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SEARCH FOR AN INTERMITTENCY SIGNALIN Au+Au COLLISIONS�M.M. Smolarkiewi
z, M. Kirej
zyk, B. SikoraK. Siwek-Wil
zy«ska, and K. Wi±niewskiInstitute of Experimental Physi
s, Warsaw UniversityHo»a 69, 00-681 Warszawa, Poland(Re
eived November 8, 1999)Results of a sear
h for an intermitten
y signal in Au+Au 
ollisions at800 AMeV beam energy are presented. Data from the FOPI dete
tor atGSI Darmstadt were analysed. No intermitten
y signal was found in eitherrapidity or 
harge distributions. Intermitten
y is present in azimuthal angledistribution.PACS numbers: 25.75.LdIn this paper we present results of a sear
h for an intermitten
y sig-nal in Au+Au 
ollisions at 800 AMeV beam energy. Intermitten
y is astatisti
al 
on
ept used in the analysis of �u
tuations and 
orrelations inmultiparti
le distributions. Intermitten
y analysis may yield information onthe dynami
s of the de
aying system, e.g. it may help to determine whi
hme
hanism of fragment produ
tion is more adequate: sequential or promptde
ay. To sear
h for intermitten
y we used the method introdu
ed by Biaªasand Peshansky [1℄. They proposed to study the horizontal normalised s
aledfa
torial moments of rank i :DF ÆXi E = DPMm=1 km(km � 1) : : : (km � i+ 1)Eev.hNiievPMm=1(kINCm )i.(N INC)i ; (1)where ÆX is the bin width of the distribution of variable X, M � the num-ber of bins, km � number of parti
les in the m-th bin in an event, N �multipli
ity in an event, kINCm � number of parti
les in the m-th bin of the� Presented at the XXVI Mazurian Lakes S
hool of Physi
s, Krzy»e, PolandSeptember 1�11, 1999. (385)
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lusive spe
trum, N INC � number of parti
les in the in
lusive spe
trum.h iev denotes averaging over the sample of events.Intermitten
y implies a power-law dependen
e of normalised s
aled fa
-torial moments on the bin sizehFiÆXi / (ÆX)��i : (2)The exponent �i is 
alled the �intermitten
y exponent�. When intermit-ten
y o

urs, the moments re�e
t the self-similarity at various resolutions.The exponent �i is related [2℄ to the anomalous fra
tal dimension didi = �ii� 1 : (3)It was shown in Ref. [3℄, that in the sequential pro
ess of fragmentationdimensions di are proportional to the rank i, while in a prompt pro
ess theyare 
onstant. Thus, an intermitten
y analysis of the distribution quanti�esthe fra
tal nature of the �u
tuations and may yield important informationon the dynami
s of the de
aying system.Below the results of our analysis of the Au+Au 
ollisions at 800 AMeVbeam energy are presented. The data were obtained with the FOPI dete
tor[4℄ at the SIS a

elerator in GSI Darmstadt. The normalised s
aled fa
torialmoments were 
al
ulated for 
harge (Z), rapidity (y) and azimuthal angle(') distributions in an event-by-event analysis.Mixing of events of di�erent impa
t parameters may produ
e trivial in-termittent behaviour, therefore it is very important to set stringent 
entralitysele
tion 
riteria. Two sele
tion 
riteria were used: high multipli
ity (PM5)and a high transversal-to-longitudinal energy ratio (ERAT5) [5℄. The ERATratio was 
al
ulated taking into a

ount the relativisti
 relation between en-ergy and momentumERAT =  Xi p?2E +m! ,  Xi pk2E +m! : (4)In Fig. 1 we show the values of moments: hF ÆZi i (left) and hF Æyi i (right),of rank i = 2, 3, 4, 5, 
al
ulated for the 
harge and rapidity distributions, as afun
tion of bin widths. There appears to be no intermitten
y signal presentin our sample of events in distributions of these variables. This result is inagreement with our earlier �ndings [6℄ at 150 and 400 AMeV beam energy.Intermitten
y behaviour is seen in the azimuthal angle distributions. InFig. 2 the values of moments hF Æ'i i of rank i = 2, 3, 4, 5, are shown. Solidlines represent the best �t of the power-law fun
tion to the experimentaldata in the small bin region.
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Fig. 1. Values of hF ÆZi i � (left) and values of hF Æyi i � (right), of rank i = 2�5, asa fun
tion of bin widths ÆZ and Æy, respe
tively, for 
entral Au+Au 
ollisions, at800 AMeV beam energy.

Fig. 2. Values of hF Æ'i i of rank i = 2�5, as a fun
tion of bin width Æ', for 
entralAu+Au 
ollisions, at 800 AMeV beam energy.
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Fig. 3. Values of the anomalous fra
tal dimension, as a fun
tion of rank i, forAu+Au 
ollisions.The dependen
e of the anomalous fra
tal dimension on the rank i isshown in Fig. 3 for three beam energies: 800 AMeV (squares, this analysis),150 AMeV (triangles [6℄) and 400 AMeV (
ir
les [6℄). Dashed lines representlinear �ts. The linear dependen
e of the fra
tal dimension on rank i maysuggest the sequential me
hanism of fragment produ
tion. It is interest-ing to note that with in
reasing bombarding energy the absolute values ofthe anomalous fra
tal dimension de
rease, while the slope seems to remain
onstant. The de
rease of the fra
tal dimension values with in
reasing en-ergy has also been observed at ultra relativisti
 energies for light asymetri
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