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N| 9,;., Introduction

Objective:

Determine spacial and temporal

quantities of the source by means of

Bose- Einstein- correlations

Two—Particle—Corr.<<Rp,)-Rp,) # A p, p,)

Single-particle-distribution

Probabilty-amplitude for the detection of a particle with momentum p emitted at a given
source point x (wave function approach)

ipl(x—x")

P(p:x—>x)=A(p,x) e’ e

emission term  propagation term

p : 4-momentum X : space-time point
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N| 9_.;., Introduction

probability distribution:

P(p) =12 A(p,x)-e" ™ "0 P = 3 A% (p, )

(chaotic source)

P(p) = [ dxp(x)4*(p.x)

Two- particle-distribution

ssimultaneuos detection of two particles
of momenta p1 and p2 (two possible ways)

esymmetrisation of the probabiltiy amplitude

required by Bose-Einstein statistics

probability amplitude:

' (x=xi) (%2) ,ip2(x,=x3)
Y(pipy i xx, = xx;) = A(p,,x,)e? e T L g(p,, x,)e P e

|

+ A(p2 , xl)ei¢(xl)eipi‘(x1—xé) ) A(P1 , xz)ei¢(x2)eip2.(x2—xl') }

J

v ’ v ’
(p2>X—x3) (P2>Xy—>x1)
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N| 9_.;, Introduction

probability distribution (chaotic source) Py

A

P(p,p,) = P(p)P(p,)( 1+ [ e ® ™ p,,.(x; py. p,)

effective density Py (x, plapz) _ p(x) (p1,x) (p29x)

Correlation function JP(P)P(p2)
P(p, p,) 2
C(q, P p) =— == =1+p (% i,
2P0 P) = 5 S P (5P 1)
FT N
momentum space Cz(q) > p(X) position space

Mass- shell- condition E*=m"+ ]32

model
Only 3 indep. components in C > space-time depencence of
y 2 p P P
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N| 9_.;., Introduction

__— tracks from the same event

Measurement: P(p.. S(a. b
Cz(Qaplapz): (pl pZ) =N- (q pl pz)C

P(p,)P B(q, p,>
(P)P(p,) (4P, pzk tracks from the diffrent events

Fit to the measured C,:

*Gaussian parametrisation of the correlationfunction

Kt: %(p,+p,)

*Bertsch-Pratt-Parametrisation: q,,, : }

qside .

qlong : (pzl'pZZ)

C.(¢.p» P,)gp =1+ A-exp(~¢ ‘R —q -R —q ‘R —2-qq,-R)

* Extraction of source parameters by fitting C,(q,Kk)zp to the data.

* Model dependant interpretation.
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I"‘| ny Problems

Proj. of C; onto qg ¢

High Kt region at mid-rapidity: _G_;_""’
(Kt: 0.3-0.5 ; Y: 2.9-3.4) =42 J
*Undershoot of the baseline over a wide range in q_, i1 + +
(first shown by Peter Seyboth at CM Nov. 2002) o ++
*,,Holes* in the 2-dim projection onto q,,,.-q,,, ! e e
09 b v
2.15 0.0 015

Possible explanation

Proj. of C onto qlong-dout
01 .

Different Kt- and Qinv- dependence of the parameters

-> different Coulomb- effect for the parameters.

Coulomb-correction only depends on q,,,
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Ng@ Problems

Q inv-Qout (Kt: 0.3-05)GeV

Qiny VS Qe 5 o i 3
«Large fraction of pairs with large h;ﬂ-w o
q,, butlow q,  at high Kt o e
-> still Coulomb- effect at large qout  °°° EE
. ) 02 00 qqu/GeV 02 D
* different to low Kt
Q inv-Gout (Kt: 00-0.1) GeV
= oz -

Kinematic effect:

Qinv-diong

qout: Kt
qlong / gside: | Kt

24.10.2003 Stefan Kniege 8
NA49 Collaboration Meeting



Pure Coulomb
ilf." 096
0.4 ——IQA:L 082

-0.2 0.0 quut‘":'w 0.2
Pure Coulomb:

calc. for each bin of the projection

(<r> =25 fm Sinyukov )
Pure BE-Corr:

construction of a theor. Correlation function

(Radii from data)

Coulomb + Bose-Einstein

Multiplication of both plots > measured projection

N2 Test at high Kt: (0.3-0.5 ) GeV

Pure BE-Corr.

