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Development of Optical Wave Microphone and
Application to Plasma Diagnostics
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Diode laser

|[ Example of small optical wave microphone I|
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_ (under water or in air) |
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IR RGN L 2 5. R D S OF WD AS
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w%.wm&®%ﬁ%ﬁ®$ﬁﬁiWWﬁET%5
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Arrangement for Directivity Measurement
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(b) Horizontal directivity
10 #EMAEIMEDRIZE [15].
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(Enlarged figure)

H1 BOASEICE 3 EFHEEEOZE/L[18].
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i, RO A 70k TETAEREPELNRVEE
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Z,(mm)

*, (mm)
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NHBENZ )T 4 ANV HEE (8 MPa) TlEEHHRIIFMAT
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X Heater (Insulator)

Fourier lens
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Photo
Detector
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[33].
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— CO, gas (0.1 MPa)
CO, supercritical 22MPa
- CO, supercritical 8MPa

\
"

Optical wave microphone (mV)
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|_Restricted by a 300Hz high-pass filter used in the present experiment
T 2000

160 T T
2 140 ] -I%l_ 200
— 120 ppe=m 0 =
3 { Eee e
B 100 - 2
2 80 b 1 2x101 3
S 3 | Fd
Z 60 N o 2x102L
£ a0 _Background nois | 21008
| i 11 =
E 20 ! -] 2X1E
2 0 e Joid s £ LAudible Limiger=" . 7. 2% 104
20 | | 2% 10

O 2 4 asgd 2 4 s T 4 63 IR 2
N \@Q \%@Q \@!@
Frequency (Hz)

16 FOFIFPEE K~ 1 7 ORFERRN18].

RROFHEET b BIREEN~ A 7 Tk 2% 0F]
MEZEHALTEY, TBSIFICRLT, KE - 79X~
SHEZEDESIRHAIEH SR TV I EE2HELT
w3,

i

AIFFED R D —EBIE, FLBERFZEICEE L Cid JSPS BHF
H 3% (C) (No. 25420419, 3 - FHFEA) MmIcTHEON
ebOTHAH. Fz, IDHIFRICHE L Cid JSPSRHIFE; 2E
(C) (No. 26420395, ftF - i) i, KUY, JSPSFHF
R AT (No. 22110513, 143 - JeASCEK), JSPS
Wi #F B (No. 24760319, 1X3& - JuASR) 12 TR N7z
bDTH 5.

ZEX#E
REHES T HAGERFEEE 64,650 (2008).
J.P. Monchalin, IEEE Trans. Ultrason. Ferroelectr. Freq.
Control, UFFC-33, 485 (1986).
A. Korpel, Acousto-Optics, 2nd ed., (Marcel Dekker, Inc.,
New York, 1997).
G.P. Johnson, ]J. the Audio Eng. Soc. 28, 140 (1980).
G.M. Sessler, the 94th AES Conv. Paper 3525, 1 (1993).
J.W.Gregory etal., J.Acoust. Soc. America 119, 251(2006).
M.H. de Paula et al., Rev. Sci. Instrum. 63, 3487 (1992).
A. Dobrucki et al., the 96th AES Conv. 3839, 1 (1994).
A. Parisky et al., the 107th AES Convention Paper, 4989,
1(1999).
P. Schreiber et al., the 116th AES Conv. Paper, 6132, 1
(2004).
[11] H.J. Konle et al., the 14th Int. Symp. on Appl. Laser Tech.
to Fluid Mech., 1 (July, 2008).
[12] Z.Duetal., Opt. Exp. 21, 30580 (2013).
[13] Y. Sonoda, et al., Jpn. J. Appl. Phys. 33, 3110 (1994).
[14] Y.Sonoda, Proc.16th Int. Cong.on Acoust. and 135th Meet.
of Acoust. Soc. America, 1, 427 (1996).
HHE— il - FE47EE 122-E, 362 (2002).
BHEN 57 74 7 ¥ A 16,32 (2005).
EIHFEA @ HAREZESLEE 62,571 (2006).
RIHZFEN - BEWET 7/ 23,48 (2011).
Y. Nakazono et al., J. Visualization 11, 153 (2008).
Y. Sonoda et al., Advances in Acoustics and Vibration,
Article ID 909437, 1 (2012).
Y. Sonoda et al., Audio Eng. Soc. 135th Conv. Paper, 8924,

[1]
[2]

[3]

[4]
[5]
[6]
(7]
[8]
[9]

[10]

[15]
[16]
[17]
[18]
[19]
[20]

[21]

NI | -El ectronic Library Service



The Japan Society of Plasma Science and Nucl ear Fusion Research

Commentary Development of Optical Wave Microphone and Application to Plasma Diagnostics Y. Sonoda et al.

1(2013). [28] T.Nakamiya etal., J. Adv. Oxd. Technol 14, 63 (2011).

[22] M W ¢ 2 HP, http://music.geocities.jp/opto_sono- [29] F. Mitsugi et al., PrzegladElektrotechniczny 88, 105
phone/ (2012).

[23] DE.Evans etal., Plasma Phys. 24, 819 (1982). [30] T. Nakamiya et al., Eur. Phys. J. Appl. Phys. 61, 24310

[24] Y.Sonoda et al., Plasma Phys. 25, 1113 (1983). (2013).

(25] 79 X< - BEGFRM L 77 A B OERE (Filk [31] F.Mitsugietal., Jpn.]. Appl. Phys. 51, 01AC10 (2012).
RS, 1990). [32] F.Mitsugietal., Thin Solid Films 521, 132 (2012).

[26] #FHAIZE O (A = > 2%k, 1979). [33] F.Mitsugi et al., Thin Solid Films 547, 81 (2013).

[27] T.Nakamiya etal., J. Adv. Oxd. Technol 13, 43 (2010).

LL

Z 2 &
FlH % A

WA T T RIRE Y A 7 & T | RERAF IR TR PR TR O

B O KB A BT AR e Rk 8%, 1975 KE#Be REMTEOER iz S

UM R B TR JE RS 1B AR 15 : B L TIAVIET, SR

T, WHRFERFBEY T, EREETIIRE HESHIE o BRI & L — 6 & OHIEAEH
7 LRFZEITRRIIBIZE R, JUM IR B B 2 48 T, 19924F %, av€a—% - y3Ial—3a yREBRTHPILTE §
L0 BUR. T, ERDIEEAER. FMEL RN, E 7o AR, OB A 7 usr e, RERE, L-¥— )
BRH. FI2, St o ENHRE Y WYk, ek~ A TIL—Yay, TIAYT 2y Me ko TRELBHET ¢
ruky ObCHZMH L OREMEEIT> TV, WORZIZI Y ATV,

AD  E sk bE

& AR 3 EK

REARR AR AR F IR AT R B AR

T LGSR, 20029F fE AR K F K&

Bi - Wit (L2%). K4KR% VBL, BEAKR

FEF, PHEERTHR. HMI7I X<

L R A 7ok RHY, BEEE, L-¥-T77

L—Yavy, 79A% Yy b LIlk o> TELBENED

Az T>Twa, BT, 75 AYOBRESHIZHRY
HATWAS.

647

NI | -El ectronic Library Service



