B3 ESH 200445 A
1000-3290/2004/53(05)/1401-05

¥ B ¥

ACTA PHYSICA SINICA

Vol.53,No.5, May,2004
©2004 Chin. Phys. Soc.

BERAEEFEPERENUE"

ZRE X

# # W xR4T

IZR

(BFA¥SABTHHERESLBRE, T RECETRN, KE  030006)
(2003 45 6 A 19 B W ®);2003 4F 8 A 5 H W 3ME &)

MEBAEAEEOHEBHREAT TR AAAARAREE THRERRSES, B8R TENESHE .8
3 540 [7) 5 1A 2HL AR A 4 1R W B G A A U ot E U B T R e Y T S M Ak SR 5 % T A8 F A9 %
BREGESHREGHNE B REEAATHELEBRAERNEAE N F=(2.13:0.09) x 10°; BRI B EH
RATH A R =0.9999852 + 0.0000006, B i S 4RFEH (29.50 + 1.24) ppm. B FiZ B LR SE7E 100kHz UL T, K F
— A R ARBOL AR LT, BT AR A e R M H 4R 5 . SC B 78 DBR S ARMOL SRR TE N 1.49MHz.

XEH: BEHAK, FPE, BEXG
PACC: 4285, 5270K, 4260D
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JEHE 3 5 % B A (cavity-ringdown, CRD ) 1E K
— R R R BRI B A Y BRI S Bt
MENEh—-MHEEHNTH.

FEEGHEARRA AR AR ERS, B ®
S O A 3R R S o I 0, ) D R o SR U B
PR FE (0 R B R AT R R Rk 25 )P 1980 4
Herbelin %' FAIR B MBEARME T H R H L4
F R 5T 3R (99.99% ) .1988 4E, O Keefe F11 Deacon'™
FARMEEAZEGREAN  EMEARAZHCEER
REW R FERKEXIRTROERT, #5Y
R WA . Ay s Bk e o B BE R ot T B Y B A
W7 ,1997 4F Romanini 2" I 22 13 5 % J5 1A 3% S8 6 4E
FE AR A S, NS R B RS RIBOLE .
HMEBRRERERAEEEARANARE B S RS
FAERRESE A F LB E % AR+ . Kimble 5 5% 4 4

ERAESAERRE, ELERS LR PMBER

R 5T BB ik 0.9999984'  7E B N, Rl B k% b2
YVBEMRFTAEESLETFENEIERENR
ST DR R RO I bR B R I
HMEREHRFELHEVTEEZR T AR S

BT X Ba IR T B0 R R B B L R xe 23
FEERSRONE" HEXFRANAYHEE
xR EG BA TR .

it Fs A B 4571 6 0 00 B R ) R R NG 4 B R e
FTHEMXE AXEL T —EBLIMAFRAWH
EETENENEGESHEMKBEREN RS,
THT XHRFEFE LN 15ppm (15 x 10°°) WK EE 1Y
M LI R R SR AN R B, SEiE
B ATREENUE, SEENEESLRER, B
BRRKEMEMEE, 7 2em U T, EREHES LK
HEMFELT, R T REBEH OB ENE
13 5 4 ) B A BRI (K BE 7 48pm) BOAE 40
B a3, BN B R ML LR fE A SR
B HE B B2 ) B RAE R (29.50 £ 1.24) ppm, &
BXEHE F=(2.1320.09) x 10°; iZE BN HEE
R R S A

2. AR REHER

THFBWAE 1 PR,

KE A ¥t 2% (Coherent, MBR110) & 4 852nm
BOLE i Rk 7 Y6 85 PBS S5 18 3] 20mW A 4 191
e, LR RO LT (0Z Optics Inc ) FEE, 40 %

TERAAMERS (HHES 60178006, 69928504,10374062), BERKF B LHES , G2 B LM ILTTE FE RS GRS, 20031002)
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H1l ELREBE Ti:SHEAKT AL He-Ne R A B
A PBS AR N.D. AR M —M, ARFHE; 1,1
A5 4 ; PD e 3 WA K #% W 8% 5 Scope N S00MHz 3 7 7% #% R
b

