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BAO CAO HQC THUAT HQC KY I, NAM HQC 2021-2022

Muc dich: Giup ngudi doc hi€u ve co ché hoat dong, cac uvu nhugc diém va ing dung cia

cac loai ngudn sang st dung trong nghién ctru vat liéu quang
Tén bao cao:

CAC NGUON SANG KICH THICH TRONG NGHIEN CUU VAT LIEU QUANG

Tém tit

Trong nganh khoa hoc nghién ctru vat liéu quang ban din, ngudn sang kich thich dong vai trd
quan trong trong viéc kich thich cic mau dé nghién ctru hiéu Gmg. Trong bao céo nay, tac gia trinh
bay vé cac loai nguén sang kich thich trong nganh nghién ctru khoa hoc Vit li¢u, dac biét 1a vat licu
quang-ban dan, bao gdm cac ngudn sang don sic, ngudn sang tring, ngudn sang cong suit cao,
ngudn sang cong suat thap, nguon sang phat xa lién tuc va ngudn sang phat xa theo xung. Cac dic
tinh cua cic ngudn sang nay ciing nhu cic wu, nhugc diém va pham vi Gng dung cta ching duoc
néu ra va ban luan, tir d6 cac nha nghién ctru ¢6 thé sir dung cac ngudn sang phi hop véi muc dich

cua minh.

1. MO DAU

Nguon sang rat can thiét cho tu nhién va con ngudi. Trong tu nhién, ngudn sang phd
bién 14 mit troi dong vai tro quan trong trong qua trinh quang hop ciia cdy xanh, duy tri
vong tudn hoan ciia nudc, va giup cac dong vat ¢ thé nhan biét thé gidi xung quanh khi
kiém moi... Pdi voi con nguoi, ngodi ngudn sang ty nhién 13 mat troi thi cic ngudn sang
nhén tao dugc tao ra voi cac dic tinh khac nhau dé phuc vu cac muc dich khac nhau trong
cudc séng con ngudi. Ching han 4anh sang cyc tim (UV) gitip qua trinh 1am kho keo nhanh
hon, cac dén LED phat anh sang trang dé giup mét ngudi ¢ thé nhin duoc cac vat thé vao
ban dém, dén LED hong ngoai giup cho camera hong ngoai hoat dong duoc vao ban dém,
mot sb ngudn sang duoc sir dung trong cac vudn cdy dé kich thich qua trinh sinh truéng va
phat trién cta cdy... Trong nghién ctru khoa hoc, dic biét 1a nghién ctru, khao sat tinh chat
clia cac vat liéu quang ban dan, ngudn sang dong vai tro rat quan trong. Khi chiéu anh sang
v6i bude song thich hop vao cac vat liéu ban dan, hién tuong quang dién (bao gdm ca quang
dién trong va quang dién ngoai) s€ xay ra, cac di¢n tir trong nguyén tor dugc bt ra va trd
thanh céac dién tir ty do, 1am cho do dan dién cua vat liéu thay ddi. Cac nguén sang don sdc
chiéu sang lién tuc s& gitp viéc tim ra cac tinh chit cta cac vat liéu d6i voi mot bude song
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nhat dinh. Bang viéc thay ddi budc song cua ngudn song, tinh chat cua vt lidu dudi tac
dung ctia ngudn sang phirc tap c6 thé duoc suy luan. Ngoai ra, cic ngudn anh sang cong
suit cao ciing duoc sir dung dé kich thich mau trong nhitng nghién ctru dic biét. Cé nhiéu
tinh chat thi vi cta vat liéu c6 thé dugc tim ra khi kich bang 4nh sang cong suit 16n nhu
hién tuong bao hoa hat tai dién, hi€u tng phi tuyén ... Tuy nhién, hau hét cac nguén sang
cong suat 16n thuong 1a dang xung vai thoi gian sinh cong suét rit ngin va chiing c6 tan s6
lap xac dinh. Tuy nhién, cong suat trung binh cia loai ngudn sang nay thip hon nhiéu so

v6i cong suat dinh.