0.2 135
EE‘ 125
o

0.0 115

1.05
055
-0.2 0.0 wﬁw 0.2
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N Testatlow Kt : (0.0-0.1) GeV

Pure BE-Corr.
1 0.2 1.25
—_—
09 9
}' 1.15
0.92 o0
1.05
0.88
0.95

Low Kt:

*Radial symmetry of the
coulomb- weights
*No ,,holes* in the projection

( no holes in the data)
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N| Q.;, Conclusion

*The ,,holes* could be explained in terms of Coulomb-interaction but

*The effect in q,,, can not be explained quantitatively assuming <r> = 25 fm (Sinyukov).

Our measurements confirm the value 25 fm.

out <= 2 fm (Siny) out <= 5 m (Siy)

13

12 |
12

11

10
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N| 09 Open question

We have acceptance in VITPC1 and in the MTPC's for the bin
Kt: (0.3-0.5)GeV , Y: (2.9-3.4) but

Completely different correlation for Vertexl only and MTPC req pairs!

A new production with local momenta for Vertex1 could shed light on the problem

Proj. V1 only Proj. Mtpc req.
1. T 1 .3— #*
1 i—n— +—|—|—|—+ T _|_|_++ o 12 :— *P
r _I_ + 14
o i + : . -
i 1 LN
N + + ® * *;#
qout/GeV qout/GeV
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AlO]
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Preliminary results 20GeV

) Routlong
Event-Cuts: VertexX: (0.2 , 0.2) cm 1 E 10
Y - bins — Y - bins
VertexY: (-0.2, 0.2) cm 08 18-23 = 1823
2327 g 2327
VertexZ: (-581.35, 580.8) cm 0.5 A 2731 o A 2731
iz Jux
Track-Cuts: bx: (-4.0,4,0) cm 53 :
0.6
by: (-2.0,2.0) cm @
05 * % @ ’
charge: -1 oa ¥ - N v
Npoints: 30 (global) o3 A A A
NpointsToNMaxPoints: 0.5 (global) 02 n >T< | %
DedxSigma: (0.85, 1.15) 04 1 >|< >K
. . s te 20 oeme B Livasnann Liviinnin Livivinin Lovwnned 0 Bon Lisivinin IFERERTRET Loviianaays Lissiinnns
TwoTrackCuts: MinDist: 3.0 cm 0 U S Ty u— 0 .V B T ey aa—
R KtiGeV KtiGeV
out Rside
1
5
>
o o1 02 0.3 04 05 0 0.1 02 03 04 05 o 0 02 03 04 05
K/GeV Kt/GeV Kt/GeV
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49 Preliminary results 30GeV

Event-Cuts: VertexX: (-0.18 , 0.23) em
- ( ) A Ruutlung
VertexY: (-0.18 , 0.25) cm 1 . = 10 .
VertexZ: (-581.55, 580.95) cm 0.9 _ %hzi.";zs __E' o — %hzi.n;z.s
E 25.20 E 1520
- ﬁ 8 F
Track-Cuts: bx: (-5.0,5.0) cm 0.8 ¢ A o= ] e
o7 | 04 TE 0 2741
by: (-5.0,5.0) cm o6 3 e b
charge: -1 B 4 5 E e
[+ E
. & R 0 % e v 9
Npoints: 30 (global) .4 F ELN EK 4F ¥
NpointsToNMaxPoints: 0.5 (global) 0.3 | 3 &
E E |
DedxSigma: (0.85 , 1.15) 0.2 | 2t * * >
01 fF 1F x
TwoTrackCuts: MinDist: 3.0 cm PP TR TTTTRTTTTL FETPTTTTT STPTITIN STTTTTITL FITTTTETTL NPT [ETTTTT T RTPTIITTN
0 (K] (¥ 03 0.4 0.5 ] G (¥ 0.3 0.4 0.5
R R. kG R KiGeV
side long
10 E 10 | 10 |
"E = Y - hins = o Y - hins
— - - 2. 125 % - 2125
IJ n:! 2.5-20 :EE E . 2.5.20
o 2831 E 2811
W 11a7 E 7 w1117

