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nØïÄ
ÊU?XÚ¥n1f���{¿8Å·ª (NSWM) du¥mU?\\ÍÜ1|
�)�þfZ�
�A. ©Û
ÍÜ1|én1f�� NSWM &Ò±9ªÌ�K�. ïÄuy, 3rÍÜ|�^e, NSWM �ªÌÑ
y
 Autler-Townes ©�, §�N�´ü�M»��U?, þfZ��±¦ NSWM &Ò�³�½Or. JÑ|^þ
fZ�é NSWM &Ò�)Or�^, �±dÍÜ|�)�M»��O�f�kU?, ¤�n1f���¥m�, l

��ÍÜ|5ÀJn1f���¥m�� �.

'�c: 8Å·ª, þfZ�, M»�

PACS: 42.65.Hw, 42.50.Gy

1 Ú ó

²LA�c��m, ��51Æ¥�õÅ·ª
1ÌEâ��
�¡�uÐ. du��54zÇ
�N
0����ªÇ, �«ÄuõÅ·ª��
�51ÌÆU
�«Ô�(��'�´L�Äå
Æ&E [1−3]. ~X, ^uïÄ©f�ÄÚ=Ä�ª
��Z�d÷�.ùÑ� (CARS) Ò´�«oÅ
·ª (FWM) Eâ. ·�JÑ�a|.�{¿oÅ
·ª (NFWM)[4,5] �±3ªÇ+�ÿþÔ���
¯p�µþ�m, ù«Eâ¥-1óÀ°ÝØ¬
K�ÿþÔ��¯L§��m©EÇ, ·�æ^ó
À°Ý� 5 ns �-1åÿþ�
 CS2 �N¥ 17

Ú 220 fs �µþL§. �p��·ªEâ�±ÿþ
��E,�Ô�(�, ¼��´L�Ô�&E. 8
Å·ª (SWM) ®²3éõ¢�þ¼�¢y [6,7]. ~
X Trebino � [8] 3 Na �f¥ÿþ�
 Na Ä��
�°[(��g?�Å��y�. ·��?�Ú¢
�¢y
o1f���{¿lÅ·ª [9].

þfZ���þfÅn�Ä�A5��, g

l Harris � [10] �k¹ó�±5, ®²áÚ
¯õ
�'5. >^aAß² (EIT) ��þfZ��;.
y�, Ù¥���­�A^´U
Or��51Æ
�A. Cc5, Äu>^aAß²�õÅ·ª�ï
Ä®²¤�
��51Æ���ïÄ9:, Ú\

rÍÜ|� FWM L§��þïÄ. ~X, Harris

� [10] ïÄ
3��nU?XÚ¥\\rÍÜ|
�, FWM L§�=��Ç¯K. ¦�uyé'uf
ÍÜ|��¹, FWM �=��ÇJp
A�êþ
?. ·� [11] �ïÄ
?éoU?XÚ¥, V1f�
� NFWM du\\rÍÜ1|
�)�þfZ�
�A, uyÚ\þfZ��� NFWM ´�«#.
�p©E1ÌÆóä. TEâØ=�±ÿþ�fp
-u���/!��ªÇÚî�µþ, 
��±ÿ
þü�p-u�m��kó4�[Ý
�.

�C, Äu>^aAß²�õÅ·ªïÄm©
��p��·ª��uÐ, \\rÍÜ|� SWM

¤�8c�ïÄ9:. ~X, Wang � [12] ïÄ�f
�ZÚå�ü�Ó��3� SWM L§�³�ÚO
r, uy3ü� SWM &Òm�\õ�M»��, Ù
¥gM»�AÚå
 SWM &Ò� Autler-Townes
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©� (AT ©�), 	M»�A¦ SWM &Ò³�½O
r. Niu � [13] ïÄ
3��?éoU?õÊVÐ
°XÚ¥� SWM y�, uyÏLòë� SWM L
§��å1U�rÍÜ1, Ú\>^aAß², �
±3�½^�e�ÑõÊV�Aé SWM Ì��
K�.

