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Fig. 1. (color online) Relevant hyperfine levels of 85Rb
atom 34 (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 uW, the
coupling light are (a) 2.7 mW, (b) 100 uW, (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.
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Fig. 5. (color online) The typical measurement of the
hyperfine splittings of the 8°Rb 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.

103201-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 12 Z R Acta Phys. Sin.

Vol. 66, No. 10 (2017) 103201

N TN SE R R, AT A Al 2 AT
1000 2 YOI &, TF 545 2R MRG0 50 2453 5
(9.048 £ 0.008) MHz 1 (9.512 £ 0.008) MHz. &%
T AR B0 AT SEIRAFTE (K R Gt iR
T8, 8RFI TR L, i AE 5 AEs, 53 )

Tk

# 1 SSRbJET 5Dy o A EUIEMA RSN (40 kHz)
Table 1. Uncertainty budget in measurement of the hy-
perfine structure of 8°Rb 5D5 /> state (units: kHz).
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Table 2. Hyperfine coupling constants of the 5D, state for 85Rb (units: MHz).
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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 551 /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 5D, state of **Rb atoms.

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