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M easuran ent of high-speed flyer using F-P cavity interferom eter

TAN G X wao-rong, LI Jianfeng, ZHAN G D a-yong, TAO Yan-hui LIU H ai-tao
( Laboratory for Shock W ave and D etonation Physics Institute of F lnid Physics China A cadeny of Engineerng Physics M mnyang
621900 Chna)

Abstract In owder to measure the velocity history of the reflected surface or the mntemal particles velocity hstory of the
materials under shock wave conditons on the basis of the frequency selecting principk of F-P optical resonator a nev type of
vebecity nterferom eter is developed which makes use of the absolite magniude of Doppler shift to conthuously measure the
moving of a flyer speed The flyer is driven by a electric exp bding foil the magnitude of its speed can reach up to 3km /s within
60ns Prelin nary results shov that the uncertainty in_data is lss than 5% . Compared w ih other laser nterferometers the lately
developed thin cavity interferometer & com pact sinnd bw cost So it can be w dely used n the detonation and shock wave

physics experim ental research

Key words hser technique Doppler effect Fabey-Pewt optical resonator frequency selkction

F-p
[ 5]
( velocity interferum eter system for any refiector VISAR)
- ( Fabry-Perot F-P)
[1~- 4] , F-P
VAR , ) ,
LINL
: 2004 , LINL
(034500)

(1975), .

Email jianfeng816@ sohu com Lo ULA JASPER

: 2006-01 11 : 2006-03 01 ’



31 2

F-p 173

1
fo v(t)
7 f(t) = fol 1+ (1) /c] (1)
, C
A .
(1 ) N
N=f(t)=fo= 20(t)fo/c (2)
F-P
F'P D)
F-P , 50mm ~ 100mm
Sns
F-P
o, T(f) = 1/[1+ Fsi’ (®/2)] (3)
L F=®R/(1-R)% ®= (Wnf/c)cosR R F-P
3 f
; P ;1 F-P in
F-P
F-P B
F-P
o , F-P
, F-p ,
Jo ,
o——
U.Q[- T R=0.8 |
5, 0.8 : =0.5mm |
2 0.7 |
= 0.6 .
2 0.5]
Z ().4
£ 0.3 |
0.2 - |
0.1} 4 '
0 . Y. ~Sr—
1.935 1.937 1.939 1.941

frequency/10"Hz

Fig 1 Relaton of frequency and transn s vily

191 1

fo=194x 10"Hz
Ty T, A~ 20GHz  (2)
15 5km /s

F-P 2

isolator F-P probe

[ R
laser " = moving
beam object
splitter

photodetector 2
F-P cavity
photodetector |

Fig 2 Schematic hyout for st
2,
F-P 1 2 ,

[10]

T(f) =L/,

(4)
-

532nm
W ; F-P

SMH z

Imm, F-P
Q8 )
F-P

6GH z 3500V /W,

JH 2

15pW /

F-pP

[1]

Q 6mm xQ 6mm xQ 004mnr
0. 7mm % Q 025mnz

@0 7Tmm xQ 5Smnz 2 5kV



174

2007 4

exploding foil
reflector | flver
) B SRR P photo-
detector

accelerated cavity

cay Il\
A

power

high voltage

Y
digital
oscillo-
scope

F-P probe Beam La photo-
ocdam - !
_ * _‘:1?]:1“- 'k clector

Fig 3 Schanatic hyout for electric explbdng foil and experm ental setup
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