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ïÄ
3�Å�ª|N�e� Λ .nU?�fXÚ�>^aA1»y�. (JL²: �Å|�±Oré&ÿ|
�� N�ÚOÃ�^, ¦�û�rÝ!cÙ´��û�rÝ²wJp; �XÚëê��·��, ��û�rÝ�
�Å|rÝ¥�êO��ª³.
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1 Ú ó

>^aA1» (EIG) �Vg´ Hong �u 1998
c Ä g J Ñ 5 � [1], ´ � « Ä u > ^ a A ß
² (EIT)[2,3] �­�Ôn�A. ·���, �r�
�1Úf&ÿ1©O�^u|¤0�� Λ .nU
?�f�ü��[, �fdü�Ä��-u��á
ÂÒ¬�Z��, f&ÿ1�±ÃáÂ/ÏL0�,
=>^aAß² (EIT) y�. XJ^�7Å1|�
O�5���1, 37Å�ÅJ?f&ÿ1Ò¬Ã
áÂÏL, 3Å!?K�Ü�áÂ, d�, 37Å1
|�^e��f0�ÒXÓ��±ÏCz�1»
é&ÿ1�)û��^, ù��A=¤¢� EIG y
�.

Cc5, du EIG 3Ã�µEâ [4]!Jl�Z
ÙØÐ¼ [5]!þff&ÿ1 (A�1fY²) ��
1m' [6] 91fB� [7] �Ãõ�¡äkd3�A
^d�
É�­À. <�3VV�XÚ [8], N .X
Ú [9] Ú Ξ .XÚ [10] ¥Ñ®*	� EIG y�, ��
�û��Ç²w\r, ��û��Ç��
 33%[8].
ïÄL², é&ÿ1�� N��±¦û�1Uþ
�p�=£, rÝN�k¦û�©Ù�"�8¥�
ª³ [1]. �©± Λ .nU?�fXÚ�Ä:, ^�

Å�ª|¦ü�Ä�u)ÍÜ, ±UC0��4z,
¿ddUõé&ÿ1|�� N�ÚOÃ [11]. Ï
LN!�Å|�rÝ!� Ú&ÿ|���, ¦�
û�1|�Uþ3��gû�þ­#©�. 3��
f0���ZÍÜL§¥, du�Å|g�Uþu
)
�û�1|�=z, û�rÝ²wJp, Ù¥
��û�rÝ��Å|rÝ¥�êO��ª³.

2 � .

�©ïÄ� EIG �.�±^ã 1(a) `². Λ
.nU?�f�-u�Úü�Ä�©O^ | e〉,
|g〉 Ú |s〉 L«, Rabi ªÇ� Ωg(= µgeEg/2~), ªÇ
� ωg �&ÿ1��f�[ |g〉| e〉 ÍÜ; Rabi ªÇ
� Ωs(= µseEs/2~)!ªÇ� ωs ���1-u�f
�[ |s〉 → | e〉. U? |g〉 Ú |s〉 �m��[´ó4
B+�, �3 Rabi ªÇ� Ωm(= µgsEm/2~)!ªÇ
� ωm ��Å�ª|°Äeu)ÍÜ.

ù��nU?�fXÚ�±^Ì�§5£ã,
3^ÅCqÚó4Cqe, ·��±��XÚ�Ý
Ý
�¤÷v�üz�§:

∂ρ ee

∂t
= − i

2
(−Ωgρge − Ωsρse + Ω∗

gρeg + Ω∗
s ρes)
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−(γg + γs)ρee,

∂ρeg

∂t
= − i

2
(−∆gρeg − Ωgρgg − Ωsρsg + Ωgρee

+Ωmρes) −
γg + γs

2
ρeg,

∂ρes

∂t
= − i

2
[−∆sρes − Ωgρgs − Ωs(ρss − ρee)

+Ωmρeg] −
γg + γs

2
ρes,

∂ρgg

∂t
= − i

2
(−Ω∗

gρeg + Ωgρge − Ωmρsg

+Ω∗
mρgs) + γgρee,

∂ρgs

∂t
= − i

2
((∆g − ∆s)ρgs − Ω∗

gρes − Ωmρss

+Ωsρeg + Ωmρgg) − γmρgs,

∂ρss

∂t
= − i

2
(−Ω∗

s ρes − Ω∗
gρgs + Ωsρse

+Ωgρsg) + γsρee, (1)

Ù¥ γg Ú γs ´l-u� | e〉 �üÄ� |g〉 Ú |s〉
�PCÇ, γm ´üÄ����Ç, Ωm = Ωm0 e iΦ,
Φ ´�Å|���1|�� �, Ωm0 ´�Å|
���rÝ. |��A�f�[�m��� ∆i

(i = g, s,m) ½Â�: ∆g = ωg − ωeg,∆s = ωs − ωes

Ú ∆m = ωm − ωsg, Ù¥ ωeg Ú ωes ´�f�ü�
�[ªÇ, ωsg �üÄ��ÍÜªÇ.

