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Stimulated Raman scattering and four-wave mixing in a hollow optical
flber filled w1th the mixture of carbon tetrachlorlde and phenylethanol
Chen Ytqmg, Wang Lez Qm Mmgrm
(Shanghai Institute of Laser Technology, Shanghai 200233)

Abslract. Stimtllla;ted Raman scattering (SRS) and four- wave mixing (FWM) in a hollow
optical fiber filled with the mixture of carbon tetrachloride and phenylethanol pumped by the
frequency-doubling of a @ - switched YAG laser ( A = 532.1 nm) have been observed. The
frequencies of the SRS and FWM lines have been specified and the theﬁreiical imterpretations have also
been given to a certain extent.
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Fig. 1 Expérimental setup for the SRS and FWM in a hollow optical fiber filled with the mixture
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of carbon tetracholride and phenylethanol
1— @ -switched YAG laser; 2—KDP crystal; 3— filter; 4—lens; 5—liquid cell;

6 — liguid-core optical fiber; 7 —spectrometer
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Fig. 2 Relative intensity curve of the SRS and FWM in a hollow optical fiber filled with

the mixture of carbon tetrachloride and phenylethanol
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Table 1 Frequency-shift relative to the pump light

Wavelength Frequency  Frequency-shift relative to

- (nm) (em™—") the pump light (em~') Nonlinear process* Typer”
I 667.9 14752 — 4041 ®u (PE)= w, (PE) — Aw (PE) s
2 673.2 14855 —3938 wp = @, (CCL) + @, (PE)— wy FWM
3 655.9 15247 — 3546 we = w, (CCL)+ oy (PE) — oy FWM
4 652.7 15320 —3473 wp = @, (CCLY) + w5 (PE)— oy FWM
5  648.4 15422 — 3371 wp = 0,3 (CClY+ @, (PE)— @y FWM
6  635.8 15727 — 3066 w, (PE)= &y — da’ (PE) s
7 633.9 15776 —3017 @ (PE) = w, (PE)— dw (PE) s
8  629.9 15874 — 2919 wp = w3 (CCL)+ @y, (PE) — ay FWM
9 612.7 16322 — 2471 wp = W, (CCI) + 0,5 (PE) — ay FWM
10 595.8 16785 - —2008 w2 (PE)= w,, (PE)— Ao (PE) S
11 592.6 16874 ~1919 wp = w (OC1)+ o, (PE) — FWM
12 576.9 17334 — 1459 {m” (CC1)= wa (CCL)— 4o (CCL) >

wp = o (CCLY+ w, (PE) — ay FWM
13 562.0 17795 —998 @y (PE)= 0y — da (PE) S
14 559.2 17882 —911 @z (CCL) = wy (CCLY) — Aw (CCL,) s
15  548.2 18241 — 552 op = @y — w, (CClY) + . (PE) FWM

16 545.5 18333 — 460 @y (CClLY = wy — Aw (CCly) S
17 532.1 18793 0 wp (pump light)

18 519.5 19248 455 @ (CCl) = 205 — @y (CCly) AS
19 517.2 19336 543 wp = wy + @y (CCl) — w, (PE) FWM
20 505.4 19787 994 @y (PE)= 2w — w,, (PE) AS

* Aw (CCl) =460 em™!, Aw (PE)# 1000 em™!, Aw’ (PE)=23035cm!;
* x IR0 A FLARNE O, o A BB 2R Fh A543 g ¢+ Stokes £5(S) , fZ Stokes £k (AS),
Bt FWM 7= =i 26 (F) ,
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