2. PHAN LOAI CAC NGUON SANG TRONG NGHIEN CUU KHOA HQC
2.1. Ngudn sang tring phat xa lién tuc

Dic diém céc loai ngudn sang nay 1 phat ra anh sang v6i nhiéu mau sic khac nhau,
khi nhin vao thi ngudi quan sat sé thdy 4nh sang giéng nhu anh sang trang ctia mat troi phat
ra. Mot trong nhitng ngudn sang anh sang lién tuc pho bién 1a bong dén sir dung day toc lam
bang tungsten. Mau sic cua anh sang phat ra co thé thay doi dugc nhd vao viéc thay doi
nhiét d6 cia day toc (nhiét d6 duoc thay doi théng qua hiéu dién thé dit vao bong dién).
Day toc bong dién co thé duoc coi nhu mot vat den tuyét ddi voi phé phat xa duogc thé hién
trén hinh 1 phia bén trai. Khi nhiét do tang, dinh phat xa dich vé phia budc séng ngan. Noi
cach khac, khi ngudn sang c6 nhiét d6 thip, anh sang phat ra c6 mau do, khi tang nhiét do
nay 1én thi mau cta anh sang dich vé phia mau xanh. Dbi v6i bong dién, khi dit hiéu dién
thé vao hai cuc cua day toc, ddy toc s& nong 1én do tac dung nhiét ctia dong dién va phat ra

anh sang (hinh 1, bén phai).
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Hinh 1. Phé phdt xa ciia vit den tuyét doi tai nhitng nhiét do khdac nhau (bén trdi),
anh cua mot bong den day toc tungsten khi phat sang (bén phdai).
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Vi bong dién sir dung dy toc tungsten, d6 sang thuong khong 6n dinh trong sudt
qué trinh phat sang nén ngudn sang nay chi ding dé nghién ctru dinh tinh cac hién tugng
quang trong vat liéu. Dé nghién ctru dinh luong céc tinh chat cua vat liéu quang, ngudn sang
c6 cong sudt phat xa va phd phat xa 6n dinh can dugc sir dung. Mot trong nhitng ngudn sang

nhu vy la dén Xenon.

Hinh 2. Cdu tao ciia mot bong dén Xenon do hing Hamamatsu sin xudt véi cong sudt vai
chuc Wvéi do on dinh cao, tudi tho 1én t&i vai nghin gio

Trong bong dén Xenon, chét khi dugc su dung dé tao ra anh sang la khi Xenon, hai
dién cuc duoc 1am bang kim loai quy c6 d bén cao. Do khong cé day téc nén anh sang
dugc tao ra dua trén hién tugng phong hd quang gitra hai di¢n cuc khi dat hi¢u dién thé
khoang vai nghin von. Do vdy bong dén luén can mot ngudn di kém dé tao ra hidu dién thé
cao dé hién tugng phong dién xay ra. Dong dién tir chay gitra hai dién cuc va cham véi cac
nguyén tur khi Xenon va anh sang dugc phat ra. Bong dén Xenon phat xa 4nh sang c6 cuong
do rat 6n dinh, phé phat xa tuong ddi rong tur vung cuc tim tdi vung can héng ngoai nén
dugc ung dung vao viéc phan tich dinh lugng céac tinh chat quang cua vat li¢u.
2.2, Nguf)n sang don sic phat xa lién tuc

Mot trong nhirng cach tao ra ngudn sang don sic co cudng do 6n dinh trong thoi gian
dai 1a str dung dén Xenon két hop véi may don sic dé loc ra mot thanh phan anh sang véi
budc song xac dinh. B9 don sdc cua anh sang tao ra phuy thudc rat nhiéu vao chét lugng cua
cach tir va do rong cua khe (slit) 1ay 4nh sang dau ra ciia may don sic. Uu diém cta ngudn
sang nay 1a co thé 1y bat ctr budc song nao nam trong phd phat xa ctia dén va do don sic
c6 thé diéu chinh dugc. Mot trong nhiing nhuoc diém ciia ngudn sang nay 1a khi l1ay anh
sang cia budc A thi ddng thoi ciing nhan phd bac 2 ciia anh sang budc song A/2, va pho bac
3 ctia anh sang budc song A/3. Do vay, kinh loc can thiét dé tach cac thanh phan khong can
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thiét. Hon nita, gia thanh ctia hé ciling rat dit va cAn dam bao truc chuan tét cho cc thanh
phan trong hé.

