30 1 Vol 30 Na 1
2006 2 LASER TECHNOLOGY Febmal}g 2006

1001- 3806( 2006) 01- 0005 04

o 2 1
sEwtlemn % 4
(1 s 610064 2 s 621900)

’ 9 ’

0432 2 A
Analysis of cavitym irrors’ tilt in ring-down cavity

YIH eng-yu' °, LUBai-dai', ZHANG K ai’
(L Instiute of Laser Physics& Chan siry Sichuan University, Chengdu 610064 China 2 Instite of Applied E kcton ;. CAEP,
M janyang 62190Q Ch na)

Abstract The change of he cavity kngh and singlepass bss i ringdown cavity is deduced fran them isalisnm ent angle
of caviy mirrors Based on the matrk method of m salignment resonator and experimental pamm eters a teoretical model is
proposed to s mu hte m easurem ent of reflectivity for cavitym iros” tilt in ring-down cavity Applying thismodel thew aveformn of
ringdown signal can be sinulated and its change reason is analyzed Then the relation betv een m easuren ent prec & bn and cav iy
m irors tilt 5 suudied The analysis shovs hat them easuran ent precisbn drops mpidly w ih length m isadjusm ent and spot offset
brought by cavity mirmors tilt To i provem easurem ent precisbn it is suggested that ring-down signalon the oscilbgraph should
be applied to adjust the cavitym iror

K ey words optical m easuran ent cavity rhg‘@ reflectiviy caviy m irors  tilt

B

[1~4] [5 6]

[7 8]
SANDERSON "
SPULER '
1
g 11
[34]

(20030442)

(1969) , ,

Email yihengyul@ siha can

- 2004 12 09 £ 2005-01- 11 g R ao



2006 2
Vo = 1- exp(- (5)
0
,» Wo
§ & 5
& )
Fig 1 Cavitymirrors tilt in confcal resonator s s
” X & ” 6«1 @
[9]
) ) 6= G+ & = Su+ Go+ & =
L LN L wvivr) (6)
L=rL+& Az & (1) 2
4 1-g 13
: : [11], ABOD . j
’ ! M, Q, Q
ABCD w,
A B ¢ 1 L+ AP O ,
c D % o 10 1 0 0 ,
00 1 0 |o 0 1 0 ,
0 0 0 1 0 0 0 j
1 00 O 1 L+ AP 0 :
-2 1 0 - 2¢ 0 1 0 0 - j — A
P : : PRRLEL. S O RIS
0 0 1 0 0 0 1 0 w; w
0 00 0 0 0 GXE{ k(r+ A = A.I)z 14 (7)
1 00 0 @ - 20 -
~2/P 1 0 -2¢ R’ R j
(2)
0 01 0 ,
0 0 0 1 i j
J A ST
W, [ = JE,- 27rdr (8)
Dy A B ¢ X A , @ (8)
IIJj+1 C D lp (&) ‘yj A
= . (3) (24
1 00 1 0 1
1 0 0 0 1 1 (toyi ) k=12 -5 n
[ 8] [ 12], )
y(t) = at+ b (9)
, a b L,
12 ad b+ bt = Ztm
k=1 k=1 k=1
T : . (10)
R aY b+ bn= Dom
g2 k=1 k=1
v, = Vo[l g—S_ p 2] (4) ,
exp(QS )-1 T R
7Dl 5 lzLQ;S
2 dt L
T= == = e
Vo . dy’R exp( cT) (11)



30 1 7
R Ro Ij Ij J
,  (8)
2 [15] ,
f(t), :
L=1m a0 = 30mm F1) = exp[_% 3)
Ro= 99 %% A=1 064 % 10 °m w
@0 Tmm; s i » W )
D =T/X
20 = J2woll = w=3ns
5 81964 x 10 * rad — 200~ 200 e={a 010z
2 ViVa= ], G= 0 03063 1}9 3
1.2a I.Zb
sogh Ll bbbl g A 5
nl g UL A S AR AT
¥ VUUYVUVY VVVIVY
0 5 10 5 10
Nitimes N/times
L2 12
0.5 O | | A Ao
50.8 50.8
ST s Ml mﬂvnswﬂ L

vs misaligment angle

Fig 2 Cavily loss
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Fig 3 Ideal ringdown wavelom ( a) and fiting of is bgarithm plt(b)
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Fig 4 Ringdown wavebom ( a) and fiting of its logaritm pbt( b) m the

tilted resonator
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Fig 5 Ringdownwavefom atseveral cavitymimors tiltangles
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Fig 6 Canparson of ringdovn signals at wo tilt ang les
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Fig 7 O ffset of detecting bean vs te tilt angle
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Fig 8 M easurament precision changesw ih angle of the cavity m imor’ s tilk

a— absolute error

b— relativ ity error
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