54 10 2005 10 Vol.54 No.10 October 2005

1000-3290/2005/54 10 /4692-04 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.
*
T £
309 150001
2005 1 25 2005 3 24

27.55+0.05m/s

PACC 4210 4225B 4265 4250

20
Kasapi
10c¢m Pb Ve =
¢/165 * Hau EIT
13 _
17m/s> Kash Rb
—3
v,>c v, <0 vy << 90m/s ° Budker
o 10 11
c . 8m/s T 2003
EIT
dn/dws1 : EIT
. EIT
v, =dw/dk = ¢/n, dn/dw=>1
v, = C[dn] 1 Kramers-Kronig
nw o+ ol dn/dw>1
2003  Boyd

dn/dw=>1 : S

Schwartz ~ Tan ™
dn/dw>1
EIT .
x 60478014

"E-mail fbhen@hit. edu. en
“E-mail ydzhang@hit. edu. cn



10 4693

27.5+0.5m/s Boyd
1
1983  Hillmand . EOM
B 37Hz.
BS
. 40cm
L c 10cm
Ruby .
3.63+0.05ms
BS
BRI

""" . (T

BS L

514 .5nm
Cr3+
*F, ‘F, 410nm  550nm
100nm 2 .
Cr3+ 4]?2
4F2
°p 2 AL O; Cr* cr*
R, R,
w T, =2T
T ’E T,
w
4F - -
’ Vie = = (Ej e + Eje” ™) 4
E, ks Hba
1 . w3 = w; + o 06
{.Obu == (iwba + Tz){oba + T;Vbaw 2
. w— w" 2i
== p— = P (Vupw = Vapu) . 3 Nz lyz =—alyz 141y z = 5



4694 54

I, z =11, =k"T, Tyep

a
3
Qs __ 1 _ad 100H:
XN T T 21+ 1, 2 ,
21, z 1+ 1, z 3.63 £0.05ms 27.5+0.5m/s.
X 1- 2 y 2 6
1+ 1, z + owT)
4— 3500
! Iy 0 % L 3000
3 6 31 [ 2500 g
2 § g
& - L2000 £
Inly 1 /1,0 +1, 1 —1,0 =—al 7 =2 % DI
0 0 0 0 = = ﬁ‘ L 1500 g
ag.z) 1(101) 3 3 w
_ 1 1] - L 1000
1n(8€1 o) =2"7,70 &
L 500
1[1+]012+ 8wT’12] 0] o
"2 14,0 T4 ST Cl- . : : : :
0 500 1000 1500 2000
8 TS
3 125mW
B agcT, 1 ( 0 )
no =les o rri\ ey 144,23 °
2 Iy 1+ 1, )
= 1 - . 2
@9 1+10( o+ 1+1,° 10
C
Ao 1y
c
T,
Kramers-Kronig
n o n, = ny+ ) 4
wdn 6 /dé . v, = c/ c
T, . 12.0
¢
3.3 o.‘ 09
8S1/T 3.04 %o » g 11.8
OO. o JER og
E 2.7 %% O Bk oe =
;*2 o °® L6 ﬁg
[e]
() 2.4 .. o ¢ =
O8 oe
2.1 o4 1.4
o Oe
1.8 .ggo ofo
* 500%°
sl . _ . . . _qL2
0 30 60 90 120 150 180
ETER A
125mW
Smm 4 20Hz 125mW ¢

1.5kW/cm?.



10 4695
3.63 £ 0.05ms 27.5
0.5m/s.
10cm
20Hz 125mW
3.38ms
1.66ms
1 Enders A and Nimtz G 1992 J. Phys. I. France 3 1089 9 Bigelow M'S  Lepeshkin N N and Boyd R W 2003 Scince 301 200
2 Steinberg A M Kwait P G and Chiao R'Y 1993 Phys. Rev. Lett. 10 Kocharovskaya O Rostovtsev Y and Scully M O 2001 Phys. Rev.
71 708 Lett . 86 628
3 Wang L ] Kuzmich A and Dogariu A 2000 Nature London 406 11 Phillips D F Fleischhauer A Mair A Walsworth R L and Lukin M
277 D 2001 Phys. Rev. Lett. 86 783
4 Kasapi A Jain M Yin G Y and Harris S E 1995 Phys. Rev. Lett . 12 Harris S E Field J E and Imamoglu A 1990 Phys. Rev. Leit. 64
74 2447 1107
5 Hau L V Harris S E Dutton Z and Behroozi C H 1999 Nature 13 Harris S E 1997 Phys. Today 50 7 36
London 397 594 14 Schwartz S E and Tan T Y 1967 Appl. Phys. Lett. 10 4
Kash M M et al 1999 Phys. Rev. Leit. 82 5229 15  Hillman L W Boyd R W Krasinski J and Stroud C R 1983 Opt .
Budker D Kimball D F Rochester S M and Yashchuk V V 1999 Commun . 45 416
Phys. Rev. Lett. 83 1767 16  ZhangY D Fan B H Yuan P and Ma Z G 2004 Chin. Phys.
8 Bigelow M' S Lepeshkin N N and Boyd R W 2003 Phys. Rev. Lett . 21 87

Lett . 90 113903

Ultraslow light propagation in a solid”

Fan Bao-Hua'

Zhang Yun-Dong*

Yuan Ping

Institute of Optoelectronics ~ Harbin Institute of Technology — Harbin 150001 China

Received 25 January 2005

Abstract
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With the spectral hole-burning effect resulting from coherent population oscillation in the homogenously broadened material

the ultraslow light propagation phenomenon with the group velocity as slow as 27.55 + 0.05m/s at room temperature in a ruby

crystal is observed. And the group velocity in ruby crystal depends on the amplitude modulation frequency the power of laser

beam and the orientation of the crystal lattice. Lower frequency or higher power leads to slower group velocity .
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