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Primary Observation of Slow Light Propagation in Solid State Material

ZHANG Yun-dong, FAN Bao-hua, YUAN Ping, MA Zu-guang|
(Harbin Institute of Technology, Institule of Opto-Electonics, Harbin, Heilongjiang 150001, China)

Abstract Slow light propagation is initially observed in solid state materials at room temperature. The slowdown of light
resulting from dramatic change of refractive index by spectral hole technique in Ruby at 514.5 nm is investigated. Measured
delay is about 2.31ms, corresponding to group velocity as low as 43.215 nvs.
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Fig.l Measured the waveforms in an oscilloscope. signal
waveforms from main optical path and reference
(a) without sample; (b) with sample

0.06

=)
2

Normalized intensity
o
=)
139

delay: 1.252 ms
group velocity 79.87 (m/s)

-12 -8 -4 0 4 8 12
Time /ms

2 SKRAER SRS 30 Hz
Fig.2 Measured result of modulation frequency of 30 Hz
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Fig.3 Observed pulse time delay as a function of the
modulation frequency with an input power of 0.125 W

S b KB A A B A AT AN [R) 7 B
FAZEAR K ; T ELY63-5 A (A T FH (16 D0 B4
W 3 , B3 A4 s AR EL A R K, I SE I K,
BIGEE 1

2 % X |

1 M. M. Kash, V. A. Sautenkov, A. S. Zibrov et al.. Ultraslow
group velocity and enhanced nonlinear optical effects in a
coherent driven hot atomic gas[J]. Phys. Rev. Lett., 1999, 82:
5229~5232 -

2 S. H Lin, K Y. Hsuy, P. Yeh. Experimental observation of the
slowdown of optical beams by a volume -index grating in a
photorefractive LiNbO;, crystal[J]. Opt. Lett., 2000, 25:1582~1584

3 D. F. Phillips, A. Fleischhauer, A. Mair et al.. Storage of light in
atomic vapor{J]. Phys. Rev. Lett., 2001, 29:783~786

4J. E. Heener, R W. Boyd. Slow light, induced dispersion,
enhanced nonlinearity, and optical solitons in a resonator-array
waveguide[J]. Phys. Rev. E, 2002, 65:036619-1~036619-4

5 M Kozuma, D. Akamatsu, L. Deng et al.. Steep optical -wave
group reduction and “storage” of light without on-resonance
electromagnetically induced transparency [J]. Phys. Rev. A,
2002, 66.031801-1~031801-4

6 M. S. Bigelow, N. N. Lepeshkin, R W. Boyd, Observation of
ultraslow light propagation in Ruby crystal at room temperature
). Phys. Rev. Lett., 2003, 90(11):113903-1~113903-4

7 L. Zhao, L. Tang, J. Xu et al.. Light speed reduction|J]. Progress
in Physics, 2001, 21(4):385~391
AR, BT, I 4. dER MR T AR (J). 2
itk 2001, 21(4):385~391

8 J. Shen, L. Sun, J. Dai. What is the slowest group velocity of
light?——An Introduction to developments of research on
ultra-slow group velocity[J]. Physics, 2002,31(2):88~92
TWIE  FhSLSL  WERAE. AR E 218 AR S B T T
PRE[J). 42, 2002,31(2):88~92




