, gilp hoc sinh nam viing khai niém, dac diém va Gng dung

cla hién tugng nay.
1. Hién tuong quang - phat quang la gi?

a. Pinh nghia

Hién tugng quang - phat quang la hién tugng mot s6 chat cé kha nang hap thu
adnh sadng c6 budc séng nay dé phat ra 4nh sadng c6 budc séng khac. Anh séng

do chat dé phat ra duoc goi la dnh sdng phat quang.

Pac diém quan trong cda hién tugng nay la su phat sdng xay ra & nhiét do
thuong, nén con dugc goi la "anh sang lanh", phan biét véi su phat sang do
nung néng (phat quang nhiét).

b. Co ché cia hién tuong quang - phat quang

Co ché nay duogc gidi thich dua trén thuyét lugng tir dnh sang:

1. Hap thu nang luong: M6i nguyén td, phan t cha chat phat quang hap thu

hoan toan mot photon cla anh sang kich thich cé nang lugng € = hf. Nang

luong nay lam cho nguyén t&, phan t& chuyén ti trang théi co ban |én trang
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thai kich thich cao hon.

2. Mat mat nang luong khéng buc xa: Trong khi & trang thai kich thich (thoi
gian séng rat ngan, khoang 10°8s), nguyén tl/phan t& va cham véi cac
nguyén ta/phan tlr khac va mat di mét phan nang luong duéi dang nhiét.

3. Buc xa nang luong (phat quang): Sau dé, nguyén ti/phan t& chuyén tir
trang thai kich thich vé trang thai c6 nang luong thap hon (hoac trang thai co

ban) va phat ra mot photon cla anh sang phat quang cé nang lugng €' = hf'.
Vi cé sy mat mat nang lugng trong qué trinh trung gian, nang lugng cla photon
phat ra luén nhd hon nang lugng clda photon kich thich (€' €).
2. Phan loai hién tuong quang - phat quang

Dua vao thoi gian kéo dai cla su phat quang sau khi tat 4nh sang kich thich,
nguoi ta chia hién tugng quang - phat quang thanh hai loai: huynh quang va lan

quang.

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 2/7



Dinh

nghia

quang

Co ché

Huynh quang

La su phat quang c6 thoi
gian phat quang rat ngan
(dudi 10°8s). Anh séng
phat quang tat gan nhu
tdc khac sau khi tat anh

sang kich thich.

R&t ngan (< 1078 s).

Su chuyén mirc nang
luong dién ra truc tiép tur
trang thai kich thich vé
trang thai co ban. Qué
trinh nay khéng cé trang

thai trung gian bén.
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Lan quang

La su phat quang cé thoi gian phat

quang kéo dai (tir 1078s trd 1&n, cé thé
vai gidy, vai phdt hoac hang gid). Anh
sang phat quang con kéo dai mét thai

gian sau khi tat anh sang kich thich.

Kéo dai (= 108 s).

Sau khi 1én trang thai kich thich,
nguyén ti/phan t& chuyén vé mot
"trang thai gid bén" (metastable state).
Nguyén ti bi "git" lai & trang thai nay
mot thoi gian réi méi chuyén vé trang
thai co ban va phat ra photon. Thai
gian bi gilr lai nay chinh la nguyén
nhan gay ra su kéo dai cla su phat

quang.
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Huynh quang Lan quang

Thuong xay ra véi chat ,
phat Thuong xay ra véi chat ran.
ldng va chat khi.

quang
e Dung dich Fluorescein
dudi anh sang t& ngoai
sé phat ra anh sang e Cac chat saon trén bién béo giao
mau luc. Khi tat den ta théng, coc tiéu, kim dong ho da
Vidu ngoai, su phat sang guang. Chdng hap thu anh sang ban
minh cling tat ngay. ngay va phat séng trong dém.
hoa ) .
e Anh sang phat ra tu e DO chai tré em (sao, hinh dan) phat
den 6ng huynh quang sang trong bdng toi.

(den compact, den

tuyp).

