Ladder-type electromagnetically induced transparency
with optical pumping effect
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Introduction of EIT
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Introduction of EIT
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Energy Level Diagram of $33Cs

Scanning
N F — 4”
2
11 Sl /2 F = 3!!
| _X_
Couplin
574.6nm 8 |ars)er )
6°P,,, —— —F¥ F=4
Probe | °
robe
852.3nm a, laser
) F=4
6 S1/2
F=3

%@m&mﬁ%%ﬁ%%
Department of Physics at National Cheng Kung University

~

F=4”

A4

157.6(0.8) MHz

F=3

-

/

J. Farley,
Phys. Rev. A 15, 1530 (1977).




(ueas reusaxa weaboad pJIAGET)

Experimental Setup
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Experimental Result
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Experimental Result
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Introduction of EIT
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Dressed-State Approach
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Dressed-State Approach
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On Resonance EIT (44°3”& 44°4”)
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EIT in Multi-level system
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Off Resonance EIT (45’4”)
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Probe Transmission (arb. Units)
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Frequency Calibration

2 "
11°5,,—3 7 F=4 454" 44°4”
i 251.00MHz
/ 2 008} | ' !
@ @, >
2 0.04
8
\ 4 5 0.03F
2 Y F=5 @
6 F)3/2 A 4 - -.zilfo_M_l_IZF =4" € 002
< oo}
@, 0, £ 0.0k, : : . . o
P P [700 [P0 [0 [Joo 0 100
6281/2 - < F=4 Scanning coupling frequency MHz

~ jjj, ’g_;_g‘ -
%@ SR RFNEE R
Department of Physics at National Cheng Kung University



EIT Spectra W|th Calibration
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Hyperfine Structure
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Hyperfine Splitting & A Coefficient
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Hyperfine Splitting & A Coefficient
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Experimental Result
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Dressed-State Approach

For a fixed probe laser frequency,
atom with different velocity “sees” different detuning.
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Integrate Over the Doppler Velocity Group
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Integrate Over the Doppler Velocity Group
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Probe Transmission (arb. Units)

Experimental Result
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Experimental Result with simulations
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Optical Pumping of the Ground State
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Optical Pumping of the Ground State

Optical Pumping Time
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EIT Spectrum with Simulation
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EIT Spectrum of Power Dependence
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EIT Spectrum of Power Dependence
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Oscillator Strength for the Zeeman Sublevels
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Optical Pumping
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Optical Pumping Factors for Upper and Lower Transitions

Transition €2, (MHz) Lower ratio (%) Upper ratio (%) O.P. (%)

44'4" 0.056 88.81 04.49 83.91
0.176 88.02 04.27 82.98
0.557 78.22 02.98 7273
1.243 47.82 91.85 43.92
45'4" 0.080 100 54.68 54.68
0.254 100 57.19 57.19
0.804 100 65.73 65.73
1.799 100 69.47 69.47

Transition €2, (MHz) Lower ratio (%) Upper ratio (%) O.P. (%)

44'4" 3.91 78.22 99.31 77.68
8.76 78.22 96.47 75.46

12.39 78.22 02.83 72.62

17.52 78.22 85.84 67.15

45'4" 5.13 100 98.02 98.02
11.47 100 82.70 82.70

16.22 100 65.15 65.15

22.94 100 44.51 44.51
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EIT Peaks Ratio for Probe Rabi Frequency
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EIT Peaks Ratio for Coupling Rabi Frequency
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Conclusion

* \We had measured the hyperfine structure of Cs
11S by using the transmission of cascade-type
EIT in room-temperature cell

* The multi-level EITs are successfully labeled by
adding k factor into detuning term of QQ’

 Line shape and intensities are simulated by
Integrating over Doppler velocities and
considering the optical pumping effects for both
probe and coupling fields
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Thanks for your attention!
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