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STAR upgrades for BES-II

ɆSTAR upgrades:
ɆFixed target program:

down to ί σGeV, up to ‘ χππMeV

ɆinnerTPC: better dE/dx (PID) and 
momentum resolution

ɆEndcap TOF: extended forward PID

ɆEvent Plane Detector: better triggering,
Event Plane resolution and centrality

ɆLEReC: electron cooling for low energy RHIC running

ɆEPD motivations:
ɆIndependent centrality determination for fluctuation measurements

ɆImproved Event Plane resolution for flow measurements

ɆTrigger in high luminosity environment (BES-II)
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The STAR Event Plane Detector

ɆMuch finer granularity compared to BBC
ɆBBC: 36 tiles (only 18 inneronesused) ᵼEPD: 372 tiles

ɆAlso larger acceptance: [3.3,5.0] ᵼ[2.1,5.1]

Ɇ16 radial segments (rings)

Ɇ24 azimuthal segments (sectors)

ɆRadial segmentation needdriven by flow, vertex, trigger

ɆAzimuthal segmentation driven
by higher-orderflow harmonics

ɆEach tile registering hits,
mostly MIPs
ɆLandau distribution 

of a single hit

ɆConvolution for multiple hits

ɆPoisson distribution 
of MIP weights
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How (not) to measure Ὠὔ ȾὨ–with the EPD

ɆWe can calculate Ὠὔ ȾὨ–with raw EPD hit numbers, based on –corresponding to a ring

ɆThis does not take into account scattering and decays
ɆCharged particles scatter in detector material, creating secondaries

ɆSecondaries have large contribution to Ὠὔ ȾὨ–

ɆNeutral particles contribute through decays (e.g., ɤᴼὴ “) and secondaries

ɆNeutral particles also have a large contribution!
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Measuring ὨὔȾὨ–with the EPD
ɆEPD measures signal (ADC) ᴼConvolution of several Landau distributions

Ɇ7ÉÔÈ ȱÍÕÌÔÉÐÌÅ ,ÁÎÄÁÕȱ ÆÉÔÓȟ ÏÎÅ ÃÁÎ ÅØÔÒÁÃÔno. of hits for each ring

ɆNumber of hits in a given ring: ὔὭ

ɆGiven the underlying ὨὔȾὨ–, ὔὭ can be calculated as

ὔὭ Ὑ–ȟὭ
Ὠὔ

Ὠ–
Ὠ–

ɆHere Ὑis the response matrix: no. of hits in given ring originating from primary particle at –

ɆCalculateὙvia simulations, then determineὨὔȾὨ–via unfolding (like source imaging in femtoscopy)
ɆBayesian iterative unfolding, G. $ȭ!ÇÏÓÔÉÎÉ, Nucl. Instr. Meth. A362 (1995) 487

ɆThree methods for extracting Ὠὔ ȾὨ–

1. Correcting the unfolded ὨὔȾὨ–using the charged particle fraction ὔ –Ⱦὔ – from HIJING

2. Correcting raw EPD datavia ὔ Ὥ Ⱦὔ Ὥ Ƞ ÕÎÆÏÌÄÉÎÇ ȱÃÏÒÒÅÃÔÅÄȱEPDdistribution 

3. Utilizing 2ÏÏ5ÎÆÏÌÄȭÓFakes() method ȱ ɉÎÅÕÔÒÁÌÓ ᵾȱÆÁËÅȱ ÈÉÔÓɊ
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The EPD response matrix
ɆUse iterative unfolding, based on G. $ȭ!ÇÏÓÔÉÎÉ, Nucl. Instr. Meth. A362 (1995) 487

ɆImplemented in RooUnfold, response matrix to be calculated as:

ɆIn the simulation, we need:
Ɇlist of primary tracks
Ɇlist of EPD hits, linked to the primary track causing them

ɆAll possible in HIJING+GEANT simulation (used as ȱÐÁÒÔÉÃÌÅ ÇÕÎȱɊ

ɆNo (light) ion fragments in HIJING; note PHOBOS paper Phys.Rev.C94 (2016) 024903

ɆNote 2: many primaries create hit in the opposite side EPD via secondaries!
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Does the unfolding work?

ɆIf unfolding on training sample: 
returns input perfectly

ɆAdding some noise:
imperfect but still good

ɆWhy the peaks near – ςand υ?
ɆOne unfolded track for 

each individual EPD hit

ɆOne track can cause multiple hits

ɆNeed to correct for this

ɆCorrection calculated via simulation

ɆHow can it work near – π?
ɆIt reconstructs ὨὔȾὨ–of input!

–
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Dependence on input distribution

ɆDistort simulated sample with suppression factor:

ɆMeasure response with distorted sample

ɆAnalyzed all combinations:
ɆUnfold Ὥ-th sample viaresponsefromὮ-th sample

ɆIf Ὥ Ὦ: perfect unfolding

ɆIf „ ρor smaller: bad unfolding

ɆOtherwise:less than few %variationin the EPD –region
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