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ÏL	\°Ä1|�N�UCn¥oU?�f0��ÚÑ - áÂ'X, l
5N���1Úß�1� Goos-

Hänchen  £. ïÄL²0��Ó�é&ÿ1|?1��ÚáÂ, 30�é&ÿ1�áÂÚ���p-� (=0�¥
yß²A5) �«�NC, é Goos-Hänchen  £���'ráÂ½r��A5e�(¯, �±¢y £�âCÚO
r.

'�c: oU?�f, Goos-Hänchen  £, �Z��
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1 Ú ó

1947 c, Goos Ú Hänchen[1,2] ÏL¢�*	�
1å3ü«0�L¡u)����, ��:�é
u\�:3�mþk��ý�ål, ù�ål�
¡� Goos-Hänchen  £. du Goos-Hänchen  £
kX���ÔnSºÚd3�A^, guy±5�
ÉÔn.�'5, �2�A^u(Æ [3]!��1
Æ [4]!þfåÆ [5] ÚÅ� [6,7] �+�¥.

î8��, nØÚ¢�é Goos-Hänchen  £
?1
2��ïÄ, <���ÏL�«Ãã5Jp
Ú�� Goos-Hänchen  £. ~X: Berman[8] 3K
ò�Ç0�¥, uyK� Goos-Hänchen  £; Chen

Ú Li[9] ò0�������>0��(�, ïÄL
²K� Goos-Hänchen  £����A�ÑÑy3
�.��NC, cÙ´3fáÂ0�¥ [10], ¬Ñy
é��K� Goos-Hänchen  £. ,
, ù
ïÄÑ
´ÏLUC0��(�½«a5¢y�. ¯¢þ,

é���½(�½«a� Goos-Hänchen  £�ö
��äk¢S�A^.

C
c5, �Xnþf>ÄåÆ (QED) uÐ,

�f0��áÂ - ÚÑA5�±ÏL	\1|5
?1N�. Äud, <�qJÑ
|^�f0�
�áÂ - ÚÑA5, ?
5�� Goos-Hänchen  
£��Y¤�#�ïÄ9:, �«ØÓ��Y�
JÑ. Wang � [11] ò�U?�fXÚ��nS0
�, |^	\��|5UC�f�áÂ - ÚÑA
5, ¿�Ñ�0�é&ÿ1kfáÂ�, ß�1
� Goos-Hänchen  £´���, ,
�0�é&
ÿ1k���OÃ�^�, &ÿ1 (��1½ß�
1) � Goos-Hänchen  £¬Ñyé��K� £;

�C, Ziauddin � [12] Ó�|^	\��|5N�
0��áÂ - ÚÑA5, ©O?Ø
±nU?>
^p�ß² (EIT) (�ÚoU? EIT 0���n
S0��, Goos-Hänchen  £�\��Ý�Cz,

¿�Ñ�0�¥yß²G��, ��1Úß�1
� Goos-Hänchen  £��­Ü, ¢y
oU?�
f0�4fáÂ�¹e���!K Goos-Hänchen

 £. Ïd, |^	\��|é�½(�0��á
Â - ÚÑA5�UC5¢yé Goos-Hänchen  £
���ÚOr, ¤�ù��KïÄ�­��{.
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,
, ¿Ø´�k EIT (��0�âU¢y0
��ß²A5. 2005 c, Yavuz[13] 3nØþJÑ

¢yÃáÂO�ò�Ç��Y, 3d�Y¥$^o
U?�fXÚ��ïÄ0�, ^üå-15N�V
1f Raman Z�L§, l
��O�ò�Ç!~
�áÂ�8�. ��, Yavuz � [14] 3¢�þ¤õ
¢y
 Rb �f�í3ÃáÂ�¹eò�Ç�O
r. �C, Yavuz Ú Sikes[15] q?Ø
ÏLn���
5 Kerr �A�OÃ5¢yfÍÜ�^eÃáÂò
�Ç�Or. 3¢SA^¥, <�'5�´XÛ3
4fáÂ�¹e¢y�� Goos-Hänchen  £�N
�. �©´3 Yavuz �JÑ�ù
nØÚ¢��Ä
:þ, ÏL	\°Ä1|�N�UCn¥oU?�
f0��ÚÑ - áÂ'X, �ÄÃáÂò�Ç�O
ré��1Úß�1� Goos-Hänchen  £�K�.