�©ò3��?éoU?XÚ¥�n1f�
��{¿8Å·ª (NSWM) L§�¥mU?Ú,
��U?m\\rÍÜ1|5Ú\þfZ�, nØ
ïÄù�ÊU?XÚ¥¥m�Ú\þfZ��n
1f�� NSWM. �©Ú\þfZ���{�Ä
u>^aAß² (EIT) � SWM ØÓ. ��Äu EIT

� SWM, rÍÜ1´ë� SWM L§�1å��,

Ù��´�� 5 ���5L§; 
�©�(�¥,

rÍÜ|¿Øë� SWM L§, Ïd¥m�Ú\þ
fZ��n1f�� NSWM ��þ´�� 7 �
��5L§. ·� [9] ØÈcJÑ
�«3 (n + 1)

U?XÚ¥� 2n Å·ªEâ, TEâé� ��
��¦Øî�, �±3é�ªÇ��S¢y� �
�. æ^TEâ, ¥m�Ú\þfZ��n1f�
� NSWM �� ���±éN´¢y, ¿�du
�ë�1åÚ�f�[ªÇ���, NSWM &Ò�
±¼�4��Or.

2 Ä�nØ

¥m�Ú\þfZ��n1f�� NSWM 3
��þ´�� 7 ����5L§, �kÊå-1\
�. Xã 1(a) ¤«, 1å 1, 2 Ú 3 �ªÇ©O� ω1,

ω2 Ú ω3, 1å 4 Ú 4′ äk�Ó�ªÇ ω4. 1å 4′

�1å 4 �mk��é��Y� θ. 1å 1 �1
å 4 �DÂ����. 1å 2, 3 Ú1å 4 ­Ü, ¿
÷�1å 4 �Ó���\���¬þ.

� Ä � � X ã 1(b) ¤ « � Ê U ? X Ú, Ù

¥ |0〉 Ú |1〉, |1〉 Ú |2〉, |2〉 Ú |3〉, |2〉 Ú |4〉 ©O±ª
Ç Ω1, Ω2, Ω3, Ω4 ÍÜ. Äk�Äd |0〉, |1〉, |2〉, |4〉
|¤�?éoU?XÚ¥�n1f�� NSWM. �
ªÇ ω1 ≈ Ω1, ω2 ≈ Ω2, ω4 ≈ Ω4 �, 1å 1 �±
Úå� |0〉—|1〉 ��[, 1å 2 �±Úå� |1〉—|2〉
��[, 1å 4 �±Úå� |2〉—|4〉 ��[. 3ù
�n1f�� NSWM ¥, 1å 1, 2, 4 a)Ñ
�
� |0〉—|4〉 ��m��f�Z. 1å 4′ Ú1å 2 �
±&ÿù�n1f�Z, �ª�)
÷1å 4′ A�
����DÂ, ªÇ� ω1 � NSWM &Ò1. �

ïÄþfZ�, \\ªÇ ω3 ≈ Ω3, ÷�1å 4 �Ó
��DÂ�rÍÜ1å 3, ¦� |2〉 Ú |3〉 mu)Í
Ü. 3M»��.¥, ÍÜ1Úå� |3〉 ©�� |+〉,
|−〉 ü�M»� (Xã 1(c) ¤«), l
/¤M»X
Ú. M»XÚ¥�n1f�� NSWM &Ò´5g
u |0〉 → |1〉 → |+〉 → |4〉 Ú |0〉 → |1〉 → |−〉 → |4〉
ùü�Ï�m�þfZ�.

- ∆i = Ωi − ωi (i = 1, 2, 3, 4) L«�f�ó
4�[ªÇ�\�1ªÇ���þ, Kù�ÊU?
XÚ¥�p�^�M�îþ�

H =~∆1 |1〉 〈1|

+ ~ (∆1 + ∆2) |2〉 〈2|

+ ~ (∆1 + ∆2 + ∆3) |3〉 〈3|

+ ~ (∆1 + ∆2 + ∆4) |4〉 〈4|

− (µ1E1 |1〉 〈0| + µ2E2 |2〉 〈1|

+ µ3E3 |3〉 〈2| + µ4E4 |4〉 〈2| + H.c.), (1)

Ù¥ E1 = ε1 e ik1·r, E2 = ε2 e ik2·r, E3 = ε3 e ik3·r,

E4 = ε4 e ik4·r + ε′4 e ik′
4·r ´ªÇ©O� ω1, ω2, ω3,

ω4 �1å�|r, k1, k2, k3, k4, k′
4 Ú ε1, ε2, ε3, ε4,

ε′4 ©O´1å 1, 2, 3, 4, 4′ �Å¥Ú�Ì; µ1, µ2,

µ3, µ4 ©O´� |0〉 Ú |1〉, � |1〉 Ú |2〉, � |2〉 Ú |3〉,
� |2〉 Ú |4〉 �m��[ó4Ý
�; ~ = h/2π, h

�ÊK�~þ.

