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Ab stract 

An excess of events in the four-jet topology has been observed in the ALEPH 
data collected at 130 - 136 GeV d u ring the au tumn of 1995. The properties of these 
events are reported. 
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In the data sample of 5 .7  pb- 1 collected by J\ LEP!l at LEP at cent re-of-mass energies 
of 1 30 and 136 GeV, less than three events f'rom the reaction e+e- -+ hA were expected 
to be produced for large ta.n /3 and Higgs masses of 53 GeV/c2. The motivation of a 
search for four-jet final states was therefore 111ore to assess the virtues of the algorithms for 
background rejection than to hope for a discovery. The hA -+ bbbb signal is characterized 
by i ts four-jet topology, by an accumulation in the di-jet mass spectrum at the common h 
and A mass, and possibly by the jet Aa.vour content and by angular distributions reflecting 
the scalar natme of the Higgs bosons .  A t  136 GeV, the main background i s  by far from 
e+e- -+ qqgg. The fol lowing is a brid summary of the analysis which is described i n  
detail i n  Ref. [ l ] .  

A simple four-jet selection ba.�ed o n  the Durham clustering algorithm leads to a sample 
of 35 events whi le 30 <U'C' cx p<'ctcd fro1 1 1  sl.a11dard prnccsses. J\ rescal ing p rocedure is 
applied to improve the resolution on the jet energies. Requiring large di-jet masses, large 
individual jet masses and large jet mult. ipl ici ties leaves 16 events for 8 . 6  expected. Even 
if the two Higgs masses are not equal , a pca.k in t.he sum of di-jet masses is expected 
when the jet pairing giving the smallest. di-jet m aBs difference is chosen . The distribution 
of the di-jet mass sum for the 1 6  events selected is shown in Fig. 1, where a. binning of 
3 . 1 5  GeV /c2 corresponding to twin· the resolution is used. Nine events cluster within two 
consecutive bins a.round 1 05 C:eV /c2, a.n occurrenc<' with a probabi l ity of 0 . 0 1  % .  given 
the expected background shape. 

\Nhether this accumulation of n i 1w Pvf'nt.s i s only due to a. statisti cal Auctua.tion can 
be answered if these events show other properties radically different from those of the 
standard background. To investig;i.te this,  the pa.rton dynamics and the i ndivi dual jet 
charges a.re studied in the ful l  four-jd <'Vent sample contai ning 35 events. The QCD 
matrix element i s  constructed for ea.ch event from the jet directions. Com p a.red to the 
distribution expected from standard procrnses, an accumulation at. low values is  observed, 
a.5 can be seen in Fig. 2, with a. probabi l i ty of I %. This is a. genera.I feat.ure for exotic 
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Figure l :  Di-jet mass sum 
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Figure 2: QCD matrix element squared 
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Figure :3: :Ylinimum jet charge 
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Figure 4: Di-jet charge separation 
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