Experimental Study of
Electromagnetically

Induced Transparency
in Rubidium 87

Summary

» Approximately 90% of transmittance was obtained
* Pulsed probe light was decelerated up to 32 km/s
* Storage time of light was 6.8 ps

e Storage efficiency was estimated to be 43%




Electromagnetically Induced Transparency (1)

} (1) SuBEression of light absorEtion

EIT condition (three-level atom and
two kinds of resonant lights)
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absorption of probe light by

atoms is extremely reduced.
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Electromagnetically Induced Transparency (2)

2) Deceleration of group velocity of licht
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Electromagnetically Induced Transparency (3)

3) Storage of light
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Fraction of photons is stored in atoms
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Structure and absorBtion sBectrum of 87Rb

Energy levels of 3’Rb Absorption spectrum of 3’Rb D1 line

SP3/2 e (
D2line F'=2
780.2nm ANA

control
5P12 F'=1 light 4 I
Dl1line BTRb B?Rb
794.9nm 2| Vo 794.987nm U 704 9790m
Probe 85 SR
5S12 F= 1!!i_g_]}t_ | B?Fjg.%sn 554%"”1 E@B‘Q?Unm
Probe

control ast
794.983nm




/4

A/l

PBS
V4

Experimental setu

’ =
=400
A
Rbeenl] - N %
A/ PBS

by P
U -

-
/4 =100 /t =PB5
1 A

Wavelength Meter

Roll

f= 40()N D‘
y

Y i -
M == 3
Single-mode | | ———
Fiber ——
2 PBS 20
Q| 4
\ Y
Optical \%____l}"
Isolator
Probe . S
Laser I /
A/2
2/ =100 [z BS
| EI =
1 Y} M

PBS: Polarization beam splitter

A/
PD: Photo detector BS: Beam splitter AOM: Acoustic optical modular

f=1000

Magnetic lan
Shidld Thompson
Prisms "
/ N
7 7

1000:1
APD: Avalanche photo detector

7




87

.

-
.

.

-

.
.

.
-

2
3.
3
-
.

ol

o

.

jun’ a

b
.
-

.

-

.

.

A/B X 100%

Transmittance

-

B

ba: dJu

Approximately 9 O %

ission

.

S

.
. .

.
-

o
nggggﬁégg&s

-
.

UoISSIWISURI],

of transmittance was

obtained.
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Control light

« Control intensity : 52 mW/cm’
- * Probe intensity : 220 pW/cm’
* Pulse width : 1 ps

* Storage time : 3 ps

e Temperature of atoms : 72 C

i Retrieved pulsed

probe light

Normalized intensity [arb.unit]
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