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STAR upgrades for BHS

ZSTAR upgrades:

Z Fixed target program:
down to./I oGeV, up td X Tt MeV

Z innerTPC betterdE/dx (PID) and
momentum resolution

Z Endcap TOF: extended forward PID

Endcap TOF

Event Plane Detector

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

Z LEReCelectron cooling for low energy RHIC running

Z EPD motivations:
Z Independent centrality determination for fluctuation measurements

Z Improved Event Plane resolution for flow measurements
Z Trigger in high luminosity environment (BHS
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The STAR Event Plane Detector

Z Muchfiner granularity compared to BBC
Z BBC: 36 tiles (only 18 inn@nesused) EPD: 372 tile

Z Also larger acceptance: [3.3,510][2.1,5.1]
Z 16 radial segmentgiqgs)
Z 24 azimuthal segmentsséctorg

Z Radial segmentatiomeeddriven by flow, vertex, trigger

~STAR Au+Au 19.6 GeV, 0-5%!| 42/ ndi 267.8/66

5 Vz: [-45,-35] cm 1 MIP weight 9.129 + 0.050
EPD Eastring 16 |, o yeight 4.253 + 0.053

-2.20<n<-2.14 3 MIP weight 0.046 + 0.054
4 MIP weight 0.206 + 0.036
5 MIP weight 0.000 + 0.001
MPV 0.992 + 0.002

Z Azimuthal segmentation driven
by higherorderflow harmonics
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Z Each tile registering hits,
mostly MIPs
Z Landau distribution
of a single hit
Z Convolution for multiple hits

Z Poisson distribution
of MIP weights
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How (not) to measur&d TQ -with the EPD

Z This does not take into account scattering and decays

18/7/2022

Z Charged particles scatter in detector material, creating secondarb‘
# Secondaries have large contributionf@® 7Q —

# Neutral particles contribute through decays (e.9.©  “) and secondaries
Z Neutral particles also have a large contribution!

HIJING+GEANT SIMULATION ‘

HIJING+GEANT SIMULATION

m charged hadron
m neutral hadron
m charged lepton
m photon
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MeasuringQ ufQ- with the EPD

Z EPD measures signal (ADZ)Convolution of several Landau distributions |
g7EOE o1 Ol OEPI A |, AT Al dhitsfoeeath@ing | T A D A
# Number of hits in a given ring: "Q
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-2.20<n<-2.14

counts [arb. URE]

Z Given the underlyin@@ Q-0 "Q  can be calculated as
. ol wom 20,
0 Q Y(-hQ )H Q-

—

(; 1 2 3 4 5 6 7
- . L . . o . . . calibrated ADC [nMIP]
Z Here'Yis theresponse matrixno. of hits in given ring originating from primary particle-at

g CalculateYvia simulations, then determin® WrQ ~viaunfolding (like source imaging in femtoscopy)
Z Bayesian iterative unfoldlng &. 6! CI,Kuc.EnstiEMeth. A362 (1995) 487

2 Three methods for extracting) TQ —
1.  Correcting the unfolded OFQ -using the charged particle fractiom — 70 - from HIJING
2.  Correctingraw EPDdatdatd Q@ 70 Q N O1 Al 1 AETERPDds#Hdutdod AAOA A6
3. Utilizing2 1 T 51 Ahkés@ dedhod | 1 AOOBMBE A EEOOQ
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The EPD response matrix

¢ Use iterative unfolding, based on .6 ! C I, €. EnstEMeth. A362 (1995) 487
response matrix

Z Implemented inRooUnfold response matrix to be calculated as:,
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West EPD

Z No (light) ion fragments in HIJING; note PHOBOS pdfigys.Rev.(®4 (2016) 024903

Z Note 2: many primaries create hit in the opposite side EPD via secondaties!
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Does the unfolding work?

: . _ 0 — with counting a primary
£ If unfolding on training sample: once for every hit it creates

returns input perfectly

Input

Reco (+ 1% noise)

Reco (+ 10% noise)

Z Adding some noise: Reco (+ 100% noise)
imperfect but still good | |

ZWhy the peaks near ¢ andu?

Z One unfolded track for
each individual EPD hit

Z One track can cause multiple hits
Z Need to correct for this
Z Correction calculated via simulatio :

(-) in arbitryary units

U

ZHow can it work near T1?
E It reconstructsQ WrQ -of input!
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Dependence on input distribution

5 10 RTINS a=10000,70=0

¢ Distort simulated sample with suppression facter—: ,,; VAN g

----- 0=3, n0=0

s / NN e g=2, n0=0
for{primary MC tracks with nonzero EFD hits) 0 r S AR
I 06 S0 YV -\ — — 0=1,n0=0
L R R \‘,_ Lo \‘ ’
if{random selection_based on Gaussian distortion) continue; r y R ! ! ‘\'. " K SN g=3, ,70:—3
float eta = mctrack-»Etal):; 0.4L S PR N U 0=3, 0=-2
MCtruth->Fill {eta) ; RIS PRI ’
if{no_EPD hits_for_this_primary) response->Miss{etal: [ / R 'a.f‘ DA O SN e a=3, n0=-1
- —_ - -_ RN B A, PIEEN
for{EPD hits of this primary track) 0.2 ARG M TNNS o=3. no=1
! =3, 0=

* . -~ P . ~
int ring bin = number between 0...31 {l5&1¢ are the ocutermost rings of the two sides) ';.—",-"' . ‘ ‘ ’v.,,“:'..';_-‘.r.'i.':z """ =3, no=2
| response-»Fill {ring_bin,eta) ; =3, n0=3
}
}

Distorted MC input sample

Z Measure response with distorted sample\

Z Analyzed all combinations:
Z Unfold ‘@h sampleviaresponserom "&h sample

ZI1f'Q "Qperfect unfolding
gIf, porsmaller: bad unfolding
Z Otherwise:lessthan few %variationin the EPD-region
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