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1 Ú ó

rÝZ� [1−35] Ú8Ü6 [36−43] ´&ÿâf –
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2 ü«ÚOXneÜ©�Z
��Z
Ïf

���Ü©�Z
éA�1�«ÚOXn�

|ηpc〉 =exp
{∫

dpdtη(p, t)[γ(t)

+ φ(t)] exp(iEpt)c+(p)
}∣∣∣0〉

, (1)

ùp φ(t) ��Z
��Ïf

〈γ(t)φ(t′)〉 = 0, (2)

〈γ∗(t)φ(t′)〉 = 0, (3)

φ∗(t)φ(t′) = B(t, t′), (4)

½Â

L(p, t) = exp(iEpt)η(p, t), (5)

·�k

C2(p1,p2) = 1 +
A(p1,p2) + D(p1,p2)

P (p1)P (p2)
, (6)

ùp

A(p1,p2) =
∣∣∣ ∫

L∗(p1, t)L(p2, t)dt
∣∣∣2, (7)

D(p1,p2) =M(p1,p2) + M∗(p1,p2), (8)

M(p1,p2) =
( ∫

L∗(p1, t)L(p2, t)dt
)

×
( ∫

L∗(p2, t)L(p1, t
′)

× B(t, t′)dtdt′
)
, (9)

P (p) =
∣∣∣ ∫

L(p, t)dt|2 +
∫

L∗(p, t)

× L(p, t′)B(t, t′)dtdt′, (10)

Ï
éAÚOXn (1) ª�Ü©�Z
��Z
Ïf�

λP =
A(p,p) + D(p,p)

[P (p)]2
, (11)

�Ü©�Z
éA�1�«ÚOXn�

ρE =
∞∑

N=1

PS(N)
∫

dz1F (z1) · · · dzNF (zN )

|j〉〈j|, (12)

ùp F (z) �
�Ý©Ù¼ê, 


|j〉 = e−n̄/2 exp
(
i
∫

dpj(p)a+(p)
)
|0〉. (13)
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�

j(p) =
N∑

i=1

exp(ipxi)[exp(iφi)j0ch(y − yi, pT )

+ exp(iφ0)j0co(y − yi, pT )] (14)

�, üâf©ÙVÇ�

P1(p) = H1(p) + H2(p) + H3(p), (15)

ùp

H1(p) =〈N〉
∫

dy0F̃ (0, y0)

× |j0ch(y − y0, pT )|2, (16)

H2(p) =〈N〉
∫

dy0F̃ (0, y0)

× |j0co(y − y0, pT )|2, (17)

H3(p) =〈N(N − 1)〉|
∫

dy0F̃ (p, y0)

× j0co(y − y0, pT )|2. (18)

Vâf©ÙVÇ�

P2(p1, p2) =
4∑

m=1

4∑
n=1

Emn, (19)

ùp

Emn =〈Lm(p1)Ln(p2)〉, (20)

L1(p) =
N∑

i=1

N∑
j=1

exp[i(φi − φj)]

× exp[ip(xi − xj)]j0ch(y − yi, pT )

× j∗0ch(y − y0, pT ), (21)

L2(p) =
N∑

i=1

N∑
j=1

exp[i(φi − φ0)]

× exp[ip(xi − xj)]j0ch(y − yi, pT )

× j∗0co(y − y0, pT ), (22)

L3(p) =[L2(p)]∗, (23)

L1(p) =
N∑

i=1

N∑
j=1

exp[ip(xi − xj)]

× j0co(y − yi, pT )

× j∗0co(y − y0, pT ), (24)

E11 =E11a + E11b + E11c, (25)

E11a =〈N〉
[ ∫

F̃ (0, y0)|j0ch(y1 − y0, pT1)|2

× |j0ch(y2 − y0, pT2)dy0|2, (26)

E11b =〈N(N − 1)〉
[ ∫

F̃ (0, y0)

× |j0ch(y1 − y0, pT1)|2dy0

]
×

[ ∫
F̃ (0, y0)|j0ch(y2 − y0, pT2)|2

× dy0

]
, (27)

E11c =〈N(N − 1)〉|
∫

F̃ (p1 − p2)j0ch

× (y1 − y0, pT1)

× j∗0ch(y2 − y0, pT2)dy0|2, (28)

E12 =0, (29)

E13 =0, (30)

E14 =E14a + E14b + E14c + E14d + E14e, (31)

E14a =〈N(N − 1)(N − 2)〉
[ ∫

F̃ (0, y0)