ïÄL²3ß²«�NCé Goos-Hänchen  £�
��'ráÂ½r��A5e�(¯, �±¢y 
£�âCÚOr, N!XÚ���þ��K, U

UC Goos-Hänchen  £��K.

2 Goos-Hänchen  £�ÿþ�.9Ù
nS0��4zÇ

Xã 1 ¤«, ÿþ Goos-Hänchen  £�1Æ
�.�)n�0�, 1�!n��ý�0�ß²�
�¤n�L¡, ü�ß²��þÝþ� d1, 0>X
êþ� ε1; nS0�´Xã 2 ¤«��fíN, þ
Ý� d2, 0>Xê� ε2. f\�&ÿ1 Ep ± θ �
\��ß²n�, θ �L«\�1�� z ¶�Y�.

f\�&ÿ1²L1��ß²n�!nS�fí
NÚ1n�ß²n��ß�Ñ5, éA�ý� £
� St; Sr L«��1�ý� £. �fíN� y ¶
��\\�r°Ä| Ec1, Ec2 °Ä.

ã 2 ´nS�fíN�U?(� [13], Ùo�
U?©O´þ-u� |e〉, Ä� |g〉, ±9ü�æ­
� |1〉 Ú |2〉; f&ÿ1 Ep °Ä |g〉 ↔ |e〉 �[;

ü�	\r°Ä| Ec1, Ec2 ©O°Ä |e〉 ↔ |1〉
Ú |e〉 ↔ |2〉 �[. b�l� |g〉, |1〉, |2〉 �� |e〉 �
n�ü1f�[L§þ´����. Γe, γ1, γ2 ©O
L«� |e〉, |1〉 9 |2〉 �P~Ç; �,n�ü1fL
§���þþé�, ��u)C��� |g〉 ↔ |e〉 ↔
|1〉 Ú |g〉 ↔ |e〉 ↔ |2〉 Raman V1f�[; � Ra-

man V1f��þ δω1 = (ω1 − ωg) − (ωc1 − ωp),

δω2 = (ω2 − ωg) − (ωp − ωc2). éu¢SoU?�
fíN¥�V1f Raman Z�L§�±ÏLü�
��fÓ � 87Rb Ú 85Rb 5¢y [14].� � � �� �

θ

� �� � � � ��
ã 1 ÿþ Goos-Hänchen  £�1Æ�.� � � �

� �� �� � � � 	 � � 
 � � 
� � 	
ã 2 nS�f�U?(��.

3ó4Ú^ÅCqe, NX3�p�^±µ¥
�M�îþ� (~ = 1)

H(I) = −1
2
Ωpg |g〉 〈e| ei(ωg−ωe+ωp)t

−1
2
Ωc2 |2〉 〈e| ei(ω2−ωe+ωc2)t

−1
2
Ωp1 |1〉 〈e| ei(ω1−ωe+ωp)t

−1
2
Ωc1 |g〉 〈e| ei(ωg−ωe+ωc1)t

+H.c., (1)

Ωpg, Ωp1 ´&ÿ1��f�ÍÜrÝ; Ωc1, Ωc2 ©
O´ü�°Ä|��f�ÍÜrÝ; ωp, ωc1, ωc2 ©
O´&ÿ| Ep Úü�°Ä| Ec1, Ec2 �ªÇ.

b½NX3?¿����¼ê� |ψ(t)〉 =

ce|e〉 + cg|g〉 + c1|1〉 + c2|2〉, |^�p�^±µ¥
�Å½��§ [16], ���f��U�AÇÌ��
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m�üz�§�

dcg

dt
=

i
2
Ωpgei[(ωg−ωe)+ωp]tce

+
i
2
Ωc1ei[(ωg−ωe)+ωc1]tce, (2a)

dc1

dt
= −γ1c1 +

i
2
Ωp1ei[(ω1−ωe)+ωp]tce, (2b)

dc2

dt
= −γ2c2 +

i
2
Ωc2ei[(ω2−ωe)+ωc2]tce, (2c)

dce

dt
= −Γece +

i
2
Ωpgei[(ωe−ωg)−ωp]tcg

+
i
2
Ωc1ei[(ωe−ωg)−ωc1]tcg

+
i
2
Ωc2ei[(ωe−ω2)−ωc2]tc2

+
i
2
Ωp1ei[(ωe−ω1)−ωp]tc1, (2d)