ã 1 (a) �Å�ª|ÍÜ�nU?�fXÚ�U?(�; (b)
&ÿ|Ú��|3�f0�¥�DÂ«¿ã

b�Ð©��0�¥�f©Ù3 |g〉 �, =:
ρ
(0)
gg = 1, ρ

(0)
ee = ρ

(0)
ss = 0, ρ

(0)
ij = 0(i 6= j), K3f&

ÿ1|Cqe, �±��Ý
� ρeg ­�)�Cq
L�ª

ρeg =
ΩsΩ

∗
m − (∆g − ∆s + 2iγm)Ωg

[∆g + i(γg + γs)](∆g − ∆s + 2iγm) − |Ωs|2
,

(2)
±90���54zÇ χ(1) = Kρeg, Ù¥ K =
(Nµ2

eg)/(2~ε0Ωg), N ´0�¥��f�Ý, µeg �
�fó4Ý, ε0 �ý�0>~ê. w,, �Å|��

3¦��f0��4zu)
Cz.
&ÿ1|30�¥DÂ�÷v Maxwell Å�

§ [8], 3úC�äCqÚ­�«�§�±{z�
∂Eg

∂z
= iχ(1)Eg. (3)

b���1|±7Å/ª÷ x ¶��DÂ, X
ã 1(b) ¤ «, Ù Rabi ª Ç � ± £ ã � Ωs =
Ωs0 sin(πx/Λsx), Ωs0 ´ � � | � � � r Ý, Λsx

´ 7 Å | � � m ª Ç. ² L � � L � � f �
¬ �, & ÿ 1 � ß � Ü © � ± L « � T (x) =
e−Im[χ(1)]·L e i Re[χ(1)]·L, Ù ¥ Im[χ(1)] Ú Re[χ(1)]
©O´�54zÇ χ(1) �JÜÚ¢Ü. lß�1�
L�ª�±w��Å|é&ÿ1�±å�OÃÚ
� N���^.

ÏLé&ÿ1�ß��§?1 Fourier C��
±���|�û�rÝ�§ [1]:

Ig(θ) = |ΩI
g(θ)|2 · sin2(Mπ sin(θ)R)

M2 sin2(π sin(θ)R)
, (4)

ΩI
g(θ) =

∫ 1

0

T (x) exp(−i2πx · sin(θ)R)dx, (5)

Ù¥ R = Λsx/λ, θ ´&ÿ1DÂ���éu z ¶
�û��, M ´�â&ÿ1å��m°Ý½Â�~
êÏf [1]. l (5) ª·�éN´��&ÿ1�1 n

�û�¸�¸ : sin(θn) = n/R. ��û�rÝ´
<�a,��, §Ñy3 sin(θ1) = 1/R = λ/Λsx

� � ÿ, ¿ � ± L « � Ig(θ1) = |ΩI
g(θ1)|2, Ù

¥ ΩI
g(θ1) =

∫ 1

0
T (x) exp(−i2πx)dx. (5) ªL²

ÏLUC0��4z, �Å|�±é&ÿ1�)O
r�� N�ÚOÃ�^.

3 >^aA1»©Û

e¡ÏLé�§ (2) Ú (5) �ê��[5ïÄ
�Å|� EIG û�rÝ�'X. ê��[�¤k^
��ëêÚCþÑ²LIÝC�
¤�Ãþj�
þ, ,	, ®b�&ÿ1|���1|Ó� , ��
Å|��f��ÍÜ (∆m = 0.0). ã 2(a) �Ñ
&
ÿ1²L EIG �^��û�rÝ©Ù. 3�Å|v
kmé� (J�), "�û�rÝ��u��Ú�p
�û�, UþÌ�©Ù3?u¥
�"�û�«�,
ù´<�Ï~
)��¹. �üÄ�\þ��Ü·
��Å�ª|� (ã 2(a) ¢�), ��!���p�
û�rÝC�, Ù¥��û�rÝ��
 0.37, �
L
aqXÚ8c�±¼���prÝY², 
"
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�û�rÝC�. ù�(J`²�Å|Ur¦û�
1Uþl"��p�=£. 1Uþ�=£3Ônþ
�±8(�� N���^, 
�Å|K\r
ù
«�^. ã 2(b) U
9Ïn)ù�©Û, §�Ñ

3Ø�Ä�Å|¤Úå�N\� N��¹e�
û�rÝ©Ù. �vkmé�Å|���¹�'�
w�, û�©Ù�(u)
Xþ¤ã�Cz.

