
ISMD Ist,  Paris 1970



I. LPS Analysis
(Van Hove 1969)

dimensionality: 3n-5

however: transverse momenta small

masses small

restrict ourselves to longitudinal momenta,

then
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2-nHdefine a regular polyhydron

n=3:      Van Hove Hexagon

n=4:

a + b c1 + c2 + . . . + cn

by R. Sosnowski

ω = correlation angle



ABBCHLV Coll., 1970

conclude: pπ
o

most strongly correlated

π
_
π

o 
correlated, even without ρ

pπ
_ 

much less

but why?



pLab
-N

BDNPT Coll. , 1971 De Wolf, Verbeure, Czyzewski, 1971

conclude: diffraction dissociation strong,   but where is the Δ
+ 

resonance?



ACNO Coll.

Engelen et al., 1978

observe:

bands due to various 

resonances,

but on large 

background from other 

subsystem



Further steps:

1. Prism Plot (Brau et al., 1972)

still overlap in full phase space,
but allows to study interferences
with the help of quantum numbers!

2. Isospin Analysis (Van Hove et al., 1952)

by Suzy Smile

= ω



3. Partial Wave Analysis 

use decay angular distribution 

4. Analytical Multichannel Analysis

(Van Hove, 1973; Engelen et al., 1980)   

use amplitudes in all variables      

simultaneously for all possible channels

Interferences play an 

important role

5. Extension to 4- and even 5-body

Final States

(Kittel, Ratti, Van Hove, 1971;

De Wolf et al., 1972)

CONCLUDE: Correlation 

of final state particles due to 

diffraction dissociation and 

(interfering) resonances

LESSONS: 

Analysis ITERATIVE

Detector HERMETIC



XIth ISMD, Brugge 1980





NA22:

Aachen, Antwerp/Brussels, Berlin (Zeuthen), 

Helsinki, Krakow, Moscow, Nijmegen, Rio de 

Janeiro, Serpukhov, Tbilisi, Warsaw, Yerevan



II. Intermittency

y = 0.5 ln[(E+p||)/(E-p||)]

JACEE event                    1983

NA22 event                        1987

Question: statistical or dynamical ?



n = multiplicity



Białas + Peschanski, 1986 and 1988

JACEE event

NA22: 10 publ. (518 cit.)

approx. power law



Białas 1991

Dremin 1987, 1988

Ochs + Wošiek 1988, 1989

Lipa + Buschbeck 1989

Hwa 1990

Chekanov + Kuvshinov 1994, 1996





Genuine Higher Order Correlations

A.H. Mueller 1971

Carruthers + Sarcevic 1989; De Wolf 1990

genuine higher order
correlations exist

NA22, 1993



De Wolf  + Sarkisyan 2001; 

OPAL 2001

BE correlations (at small Q2)  but non-Gaussian!!!

QCD branching (at large Q2)   need LHC results

NA22,  1993 with star integral 
(Dremin 1988, Carruthers 1991)

Gustafson + Nilsson (1991),  Ochs + Wošiek (1992,1993, 1995)

Dokshitzer + Dremin (1993), Brax, Meunier + Peschanski (1994)



1. Fiałkowski (1991,1994):

Universal slope for all types of 

reactions in K2

(except perhaps e+e
_

)

(very remarkable, deserves 

further studies at LEP and LHC)

Remarks:

2. Ochs-Wošiek Plot (1988, 1989)

Universal relation between Fq and 

F2

(very remarkable, deserves further 

studies at LEP and LHC)



XXIIIrd ISMD, Aspen 1993



Nijmegen Work-

shop 1996

by Suzy Smile



XXVIIth ISMD, Frascati 1997



III. Inter WW BEC in

near threshold





e.g.



XXXth ISMD, Tihany 2000

by Suzy Smile



XXXth ISMD, Tihany 2000

by Suzy Smile



Sarkisyan, 

De Wolf

OPAL

(2004)



ALEPH: B. Pietrzyk, F. Martin

DELPHI: N. Van Remortel, Š. Todorova,

F. Verbeure, J. D‘Hondt

L3: J. van Dalen, W. Kittel, W.Metzger

OPAL: E. Sarkisyan, E.A. De Wolf



Chekanov, De Roeck, De Wolf (2000)

Less overlap at 500 GeV !

De Wolf (2001)

Extension of 

mathematical formalism:

intra-W correl.

inter-W correl. δI(Q)

overlap g(Q)

not all observables optimal !

g(Q) important to select a

sensitive quantity and check 

influence of cuts

best in class:  Δρ (and δρ)



Suzy Smile 2004



ISMD Ist,  Paris 1970





• Source image reconstruction

• Overlapping systems (WW, 3-jet, nuclei)

HBT versus string

• Dependence on type of collision

(no, except for heavy nuclei)

• Energy (virtuality) dependence

(no, except for rL)

• Multiplicity Dependence 

r increases

λ decreases

• effect on multiplicity and single-particle distribution 



by Suzy Smile 2004


