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Ki thuat Z-scan qua viéc do ban kinh chum

Tom tit: Chlng t6i gidi thieu mot ki thuat duoc suy ra tir ky thuat Z-scan ndi tiéng dé do
su phi tuyén quang hoc. Phuong phap nay do tryc tiép ban kinh chum trong truong xa
thay vi do hé s6 truyén qua caa chim qua mot khe nhu trong phién ban ban dau. N6 c6
wu diém 1a khdng nhay véi su bat 6n huéng chim, va hau nhu khéng nhay véi su thay
ddi cong suat. Hon nira, cac tinh todn can thiét dé xac dinh cac tham sé phi tuyén dugc
don gian héa. Pé minh hoa cac uu diém cua phuong phap hiéu chinh nay, cac phép do
ban kinh chum va hé sb truyén qua duoc thuc hién ddng thoi trong vat liéu quang phi
tuyén tiéu chuan CS,. Sy khop riéng biét cac phép do nay cho chung ta hau nhu cing céac
gia tri phi tuyén kha giéng vai cac gia trj trong tai liéu. Su khép chung da dugc &p dung
cho ca hai tap hop cac phép do, tang cuong do chinh xac cua phuong phap.
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FICURE 2 Radius z-scan plot for a 1-mm-thick C8z cell. The valley—peak
configuration is characteristic of self-defocusing induced by thermal effects.
The solid and dashed lines correspond to the separate ({(Adyg) = —0.78) and
common ({Adqg) = —0.73) fittings, respectively. The value of the parameter
g chosen was 0.08. Both fittings were performed with wyp = 53.5 pm (g =
1.124 cm)
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FICURE 3 Transmittance z-scan plot simultancously taken with the ra-
dius plot. The peak—wvalley configuration is again characteristic of thermal
self-defocusing. The solid and dashed lines correspond to the separate
({Adp} = —0.68) and common ({Addy) = —0.73) fittings, respectively. The
value of wyg used was again 535 pum (zp = 1.124 cm)
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FICURE 4 Sensitivity of the proposed z-scan technique versus the fraction
g of the peak irradiance for which the beam radius is defined. The square
points, together with the error bars depict the experimental measurements
and their uncertainty




4) Két luén:

Tom lai, ki thuat Z-scan hiéu chinh dua trén viéc do truc tiép su thay ddi ban kinh chum
trong truong xa sir dung CCD camera va laser beam profiler dugc dé suat. Nhu d3 thiy,
phuong phap dugc ap dung dé do sy phi tuyén nhiét cia CS,, gia tri cua phuong phap
hiéu chinh duoc dé xuat dd dugc khiang dinh qua viéc thyc hién dong thoi Z-scan truyén
qua dung mot khe mém. Uu diém chinh ctia phuong phap dugc dé xuat laco thé giam sat
lién tuc toan bd bién dang chum, han ché cac khé khin trong cac van de vé sy bat on cua
su dinh huéng chum va triét ti€u anh hudng cua sy thay ddi cong suit laser dén dix liéu
thuc nghiém. Hon nira, viée sit dung beam profiler cho ching ta co hoi dé thyc hién dong
thoi cac phép do Z-scan ddi v6i cac tham sé khac nhau (chang han nhu ban kinh chum va
hé sb truyén qua qua mot khe mém) cho phép tinh toan chinh xac hon chiét suat phi
tuyén. Viéc thuc hién dong thoi cac thi nghiém Z-scan dong va mé 13 c6 thé. cudi cling,
phuong phap c6 thé dugc mo rong dé dang cho cac truong hop rat phd bién cua mot
chum Gauss khong tron mot cach hoan héo, trong trudng hop nay ki thuat do hé s truyén
qua ban dau qua mot khe tron xac dinh that su rat 1a khé khan, viéc mo rong nay s¢€ la
mot chi dé cia mot cong trinh tiép theo.

Hinh 2 D6 thi Z-scan ban kinh d6i véi mot mau CS, day 1mm. Cau hinh thung ling -
peak 1a dic trung ciia su ty phan ki duge cam Gng boi cac hiéu tmg nhiét. Cac duong lién
nét va cac duong cham cham tuong Gmg voi su khdp riéng <A de>=-0.78 va sy khop
chung <A ®¢>=-0.73. Gia tri cac tham sd q dugc chon 13 0.08. Ca hai su khdp duoc thuc
hién v&i 0= 53.5um tic 1a ze= 1.124cm.



Hinh 3 D6 thi Z-scan truyén qua dugc thuc hién dong thoi véi do thi do ban kinh. Cau
hinh thung liing-peak maot lan nita lai 13 d3c trung cua su ty phan ki nhiét. Cac duong lién
nét va dudng chdm chdm tuwong tmg voi su khép riéng <O de>= -0.68 va chung
<O $y>=-0.73, gia tru cua oy dugce s dung 1a 53.5 pum tirc 1a zp= 1.124cm.

Hinh 4 B§ nhay cua ki thuat Z-scan dugc dé xuét theo q cua buc xa peak ma ddi véi n6
ban kinh chum duoc x4c dinh. Cac diém vudng cing v6i cic thanh sai s6 miéu ta cac
phép do thuc nghiém va cac sai sd ciia chung.
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