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Detection of free-radical in plasmas by terahertz frequency-domain spectroscopy
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The aim of this research is to do the in-situ analysis of the plasma-elementary re
action by establishing the method of measurement using Cavity Ring-Down detection at the terahertz region
for the small-quantity unstable-molecules that is generated in the plasmas.

In the experiment, the stable measurement could not be performed by the large error signal contained in th
e observed data of the frequency domain because the constructed measuring system did not have enough stabi
lity in mechanically and temporally.

As the result, it becomes clear that there need more stable spectrometer and the plasma chamber with the t
hermal stability.



1970
[1.2]
CH CH: CF
1990
THz
(THz-TDS)
THz
THz-TDS Ar
[3]
[4.5]
THz-CRD
2.50E+18
2.00E+18
¥ 1s0es1s
£
3 1.00E+18 100pa NeL
- 5.00E+17 {./?. —8—25paNel
0.00E+00
0 50 100 150
BT W]
Ar
()
THz
CRD: Cavity
Ring-Down
( )
THz
THz-CRD
Q 5
THz THz
60% 60%
—

THz-CRD

(

)
THz
THz
()
THz-CRD
THz-CRD
X

THz



[1] K.Evenson, H.Rasford and M.Moran, Appl.
Phys. Lett., 18, pp. 426, (1971).

[2] M.Jackson, et al., J. Mol. Spec., 77,
pp. 5348, (2007).

[3] Ayumi Ando, Hideaki Kitahara, Tomoko
Kurose, Katsuhisa Kitano, Keisuke Takano,
Masahiko Tani, Masanori Hangyo and Satoshi
Hamaguchi, “ Electron density measurement
for plasmas by Terahertz time-domain
spectroscopy” , Proceedings of 14th
International Symposium on Laser-Aided
Plasma Diagnostics (14th LAPD), J. Phys.
Conf. Ser. 227, 012019 (2010).

[4] R.A_Cheville and D.Grischkowsky, Opt.
Lett., 20, pp. 1646, (1995).

[5] S-Jamison, et al., J. Appl. Phys., 93,
pp. 4334, (2003).

THz

23

THz
(THz-FDS) 24

THz-FDS
THz-FDS
Q 5 THz
THz CRD
25
THz

CHa4

THz

Fiber Hybrid DFBL1
Coupler 99:1

Polarization

Rotator DFBL2
Variable

Current
Amplifier
Plasma Chamber

THz-CRD

THz



o

Kitahara Hideaki

@

®

Hangyo Masanori

Hamaguchi Satoshi

Tani Masahiko

Kitano Katsuhisa