SZIERIELE N.D. G, #ET f= 100mm HEREZ

BALEKEEABBHECES . SRTANESE
H P A A &% (supermirror ) 20 A ( Research
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Electronic-Optics, Inc.), @ A B A B KN
8ppm @852nm, Bl T=8x 10™° . g &K 42 r = 100mm.
BEFRE, RIMNRZITTEKSHIN L=17.8mn K
B L =48um MIBE . SEH H He-Ne BOE 25 M4
HORHE A LI # 4T HE E . He-Ne 5 5 852nm
LLHMNCIRI A B £, J5 iy P e Sy 4 100 85 (e o
[&] 1ns) iU & , 3 %1 A SOOMHz % 7 77 % 7= I 28 A3t
BHL. LR PEMEE He-Ne E 5HER, BMEII G
S M, M, J55 He-Ne X2 ES . BMMAMA M,,
M, MBERER PIT(ERBE  A=AERR AL
R EBOR R RS, BT ER V, = 100V, V,,
=18OV)M PN HASE, ER AN E L BN E
SRBLAMER R IE . B £ FAERSEERE
ZS A VT B . B3 PZT T, AT IE R )
AR THESHHTRENNE.
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A2 ARAA#HEETHIMNSEHEFFES ALRENN THARAREE THEHES FERAE X P4 HE
T s 5348 3 & 53 B %R K (a) 10Hz; (b) 25Hz; (c) 30Hz ;(d) 40Hz

K2 BRORARBAHEE TEHIMN—HER
&4, (a), (b), (¢), (AR EHBRRN 10,
25,30,40Hz. ATE BIWE & = 7 2 BE p 38 0, s 9 3
GIESEHB/N, BT BEHNEGHES PR HEAE
/)N (8] B B 1] ) B A5 AR 4k, B B 43 R K,
1,1, B /DA B B R i it (8 [T B Ae 3R/ X 2
HTFREEHHESE, SHM TERALGHNZ LY
SR BT 3 . Poirson %> M BFSTE ISR, KA T
KE:

F(1 ) meAt
2(12"“ =g, (1)

Het FREMMAIE ], L MU TESGESGE
— AR c BHE - = A REEG
(5Bt B — SRR A R 25 dy REK a
=2-eR—1THEHH.

AHEEH,(DXPWHE 1L/, 5 At BFEEE
KULR EBRK—EHER T, RELORREE
O 40 B e — B L R B M — RBUR R 3
EETFHESES, RTUREH (DR BEE R
YN , 37— 45 75 B 0 38 9% B 60 0 RO HRAEC
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T, 4+ T, ~ 27" (3)

HbmiapEBREEM RS ERE (LR 1) . X
TR RAT BN € & 555 M43t K/,
H%tbﬁ L/, Ej At 3@%\ .
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At /us

B3 MNTHBHESTHIMNLEL/L S M HWXAE(HSD
L, L RENEHESPHE— N DMRBBNBE A =1,
- ¢y RPN TR ) B 18] U] R ) s B R BRI (DR XL 7
REGUEHRIAMNER HEMAEN 2nc/(deF) = (4.97 2
0.22) x 10°, M BBRKEN do = 17.8mm BRI A KL F =
(2.13£0.09) x 10°

L

B /s

EINETHAFRAETNG 7 ALBER, B2
NEF 4 ELBRERNESESEE . B3 a5
WX 7 MBI ERBIN 1/, 70 A BEE, I
HITRABHEERAE F.EBR,1,/1L, 5 A ZREW
RXKEEDELAUEXR. EALBEPRBEK 4, =
17.8mm, RATH B E: F=(2.13+0.09) x 10°, F
Gt 7o =(4.02+0.17)ps, BRFE T=T,+ T, =
(29.50 + 1.24) ppm.

