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1 Ú ó

�fe%Eâ�uÐ�ïÄÀÚíN [1−3],
¤�íN [4] ±9ÀÚ - ¤�·ÜíN [5] �õN
þfÄåÆ5�Jø
kå�óä. Cc5, N
õ�Eó�ö|^V³²�.éÀÚ - OÏd"
và (BECs) �Nõ­��þfy� [6−12] ?1

�\�ïÄ, ~X Josephson �� [13−16], Landau-
Zener �B [17,18], Rosen-Zener �B [19−21] �. �
C, <�3�e¤�íN�¢�ÚnØ [22−30] ïÄ
�¡���
�X��?Ð, 'X©fÀÚ - OÏ
d"và�¤õ¢yÚ BCS-BEC Þ�L§��þ
ïÄ, �´E�3éõ�)û�¯K.

|^ Feshbach[31−33] ��Eâ�±N!¤�
�6íN�Ñ��Ý [34,35], ¦�§U
?uØ
Ó� � 6 « �. ½ Â � � Ã þ j z � p � ^ ë
ê y =

1
kFasc

, Ù¥ kF = (3π2n)1/3 ´¤�Åê,

n ´¤�fê�Ý, asc ´¤� - ¤�Ñ��Ý.
� y > 1 �XÚ?u BEC «�, � y < −1 �XÚ

?u BCS «�, 
� −1 < y < 1 �XÚ?uN�
4�«�.
ÏLN!¤� - ¤�Ñ��Ý, �©ïÄ
V

³²¥�6¤�íN3N�4�«���By�.
ïÄuy, Ñ��Ý asc U
wÍK�þf�B. 3
�
«�, �±��ü²¥�Ü�âf�B, 
3
�
«�vkù«�B. ·�Äuü��., Ú\
£ã¤��6íN�ÄåÆ�§, �Ñê�O��
(J¿�
nØ©Û. é¤�(J�?�Ú?Ø,
¿��Ñ
)Û(J, uyê�)Ú)Û)ÎÜ�
�~Ð.

2 � .

�©ïÄ���¤��6íN, b�oâfê
� N , ©Ù3ü�² 1 � 2 ¥, ¤±, N = N1+N2 =
|ϕ1|2 + |ϕ2|2, X J · � b � ϕj = ρj exp(iϑj),
(j = 1, 2). �XÚ?uN�4�«��, XÚ�
M�îþ�±�¤ [10]

H =γs +
3c0

5
[(1 + s)5/3 + (1 − s)5/3]
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+
3c1

4
[(1 + s)4/3 + (1 − s)4/3]

− 2k
√

1 − s2 cos θ, (1)

Ù¥ γ ´ü²U?�, k ´ü²m�ÍÜrÝ,
s = ρ2

1 − ρ2
2 ´ü²âfê�, θ = ϑ1 − ϑ2 ´�é

� .

(c0, c1) =[e0, e1y], (2)

ds

dt
= − 2k

√
1 − s2 sin θ, (3)

dθ

dt
=γ + c0[(1 + s)2/3 − (1 − s)2/3]

+ c1[(1 + s)1/3 − (1 − s)1/3]

+
2ks√
1 − s2

cos θ, (4)

ù p e0, e1, k ´ � N ë ê, � © O � ¥ · �
� e0 = 0.9, e1 = 6.7, k = 1.0.

3 O�(J9ÙnØ©Û

e ¡ ï Ä � p � ^ ë ê y � � t C z �,
¤ � � 6 íN3 V ³ ² ¥ � � B. · � � 3 «
m 0 6 t 6 T S, ëê y ±Xe�/ªCz:

y =
1

a0 + a1 sin2 πt

T

, (5)

�3 t 6 0 ½ t > T «�S�, a1 = 0; ª¥ a0, a1

Ú T Ñ´�N�ëê. Ïd3 t = 0 Ú t = T ùü
��� y ��Ó, y =

1
a0

.

3.1 êêê���(((JJJ

3ù!, ·�òÏLê��[�Ñ�p�^ë
ê y U (5) ªCz�, ¤��6íN s �Cz5Æ.
ã 1 �Ñ
ØÓëêeÙÛê s ��m t

� C z ' X. Ð © � � ¤ k � â f Ñ 3 � � ²
¥ (s = 1), 3ã 1(a) ¥, � a0 = 1.0, a1 = 5.0,
T = 250, ·�uy t > T � s = −1; 
3ã 1(b)
¥ t > T � s = 1, ù`²éuØÓ� T , � t > T

�âf¬§B3ü�ØÓ�²¥. �
?�Ú`²
XÚëêXÛK��B, ·��Ñ
 s � T �Cz
'X, Xã 2 ¤«.