(2) ª¥®��/Ú\
�f�PC�A. ùp�
Ä�1|��f����, Ïd�f3-1|�^
e�[�-u� |e〉 �VÇé�, l
�±ý9�
Ø-u� |e〉, =: dce/dt = 0. Ó�du&ÿ1v

f, �fA�©ª3Ä� |g〉 þ, =: cg ≈ 1. |^�
f�4zÇúª Pp = ρegµge + ρ1eµe1 + H.c., ��
0���54zrÝ�

Pp

= 2NEp

×

ap +
|B1|2 |Ec1|2

2
{

δω1 − i
[
γ1 −

1
2
Im

(
D1 |Ec1|2

)]}

+
|B2|2 |Ec2|2

2
{

δω2 + i
[
γ2 +

1
2
Im

(
D2 |Ec2|2

)]}
 , (3)

Ù¥, ap =
1
2

[
|µge|2

(ωe − ωg) − ωp − iΓe

]
. �â4zÇ

Ú4zrÝ�'X: Pp = ε0χEp, ��3&ÿ|�
�ZK�e0���54zÇ� [13]

χ = χ′ + iχ′′

=
2N

ε0

×

ap +
|B1|2 |Ec1|2

2
{

δω1 − i
[
γ1 −

1
2
Im

(
D1 |Ec1|2

)]}

+
|B2|2 |Ec2|2

2
{

δω2 + i
[
γ2 +

1
2
Im

(
D2 |Ec2|2

)]}
 ,

(4)

ùp

B1 =
1
2

[
µgeµ

∗
1e

(ωe − ωg) − ωc1 − iΓe

]
,

B2 =
1
2

[
µgeµ

∗
2e

(ωe − ωg) − ωp − iΓe

]
,

D1 =
1
2

[
µgeµ

∗
ge

(ωe − ω1) − ωp − iΓe

]
,

D2 =
1
2

[
µ2eµ

∗
2e

(ωe − ω2) − ωc2 − iΓe

]
,

Ù¥, µij L«l |i〉 �� |j〉 ��[�>ó4Ý, N

´ü NÈS��fê, ε0 ´ý�¥�0>~ê.

(4) ªL², 3f&ÿ1��^e, 0���54z
Ç�)n�: 1��L«3vk	\r°Ä|�,

&ÿ1 Ep �4zÇ; 1��´ÚåOÃ��, ´d
Ä� |g〉 áÂ��°Ä| Ec1 �1f� |e〉 �, 2
d |e〉 �u���&ÿ11f� |1〉 ��L§, l

��0�é&ÿ1���; 1n�L�ÚåáÂ
��, ?3Ä� |g〉 ��fáÂ��&ÿ1f, Ï
L |g〉 ↔ |e〉 ↔ |2〉 Raman L§�[� |2〉 �, l

��0�é&ÿ1�áÂ. XJ0�é&ÿ1�á
ÂÚ���p-�, @o0�ò¥yß²�5�.

3 Goos-Hänchen  £�ê�©Û

�âA�Ý
{ [17,18], 131 j �0�¥�

DÂÝ
�: M =

 cos(kj
z dj) i sin(kj

zdj)/qj

iqj sin(kj
zdj) cos(kj

zdj)

,

Ù¥, kj
z =

√
εjk2 − k2

y L«1 j �0�¥Åê k

� z ©þ; ε2 = 1 + χ; qj = kj
z/k; dj L«1 j

�0��þÝ; ky L«ý�¥Åê k � y ©þ;

k = ωp/c (c ´ý�¥�1�). &ÿ1ÏLn�0
��o�DÂÝ
 Q = M1M2M3. �â13õ�
�¥���Úß�nØ [19,20], &ÿ1���Úß
�Xê©O�

R(ky, ωp) =
q0(Q22 − Q11) + (q2

0Q12 − Q21)
q0(Q22 + Q11) + (q2

0Q12 + Q21)
,

(5a)
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T (ky, ωp) =
2q0

q0(Q22 + Q11) + (q2
0Q12 + Q21)

,

(5b)

Ù ¥, q0 = kz/k, kz L « ý � ¥ Å ê k

� z © þ; Qij � o D Â Ý 
 Q � Ý 
 �.

