55 10 2006 10
1000-3290/2006/55 10 /5014-04

ACTA PHYSICA SINICA

Vol.55 No.10 October 2006
©2006 Chin. Phys. Soc.

¥
100081
2005 12 12 3 15
Schridinger Pomap-ih 2 Q.= l-a q+ih 2 1
hrodinge c=ap-ibg. Q. q+ihg . :
Schrodinger @ Aexpil—a g Fourier .2 g A
g A Gauss Gauss
Husimi /My p g A
fiqp g A a=0 [ ap
S . W 1
" Wigne v A A
ST ap igner Sooap g e
Fourier Wigner
PACC 0365
1. 2.
Wigner 1932 ' Torres-Vega  Frederick
Wigner A q ., O s P
Q= > + ik o P = 7~
Wigner ih § Schrodinger
Schrodinger 1
Husimi 5
34 N _ _ i 9
Q, = l-a qg+ih ap
5
A ., O
P « = - lfi ~_
p dq
Schriodinger Liouville a O<sa<l
. Torres-Vega Q, P, =ik.
Frederick 67 . Li 174 Qn
s Torres-Vega Frederick Schrodinger
Schrodinger

F E-mail  ytquan @ sohu. com

1 AR
Zap—lha—q
v 1 'h@)} r
+ -—a q+1 op ¢,

-Ep, T . 1



5015

10
qg p E _iagplh -
¢, I' =e g A ¢ g+ A et’dA
ba E
-Sba F :Jg ;l - q gD )(
g I' = Tly, 2 xexpil—a gp/h e™™dA. 14
89 g A—gq ¢, I'
¢, I' = exp —iagp/h ¢ q p . 3 o A expil—a ¢ Fourier
iaqp/h( h é)” —iagp/h — ( + h g)" 4
e ih oyl e aq +ih 5 3
e—iaqp/h( _ lh Q) 'eiaqp/h — (aq _ lh Q) ; 5
op op g, T
3 1 ’
s ( )]
+ Vg +ih o ¢ 1 /
[ 2/1 aqz 1 7 r ft‘z q p =EJ Sbau—‘ ‘p:p’ F‘Sba dp
V( .ha) =ﬂjg){g' Mo qg+Ad ¢ g+ A
+ikh —
q ap x e—i Ap=A'p Ih e—iaq p-p /hdp/dAIdA . 15
5 2) o g (0 2) ;o
V(q+1hap _znjv q lhap 7 poA
6 foap =jg'” —ag g A e o’ 1-aygq
2 2 .
{ 2%% . ZV" g X @ q+Aeda. 16
X (ih %) ]¢ qp
“Eb g p . 8 Jfa q pdp =2thg —aq g - ag
Fourier xo l—aqo 1l-—agq.17
¢pqzjxq/leﬁl”d/1 9
1
i -« =
8 el NV
Jfa q p dp l-agq
2 2
{;aaHVqM}XfM =p l-agq . 18
g A Fourier
E=qg+A 10
w
[ agz +V S }X E A g A = ﬁﬁexp —Az/h
=Eky £ 1. 11 Gauss
11 Husimi
EA =g A g+ 12 , 1 <
‘2 * . fi"qp=mjso l-aqeq+2
Schrodinger xexp — ATk e eV 19
$pqg =|gAroqereid 13

Schrodinger

1 1 .
g A = ok g g exp iagplh



5016 55
l g =
SIS B T ot e (oo d)
2thg” - ag P =k g™ 0 TP Zomp)? (177
X go(q +%)e’“””‘d/1. 23
fE .. J Tl-a
« 4§ P =549 q
X @ q+A e da, 20 4.
g A a=0
s _ 1 Zidpl Schrodinger 14
Sap =519 4 ¢ q+Aedd 21
I ap fap g A
AS
I~ ap znhjsoqgo g+ A
A 22 ‘ =0
e ' Wigner
P 1
2nhg” 0 V 2k ,
Wigner
A
A .
20 -5 q Wigner
1 Wigner E P 1932 Phys. Rev. 40 749 6 Torres-Vega G Frederick ] H 1990 J. Chem. Phys. 93 8862
2 Husimi K 1940 Prog. Phys. Math. Soc. Jpn. 22 264 7 Torres-Vega G Frederick ] H 1993 J. Chem. Phys. 98 3103
3 Cohen L. 1966 J. Math. Phys. 7 781 8 LiQS WeiGM Lii L Q2004 Phys. Rev A 70 022105
4 Cohen L. Zaparovanny Y 11980 J. Math. Phys. 21 794 9 Chruscinski D Mlodawski K 2005 Phys. Rev. A 71 052104
5 Kirkwood J G 1933 Phys. Rev. 44 31



10 5017

A family quasi-distribution function representation
in phase space

Yuan Tong-Quan’
Department of Physics ~ Beijing Institute of Technology  Beijing 100081  China
Received 12 December 2005  revised manuscript received 15 March 2006

Abstract
A family quasi-distribution function representation is defined in this article. This family quasi-distribution function

representation is constructed from the family wave function of the Schridinger equation in phase space in which the definitions of

the operators are P, = ap — ik 9 and 0, = 1-a q+ik 9 . Two interesting relationships are found. The first one is that

9q op
the family wave function of the Schrodinger equation in phase space is a° Window” Fourier transform of the function ¢ A
exp 1 1 -a gp/h .The second one is that different choices of the window functions result in different distribution functions.
When the window function g A is a Gaussian function the distribution function is the Husimi-like distribution function. When
the window function g A is a plural function representing an ellipse the quasi-distribution function is the Ellipse distribution
function and finally when the plural function g A is supplemented with the additional condition @ =0 it will result in the

standard ordering anti-standard ordering distribution function and Wigner function. In this case g A is a function depieting a

rectangular window with width A and height
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