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Numertical modelling of BEC - whal does it all mean...

U
\j

whatever one is doing it always means the following:

¥

® One is trying (consciously or not...) to replace the orig-

NOTICE:

inal Boltzmann character of the particles provided by
a given MCEG by their Bose-Einstein couterpart
e How?
o By:
— artificially correlating the like-particles
—> mimicking their bunching in the momentum

cells in phase space

enhancing events which (by chance!) are already
showing some traces of BE statistics (i.e., bunching

effect)
e Can it be done already in the MCEG itself?

e Yes, it can ! *

= =  cgample ——) ==

"T.Ozada, M. Maruyama aml F.Takagi. Phys. ftev. D59, 014024 (1999); M.Biyajima, N Suzuki, GOWilk aod
£ Wlodareryk, Phys, Lett. B3RE&, 207 (10961



Numerical modelling of BEC - foundation of the true Q8 MOREG

S x|
® To mode] Boltzmann statistics: ¢

* choose particles with energies £, according (o

P(E;) = exp(—=E;/T)

e * = Poissonian distribution of particles:
- AF Y
=~ ‘I\" > TN

N
e T'o model Bose-Einstein statistics:

F;{ \') -

* out of some initial mass M choose first particle with

energy £, according to P(FE)

with Soue proboki ¥y 7z .
* add to it “) other particles

with energies 77, - untill the first failure, o/feq

"'{' ‘Q{’ﬂlﬂ! ""

* choose second particle with 2, ete ....

* repeat the whole procedure untill the whole initial
mass M is used
* = one gets a number k of cells: 7, ..., E,, with

N, particles in each cell distributed according to

geometrical distribution:

, ;
: 1 <N;> "V
P(N;) = - N
(gl = e N; > (1+ < N; ?})

Net

T

(< Nj=1...k > is mean multiplicity in the j" cell)

¥
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Numerical modelling of BEC - foundation of the true QS MORG

* Notice that ==

e for the total N - E:’::':, N, particles obtained in this way
from mass M and located in & cells one gets Negative,

Binomial (NB) distribution y

[ ]
o x N
: N+k-1) (=42)
_P(.N;_k)—;( )— L -
N ( 1 4 '_-.'.E ) ;

(one particle per cell = Boltzmann statistics)
Howeverl -

V &>e To get characteristic shape of C5(Q = |p1 — py|) one has

® to allow for smearing of the values of E; accepted in a qiven,

_/by dE?
@\ elementary cell =—>

* the value of smearing translates to the width of

C2(Q) (i.e., to the "radius” parameter R in the fit-

Q ting formulae ®* C5(Q) =1+ A exp(—R - Q))

* the number of such cells influences ) Y.

*The full-fledged MCEG based on this approach lias been proposed and discussed in: T.Osada,
M.Maruyama and F.Takagi, Plys. Rev. D59, 014024 (1999).

“This was first noted in paper by M.Bivajima, N.Suzuki, G, Wilk and 2. Wiodarceyk, Phys Lett.
B3R, 207 (1996).
For recent analysis see papers by K,G.5arkisyan et al.: Phvs Leoti, B48T (2000) 215 and Br23
(2001) 35 (OPAL Coll. data); Nucl Plys. B (Prac Suppl.) 92 (2001) 75 and 211.
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Numerical modelling of BEC - praposition of algorithm

Our proposition "' for a general MCEG case ( Figure):

o| Resign in cach cvent! from the original charge assigne-

ment, provided by MCEG preserving, however, its:

number of particles with (4 /-/0) charges

— the energy-momentum and space-time structure

== 0 this way, by resigning from a part of information

provided by MCEG, one introduces element of uncertainty into

otherwise a purely classical structure of MCEG makinag it more
Y q

Tquantum-like”

e| Perform new assignement of charges along the pro-

posed procedure (with some assumed form of proba-

bility P)

=== in this way one one produces - in every single event!
- BEC’s ' and changes the initial Bollzmann like statistics of

the produced secondaries into the Bose-Einstein like one

"“See: 0.V.Utyuzh, G.Wilk and Z.Wiodarezyk, Phys. Lett. B522 (2001) 273 and hep-
ph /0205087, to be published in Adcta Phys  Polon. B3(2002). Cf.  also: O.V.Ulyuzh,
Fluctuations, correlations and non-ertensivily in high-energy collisions, PhD Thesis. available at
http:/ fwww. fuw.edu.pl/ smolan /p8phd.html.

""T.0sada, M.Maruyaiua and F.Takagi, Phys. Hev. D59, 014024 (1999); M, Biyajima, N.Suzuki,
G Wilk and Z. Whodarczyvk., Phys Lett. B38G, 297 ({1996).
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MNumerical medelling of BEC - pionic lattice example: FIGURE 2

Proposition of "bhesanization procedure” for a general algorithm: !
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Fig. |

(+) + N(=)+ N(0)} with {z;,p;}; i=1,..., N
—

{N = N(+)+ N(—) + N(0)} with {z; p;}; 1

l! v ors 1'"\"'
The same N(+, .0}, N and spatio-temporal and energy-momentum

patterns BUT alloeation of (+,,0) is now different?:

wdentical particles are marumally bunched in phase-space

! See: W.AZaju, A pedestrian’s guide to inferferpmetry, w "Particle Production in Highly Excited Matter™, pcds.

H.H.Gutbrod and J.Rafelski, Plenum Press, New York 1993, p. 435. This concept is known and widely used

when discussing the quantuin t_.mtical analog of BEC known as HBT effect, see B Loudon, The quantum
Sheary of light (Ilnd ed.} Clarendon Press - Oxford, 1983 or JW.Goodn

istical Optics, John Wiley & Sons
1985, Cf. also: K.Fialkowski, in Prac. of the XXX ISMD, Tibany, Hungary, 3 October 2000, lids, T Csdrgd et al,

Warld Srientific 2001, p. 3537; M.Stephanov, Thermal fluctuations in the interacting pion gus, hep-ph /0110077,
P ON.Utyuzh, G.Wilk and 7 Windarczyk, Phys  Lett.  BS22 (2001) 273 of  alsn 0.V Uyl
Fiuetuatinns, non-eriensiily  in

corvelafions  and high-eneray  collisions, PhD  Thedis,

available st
http ff www fuw edu.pl/ smolan/ pEphd htmi
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