TR EER 43 (1) 21 ~ 28 (2013)

_21_

FRERI A LZFR U3V RDFEMHEE OB ERIRRETA

[CT1N V eR V|

KA - B e Y

(P 24 42 11 A 30 H3z#)

Precise Frequency Measurement of Hyperfine Structure of Molecular

Iodine with an Optical Frequency Comb

Akiko Nisuiyama”, Daiki Isukawa®, and Masatoshi Misono”

(Received November 30, 2012)

Abstract

High resolution spectroscopy is a powerful tool for studies on detailed structure and dynamics

in the exited states of molecules. To observe minute effects appeared in the molecular spectra, we

developed a system for high resolution spectroscopy, which was composed of an optical frequency

comb and a single mode dye laser. We observed B«X transition of molecular iodine near 576 nm,

and determined the absolute frequencies of hyperfine components in P(62)17-1 transition with

the uncertainty of about 100 kHz. The obtained hyperfine splittings were fitted by the four term

Hamiltonian and we decided the hyperfine constants.
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Fig. 1. (color online) Spectrum of the optical
frequency comb.
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Fig. 2. (color online) Principle of the frequency
maker generation.
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Fig. 3. (color online) Experimental setup. The system of saturated-absorption spectroscopy and the part of
frequency measurement with an optical frequency comb. PCF: Photonic crystal fiber, DG: Diffraction
grating, APD: Avalanche photodiode, LPF: Low-pass filter, BPF1,2: Band-pass filter, ED: Envelope
detector, ND: Neutral density filter, PBS: Polarizing beam splitter, AOM: Acousto-optic modulator.
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Fig. 4. (color online) Saturated-absorption spectrum of molecular iodine from 17350.8 cm™ to 17353.2 cm™

(spanning 72 GHz).
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Fig. 5. (color online) Hyperfine spectrum of the P
(62)17-1 transition.
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AeqQ = eqQ - eqQ)',
AC=C'-C",
Ad=d'-d",

TABLE 1. Observed and calculated hyperfine
components of the P(62)17-1 transition.

Obs. Obs.-a; Calc. Obs.-Cal.
[MHZz] [MHz] [MHz] [MHz]
a; 52020680845 (12)  0.00 0.00 0.00
a, 520207083.46(11) 27501  275.05 -0.03
a3 52020709568 (13) 28723  287.28 -0.05
as 520207 100.88 (11)  292.44  292.40 0.04
as 520207 11259 (10)  304.14  304.12 0.02
ag  520207225.19(11) 41675  416.77 -0.03
a7 520207237.12(12) 42868  428.60 0.08
ag  520207248.90 (17) 44045  440.18 0.27
a9 52020726091 (14) 45246  452.29 0.17
ajp  520207387.98 (10)  579.53  579.50 0.03
aj]  52020752220(12) 71376 713.69 0.07
ajy 520207 524.42(10) 71597  716.02 -0.05
a;3 52020754087 (11) 73243 73270 -0.28
A 52020754424 (10) 73580  735.82 -0.02
ajs 52020767793 (11)  869.48  869.50 -0.02
A6=8"-6"

IhBERDLHEICIE, HREKREOEKE LTI
[24] DfEixH Tz ag a IV, WEOR
EPENRREVD, Fia,; BriconTida,
BEDERYPRKEVTD, SHOFHE? SRV
Kb 72 BB IR 7S B O BB EAL O£ % TABLE 2
R, o, INSHOEKEY b LITROBRH K
BoFtHEMB L0, WEMEE I o oftEfl s 0%
%, FNZFNTABLE1®4%H & 55 HITRT

AW T, BESRES TOLOTRITINZ 572
®, 1 MHz DT O &5 e, B L0 1 MHz DUT Ot
S W B D AT A S T W] RE 72 W 8 R RE G T A
TAERME L7, CORBESMRRSIGY AT AL 5
T, FUFEGFOEABINARZ PV EREL. P
(62)17-1 B F O RBGHIRE 7% BE 55 0 #i k) 9k 2t %
T, BRI EEBOREIZL > TR AT LR
A SZRE L 72, e Ea & % 55 eiE o JE G
HWCH W22 2T, RVl T4 ORIE & [0
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TABLE 2. Calculated hyperfine constants.

Constant P(62)17-1
AegQ [MHz] 1933.6(1)
AC [kHz] 37.1(1)
Ad [kHz] -40(6)
AS [kHz] 17(7)

BB TOWEDS TR E o7z, 612, JGIRICH
Wi H—E - FaEL —F -7 -3 15 W &1
BICRE L, AP R ENDIGH B WHETH
5. UboZ enb, Ry A7 20 8H 5 A RFMH
BRI Z 2% L OB FADISH T S .
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