ã 1 ¥m�Ú\þfZ�� NSWM �nã (a) 1´ã; (b) U?ã; c) M»��.
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¥m�Ú\þfZ��n1f�� NSWM �
��54zrÝ�'u�ÝÝ
��é�Ý

� ρ10, ÏL¦)�ÝÝ
�§, �±¦� ρ10. �Ý
Ý
�§�

∂ρ

∂t
= − i

~
[H,ρ] +

(
dρ

dt

)
relax

. (2)

� ε1, ε2, ε4 Ú ε′4 éf, ÍÜ1| ε3 �±�?¿r
Ý, �é�Ý
� ρ10 �±ÏL±e�6óO�:
ρ(0)
00

ρ(1)
10

ρ(2)
20

ρ(4)
40

ρ(5)
20

ρ(7)
10

ρ(3)
30

ρ(6)
30

(3)

�Ä��fXÚ�Ð?uÄ� |0〉, ¤± ρ
(0)
00 = 1,

¦)�ÝÝ
�§ (2), ­�^�e, ��

ρ7
10(r)

=
{
− iG1G2G

∗
2G4G

∗
4 [i (∆1 + ∆2 + ∆3) + Γ30]

2

× e−i[ω1t−(k1+k4−k′
4)·r]

}
×

{
(i∆1 + Γ10)

2 [i (∆1 + ∆2 + ∆4) + Γ40]
}−1

×
{

[i(∆1 + ∆2) + Γ20] [i (∆1 + ∆2 + ∆3)

+ Γ30] + |G3|2
}−2

, (4)

Ù¥ G1 = µ1ε1/~, G2 = µ2ε2/~, G3 = µ3ε3/~,

G4 = µ4ε4/~, G′
4 = µ4ε

′
4/~, Γn0 �U? |n〉 Ú |0〉

�m�î�µþ�Ç. d (4) ª�±wÑ, NSWM

&Ò÷ k1 + k4 − k′
4 ���DÂ, NSWM &Òr

Ý I �'u
∣∣∣ρ(7)

10 (r)
∣∣∣2, =

I ∝
∣∣∣ρ(7)

10
(r)

∣∣∣2 . (5)

3 êâ©Û�?Ø

3ïá
¥m�Ú\þfZ��n1f�
� NSWM �nØ�.�, 5ïÄÍÜ|é NSWM

�K�.

� Ä Í Ü | é ° ( n 1 f � � ((∆1 +
∆2)/Γ30 = 0, ∆4/Γ30 = 0) ? NSWM & Ò �
K�, ã 2 � (∆1 + ∆2)/Γ30 = 0, ∆4/Γ30 = 0,

Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1, G2/Γ20 = 0.5
(¢�), 1 (J�), 2 (:�), 3 (:J�) �� NSWM

& Ò r Ý I � Í Ü 1 � � ∆3 � ' X ­ �. ù
p r Ã Í Ü | � NSWM & Ò r Ý � 8 � � 1.

d ã 2 � ± w Ñ, � Í Ü 1 | � ª Ç ω3 � U

� |2〉 Ú |3〉 m�k�[ªÇ Ω3 �C�, NSWM

& Ò É � ³ �. Í Ü 1 | � r, NSWM & Ò É
��³��²w. òÌ�¥%]���Ý½Â
� F = [I(∆3 → ∞) − I(∆3 = 0)]/I(∆3 → ∞), K
�±�Ñ F = 1 − [Γ 4

30/(G2
3 + Γ20Γ30)]4.

ã 2 ° ( n 1 f � � �, NSWM & Ò Ú Í Ü | �
� ∆3 �'X­�, (∆1 + ∆2)/Γ30 = 0, ∆4/Γ30 = 0,
Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1, G3/Γ30 = 0.5 (¢
�), 1 (J�), 2 (:�), 3 (:J�)

ã 3 ∆1 + ∆2 ���, NSWM &ÒrÝÚÍÜ|�
� ∆3 �'X­�, ∆4/Γ30 = 0, Γ10/Γ30 = Γ20/Γ30 =

Γ40/Γ30 = 1, G3/Γ30 =0.5, (∆1 + ∆2)/Γ30 = 0 (¢�),
1 (J�), 5 (:�), 10 (:J�)

