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(" Abstract
In 2018, STAR installed the Event Plane Detector (EPD) with a pseudorapidity coverage of 2.14<|n|<5.09. The EPD has enhanced STAR's capabilities in triggering, centrality measurement and event plane determination. Due to its fine
radial granularity, it can also be utilized to measure pseudorapidity distributions of charged particles. In order to make such a measurement, the response of the detector material to the produced primary particles has to be understood.
Monte Carlo simulations are used to extract the detector response matrix which is then used in an iterative unfolding procedure to obtain the corrected pseudorapidity distributions. As a first step towards such measurements at low
\energies, we present the results on charged particle pseudorapidity distributions measured with the EPD in 19.6 and 27 GeV Au+Au collisions. )
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5 STAR upgrades:

* Fixed target program:
down to/syy = 3 GeV, uptoug = 700 MeV

* innerTPC: better dE/dx (PID) and mom. resolution
* Endcap TOF: extended forward PID

* Event Plane Detector: better triggering,
event plane, and centrality
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* LEReC: electron cooling for low energy RHIC running

* EPD motivations:
* Independent centrality for fluctuation measurements
* Event plane reconstruction with a large rapidity gap
* EP measurement also important for isobaric and BES-II data

I » Triggering for BES-II = !
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Much higher granularity compared to BBC
* BBC: 36 tiles (only 218 inner used) = EPD: 372 tiles
* Also larger acceptance: [3.3,5.0] = [2.1,5.1]

* 16 radial segments (rings LG
* 24 azimuthal segments (sectors)/_\A LT
* Radial segmentation driven by flow, vertex, trigger
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(. Use iterative unfolding, based on G. D’Agostini, Nucl. Instr. Meth. A362 (1995) 487

* Implemented in RooUnfold, response matrix to be calculated as:
0 response matrix
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* In the simulation, we need: i 10
* list of . | \
* list of EPD hits, associated to the primary track N . A < y,

East EPD West EPD

* The above is possible in HJING+GEANT simulation
* Note: no (light) ion fragments in HIJING; note PHOBOS paper Phys.Rev.C 94 (2016) 024903
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Systematic checks in the unfolding
* Determination of the longitudinal vertex position (x5 cm shift) & centrality (5% change)
» Comparison of several vertex intervals (+40 cm and -40 cm from geometric center)
* Unfolding method:
1. Unfolding dN /dn; correcting via N, (1) /Nior (1) from HIUJING
2. Correcting via Nch(in-ng)/Ntot(irmg); unfolding “corrected” EPD distribution

3. Use RooUnfold’s “Fakes” (where neutrals & “fake” hits) ( Systematics summary 3
 Change in charged/neutral ratio in the training sample (£15%) | . {5 e .
 Change in transverse momentum slope in the training sample | ;"7 istensa snified 68 52
* Change in dN/dn of training sample | nfoldngmethodchoice 1% e

* Broadening to An = 10, tightening to An = 2 [ ovenexchoce e .

* Shifting by +3 units of rapidity s )

EPD: number of MIPs < 5, more systematic checks to be done

Discrepancy with PHOBOS: several differences, multiple reasons possible
* Unfolding vs correction, segmentation, simulation imperfection, neglections in raw signal




