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A development of stable lasers which phase-stable to an optical frequency
comb and an application of the lasers to molecule spectroscopy

OHiroshi Fukuda', Kazuya Saito', Hideto Kanamori'?

Two semiconductor lasers in the visible region were optical phase-locked to an optical
frequency comb and were applied to molecular optical-optical double resonance (OODR)
experiment. The rotational states of the iodine molecule have been connected by these coherent
radiations through the B’IIy," - X12g+ electronic transition. The different frequency of the two
lasers is 230GHz. By optical heterodyne method, the frequency jitter noise of the diode lasers
is reduced to 4MHz from 40MHz at free running condition, and the line width of the OODR
signal is also observed with the same linewidth as above.

[F] 1 02— T7 ORI E> CEMRBOET—R TRIETDtasL —F—%2+L
T ALYV AT MR AT DI Lo T RIS R ARG E T D JE R S U
THZENTED, ZONALORIEEE T, AR D ER IO/ —F — Lty — Rl
D, 74— R T HIHZEITHIZELD, EDOITL —F —E L ENTHENTED [1], SHIZ,
B O — — 22N T LD DT —RIN AL ELTHZEICED ., ek, K
100THz Bzl —H —fiZab— L o MRBEREZFF - DT LN AIBEICRD . Ziva v
THEILRSICE S T, ERICEEN LS A EE e EE 1 - SR ED - (IR A RS FTRBIS AR D,
SO, SR L EACEINDFIZL ST, 0 T OE FIREDON AR ZBIET 526 ATHE
(272 B DT, 571 qubit D EHRBIEICE AT ENTES, ZNODIZLEEIET 5720
2. L o DOE BB &> T, 230GHz BffAL TV 25 Bl #i5 #EAT [ o0 Y — o — IR
(OODR) FEErAEBIA LT, Ha ML ELTHZ LS T —F —DORMEI A S
TR R, OODR AT ML ORRIRITAHIK 720 | o7 3 2 CLA AlREMEZ R T,

[32BR] L 20 FI3ES 7em FEEOR/VICE AL, RIRORKET, 638nm fEikO B,
XSS D T4 RURD P(68) & R(68) DERE WG BB A R otz AV
FPRITIK F 635nm DHY-E (AL —4F —(Hitachi HL6344G, 10mW) T, 7 —J =7 HEL
LB TEALLTE G E DO HIFFELE DART MV ESa bl DE — e LA ZETHLN U DR
fliL7= _EC. Intermodulated fluorescence iEZ{#i~7= —BEILIEREER 21T 7=, WH DIIE
— LT A F—CREE R TR, RIT, 28 OHERL — —ZEa AT
NT L AARZIOEELEITO, FEOERE 772,

(R REEL] —RIHERL — P — 1 ZEABROEIL A RN Lo TR B RS



@ stable 1a§ers |
® not stable laser = @hnot stable lasers w\ r»’
= = L
% T ., r‘ TMHz| T
i e 4OMHz*
53 \.\ J &
- i
e W
= e
0 50 100 150

relative frequency (MHz/Span)

Fig.2 EZEL, BENLERL —F -2 AN TELNDE
NFID OODR AT KL

100 0 50
1z Span/ME W\ TUW5, Fig 11O 7V —F 0 = 7 RpL@ta st o
Fig.l FEZE(. REl kL — W NAZ EAbHlEZ L 7-tEx D —ME 5 ThD, DT
e R (THIAOMHz DFELE DD LN, ZEALKIZIE 4MHz %

TMZHNTNWD, Fig2 13ZFNETNDOHEAEIZB VT

5315 O0ODR ATV TohD, ORI HHET
I3 MHz THY, ZOMUME I FERL —F —DRIRIZ L > TR FE- TS, Fig 2077
DAY NTHERY —F —Z N a AL ELSET2EED O0ODR [§ 5 THY, AT ML
gD TMHz £ CRIK 72> T,

WEAE, Fk & 1325 O 780nm 4 DT FRAMNEE(RL — P —Z2 N a ADORIOE —RIZZ2 e T
HZEIZE- T, WMDY —M Hz 7k~§7 FCRAENLTEDLZ LR LT, [1] LU
5, AW SR — P — DA T ER AT R RN 1 HREL, 7)‘—7/%/7
H#@y‘n/ﬁ?a%%fb11<’ﬁt°a°b\%)@fz%>oto L7eD3o T, KR ELT A1, B A
BEATORMNT, AR IR LD AN > T %%bwmw\%ﬂ/n’ﬁ%%’_}ﬁ&sﬂﬁbf
BVEDRDHD,

AT, AEIO ZHEILBITIBNTIT LT 4y 7 OFEERTRINDH L7 100MHz F25£ D
57 44% 7~ ¥ hyperfine #1&2)34MHz D 73 fREEZ S > TL TH L TIT LA Ty, €
Z}I@EQ IZ hyperfine #1& 723 15Q1)AKH2573, 4 [EID co-propagate DRI TIEZEINHH1

fEHRTICERA S TLEIZEDLL F OIS, Fig3 [ZHD X912, i D721 hyperfine

23 2 YERLIZ I CnDE D ET 58 2 50D OODR A — AE,
I DOT =T HOIBAP I '3 Loy 1F 8 ———
N4 j[E w12 LXTL’C%M%M P(68) ; W3 ; R(68)
b|! :
. 913 Q, 5 W Q5
W3 = Q_wlz 2y a
b ; ; AE,
a)]b3 _ &wlz N Q,;-Q, (AE, - AE,) Fig.3 Hyperfine #1& (2 ¥fr) L[FEIJ7M
" Q, 7~ RSO

LFE D, 2 HDOFE 2 HIT 100kHz DA —F —L72

AHDT, AEIOAFREE AMHz Tl o Y5 & w3 I35 B

TERRN, 5% ST —P — D% 100kHz DA —& —25kZz2 k4522122 OODR
DARTNVINFIRSNAZEDNTHIEND,

[1] fEH ¥R e BN S Foeirss (2005)