�Än1f°(�� ((∆1 + ∆2 + ∆4)/Γ30 =
0), � ∆1 + ∆2 � � �, Í Ü | é ? NSWM &
Ò � K �. ã 3 � f Í Ü 1 | e, NSWM &
Ò r Ý I � Í Ü 1 � � ∆3 � C z ­ �. Ù
¥ Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1, G3/Γ30 =
0.5, (∆1 + ∆2 + ∆4) /Γ30 = 0, (∆1 + ∆2)/Γ30 = 0
(¢�), 1 (J�), 5 (:�), 10 (:J�). ùpòÃÍ
Ü|� NSWM &ÒrÝ�8�� 1. dã 3 ��,

�n1f��, � ∆1 + ∆2 ���, \\�ÍÜ|
Ø=U
³�, 
��U
Or NSWM &Ò.
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n1f�� NSWM L§¥, �ë�1å�ª
ÇÚ�f�k�[ªÇ���, �±¦ NSWM &
Ò¼�4�Or. �n1f��, � ∆1+∆2 ��é
��, NSWM �Ø�U? |2〉 ���Or, NSWM

&ÒC��~�f. �´\\rÍÜ|�, �÷v
^� ∆1 + ∆2 = λ− ½ ∆1 + ∆2 = λ+ �, NSWM

�±¼�rÍÜ1|¤Úå�M»������
Or, Ù¥

λ± =
∆3

2
± 1

2

√
∆2

3 + 4 |G3|2 (6)

©O´M»� |+〉 Ú |−〉 ����. ã 4 �rÍÜ
|e, NSWM &ÒrÝ I �ÍÜ1�� ∆3 �Cz
­�. Ù¥ Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1,

G3/Γ30 =50, (∆1 + ∆2 + ∆4) /Γ30 = 0, (∆1 +
∆2)/Γ30 = 20(¢�), 30(J�), 50(:�), 80(:J
�). �±w�� (∆1 + ∆2)/Γ30 =50 �, NSWM &
Ò�Or
 3.9 × 105 �.

ã 4 r ∆1+∆2 ���� NSWM &ÒrÝÚÍÜ|�� ∆3

�'X­�, Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1, G3/Γ30 =

50, (∆1 + ∆2 + ∆4) /Γ30 = 0, (∆1 + ∆2)/Γ30 = 20 (¢�),
30 (J�), 50 (:�), 80 (:J�)

ÍÜ|én1f�� NSWM � I-∆1 ªÌ
�K�Xã 5 ¤«, Ù¥ Γ10/Γ30 = Γ20/Γ30 =
Γ40/Γ30 = 1, ∆2/Γ30 = 0, ∆4/Γ30 = 0, ∆3/Γ30 =
0, G3/Γ30 = 5 (¢�), 6 (J�), 7 (:�), 8 (:J�).

ùpòÃÍÜ1|� NSWM &Ò���8� 1.

�±w�, �XÍÜ1rÝ�O\, NSWM ªÌ�
&ÒrÝ×�eü, ¿�/¤n¸(�. �mü�
>¸´ AT ©�, ©OéA NSWM Ï� ρ00—ρ10—

ρ−0—ρ40 Ú ρ00—ρ10—ρ+0—ρ40, §�¥m�&Ò
¸éAu NSWM Ï� ρ00—ρ10—ρ20—ρ40. n�&
Ò¸©O¼�
� |−〉, |+〉, |1〉 Ú |4〉 ���Or,

Ïd'ÃÍÜ|�¼� |1〉, |2〉 Ú |4〉 ùn�U�
��Or� NSWM &Òf
A�êþ?.

ÍÜ|én1f�� NSWM � I-∆2 ªÌ�
K�Xã 6 ¤«, Ù¥, ∆1/Γ30 = 0, ∆4/Γ30 = 0,

∆3/Γ30 = 0, Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1,

G3/Γ30 = 10 (¢�), 15 (J�), 20 (:�), 30(:
J �). ù p ò Ã Í Ü 1 | � NSWM & Ò � �
�8� 1. �±wÑ��3rÍÜ|�, NSWM

� I-∆2 ªÌ©�¤
ü�©l�¸, ù´ AT ©
�. ü�©l¸�ªÇ�� 2G3, éA NSWM Ï
� ρ00—ρ10—ρ−0—ρ40 Ú ρ00—ρ10—ρ+0—ρ40. �
â G3 = µ3ε3/~, �ÿþÑÍÜ1|� ε3 �, �±
���[ó4Ý
� µ3.