ã 1 ØÓë ê e Ù Û ê � � m t � C z, ë ê � �
� e0 = 0.9, e1 = 6.7, k = 1.0 (a) a0 = 1.0, a1 = 5.0,
T = 250; (b) a0 = 1.0, a1 = 5.0, T = 300

ã 2 ØÓ���5ëêe�[Ç�ê�)� T �Cz
(a) a0 = 1.0, a1 = 5.0; (b) a0 = 1.0, a1 = 5.2

� XÚë ê © O � � (a0, a1) = (1.0, 5.0),
(1.0, 5.2) �, ��
�[Ç�5KÝ/±ÏCz.
ù�Ý/���±Ï�ëê a1 �O�
~�, 3
¢�þÏLN!¤��6íN�Ñ��ÝÒUN
´/��þãy�. e¡�Ñ§�nØ)º.
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3.2 nnnØØØ)))ººº

þf���éAØÄ:�ý9üz. �
¼

�ØÄ:, -
ds

dt
= 0,

dθ

dt
= 0. ã 3 �Ñ
ØÄ

:�ëê y �Cz5Æ, �±wÑ, �3���.
: y∗ = 0.18, � y < y∗ �k��ØÄ: (sf = 0),
y > y∗ �, �3�"ØÄ:.

ã 3 ØÄ:��p�^ëê y �Cz

�X�m t l� T Cz, y 3Cz, 3 y < y∗,
� « � S � 3 n � Ø Ä : p2, p3 Ú p4, Xã 3

¤«, y lÐ©: y =
1

a0 + a1
Cz� y = y∗,

y = y∗(t = t∗) n�ØÄ:C���ØÄ: p234.
��m�O\, y l y∗ Cz� y = 1/a0, ,�
l 1/a0 ~�� y∗, d� t = T − t∗, ,�2C

� y =
1

a0 + a1
(t = T ). 3: t = T − t∗, y = y∗ �,

ü�ØÄ: p234 ò©�n�ØÄ: p2, p3 Ú p4.
Ù¥ p3 ´Ø­½:, ·�Ø�Ä§. ·��¯K
´: 3�� t = T − t∗ ±�, ØÄ:òüz� p2 �
´ p4, XJ´ p2, s → −1, XJ´ p4, s → +1. ¢S
þù�¯K���ûu3«� t∗ < t < T − t∗ �
oÄåÆ�È\, �d, I�O�]�ªÇ�7�
½:���A5. 3N�4�«� (y ¿ 1) ��Ì
���ªÇ:

ω(t) =
√

4k2 − 4k[2e0/3 + e1y/3], (6)

�.: y∗ U
l±e�§¥¼�

k = 2e0/3 + e1y
∗/3), (7)

Äu±þ�©Û, �� t∗ ÷vXe��§

k =
2e0

3
+

e1

3

(
1

a0 + a1 sin2 πt∗

T

)
, (8)

ϕ =
∫ T−t∗

t∗
ω(t)dt. (9)

Ïd,ã 2 ¥3ý9üz^�e��5K���±
Ï�±^eªL«

Trectangular = πT/ϕ. (10)

éA±þnØ, 3����ëê��S, ·�
Uê�O��§ (3) Ú (4). 3ã 4 ¥�±wÑ�
§ (10) �)Û)Úê�)ÎÜ�éÐ.

ã 4 ý9üz^�e, ��±Ï� a1 �Cz

4 ( Ø

�©ÏLN!¤� - ¤�Ñ��ÝïÄ
3V
³²¥�6¤�íN3N�4�«���By�,
ïÄuyÑ��Ý asc U
wÍ/K�þf�B.
Feshbach ��Eâ�±N!¤��6íN�Ñ�
�Ý. �Ð, ·�¦�¤��6é3��²¥,ÏL
N!Ñ��Ý asc(y) ��âf3ü²¥����
By�½ö��vk�By�, l
ÏL Feshbach
��Eâ�±ö�¤��6íN���By�9
þf÷*5�. ��é)Û(J�ê�(J�
'
�, uy(JÎÜ�éÐ.
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Abstract
In the present work, we investigate the tunneling dynamics of superfluid Fermi gas in a double-well potential in a unitarity regime

by adjusting the Fermi-Fermi scattering length. The scattering length can affect the quantum transition dramatically. In a certain
regime, the complete population transfer between two modes can be obtained. However, in some other regimes, the quantum transition
can be completely blocked.
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