× |j0ch(y1 − y0, pT1)|2dy0

]
×

[
|
∫

F̃ (p2, y0)

× j0co(y2 − y0, pT2)dy0|2
]
, (32)

E14b =〈N(N − 1)〉
[ ∫

F̃ (0, y0)

× |j0ch(y1 − y0, pT1)|2dy0

]
×

[ ∫
F̃ (0, y0)|j0co(y2 − y0, pT2)|2

× dy0

]
, (33)

E14c =〈N(N − 1)〉
[ ∫

F̃ (p2, y0)

× |j0ch(y1 − y0, pT1)|2

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p2, y0)j∗0co(y2 − y0, pT2)

× dy0

]
, (34)

E14d =〈N(N − 1)〉
[ ∫

F̃ ∗(p2, y0)

× |j0ch(y1 − y0, pT1)|2

× j∗0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ (p2, y0)j0co(y2 − y0, pT2)

× dy0

]
, (35)

E14e =〈N〉
[ ∫

F̃ (0, y0)|j0ch(y1 − y0, pT1)|2
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× |j0co(y2 − y0, pT2)|2dy0, (36)

E21 =0, (37)

E22 =0, (38)

E23 =E23a + E23b + E23c + E23d + E23e, (39)

E23a =〈N〉
∫

F̃ (0, y0)j0ch(y1 − y0, pT1)

× j∗0co(y1 − y0, pT1)

× j∗0ch(y2 − y0, pT2)

× j0co(y2 − y0, pT2)dy0, (40)

E23b =〈N(N − 1)〉
[ ∫

F̃ ∗(p2, y0)

× j0ch(y1 − y0, pT1)

× j∗0co(y1 − y0, pT1)

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ (p2, y0)j∗0ch(y2 − y0, pT2)

× dy0

]
, (41)

E23c =〈N(N − 1)〉
[ ∫

F̃ (p1, y0)

× j0ch(y1 − y0, pT1)

× j∗0ch(y2 − y0, pT2)

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p1, y0)

× j∗0co(y1 − y0, pT1)dy0

]
, (42)

E23d =〈N(N − 1)〉
[ ∫

F̃ (p1 − p2, y0)

× j0ch(y1 − y0, pT1)

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p1 − p2, y0)

× j∗0co(y1 − y0, pT1)

× j∗0ch(y2 − y0, pT2)dy0

]
, (43)

E23e =〈N(N − 1)(N − 2)〉

×
[ ∫

F̃ (p1 − p2, y0)j0ch(y1 − y0, pT1)

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p1, y0)j∗0co(y1 − y0, pT1)dy0

]

×
[ ∫

F̃ (p2, y0)j∗0co(y2 − y0, pT2)

× dy0

]
, (44)

E24 =0, (45)

E31 =0, (46)

E32 =(E23)∗, (47)

E33 =0, (48)

E34 =0, (49)

E41 =E41a + E41b + E41c + E41d + E41e, (50)

E41a =〈N〉
[ ∫

F̃ (0, y0)|j0co(y1 − y0, pT1)|2

× |j0ch(y2 − y0, pT2)|2dy0

]
, (51)

E41b =〈N〉
[ ∫

F̃ (0, y0)

× |j0co(y1 − y0, pT1)|2dy0

]
×

[ ∫
F̃ (0, y0)|j0ch(y2 − y0, pT2)|2

× dy0

]
, (52)

E41c =〈N(N − 1)〉
[ ∫

F̃ (p1, y0)

× j0co(y1 − y0, pT1)

× |j0ch(y2 − y0, pT2)|2dy0

]
×

[ ∫
F̃ (p1, y0)j∗0co(y1 − y0, pT1)

× dy0

]
, (53)

E41d =〈N(N − 1)〉
[ ∫

F̃ (p1, y0)

× j0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ ∗(p1, y0)j∗0co(y1 − y0, pT1)

× |j0ch(y2 − y0, pT2)|2dy0

]
, (54)

E41e =〈N(N − 1)(N − 2)〉
[ ∫

F̃ (p1, y0)

× j0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ ∗(p1, y0)j∗0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ (0, y0)|j0ch(y2 − y0, pT2)|2

× dy0

]
, (55)

E42 =0, (56)
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E43 =0, (57)

E44 =E44a + E44b + E44c + E44d + E44e

+ E44f + E44g + E44h + E44i + E44j

+ E44k + E44l + E44m

+ E44n + E44o, (58)

E44a =〈N〉
[ ∫

F̃ (0, y0)