ã 5 NSWM � & Ò r Ý � ∆1/Γ30 C z ­ �,
Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1, ∆2/Γ30 = 0,
∆4/Γ30 = 0, ∆3/Γ30 = 0, G3/Γ30 = 5 (¢�), 6 (J�),
7 (:�), 8 (:J�)

ã 6 NSWM �&ÒrÝ� ∆2/Γ30 Cz­�, ∆1/Γ30 =

0, ∆4/Γ30 = 0, ∆3/Γ30 = 0, Γ10/Γ30 = Γ20/Γ30 =

Γ40/Γ30 = 1, G3/Γ30 = 10 (¢�), 15 (J�), 20 (:�),
30 (:J�)

ÍÜ|én1f�� NSWM � I-∆4 ªÌ
� K � X ã 7 ¤ «, Ù ¥ (∆1 + ∆2) /Γ30 = 0,

∆3/Γ30 = 0, Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1,

G3/Γ30 = 0 (¢�), 0.5 (J�), 1.0 (:�), 1.2 (:
J�). òÃÍÜ|� NSWM &ÒrÝ����8
� 1. dã 7 �±wÑ, ÍÜ|�\\é NSWM �
�� I-∆4 ªÌ�)
³�.
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ã 7 NSWM � & Ò r Ý � ∆4/Γ30 � C z ­
�, (∆1 + ∆2) /Γ30 = 0, ∆3/Γ30 = 0, Γ10/Γ30 =

Γ20/Γ30 = Γ40/Γ30 = 1, G3/Γ30 = 0 (¢�), 0.5 (J
�), 1.0 (:�), 1.2 (:J�)

ã 8 NSWM &ÒrÝ� ∆4/Γ30 �Cz­�, ∆1/Γ30 =

0, ∆3/Γ30 = 0, Γ10/Γ30 = Γ20/Γ30 = Γ40/Γ30 = 1,
∆2/Γ30 = 10 � G3/Γ30 = 10 (¢�); ∆2/Γ30 = 20

� G3/Γ30 = 20 (J�); ∆2/Γ30 = 30 � G3/Γ30 = 30

(:�), ∆2/Γ30 = 50 � G3/Γ30 = 50 (:J�)

æ^n1f�� NSWM EâïÄE,�f
½©f(��, ¥m��U? |2〉 �À�´¢��
��J:, �¦-1ì��AÑÑÅ� ω2 7L÷
v ω2 ≈ Ω2, âU¼�²w� NSWM &Ò. ¥m�
Ú\þfZ��n1f�� NSWM, �±òÚ\
��rÍÜ|¤�)�M»� |+〉 ½ |−〉 �O¥
m� |2〉. �â (6) ª, M»�� ��±ÏLÍÜ
|�rÝ G3 Ú�� ∆3 ��, l
*°
ïÄ�
�. ã 8 � ∆2 ��^�e, ÏL��ÍÜ|�r
Ý G3 ¼��n1f�� NSWM � I-∆4 ªÌ, Ù
¥ ∆1/Γ30 = 0, ∆3/Γ30 = 0, Γ10/Γ30 = Γ20/Γ30 =
Γ40/Γ30 = 1, � ∆2/Γ30 = 10 � G3/Γ30 =10

(¢ �); � ∆2/Γ30 = 20 � G3/Γ30 = 20 (J
�); � ∆2/Γ30 = 30 � G3/Γ30 =30 (: �);

� ∆2/Γ30 = 50 � G3/Γ30 = 50 (:J�). òÃÍ
Ü|n1f°(��� (∆1/Γ30 = 0, ∆2/Γ30 = 0,

∆4/Γ30 = 0) NSWM &ÒrÝ�8� 1. �±u
y æ ^ M » � 5 � O n 1 f � � NSWM ¥ �
� |2〉, NSWM �&Ò~f
��êþ?. �5
¿� NSWM &Ò´÷ k1 + k4 − k′

4 ���DÂ�
�Z1, ¿�¼�
 3 �U����Or�^, Ï
d NSWM &ÒE,´uÿþ.

