57 6

2008 6

1000-3290/2008/57 06 /3538-05

ACTA PHYSICA SINICA

Vol.57 No.6 June 2008
(©2008 Chin. Phys. Soc.

2007

PACC 4265 4255 4250

SGC

717

spontaneously generated coherence

[1l

43 Zhou 2

SGC

18

60678005
106061

.E-mail  jpsong@xjtu. edu. cn

13 1
710048
710062
24 2007 10 16
2.
1
[1 12
2 13
12 <14
275 27,
Xia 2

710049

12 =11

*
2,
Q,
‘Qp
A =wp - w,. 27,
13 =12 14 —|
13 14

12

P == Y200 + 1 pn - o
- 0,05 — 102,04
P == Yspi + i@ 05 = iQ.00 = p V73740
Pu == Yi—i4, oy - P73 7epn
20050698017



p=
.............................................. 14
13> —Ner ¢ N
p=
i2y
jo Ny 024 - 127
12>
pn =1 0
v " O
1 Q, 0, 0, Y 3
27, 273 27, 12 13 14
2 p
+ 10,0y — 102,01 O
{bzs == Y2+ 73 o3+ in(OB Ap
0 _ 0 _
+10, o5 = pn + 102,05 = PNV V3V40u 72 Qc=47, =
0_ _ _
Dy == Va4 Ve —id, pu +i0, pu - on 1.57, 2,=1.57, 7,=0.0ly, 7;=0.17,. 2
+ in(Om + i‘Qu{O34 = PNY3Vi0n »=0
Pu == Y3+ Vs —14, pu + 10,0y - 102,05 A, =-5 A, =5 24
—PN7V3YVs Pn ot Pu
o =2Y20m + iy 0y - pn A, =5 A4,=0. Ay =wp -, oy
Pn ==27308 — PV 7374 Pu+ Pn A,=0 A,
+10, 0n - pxn @y
Pu == 27404 — PNV VY4 Pu + Pn
+ 10, pu - op . 1
p
SGC Uy By
1 P=HBy Mpllpy Byl = _
0 0 p=0 P
o8 =0.99 10
Uiy Uy PNV Yy
(3 =12 [4 —12 A,
Hy Uy
P
@y,
0O, =¢e p;lh =21 19
3242 I=1pec ¢
g 1 0O
457
\QZZQ[O Sin6=(210 V 1_p2 . O34
P 3 low! p
P=eyyk, x 4,

p  p=0—0.99



3540

57

0.00

(c) p=0.99
-3 —I2 —II
2 oy
| o3 |
p=0.99

©24

3

14
2
p=0

2
=
<
0.0 1 i"'“."' e “..'.'HI 1
-6 -4 -2 0 2 4 6
4y
3 Lo A,
1 —12
—14 B [2 =13 —14
\Y 0 0, E
0, 0, Vv
20
Y 21
4 ©24
Ap ‘(2(3 :472 p
=0.99 2,=1.57, 7,=0.01y, 7,=0.17,
P
=0.99
4 a o
Y
EIT
4 a
4 b
[2

21



6 3541
0.20 | 4
5
& 0.10
B Y
i
ol
% 0.00
$ o
-0.10
-2
0.20
:
S
S 0.10
&
~
b
g
8
& 0.00
Q
EIT
_O. 10 1 1 1
- -2 0 2 4
Ap
4 pu 4,
1 Javanainen J 1992 Europhys . Lett . 17 407 Chinese 2006 55 5206
2 Zhou P Swain S 1996 Phys. Rev. Leit. 77 3995 13 Paspalakis E  Kylstra N J Knight P L 2000 Phys. Rev. A
3 Ficek Z Dalton B ] Knight P L 1995 Phys. Rev. A 51 4062 61 045802
4 LuCP GongS Q Fan X J XuZ Z 2004 Opt. Comumun. 14 Evers ] Bullock D Keitel C H 2002 Opt. Comumun. 209 173
231 289 15  Litvak A G Tokman M D 2002 Phys. Rev. Leit. 88 095003
5 Niu Y P Gong S Q 2006 Phys. Rev. A 73 053811 16 Dong P Tang S H 2002 Phys. Rev. A 65 033816
6 XiaHR YeCY ZhuSY 1996 Phys. Rev. Leww. 77 1032 17 Han L B Li G X 2000 Acta Phys. Sin. 49 696 in Chinese
7 Xu WH WuJH GaoJ Y 2002 Phys. Rev. A 66 063812 2000 49 696
8 Berman P R 2005 Phys. Rev. A 72 035801 18  Zhang LY Liu Z D 2005 Acta Phys. Sin. 54 3461 in Chinese
9 HouB P Wang SJ Yu W L Sun W L 2004 Phys. Rev. A 2005 54 3461
69 053805 19 Bortman A D Wilson-Gordon A D Friedmann H 2001 Phys. Rev.
10 Anton M A Oscar G Carrefio F 2005 Phys. Rev. A 72 023809 A 63 043818
11 Paspalakis E  Kylstra N J Knight P L 1999 Phys. Rev. Lett. 20 Wang H Goorskey D J Xiao M 2002 J. Mod. Opt. 49 335
82 2079 21 NiuYP LiRX GongS Q2005 Phys. Rev. A 71 043819
12 Yang L] Zhang L S Li X L 2006 Acta Phys. Sin. 55 5206 in



3542 57

Effect of spontaneously generated coherence on absorption and
dispersion in probe laser”

Yan Xiang-An' > Song Jian-Ping' ©  Yin Bao-Yin' > Jiang Wen-Juan'  Zhen Huai-Bin'  Zhang Yan-Peng'
1 Key Laboratory for Physical Electronics and Devices of the Ministry of Education Xi' an Jiaotong University Xi' an 710049  China
2 School of Science Xi' an Polytechnic University ~Xi' an 710048  China
3 College of Physics and Information Technology —Shaanxi Normal University Xi' an 710062  China
Received 24 September 2007  revised manuscript received 16 October 2007

Abstract
A theoretical investigation is carried into the effect of spontaneously generated coherence on absorption and dispersion in
probe laser of Y-type atom system. It is found that the electromagnetically induce transparency window in the system narrows
gradually as the spontaneously generated coherence intensifies. Moreover the anomalous dispersion appears and the absorption
changes from negative value to positive valve at resonance. At the same time the absorption is zero or negative near resonance
when the relative strength of the coupling field and pump field are different and the atomic medium shows positive absorption

when the two fields are exattly or nearly equal and close.
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