540 B oM
2011 4£ 9 A

kT ¥ M
ACTA PHOTONICA SINICA

Vol. 40 No. 9
September 2011

NEHE.1004-4213(2011)09-1366-6

TG 5 R

i

I UGS TG TN

W7 e IR

s W Y B 18 53 A

WA AR B R R S A
(1 v [ B2 BE S L 42 AR WF 5T, AR 610209)
(2 H E PR} 22 BEWTF 58 A B, AL BT 100049)

i

B A ARSI RFHAN TR D BEE AL EARD ST FEALE L

AT = g2 R0 F W e ARG i AR POk U 69 R A KR A 2 4 R R . R SRR KA
W AR I R AR 38 T 4B LB i AR LA T AR B e — M AS R IR LT L R ARBTG5
b A RA R RS L LT SR R AT R EMN T Y h 5 AR
AR HREEBEEAT HEBEE LI RALELZH BB R LHEHTAHE A £ —RBE
BHEAT B L FBA ALY R ARG ZH. SRR L AL SRR A EGH AR
BEHGEBENGEEARERA A, BT KEHSEBENER 2B ESEERAR LIS ET

VAR N e 2R 2T 28R 4G ¥

KBW: - AERG; LA SRHF; LFHERE

HE %S :0439
515
R VAR BSF 625 TO A I A 8 10 e AR S 3 ) AN
AN B 2 5 M) K AR T R G 0 R N A o oy g
LR ' R o S b 2 R M A . H T s SR
DG U BT AR i ME — 7 R R OL I E  HR
(Cavity Ring-Down, CRD)™% | g - H il & 45 £ R
2O B B B i R e D R R R AR R E R
J A — b B A R R RORE Y e I & EOR. R T
FEY) FRBE 5 Bt 5 7 Hn 55 NBIFSE 1T B AL I Tk o Ol i
Wi AR (Pulsed CRD, P-CRD) i K 4 - #0)
AR RN LA K s B A % o f o 3 R )
5 . b E & 26 I E % % R (Continuous
Wave, CW-CRD) #y % &', 2008 4F A 52 56 =5
H TR B EE G H AR (Optical Feedback CRD,
OF-CRD) 1 i i 2 5 5657 9840 47 17 R [l ok
J2 5 R X S 35 1 5 B L S L T B
AT A e 6 1 0 B2 B0 S i th A 5 22 5. 1%L
AR R AR B 1% > 3 AR BOE AR VRO TR B IR T K
A IR T S

R 6 S5 016 s 3 3 TR I 6 K 11 48 vy B i o3

X ERERIRAS A

EL2WH HEHRBEIES (NO. 60878038) % Bl

doi;10. 3788/gzxb20114009. 1366

P e B AR SCAT AT T Z B s 5 K v oRE R A AR
KA it 08 5 U A7 B2 R S S S5 00 A 5 e X TR
B o B R AR W RE R 5 IR R
T BOM T 45 Ak () S I 58 1 0 22 S T MG JE %
3 S SN 0 Y B R SE AN S 0 AR 2 T
PEIEAT 0 L A B8 I K AR 2 T A 1 R
RIS . AR SOV T — M AR A s R B A £
FEREOLT BT Z R 458 1 OF-CRD & [ 55 230
S AR PR R R BRE 0 A8 B A Y 2 ST
JVH A EE AR A OC 2R L DA KR U6 2% e R AR B R
(7] A5 e b 0 235 SR XoF 2k ) A B2 ) R R B

1 SLBWRE

SCERAL EANE 1,V B 4G 0 i — T T S
5 HRM 1 A 57 19 5 B 51 88 Mo M, 4L, Ho
M, Ay 0 s . 24 7 ) R i P9I A R Tk 2% Je
Ja AR E 1 b 2 TR 1 Z B . OGRSk
F 7 D 9 o A 3 e S R O R R RE A TEM,,)
FE R ) 7 I B U VRO R T S OG G  TR] BE S
WG AR . A T B R B W R e R
F oIS g S & s — e 3T

FE—1EE P (1984—) B W FE A . REWFGT 7 ] ot E % K. Email: quzhechao@126. com

=1
5

YR BH:2011-04- 278 E B #2011~ 05- 30

U - 2 (1966, 53 WFSE B3 o BRI T 5 1) AR 2 bR Ol 2 B i 73 T30 85 K DI B2 R . Email: beli@ioe. ac. cn



9 4] 7 B S5 G A T AR I IR D 5 5 e I A< kS i 1) B 23 1367

b

FHLE A Shc SOt

Z.

hu(l|

F===---
|
L

Laser

FG card

H1l ETHEHBFUELRFLERGERAAENEFTER
Fig. 1 Schematic diagram of OF-CRD for high reflectivity

measurements
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Fig. 2 Schematic view of the angular misalignment

of the sample
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Fig. 3 The drift of odd and even light spots with angular
misalignment of 0.1° in symmetrical confocal

resonator
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Fig. 4 The relation between the drift of light spot and the
angular misalignment at different L, in confocal

resonator
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Fig. 5 The drift of the odd and even light spots with

angular misalignment of 0. 1° in stable resonator
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Fig. 6 The maximum drift of the light spots on the output
mirror with different total cavity length L at the

angular misalignment of 0. 1°
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Fig. 7 The ring-down signals of the cavity outputs vs.
different cavity lengths with the angular misalignment
of 0.3°
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Fig. 8 The reflectivity measurement results with different

angular misalignments at different cavity lengths
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Influence of Test Mirror’'s Misalignment on High Reflectivity Measurement
with Cavity Ring-down Technique

QU Zhe-chao'?, LI Bin-cheng', HAN Yan-ling'
(1 Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdu 610209, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In the measurement of reflectivity and uniformity distribution of large-aperture optical
component, using optical feedback cavity ring-down technique, 2-dimensional scan is required. Angular
misalignment of the test component, which is induced during the scanning process, will influence the
measurement accuracy. Based on the augmented matrix of the misalignment of optical resonator, the
position of the light spots on the output cavity mirror and the influence on the high reflectivity
measurement were calculated in the condition of the symmetric confocal resonator and stable resonator. In
the symmetric confocal resonator, there was no drift of the odd light spots, while the drift of the even light
spots was a constant for one angular misalignment. In the stable resonator, the drift of the odd and even
light spots were reciprocating swing. The results show that the influence of the angular misalignment on
the high reflectivity measurement is related to the position of the component and the cavity length. The
methods of reducing the influence of the angular misalignment of the component on the measurement
results are also presented.

Key words: Cavity ring-down; Misalignment; High reflectivity; Optical resonator