3 i a7l

- N W R M@ N @ ®
I
K4
e
)
3
S N WA M@ N oD o®
I
I

1] [iK] [iF] 0.3 0.4 0.5 1] 0.1 [iF] 0.3 0.4 0.5
KtiGeV KtiGeV
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NA
49

Event-Cuts:

Preliminary results 40GeV

VertexX: (-0.15, 0.25) cm

oy g’“
=3
=

VertexY: (-0.35, 0.28) cm 1 — 1 = 1 — 1
VertexZ: (-581.3 , 580.75) cm 0.8 _ *s:;::ﬂ — 9@ _ *;:E:::g
o8 F A 1034 Eal A 1034
Track-Cuts: bx: (-5.0,5.0) cm E ¥ 148 ok L EVET
- o7 F 0 B2 Tr 0 B2
by: (-5.0,5.0) cm o6 [ & E
charge: -1 0.5 3 sk ®
F * * E» ¥ ]
Npoints: 30 (global) 04 F 4F w L 4 Y
E F F
NpointsToNMaxPoints: 0.5 (global) 03 F It & - A A
DedxSigma: (0.85 , 1.15) 02 | 2E K w g .
o1 | 1F
TwoTrackCuts: MinDist: 3.0 cm E T L o ,*,
o 0.1 o2 o3 0.4 0.5 1] i} ] o2 oy 0.4 0.5
KtiGeV KtiGay
Rnut Rside Rlang
10 F 10
E o ¥ - hins I = 1o o Y - hins I = o Y - hins I
afF 1228 = g F 1225 = afF 1228
g E LEA0 ~= LEan £ 1610
8 F A a0a4 o &8 F A 3034 e BF * A 3034
2 W 1418 2 ¥ 1418 2 W 1418
TE I 0 1E42 TE 0 1Bz TE * 0 1E42
of & £ v oF ¥ o
LY ¥ * 5 F i * 5 ¥
af 4F i % aF i *
af 3 f 3f
N 2 2
N P b i
ke 1 T 1 I Fues 1 N 1 pusleinsnsins Buasiansiilas pilisinnssialss paliianesiss
i} [IK | oz 03 0.4 0.5 i} 01 oz 03 0.4 0.5 i} o1 [ 03 0.4 0.5
KtiGeV KtiGeV KtiGeV
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Nn|_~:, Preliminary results 80GeV

¥ 4148 E ¥ 4145

' i b Sire

Event-Cuts: VertexX: (-0.25 , 0.42) em }L Rﬂut'ﬂl‘lg
VertexY: (-0.18, 0.1) cm 1F o Eung perTR—
. o8 | 2611 8 1611
VertexZ: (-581.45 , 580.75) cm i %m.an 5‘ g %am.u
08 4 LG4 " 8 4 ABA]
Track-Cuts: bx: (-7.0,7.0) cm : ¥ 4145 : ¥ 1148
- o7 F @ 4651 TF + @ 1651
by: (-4.0,4.0) cm o8 E e b
charge: -1 0.5 - * ¥ % 5 b ¢ L4 v
] .
Npoints: 30 (global) 04 i * aF . A A
o F
NpointsToNMaxPoints: 0.5 (global) 0.3 F IF * ;{ u -
DedxSigma: (0.85 , 1.15) 0z 2 | ¥ B
01 F 1F
TwoTrackCuts: MinDist: 3.0 cm SO TTT TP TP TP S_— . ?\6.
] [E ] 02 [iE] 0.4 0.5 1] [i¥] [ [iE:] 0.4 0.5
R R KtiGav R KLiGav
out side long
E 1':II: ¥ _ hins ' '_g_ 1o i ¥ hins ' E F ¥ - hins '
= 2611 g 2611 = = 2611
; F %m.n.n [ %m.an n!g F " *am.n
= A LBAI 8 F A LBAl : A LBAI