AT H—PHIEL LR, AT b+ R e
HRBHE L, SRR T HENE e
MERKEBSNELE B XS E. LMHEA b
WX 4 FSR = 3.08 x 10” Hz (7 #.0 % K 852.359nm
Wi R 7.529nm) , EMEK K L =48.67um. ;1 T
RER 45 B 17365, s Y 3 37 B 18] A8 B #tb 35k /) B 249
10ns, AR SEBREGHES, MR —BKE Lorentz

B 4 FR 22 B8 B33 G5 5 el R 5 ma) 1o A4 R )
HEBWER HAE 1) BRYEB K AL — 4
HHEOLIEX SR BN IE, (b)) BERE RS R

(b)

g HMFW=1. 35us
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0.0 T T 1
0. 622845 0. 622850 0. 622855
B /s

B4 MEEILBRPHKEREHAEBENHBEHTER QRYASAEDMEIEN S AHEER R
FHEETIE] 2 0.2744s; (b) R B9 — A S 4RE 48, X3 1T Lorentz #1418 2140 55 28 492K 15 3 3 B 6] 29 HMFW =
(1.35+0.01)ps, AT B B AU BB R F=(2.03£0.01) x 10°.
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2 0.2
E.o.z—_
5 AR 0.0
~N =87. , 04 "
= 87.6x2MHz . _
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B s FIEBMAERNE DBR X SEBOERAT EE&E:
T 00 ) /) W S A O ) 2B A MO B L TN s 2 )
KIS [ N 87.6 x 2MHz, LA It W /N e 4E 8 7 R, 11 18 41
G B9 20 A9 B SR 55 B HMFW = 1.49MHz, B % DBR % §/&
WO BLT

RNHELTEANEFENBUEN. BR,KE
STg 2 JEHIF B Lorentz LR, 3R 4158 1 805 78 2 B
B2 5 HMFW = (1.35 £0.01) ps(XF B F (15.15 +
0.11)MHz), H B B4 X 4 0.2744s (X [ F FSR
=3.08 x 10" Hz), B IKB BB AE N F =
(2.03£0.01) x 10°, BHR T=T, + T, = (30.15 +
0.15)ppm. :

HFAEBEKRN 17.8mm B, B LR FEKF
100kHz , B 2% s 55 B b AT LR S — Fb 30 38 30 88
LREMEE, YRTEABIME N BEOLA S Bi%E
P, BB ST ORI R T B 5 B A X
FEXT DBR 2 3R BEOG S BT — NI E . L P A
JEBE EIMA T —A 87.6MHz B2 48 78 1 28 , AT 3%



1404 ‘ /] B

=2 # 53 %

BENWERDFERFES FHXBEESEIRR,
RIBBEFHEREN 1.49MHz.

3.4W 5w

BAVES X TS M BTN E
BB, ) R R 58 2 ST B 75 ¥k T R A R Y
BEHTTUE M TFENLRERHEEL N
2% . EHRRBTHAEBE OHRE LafEs
30ppm, BIE 5 “HBE"HIMFELE 15ppm, MMEBEH

FRFRIEL A 8ppm, Ui HBISMRFEL K Tppm.

REBRHMR, TRIRPHAN TS Bt
HEMERMALERE — W . HARHRE R/
T 100kHz. 40 R % B ST s XS 40, AT LI B K
FESPE N 42kHz. X B FERE KON 17.8mm B, 1Y)
B BOL KR T RS A AR L R e L (BZE
FRPITEHENRERE B TEENR T K
F— B8 AR B4R 5T, DR AT LA A Ot B ok
LR FE .
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Measurement of ultra-low losses in optical supercavity *

Li Li-Ping Liu Tao Li Gang Zhang Tian-Cai’ Wang Jun-Min
( State Key Laboratory of Quantum Optics and Quantum Optics Devices , Institute of Opto — Electronics , Shanxi University, Taiyuan 030006, China)
(Received 19 June 2003; revised manuscript received 5 August 2003)

Abstract
The ultra-low losses of the supermirror is measured by cavity-ringdown technique with a relative short cavity and
independently with the directly finesse measurement of a microcavity with the same supermirrors. The measured cavity finesse is
F=(2.13+0.09) x 10° and F = (2.03+0.01) x 10° respectively, and the total cavity losses are (29.50 + 1.24) ppm and
(30.15+0.15)ppm. We also used the supercavity to measure the linewidth of a DBR diode laser.

Keywords: supermirror( super-finesse) , F-P cavity, cavity ringdown
PACC: 4285, 5270K, 4260D
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