- R(d, ky) = |R(d, ky)| exp[iφr(d, ky)], T (d, ky) =

|T (d, ky)| exp[iφt(d, ky)], Ù¥, φr, φt ©O���X
êÚß�Xê�� . Kk:

dφr(d, ky)
dky

= i
[

1
|R(d, ky)|

d |R(d, ky)|
dky

− 1
R(d, ky)

dR(d, ky)
dky

]
, (6a)

dφt(d, ky)
dky

= i
[

1
|T (d, ky)|

d |T (d, ky)|
dky

− 1
T (d, ky)

dT (d, ky)
dky

]
. (6b)

� � � � � � �� � � �� � � � �� � � �� � � �
� � � � � � � �� � � �� � � ��� � � �� � � �

� � � � � � � � � � � �� � � � �� � � � ��� � � �� � � �
� � �

� � �
	
	

� � �	


 � �

 
 �

� � �
ã 3 0�4zÇ�¢Ü χ′ (¢�) ÚJÜ χ′′ (J�) ���
þ δω1 �Cz5Æ (a) ∆ = 10 kHz; (b) ∆ = 5 kHz; (c) ∆ =

–5 kHz

|^­�� { [21−23], Goos-Hänchen  £ú
ª÷v Sr,t = − λ

2π

dφr,t

dky
, ò (6a) Ú (6b) ª�� 

£úª¥, ����1Úß�1�ý� £©O�

Sr = − λ

2π

dφr

dky

= − λ

2π

1
|R|2

{
Re [R]

dIm [R]
dky

− Im [R]
dRe [R]

dky

}
,

St = − λ

2π

dφt

dky

= − λ

2π

1
|T |2

{
Re [T ]

dIm [T ]
dky

− Im [T ]
dRe [T ]

dky

}
.

(7)

� � � � � � � � � � � � ��� �� �� � � 	 
 � �
� 	 
 � �
� 	 
 � �� � � � � � � � � � � � ����

� � � � � � � � � � � � �
 � �
 � � �� �� �
� ���
� ���
� � ���� � � �

� � �
� � �

ã 4 0�?uß²«�NC, ��1 Sr Úß�1 St � Goos-

Hänchen  £�\���Cz5Æ (a) δω1 = 5 kHz, Sr (¢
�), Sr (J�); (b), (c) δω1 = 5 kHz (¢�), δω1 = 4.9 kHz (:
�), δω1 = 5.1 kHz (J�). ∆ = 10 kHz

e¡5©Û3ØÓ�^�e, 4zÇ�ØÓ
A 5 é & ÿ | � Goos-Hänchen   £ � K �. �
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 B u O �, ½ Â � � þ ∆ = δω1 + δω2. Ó
�À½ëê: &ÿ1�Å� λp = 800 nm; ó4
å µeg = µ1e = µ2e = 1 a.u.; � f � Ý N =

1013/cm3; PCÇ Γe = 2π×3 MHz; ap = B1 =

B2 = 1.08×10−4 mks; γ1 = γ2 = 1 kHz; °Ä1|
rÝ Ic1 = Ic2 = 109 W/cm3. b½ d1 = 0.2 µm,

d2 = 5 µm, ε1 = 2.22.

ã 3 �Ñ
��þ ∆ �ØÓ��, 0��4
zÇ� Raman V1f��þ δω1 �Cz. �f
3	\��|��^e, u) |g〉 ↔ |e〉 ↔ |1〉
Ú |g〉 ↔ |e〉 ↔ |2〉 ü � Raman V 1 f � [,

|g〉 ↔ |e〉 ↔ |1〉 �[Ï�éA0�áÂ��r
°Ä| Ec1 �1flÄ� |g〉 �[� |e〉 �, Ó
�l |e〉 �u�Ñ��&ÿ11f� |1〉 ��L
§, 
 |g〉 ↔ |e〉 ↔ |2〉 Ï�K´�NÄ� |g〉 á
Â��&ÿ11f� |e〉 �, 2d |e〉 �u���
°Ä| Ec2 1f� |2〉 ��L§. XJÀJ·�
�ëê, = δω1 = δω2 = ∆/2 �, 0�é&ÿ1
�áÂÚu��p-�, 0�é&ÿ1�áÂ�
", d�0��ß²0�, Xã 3 ¤«. � ∆ > 0,