Ciing c6 thé két hop anh sang tring phat xa tir dén Xenon v6i mot kinh loc dai hep (bandpass
filter)

Hinh 3. Mot kinh loc dai hep (bandpass filter) cua hang Newport, anh sang sau khi loc co
dinh tai 450nm va co dé rong la 10nm

Khi str dung kinh lgc dé tao nguén sang don sdc, wu diém cua thiét bi 1a gon nhe, do
linh dong cao, ré tién, tranh duoc phé bac 2, bac 3 cua nhitng anh sang khong mong mubn.
Tuy nhién, kinh loc c6 mdt s6 nhuge diém nhu d6 don sic khong cao 13m, budc song can
loc va do don séc c6 tri s6 ¢ dinh do nha san xuat quy dinh, khong thay d6i duoc nhu may
don séc. Trong mot sb truong hop, cac kinh loc c6 thé phat xa thém anh sang khi bi kich
thich, gay nhiéu loan cho phép do.
Ngoai ra, diode laser ciing duoc sir dung dé tao ra anh sang don sic lién tuc. Cac diode nay
hoat dong dua trén chuyén muc ving-ving cua dién tir kich thich. Cong sut ciia ngudn séng
kha cao va c6 thé diéu chinh dugc, budc song cua anh sang khong thay d6i dugc va phy
thudc vao loai vat liéu lam thiét bi, dong thoi thiét bi kha cong kénh, gia thanh cao. Tuy
nhién d6 don sic kha tt, 36 6n dinh cling kha cao.
2.3.  Nguon sang don sic cong suit cao

Ngudn sang ndy thuong 1a cac laser cong suat cao. Cac ngudn laser chu yéu 1a cac
ngudn xung. Nguyén 1y hoat ddng cta laser duoc giai thich nhu sau: Mot dén phat laser véi
budce song don sic co cong suat rat cao va co tan sd 1ap xac dinh. Tiép theo, tia laser phat ra
dugc din dén mot thiét bi OPO (optical parametric oscillator), tia sang sau khi di qua OPO
s€ dugc phan tach thanh 2 tia voi 2 budce song khac nhau, véi ndng luong photon cia chiing
bang ning luong photon cua laser kich thich ban dau. Bang cach thay d6i goc chiéu cua tia
laser ban dau, budc song thu duge cling thay doi theo, laser don sic véi budc song co thé

diéu chinh duoc tao ra.
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Hinh 4. D6 thi thé hién nang lwong phdt xa ciia mét laser xung cong sudt cao. Trong moi
chu ky, anh sang laser chi dwoc phat mét khoang thoi gian ngdn

Loai laser nay c6 mot sé wu diém: co thé thay doi dugc budce song dua vao viée quay OPO.
Do tinh phén cuc cua laser ma cac anh sang khong mong mudn cé thé dugc loai bo thong
qua cac kinh loc phan cuc. Trong trudng hop c6 nhiéu budc song ton tai véi cing phuong
phan cuc thi c6 thé ding lang kinh dé tach. Tuy nhién d6 bén ctia dén laser kich thich thudng
khong duoc cao, laser nay co thé gdy nguy hiém trong qué trinh do dac hodc c6 thé pha huy
cac thiét bi khi nguoi sir dung khong chii y, ngoai ra thiét bi kha cong kénh va dit tién, hé
cling yéu cau k¥ ning truc chuan t6t dé dam bao cho tia laser phat ra c6 cudng do 6n dinh
véi hiéu suét cao. Cac laser cong suit cao dang xung thuong dugc st dung trong viéc khao
sat do phan ra ciia pho phat xa (decay), nghién ciru hién tugng bdo hoa trong phat xa, sir
dung trong viéc khao sat nhan hat tai dién bang hé do hap thy cam tng.
3. KET LUAN

Nhu vy c6 rat nhiéu loai ngudn sang khac nhau véi nhiing tinh chat khac nhau va dic
trung cho timg loai ngudn sang. Tiy theo ting muc dich cia phép do va tinh chat ciia mau
ma cac nguén sang duogc lya chon mot cach phu hop.Véi nhitng phép do can do chinh xac
cao, viéc do cong suit ciia ngudn sang kich thich kém theo phép do tinh chit cua vat liéu 1a

rat can thiét dé hiéu chinh su thing giang cudng do anh sang kich thich ctia ngudn sang.
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