ã 2 (a) û�rÝ�û���©Ù, ¢� Ωm0 = 0.2, J
� Ωm0 = 0.0; (b) 3Ø�Ä�Å|Úå�� N��^�û
�rÝ�û���©Ù. Φ = 0, ∆1 = 1.0, Ωs0 = 5.0; Ù¦
ëê�: γg = γs = 10.0, γm = 5.0, ∆2 = 0, Ωg = 0.006,
K = 10/3, M = 5, R = 4, L = 300

ã 3 (a) �� (¢�) Ú"� (J�) û�rÝ, ∆1 = 1.0;
(b) ��û�rÝ Ip(θ1) �&ÿ|�� ∆1 �Cz­�, ¢
� (Ωm0 = 0.12), J� (Ωm0 = 0.1), :� (Ωm0 = 0.04) Ú:
x� (Ωm0 = 0); Ù¦ëêXã 2

��`²�´û�1|l"��p�=£U
þ�õ����Å|rÝÀJk'. �n)ù�
:, ·�'5�� (¢�) Ú"� (J�) û�rÝ�
�Å|rÝ�Cz�¹, Xã 3(a) ¤«. 3$|r
« (~X� Ωm0 6 0.25), 1Uþ=£�(�3
�
ék�, �´, �X|r�O\, =£�Ç~$, �
dû�rÝ�C¿�ªªÓu"�û�rÝ. 3r
�Å|r«�, "�Ú��û�1rþU (5) ª�
�ª:ìO�, d�, �Å|ÏLé&ÿ|�OÃ
�^, òÙUþD���û�.

�¼�p�û�1�Uþ=£�Ç, &ÿ|�
�þ ∆1 �À�´,	����Ä�Ï�. ã 3(b)
£±
��û�rÝ Ip(θ1) �&ÿ|�� ∆1 �
Cz'X, Ù¥¢�!J�!:�Ú:x�©O�
rÝ� 0.12, 0.1, 0.05 Ú 0 ��Å|��¹�éA.
ù 4 �rÝ�Å|þ?3f|r«�. �±w�Ø

Ø\�Å|��¹±	 (:x�), 3z���½
�|re, Ñ�3X�����éA�!U¦��
û�rÝ�����&ÿ|��, 
�, ����
û�rÝ�X�Å|rÝ�O\
O\. d�Å|
¤Úå�\r� N�ÚOÃ��Ó�^´��
þãy��)�Ì��Ï.

ã 4 ��û�rÝ Ip(θ1) ��Å�ª|�7Å��1|��
 � Φ �Cz­�, ∆1 = 1.0, Ωm0 = 0.05, Ωs0 = 5.0, Ù¦
ëêXã 1

��, �¼��r���û�1r, �7L·
�ÀJ�Å|�� . ã 4 �N
��û���Å
|Ú7Å��|�m�� � Φ �m�'X. ê
�O�L² Φ �3,
A½��NC, û�âr.
~X��û�rÝ3 Φ = 2nπ (n = 0, 1, 2 · · · · · · )
NC�r, >^aA1»��^�²w, 3 Φ =
(2n + 1)π NCg�, 3 Φ =

2π

3
+ 2nπ,

4π

3
+ 2nπ

NC�~f, 
� Φ �Ù¦����û�¸���
�. �Å|� �Cz���é&ÿ|�� N�
ÚrÝN��UC´þãy�Ñy�Ôn�Ï. Ï
d, ÀJÜ·��Å|� é¼��r���û�
�´�~­��.

4 ( Ø

Jp EIG XÚ�p�û�rÝ´<�'%�
¯K. ·�ïÄ
üÄ�É�Å�ª|N��^�
� Λ .nU?�f0�� EIG XÚ, uy�Å|�
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±Oré&ÿ|�� N�ÚOÃ�^, l
¦1
»�û�rÝ!cÙ´��û�rÝ��wÍJ

p; ��Å|� Ú&ÿ|��À�Ü·, ��û
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Abstract

We investigate the electromagnetically induced grating in a Λ-type three-level atomic system with a microwave field coupling the

two ground states. The results show that the intensity of diffraction, especially the first-order diffraction, is increased remarkably due

to the modulation and gain of the microwave field. If the parameters of the system are chosen properly, the intensity of the first-order

diffraction goes up exponentially as the microwave intensity increases.
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