δω1 < ∆/2 �, 3 δω1 = ∆/2 �ß²:NC, 0�
ÏLÏ� |g〉 ↔ |e〉 ↔ |1〉 u�Ñ�&ÿ11fê
'Ï� |g〉 ↔ |e〉 ↔ |2〉 áÂ�&ÿ11fê��,

0�Ly�é&ÿ1�áÂA5; 
 δω1 > ∆/2

�, 0�u��&ÿ11fê'áÂ�&ÿ11
fê�r, d�, 0�Ly�é&ÿ1���A
5, Xã 3(a) Ú (b) ¤«. ã 3(c) � ∆ < 0 ��
¹, 3 δω1 = ∆/2 �ß²:NC, áÂ5�fÐ
� ∆ > 0 ��. � δω1 < ∆/2 �, 0�Ly�OÃ
0�; � δω1 > ∆/2 �, 0��áÂ0�.

e¡©O�	 ∆ > 0 Ú ∆ < 0 ��¹e, 0�
ØÓ�áÂ5�é Goos-Hänchen  £�K�.

ã 4 ©O�Ñ
ã 3(a) ¤éA�0�3ß
²: δω1 = 5 kHz, fáÂ: δω1 = 4.9 kHz, f
��: δω1 = 5.1 kHz �, Goos-Hänchen  £�
&ÿ1\���Cz. lã 4(a) ��0�¥yß
²G��, ��1Úß�1� Goos-Hänchen  £
��­Ü, ù�(J� EIT 0�¥ß²:?&ÿ
1� Goos-Hänchen  £�Cz5Æ�Ó [11]. ,

, � δω1 ��� lß²:�, ��1Úß�1
� Goos-Hänchen  £Ø2­Ü, Xã 4(b), (c). �
0�?3fáÂG��, ��1� Goos-Hänchen

 £dß²:��ÌÝ���=C�ÌÝé��
K�, 
ß�1� Goos-Hänchen  £3,
�Ý
?��uß²:�� £. ,
, �&ÿ1?u0
��f���^e, ��1��� Goos-Hänchen

� � � � � � � � � �� � � � �� � �� � �� � �� 	
� � �
�
� �
�� 	
� � � � � � � � � � ����

� � � � � � � � � �� �� �� ���� � � � � � � � � � �� �� ��

 � � 
 � �


 � �
 � �� � � � � � � � � �
� � � � � � � � � �

ã 5 0�k²wáÂ½��A5�, ��1 Sr Úß�1 St � Goos-Hänchen  £�\���Cz5Æ (a), (b) δω1 =

2 kHz (¢�), δω1 = 3 kHz (:�); (c), (d) δω1 = 7 kHz (¢�), δω1 = 8 kHz (:�). ∆ = 10 kHz
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 £'3ß²:�²wO�
éõ, �±ÏLé�
�þ��N¢y��1� Goos-Hänchen  £�â
C; ß�1� £3,
��?�'ß²:�� 
£� 2—3 �Å�, 
� θ 3 1.2 rad—1.3 rad ��
Ý��S, Goos-Hänchen  £éu\���UC�
\¯a.

� � � � � � � � � ��� �� �� �
� � � � � � � � � �� � �� � ��� �� �

� � � � � � � � � ����
� 	 
��
 � � � � �� 	�
 � � � � �� ��
 � � � � �

� � �
� � �
� � �

ã 6 0�?uß²«�NC, ��1 Sr Úß�1 St � Goos-

Hänchen  £�\���Cz (a) δω1 = 2.5 kHz, Sr (¢�),

Sr (J�); (b), (c) δω1 = 2.5 kHz (¢�),δω1 = 2.45 kHz (:�),

δω1 = 2.55 kHz (J�). ∆ = 5 kHz

ã 5 Ó��Ñ
ã 3(a) ¤éA�0�k²w
áÂ½����¹e, &ÿ1� Goos-Hänchen  
£�\���Cz. lã¥é²w/w�, �0
�é&ÿ1k²wáÂ½���^�, ��1Ú
ß�1� Goos-Hänchen  £�0�kfáÂ½
f���� Goos-Hänchen  £k�~²w�~
�. lã 3(a) ¥�±wÑ, 0��áÂrÝ3��

þ δω1 = 2 kHz �'��þ δω1 = 3 kHz ��r,

,
, ��1� Goos-Hänchen  £3 δω1 = 3 kHz

�'3 δω1 = 2 kHz �é\���CzÌÝ�, ß
�1��� Goos-Hänchen  £�XáÂ�~f

O�, Xã 5(a) Ú (b) ¤«. �0�k²w��5
��, Xã 5(c) Ú (d), ��þ©O� δω1 = 7 kHz

Ú δω1 = 8 kHz, 0����rÝ3��þ δω1 =

7 kHz �'��þ δω1 = 8 kHz ��f, �X��
�^�Or, ��1� Goos-Hänchen  £é\�
��CzLy��5�´�, 
���1�ý� 
£ÑyK�; Ó�, �X���^�Or, ß�1
� Goos-Hänchen  £�é\���CzLy��
5�´�, ¿� £�ÌÝ�C�
. Ïd, 0��

� � � � � � � � � ��� � �� � �
� � � � � � � � � �� � � �� � � ��� � �� � �� � �

� � � � � � � � � �� � �� � ��� �	 
�� 
 � � � �
	 ��� 
 � � � �
	 � �
�� 
 � � � � � � �

� � �
� � �

ã 7 0�?uß²«�NC, ��1 Sr Úß�1 St � Goos-

Hänchen  £�\���Cz5Æ (a) δω1 = –2.5 kHz, Sr (¢
�), Sr (J�); (b), (c) δω1 = –2.45 kHz (¢�), δω1 = –2.55 kHz

(J�). ∆ = –5 kHz
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áÂ!��A5Ø=K� Goos-Hänchen  £��
K!��Cz, Ó��é Goos-Hänchen  £Cz
�(¯Ýk�½�K�.

ã 6 � Ñ 
 ã 3(b) ¤ é A � 0 � 3 ß ²
: δω1 = 2.5 kHz, fáÂ: δω1 = 2.45 kHz, f�
�: δω1 = 2.55 kHz �, &ÿ1� Goos-Hänchen

  £ � \ � � C z. 3 ß ² :, � � 1 Ú ß �
1� Goos-Hänchen  £��­Ü, Xã 6(a), �
´ Goos-Hänchen  £�ÌÝ' ∆ = 10 kHz �
� Goos-Hänchen  £~�
A�Å�. ���þ
©O� 2.45, 2.5 Ú 2.55 kHz � (éAã 6(b) Ú (c)

¥�:�!¢�ÚJ�), Goos-Hänchen  £�C
z� ∆ = 10 kHz ��fáÂ!f���¹e�C
z5Æ�Ó, du��þ ∆ ���ØÓ, �� Goos-

Hänchen  £�ÌÝ²w/~�
.

ã 7 � Ñ 
 ã 3(c) ¤ é A � 0 � 3 ß ²
: δω1 = –2.5 kHz, fáÂ: δω1 = –2.45 kHz, f�
�: δω1 = –2.55 kHz �, &ÿ1� Goos-Hänchen

 £�\���Cz. 0��4zÇ3ù«�¹
eE,äkér�é¡5, �´, 3¤À����
þ��S, 4zÇ�¢Ü©ª�u 0, � ∆ > 0 �
��¹����. ����þ δω1 = –2.5 kHz �
ß²:�, Xã 7(a), ��1Úß�1�ý� £
E,��­Ü, �´'���þ ∆ > 0 ��¹,

3\����� Goos-Hänchen  £�¸���
4��Or. ã 7(b) Ú (c) ¥, ���þ� δω1 =

–2.45 kHz Ú δω1 = –2.55 kHz �, 0�©O?uf

áÂG�Úf��G�, é' ∆ = 5 kHz �ß²
:NC� Goos-Hänchen  £, ­��/G9ÌÝ
²wØÓ; 0�3?uOÃÚáÂ�����A5
e, ��1Úß�1�ý� £fÐ�� (ã 7(c)),

� θ > 0.2 rad �, ��1Úß�1� Goos-Hänchen

 £­Ü (ã 7(b)). ÏLé ∆ < 0 ��¹©Û, �
±ÏLN!XÚ��þ��K, 3��Ý\��,

¦ Goos-Hänchen  £Ñy¸�; ��±3�½\
���cJe, UC Goos-Hänchen  £��K.