= N W & B @ = @ W0
——rrr - -
N -
T

A
o
e
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*
v

o e e s s 0 e e s 0l s T R B R 7
KtiGeV KtiGeV KtiGeV
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Nn|_~:, Preliminary results 160GeV

) R

Event-Cuts: VertexX: (-0.15, 0.1) cm = outlong
1r 1 = 10 1
VertexY: (-0.1,0.1) cm E ¥ - hins —_ E ¥ - hins
08 2814 =9 2814
VertexZ: (-581,35 , 580.8) cm E 4438 E 44-18
o8 A a8d4 LE PRLEE
: 4448 : 4448
Track-Cuts: bx: (-5.0,5.0) cm o7 | =4.5.5.-1 TE :q.a.s.q
by: (-5.0,5.0) em 08 | 3
charge: -1 08 [ 1 X ] X % i3
. o4 | » L J Y 4aF @ 4 ]
Npoints: 30 (global) ‘ m * s Eow A Y
03 F [ ] 3
NpointsToNMaxPoints: 0.5 (global) 02 3 2 3 . n | . Y
DedxSigma: (0.85 , 1.15) o 3 W F 2 K ¥
TwoTrackCuts: MinDist: 3.0 cm X T S m—y w— I T B T T Sy m—
R R KtiGeV R KtiGeV
out side long
£ 10§ - E 1 -  E _ .
L F Y - hins _— Y - hins Y - bins
— 8 F 2814 s fF 2814 9 F 2834
é : *aq.a.g J %aq.ag 3 %aq.a.g
8 PLER 8 PLEr 8 [ ‘ A 2844
E L EERL ¥ d44m E L EEEL
TE @ 1854 TE @ 1854 Trm @ 1854
& F 0 i * 6 6 *
5pm * ¥ 5 i i * 5F % *
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3 - 3 ' 3 - @
2 | 2k i
1 |F 1E 1E
“FTTIPTTT! PTTITTTIN] PITETTTIT FTTTRTIT PIITTITTT L M PITTTTTIN I 1 PP Fis 1 wli 1 ]
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NA-
L 49

Comparison (40GeV)

® QM 2002: Y(2.2-2.7)

v CERES :

Y(2.0-2.5)

¥ New(prel.): Y(2.2-2.6)

Reasons for differences :

e coulomb-correction (Sinyukov,Braun-Munziger)

* lambda parameter

Rout 406V Rside 4066V Rlong 40GeV
E 10¢ E 10 E g
= _f = E = Lt
5 °F 2 9 F 2 |
€ 8f 2 8 f ¥ i
] : 1 |
T- i '__':
6 ;:':’:':_|_ 6 _'h'['_ il o
sp e s | by
4;- +—'=.J__+— 4 b ”!‘. . 4 —ﬂjll_
3' —¥= * s b ' 3 ——
2- 3 - 2 |
1 ' 1 :- 1
o Bl 0 Froeeliviilici i, 8 NP P PR TS FRUTE PR ST
b a1 02 03 @4 05 0 07 P04 02 03 o4 05 05 47 0 02 03 04 0F 06 O
KuGey KtGeV eV
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& Comparison (40GeV)

A—parameter:

® QM 2002: Y(2.2-2.7)

Measured value determined by: B New(prel.): Y(2.2-2.6)
®,,Purity* ,,p*“ of the source 1
” 1. 40GeV
(pairs of not identical particles)
1
* Chaoticity of the source [
o8 |
New data: e =
os |
. i E . " ’—+—‘
Q(q,k)BP_H/i(k)-exp(—qf-Rf— """ ) - —a— -
oa E—B—
A includes both effects [
QM 2002: 0z [
TH Nl ITENE INET] INETE FRENE FEENENETRANTE
G(g.4) =p°(C2(q,k)BP)+(1—p) 0w 02 8 o4 a5 05 a7
A corrected for purity Kt/GeV
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N| Q.;, To do’s

» Determine the ,,purity* for the all bins.

» Correction for finite momentum resolution
(lower momenta and magn. field at 20,30 AGeV)

» Optimize cuts ( e.g. dEdx)

»New production with local momenta in Vertexl

»Model-dependent interpretation of the source parameters

( lifetime, emissiontime, volume ...)
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