× |j0co(y1 − y0, pT1)|2

× |j0co(y2 − y0, pT2)|2dy0

]
, (59)

E44b =〈N(N − 1)〉
[ ∫

F̃ (p1, y0)

× j0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ ∗(p1, y0)j∗0co(y1 − y0, pT1)

× |j0co(y2 − y0, pT2)|2dy0

]
, (60)

E44c =〈N(N − 1)〉
[ ∫

F̃ ∗(p1, y0)

× j∗0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ (p1, y0)j0co(y1 − y0, pT1)

× |j0co(y2 − y0, pT2)|2dy0

]
, (61)

E44d =〈N(N − 1)〉
[ ∫

F̃ (p2, y0)

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p2, y0)j∗0co(y2 − y0, pT2)

× |j0co(y1 − y0, pT1)|2dy0

]
, (62)

E44e =〈N(N − 1)〉
[ ∫

F̃ ∗(p2, y0)

× j∗0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ (p2, y0)j0co(y2 − y0, pT2)

× |j0co(y1 − y0, pT1)|2dy0

]
, (63)

E44f =〈N(N − 1)〉
[ ∫

F̃ (0, y0)

× |j0co(y1 − y0, pT1)|2

× |j0co(y2 − y0, pT2)|2dy0

]
, (64)

E44g =〈N(N − 1)〉
{∫

F̃ (p1 + p2, y0)

× [j0co(y1 − y0, pT1)]2dy0

}

×
{∫

F̃ ∗(p1 + p2, y0)

× [j∗0co(y1 − y0, pT1)]2dy0

}
, (65)

E44h =〈N(N − 1)〉
[ ∫

F̃ (0, y0)j0co(y1

− y0, pT1)j∗0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(0, y0)j∗0co(y1 − y0, pT1)

× j0co(y2 − y0, pT2)dy0

]
, (66)

E44i =〈N(N − 1)(N − 2)〉
[ ∫

F̃ (0, y0)

× |j0co(y1 − y0, pT1|2
]

×
[ ∫

F̃ (p2, y0)j∗0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p2, y0)j0co(y2 − y0, pT2)

× dy0

]
, (67)

E44j =〈N(N − 1)(N − 2)〉
[ ∫

F̃ (p1

+ p2, y0)j0co(y1 − y0, pT1)

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p1, y0)j∗0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ ∗(p2, y0)

× j∗0co(y2 − y0, pT2)dy0

]
, (68)

E44k =〈N(N − 1)(N − 2)〉
[ ∫

F̃ (p1

− p2, y0)j0co(y1 − y0, pT1)

× j∗0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ ∗(p1, y0)j∗0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ (p2, y0)j0co(y2 − y0, pT2)

× dy0

]
, (69)

E44l =〈N(N − 1)(N − 2)〉
[ ∫

F̃ ∗(p1

− p2, y0)j∗0co(y1 − y0, pT1)

× j0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ (p1, y0)j0co(y1 − y0, pT1)dy0

]
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×
[ ∫

F̃ ∗(p2, y0)j∗0co(y2 − y0, pT2)

× dy0

]
, (70)

E44m =〈N(N − 1)(N − 2)〉
[ ∫

F̃ ∗(p1

+ p2, y0)j∗0co(y1 − y0, pT1)

× j∗0co(y2 − y0, pT2)dy0

]
×

[ ∫
F̃ (p1, y0)j0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ (p2, y0)j0co(y2 − y0, pT2)

× dy0

]
, (71)

E44n =〈N(N − 1)(N − 2)〉
[ ∫

F̃ (0, y0)

× |j0co(y2 − y0, pT2|2
]

×
[ ∫

F̃ (p1, y0)j0co(y1 − y0, pT1)dy0

]
×

[ ∫
F̃ ∗(p1, y0)j∗0co(y1 − y0, pT1)

× dy0

]
, (72)

E44o =〈N(N − 1)(N − 2)(N − 3)〉

×
[∣∣∣ ∫

F̃ (p1, y0)j0co(y1 − y0, pT1)dy0

∣∣∣2]
×

[∣∣∣ ∫
F̃ (p2, y0)j0co(y2 − y0, pT2)

× dy0

∣∣∣2], (73)

Ï
éAÚOXn (12) ª�Ü©�Z
��ZÏ
f�

λG =
P2(p, p)
[P1(p)]2

− 1. (74)
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Coherence parameters of partially chaotic sources in
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Abstract

The coherence parameters of partially chaotic pion sources in relativistic heavy-ion collisions for two statistical ensembles are

given.
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