�·�±cïÄ�ºU?Ú\þfZ��
V1f�� NFWM �Ó, ¥m�Ú\þfZ�
� NSWM ¥Ó�*	�
þfZ�Úå� NSWM

&Ò�³�ÚOr (Xã 2 Úã 3 ¤«). ù´ÏL
\\rÍÜ|5Ú\þfZ��õÅ·ª��Ó
A�. �´ØÓ�Ú\þfZ��U? �, ¦
õÅ·ªäkØÓ�A5. Äk, rÍÜ|éõ

Å·ªªÌ�K�ØÓ. ºU?Ú\þfZ��
V1f�� NFWM � I-∆1 Ú I-∆2 ªÌÑu)

 AT ©�/¤V¸(�, ü�¸�N�´ü�M
»��U?. 
¥m�Ú\þfZ��, n1f�
� NSWM �ªÌC��\E,: I-∆1 ªÌ�ã 5

¤«�n¸(�, ü�>¸éAXü�M»��
U?, ¥m�&Ò¸éAX�kU? |2〉; I-∆2 ª
Ì�V¸(�� AT ©�, �±^5���[ó4
Ý
� µ3; I-∆3 ªÌ¿Øu)©�, rÍÜ|�
�^�´¦��ªÌÉ�³�. Ùg, r���,

ØÓ �Ú\�þfZ�é·ª&Ò�Or§Ý
ØÓ. ~X, � G3/Γ30 = 50, (∆1 + ∆2)/Γ30 = 50
�, ºU?Ú\þfZ�� NFWM &Ò�Or

 650 �, 
¥m�Ú\þfZ�� NSWM &Ò
�Or
 3.9 × 105 �. ��, ØÓ �Ú\�þf
Z�äkØÓ�1ÌÆ8�. 3?éoU? |0〉—
|1〉—|2〉—|3〉 XÚ¥, V1f�� NFWM u)3U
? |0〉—|1〉—|2〉 ¥. 3 NFWM �ºU? |2〉 Ú,
��U? |3〉 ¥\rÍÜ|5Ú\þfZ��1
ÌÆ8�´ïÄU? |3〉 �1ÌA5. TEâU

±X1Æ��{¼�p-u� |3〉 ��/!��
ªÇÚî�µþ Γ30, ±9 |2〉 Ú |3〉 m��kó4
�[Ý
� µ3. ã 1(b) ¤«�U?XÚS�¥m
�Ú\þfZ��n1f�� NSWM, 3�±ÿ
þU� |3〉 ��/!��ªÇ!î�µþ Γ30 Ú
ó4�[Ý
� µ3 �Ä:þ, �­���^´ï
Ä NSWM �ºU? |4〉 �1Ì&E. Ú\þfZ�
�8�´)û¥m��U? |2〉 �À�¯K. dÍ
Ü|�)�M»� |+〉(½ |−〉) �O�f!©f�

114213-5



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 11 (2012) 114213

ý¢U? |2〉, ¤�n1f���¥m�, k�/*
°
ïÄ��.

4 ( Ø

�©nØïÄ
¥m�Ú\þfZ��n1
f�� NSWM. TEâ´ïÄ�E,(��f!
©fp-u��k�1ÌÆóä. d�{du�9
�ÊU?XÚ¥�n1f��-u, Ïd, U
±

4p�(¯Ý5ïÄp-u�. �\�-1äkÄ
�°�, dEâ�±�ØõÊV�AéÌ��K�.

ù´du�1å�ªÇ ω1 3 |0〉 � |1〉 �[�õÊ
V�°S�, �k,�A½�Ý��f�±�-u

é&Ò�)�z. �Eâ�±dÍÜ|�)�M
»� |+〉(½ |−〉) �O�f!©f�ý¢U? |2〉,
¤�n1f���¥m�. Ïd, n1f���¥
m� ��±ÏLÍÜ|5?1��, *�
ïÄ
Ô��ÿþ��.
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Abstract

We study the quantum interference in three-photon resonant nondegenerate six-wave mixing (NSWM) of a five-level system in

which the middle level of six-wave mixing and other levels are coupled by a strong laser field. The coupling field-dependence of the

NSWM signal intensity, and the spectrum of the NSWM with a coupling field, are discussed. We find that in the presence of a strong

coupling field, the three-photon resonant NSWM spectrum exhibits Autler-Townes splitting, which reflects the levels of the dressed

states. It also leads to either suppression or enhancement of the NSWM signal. Due to the enhancement of NSWM signal caused by

quantum interference, the dressed state created by a coupling field can replace the atom intrinsic level and serve as the middle level of

three-photon resonance. Thus the middle level of three-photon resonance can be controlled by a coupling field.

Keywords: six-wave mixing, quantum interference, dressed state
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