3. Pac diém cua anh sdng huynh quang (Pinh luat Stokes)
a. Noi dung dinh luat Stokes (Xtoc) vé su phat quang

Dinh luat nay mo6 tad moéi quan hé gilta budc séng cla anh sang kich thich va

anh sang phat quanag.

Phat biéu: Anh sang phat quang luén cé budc séng dai hon budc séng cla &nh

sang kich thich.
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Cong thuc:A' > A hoac )\pq > Akt
Gidi thich: Theo thuyét lugng t&, nang lugng clda photon dugc tinh bang cong
thic € = hc/A. Nhu da gidi thich & phan co ché, do cé sy mat mat nang lugng
trong qué trinh chuyén tu trang thai kich thich vé trang thai co ban, nén nang
lugng cua photon phat quang (€') lubn nhd hon nang lugng clda photon kich
thich (g).

e hc/AM hc/A= 1/N1/A e N > A

Diéu nay cdé nghia la budc séng cta dnh sang phat quang (A') luon Ién hon budc

séng cla anh sang kich thich (A).
b. Vi du minh hoa dinh luat Stokes

e Vi du 1: Chiéu mét chum anh sadng tl ngoai (khéng nhin thay, budc séng
ngan, vi du A = 365 nm) vao moét dung dich Fluorescein. Dung dich nay sé
phat ra dnh sdng mau xanh luc (nhin thay dugc, budc séng dai hon, vi du A'

= 520 nm). Ta thay ro 520 nm > 365 nm.

e Vi du 2: Mot chat hap thu dnh sdng mau cham (A = 440 nm) va phat ra dnh
sdng mau vang (A" = 580 nm). Diéu nay tuan thu dinh luat Stokes vi 580 nm

> 440 nm.

e Vi du3 (Truong hop khdng xay ra): Mot chat khong thé hap thu anh sang
mau dé (A = 700 nm) dé phat ra 4nh sédng mau tim (A' = 400 nm) vi diéu nay
vi pham dinh luat Stokes (buéc sé6ng phat quang nhé hon budéc séng kich

thich).
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4. Ung dung cua hién tuong quang - phat quang

Hién tugng quang - phat quang cé rat nhiéu ing dung quan trong trong khoa

hoc, cong nghé va doi song hang ngay.

e Dén huynh quang: Day la ing dung phé bién nhat. Bén trong dén 6ng c6
mot I6p bot huynh quang. Khi cé dong dién chay qua, né lam phat ra tia ta
ngoai (anh sang kich thich). Tia t& ngoai nay dap vao I6p bdét huynh quang,
lam 16p bbt nay phat ra dnh sdng trang (dnh sang phat quang) ma ching ta
st dung dé chi€u sang. Hiéu suat cia dén huynh quang cao hon nhiéu so véi

den soi dot.

e Son va muc phat quang: Son lan quang dugc s dung trén cac bién bao
giao thong, coc tiéu, vach ké duong dé ching cé thé tu phat sdng vao ban
dém, tang cuong an toan. Muc huynh quang dugc dung trong but highlight
dé€ lam ndi bat van ban.

» Ki€m tra tién gia, gidy td quan trong: Trén tién polymer hoac céac loai
gidy to an ninh, nguoi ta thuong in cac sgi hoac hinh dnh bang muc phat
quang. Khi soi dudi den t&r ngoai (dén UV), cac chi tiét nay sé phat sang, gilup
phan biét that gia.

e Trong y hoc va sinh hoc: Cac chat huynh quang dugc dung lam "chat danh
dau" dé theo doi cac qua trinh sinh hoc phirc tap trong té bao. Ky thuat hién
vi huynh quang cho phép cac nha khoa hoc quan sat vi tri va su di chuyén
cla cac phan td cu thé.

e Man hinh hién thj: Cdc man hinh CRT (man hinh TV, may tinh cl) hoat
dong dua trén nguyén tac cdc chum electron ban vao mot 16p bét 1an quang
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trén bé mat man hinh, lam né phat sdng tao ra hinh anh.
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