4 ( Ø

æ^ü�	\°Ä|�^uoU?�f0�,

3��þCz�, &ÿ1� Goos-Hänchen  £k
4��Cz. ©Û�Ñ: �©O÷vXÚ�ü�
��^��, 0�©O¥yÑáÂÚ��A5, ß
�1�ý� £A���, 
3�Ù¦��, 0�
�A5ò¥yÑAÏ�é¡5; �áÂ�"�, �
�1Úß�1�ý� £���Ó; Ó�, 3ß²
«�NCé Goos-Hänchen  £���'ráÂ½
r��A5e�(¯, �±¢y £�âC; �X
Ú��þ�K��, ���\��ÒU¦ Goos-

Hänchen  £��é���. ÏLN!XÚ��þ
��K, 3�½\���Ò�±UC £��K,

Ó���±ÏL Goos-Hänchen  £��K5�ä
0��A5, Ïd31ÆDaìÚ1ÆN�ì�+
�kXd3�A^.

[1] Goos F, Hänchen H 1947 Ann. Phys. 1 333

[2] Goos F, Hänchen H 1949 Ann. Phys. 5 251

[3] Briers R, Leroy O, Shkerdin G 2000 J. Acoust. Soc. Am. 108 1622

[4] Harrick N J 1960 Phys. Rev. Lett. 4 224

[5] Igneovich V K 2004 Phys. Lett. A 322 32

[6] Chen F, Hao J, Li H G, Cao Z J 2011 Acta Phys. Sin. 60 074223

(in Chinese) [��, Ï�, où�, ùBj 2011 ÔnÆ� 60
074223]

[7] Li G X, Evers J, Keitel C H 2009 Phys. Rev. B 80 045102

[8] Berman P R 2002 Phys. Rev. E 66 067603

[9] Chen Y X, Li C F 2007 Phys. Lett. A 361 178

[10] Wang L G, Chen H, Zhu S Y 2005 Opt. Lett. 30 2936

[11] Wang L G, Ikram M, Zubairy M S 2008 Phys. Rev. A 77 023811

[12] Ziauddin, Qamar S, Zubairy M S 2010 Phys. Rev. A 81 023821

[13] Yavuz D D 2005 Phys. Rev. Lett. 95 223601

[14] Proite N A, Unks B E, Green J T, Yavuz D D 2008 Phys. Rev. Lett.

101 147401

[15] Yavuz D D, Sikes D E 2010 Phys. Rev. A 81 035804

[16] Peng J S, Li G X 1998 Introduction to Modern Quantum Optics

(Singapore: Word Scientific)

[17] Liu N H, Zhu S Y, Chen H, Wu X 2002 Phys. Rev. E 65 046607

[18] Zheng H X, Ge D B 2000 Acta Phys. Sin. 49 1702 (in Chinese)

[x÷,, ��J 2011 ÔnÆ� 49 1702]

[19] Yu H, Jiang X Q, Yang J Y, Qi W, Wang M H 2008 Acta Phys.

Sin. 57 4208 (in Chinese) [{�, ô¡�, 
ïÂ, Ò�, �²u
2008 ÔnÆ� 57 4208]

[20] Born M, Wolf E 1999 Principles of Optics (7th Ed.) (Cambridge:

Cambridge University Press)

[21] Li C F 2003 Phys. Rev. Lett. 91 133903

[22] Artmann K 1948 Ann. Phys. 2 87

[23] Steinberg A M, Chiao R Y 1994 Phys. Rev. A 49 3283

144210-7



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 14 (2012) 144210

Coherent control of the Goos-Hänchen shift in
four-level atomic medium∗

Su Jia-Ni1) Deng Wen-Wu1)2) Li Gao-Xiang1)

1) ( College of Physical Science and Technology, Huazhong Normal University, Wuhan 430079, China )

2) ( Institute of Photonics and Photo-Technology, Xianning University, Xianning 437100, China )

( Received 14 July 2011; revised manuscript received 15 November 2011 )

Abstract

The manipulation of the Goos-Hänchen shifts in the reflected and transmitted light beam through a cavity containing four-level

atomic medium is investigated by modifying the dispersion-absorption properties of the intracavity medium. Via two external coherent

control fields, the Goos-Hänchen shifts of the reflected and transmitted beam can be easily controlled. It is found that around the

transparent region of the medium, the Goos-Hänchen shifts are very sensitive and can be enhanced as compared with strong absorption

and amplification.
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PACS: 42.50.–P

* Project supported by the National Natural Science Foundation of China (Grant No. 11074087).

† E-mail: dwwnu@126.com

144210-8


