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Z-scan technique using top-hat | Ky thuat Z-scan vai chum top-hat
beams
Top-hat instead of Gaussian beams | Chung t6i st dung chum top-hat thay
are used in Z-scan experiments to | cho chum Gauss trong cac thi nghiém
measure nonlinear optical Kerr | Z-scan dé do hé sé Kerr phi tuyén
coefficients of materials. An|quang hoc. Mot biéu thac thuc
empirical expression is obtained | nghiém duoc rat ra cho phép tinh
which allows direct calculation of | toan truc tiép hé sé Kerr (chiét suat
the Kerr coefficient from measured | phi tuyén) tir do chénh léch gitta cuc
peak-valley transmittance | dai va cuc tiéu truyén qua do duoc.
differences. Predictions of the | Cac du doan cia mo hinh dugc danh
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model are compared with Z-scan
measurement on CS2. Using top-hat
beams, the sensitivity of Z-scan
measurements is a factor of 2.5
greater than for Gaussian beams.

The Z-scan technique developed by
the CREOL (Cen-ter for Research
in  Electro-Optics and Lasers)
groupl,2 is a sensitive yet simple
method of accurately measuring
intensity-dependent optical
nonlinearities of materials. It is
based on  self-focusing  or
defocusing of an optical beam by a
thin sample. The sample is moved
along the propagation direction (Z
axis) of a focused beam, and the
variation of the far-field intensity is
used to determine the optical non-
linearity. To date, primarily
Gaussian beams have been used in
Z-scan measurements. Gaussian
beams are not al-ways readily
available, however. Beams with
top-hat spa-tial profile, on the other
hand, can be readily obtained by
taking a small portion of the
expanded beams from lasers with
arbitrary beam profiles.

We have carried out theoretical and
experimental stud-ies of the Z-scan
method using beams with a top-hat
spatial profile, and compared the
results with those for Gaussian
beams. Such comparisons provide
an estimate of the de-pendence of
Z-scan results on beam profile. The
sensitivity of Z-scan measurements
with top-hat beams is about 2.5
times greater than that with
Gaussian beams. In the fol-lowing,
we confine our attention to the case
where the sample under study is a

gia bang thuc nghiém do CS2. Dung
cac chum top-hat, do nhay cua phép
do Z-scan ting gip 2.5 lan so véi
chum Gauss.

Ky thuat Z-scan do mot nhom tai
CREOL phéat triéen (Trung Tam
Nghién Cuu Quang bDién Tu va
Laser) la mot phuong phap don gian
nhung nhay dé xac dinh chinh xéc
chiét suat quang hoc phu thudc cudng
do cua vat lieu. N6 dua trén hién
tugng tu hoi tu hoac tu phan ky cua
mot chum quang hoc do mau méng.
Mau dugc di chuyén doc theo huéng
truyén (truc z) cia mot chum hoi tu,
va su dao dong cuong do truong xa
dugc dung dé xac dinh mtc do phi
tuyén quang hoc. Hién nay, ky thuat
Z-scan chu yéu str dung chum Gauss.
Tuy nhién, dau ra cua laser khéng
phai lac nao ciling c6 dang Gauss. Bén
canh d6, chum top —hat lai c6 thé
dugc tao ra mot cach dé dang bang
cach lay mot phan nho caa mot chum
dugc mo rong tur laser cé bién dang
tuy y.

Chung t6i da thuc hién nghién ctu ly
thuyét va thuc nghiém phuong phap
Z-scan véi chum co bién dang khéng
gian top-hat, va so sanh cac két qua
voi chum Gauss. Viéc so sanh nay
giup chung ta danh gia dugc sy phu
thudc cuia cac két qua Z-scan vao bién
dang chum. B$ nhay cua phép do Z-
scan voi chum top-hat 16n hon
khoang 2.5 lan so voi chum Gauss.
Sau day, chung ta chi xét truong hop
mau nghién ciru 1a moi truong Kerr
khong tén hao phi tuyén, tic 1a chi co
phan thyc cua...khac khoéng. Moi




nonlinear lossless Kerr medium, | truong nhu thé c6 thé md ta thong
i.e., only the real part of ~(3) is |qua chiét suit phu thudc cuong
nonzero. Such a medium can be | do....., trong d6 I 1a cuong d6 anh
described by an intensity-dependent | sang va y la hé s6 Kerr phi tuyén can
refractive index n=n0+yl, where | is | do. Gia tri cua......

the light intensity and y is the
non-linear Kerr coefficient to be
measured. The value of ~(3> is




