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Abstract:

Description of heavy-ion collisions, where modifications of the fragmentation functions due to interaction of partons with the hot and dense medium are expected, is a challenging task and requires a detailed understanding of

small collision systems such as p+p and d+Au. Comparison of measurements in p+p and d+Au collisions can be further used to disentangle initial state effects from cold nuclear matter effects.

Particles produced in p+p and d+Au collisions originate not only from hard scatterings, but soft and semi-hard multiple parton interactions and initial- and final-state radiation combine to produce particles at mid-rapidity which
constitute the so called underlying event. The STAR collaboration at RHIC recently presented first results on underlying event properties in p+p collisions at sy, =200 GeV. We extend these studies and investigate in detail
properties of underlying event in d+Au collisions at sy, =200 GeV. The analysis is based on the large d+Au data sample collected by the STAR experiment in year 2008. The extracted underlying event properties are compared
to those from p+p collisions. The obtained results will serve as input to Monte Carlo models.

What is an Underlying Event (UE) ? Charged particle density and average transverse momentum in UE and jets
p+p events are more than just hard scattering. They contain: WEARE Basiap Data at detector level, leading jet analysis
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This is a measurable effect both at RHIC and LHC energies.
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Characterization of the UE properties: leading jet particle density measured in leading jet
In a given event a leading jet (di-jet) is found and underlying : : : -~ _ sample is by ~50% larger than in di-jet
event properties are studied in transverse region relative to jet (di-jet) axis. Comparison of dN,/dnd¢ in leading and di-jet samples in p+p and sample > significant ISR/FSR at large
The transverse region is split to two parts d+Au _coII|S|ons at RHIC shows a small size of initial and flna_tl state angles.
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Data analysis: charged particle p_(GeVic) charged particle p_(GeVic)
Data sample: BEMC threshold Number of events In d+Au collisions, the p; spectra of particles in TransMax and TransMin regions are very close to each other
« d+Au collisions at Vsy, =200 GeV measured in Run8 E;>2.64 GeV 4.6 M and approach the inclusive spectrum. In p+p collisions, the p; spectrum of particles in TransMax region is harder
» 20% highest multiplicity events of minimum biased and E;>3.6 GeV 4.5 M than in TransMin region and both are harder than in minimum bias collisions. This difference is probably due to
BEMC triggered collisions analyzed E >3 GeV 6 M Increased multiplicity in the UE in d+Au collisions relative to p+p collisions.
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Jet reconstruction: . . . — . Conclusions:
« infrared safe SISCone algorithm and sequential recombination algorithms k, and anti-k;
Implemented in the Fastjet package used [1-2] . The properties of underlying event in d+Au collisions at Vs, = 200 GeV were studied for the first time at RHIC. The
« resolution parameter R=0.4 and R=0.7 = fiducial jet acceptance in pseudorapidity: [n| < 1-R comparison with p+p data shows that the UE in d+Au collisions has by a factor five larger charged particle density which
 neutral energy fraction in jets: NEF= 0.1-0.9. scales approximately with number of participants. The <p;:> in d+Au underlying event is only slightly higher than in p+p
» reconstructed jet p; is corrected for underlying event background [3]: collisions. p; distributions of particles in TransMax and TransMin UE regions are similar to inclusive particle distribution
In minimum bias events in d+Au collisions while they are harder in p+p collisions. No significant ISR/FSR effects at large
p-(jet) = pr(raw) - p X A = VA angles are observed in p+p and d+Au collisions at RHIC in contrast to studies in p+p collisions at Tevatron ( Vs=1.96 TeV).
A = active jet area, p = background density calculated per event using k; algorithm, o = background fluctuations References:
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Further jet analysis details and jet related results in d+Au collisions can be found in [4]. 2. G.P.Salam, G. Soyez, JHEP 0804 (2008) 063; M. Cacciari, G. P. Salam, Phys. Lett. B641 (2006) 57.
The UE properties are within errors consistent for all jet finders used. The results shown are for the anti-k, algorithm. 3. M. Cacciari, G. P. Salam, G. Soyez, JHEP 0804 (2008) 005.
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