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Fig. 1. (color online) Relevant hyperfine levels of 85Rb
atom >4 (not to scale). The numbers between the
energy levels represent the numerical values of the hy-

perfine splitting inmegahertz.
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Fig. 2. (color online) Schematic diagram of experiment setup.
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Fig. 3. (color online) The EIT spectra according to

the coupling light, the power of probe light is 20 uyW,

the coupling light are (a) 2.7 mW, (b) 100 pW, (c)

50 pW, respectively.
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Fig. 4. (color online) The EIT spectra according to
the probe light, the power of coupling light is 100 uW,
the probe light are (a) 150 uW, (b) 20 uW, (c) 5 pW,

respectively.

H 1] 3 R 4 RSB 45 SR T L, RMDE DA N
20 uW. FEE I Z 100 pW B, Frdh B RE L &
GLEIT {5 e thfe v, RS MIX W&, 5
(5) NI LA — B seie T BT IO 38 94008

500 kHz, Gn 5 HI 42 56 50 48 oL AS, W22k v 2
B HR G REGERE ML E L.

WAL AE R 48 B AL HE EOM A CFP,
EOM H i & 78 0 Bh b 19 490 % 25 & %% (Agilent
8257D) IX A, HnBh KRG BN £5 x 1071 FaoE B
< 5 x 10712, 776 nm 6P EOM V], i #E
PRI R E S0, 15 B S 5

4 HRETI

FEAS R T w45 e L 10 EIT 3 A0 B ) 47 R g
WS 5 5, AT LI RO S &5/ 115 2,
R &5 R 5 o, XN ERIEN 581 j2(F = 3)—
5P3)5(F' = 4)—5Dsy (F" = 3,4). A #
W5 +1 930 17 2 18] R 45 26 8] B 9.000 MHz 45 5,
N T IR AR A R AR R M R, FRATTE
CFP s, A2 HE(E 5 5 EIT 1515 5 WX 55
EIT 5 5 FAZ AL A5 5 48t 2 1§ Voigt bR £ 41
& (95% BARIX[A]). S, XF T 5S; o(F = 3)—
5P3/9(F' = 4)—5Dg o (F" = 4, 5) WKL, ATF A
[FIRER 7%, AN A ) A2 B0 1 90l iy Z 18] ()
5] b N 9.440 MHz.

> EIT data
0.8 | y EIT fit
A o CFP data
) CFP fit
=
E
el
-
3
>
<
& i ,
2] 0.4 —1 sideband & +1 sideband
e
Carrier §
_08F

5 1050 5 10 15
Frequency detuning/MHz

K5 (MTIRE) 85Rb R T 5D5 /o AR ZE M AL
‘AR g EIT %, Fiarihghs EOM i
il J5 i) CFP K% JH5 5 (145 % 9.000 MHz, HJI 345
5—gihaly 2 8] 4R E] B 24 9.000 MHz); — 44y 5%
/NI il

Fig. 5. (color online) The typical measurement of the
hyperfine splittings of the 85Rb 5D5 /o state. The up-
per curve is the EIT spectra, the lower curve is the
transmission signals of the CFP which is modulated
by the EOM (the modulation frequency is 9.000 MHz,
therefore the frequency interval between the carrier
and the l-order sidebands are 9.000 MHz). The small
peaks near the 1-order sidebands are the 2-order side-
bands.
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Table 1. Uncertainty budget in measurement of the hy-
perfine structure of 85Rb 5Dg /5 state (units: kHz).
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Determination of the hyperfine coupling constants of the
5D5 /> state of ®®Rb atoms by using high-signal-to-noise
ratio electromagnetically-induced transparency spectra®
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Abstract
We report the hyperfine splitting measurement of the ®*Rb 5D5 2 state by electromagnetically induced transparency
spectroscopy with high signal-to-noise ratio in the ®*Rb 5S1/2-5P3/2-5D5,2 ladder-type system (780 nm + 776 nm). The
frequency calibration is performed by employing a phase-type electro-optic modulator with a confocal Fabry-Perot cavity.
From the measured hyperfine splittings among the manifolds of (F” = 5), (F” = 4) and (F" = 3) of the **Rb 5D5 2
state, we determine the magnetic dipole hyperfine coupling constant (A = —2.222 + 0.019 MHz) and the quadrupole

coupling constant (B = 2.664 +0.130 MHz) of 5D5, state of *Rb atoms.

Keywords: hyperfine splitting, electromagnetically-induced transparency, electronic-optic modulator,
Fabry-Perot cavity
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