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* RHIC Run 2022 pp 508 GeV

[ oassaey 2 =o% * During STAR Run 2022, proton beams were collided at a
o ,, center-of-mass energy, /s = 508 GeV.

Barrel Electromagnetic Calorimeter (BEMC)

=« The BEMC comprises 4800 towers, each
approximately covering ann X ¢ region
of 0.05 x 0.05.
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{Lpeak limited
by STAR)

2013 P=53%
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* The size of p'p data sample collected during this period is
larger than Run 2017 (~400pb~1), which will greatly

waresn S Improve the statistics of precision measurements at STAR
By e such as W /Z cross section and IFF analyses.
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The BEMC Is used for measurements of
electrons and photons and to trigger on
high p processes such as jet/di-jets and
W /Z events.
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Time Projection Chamber (TPC)

* The Time Projection Chamber (TPC) records
event tracks, particle momenta, and provides 2 Smmort Tuse:
particle identification (PID) for charged
particles via measurement of ionization
energy loss dE/dx.

 The TPC covers £1 units of pseduorapidity
and the full azimuthal range.

Precise understanding of the performance
of BEMC is critical to reduce systematic
uncertainties in the analyses.

BEMC Calibration Method

* Particles collide very close to the TPC » In this calibration, we compare the measured Example of good (left) and bad
center. Paths of primary ionizing particles signal in the calorimeter by e* tracks that are (right) towers during MIP analysis
are reconstructed by the read out of Sector measured in the TPC.
secondary electrons released by ionization of » Because there are not enough e tracks to i
the surrounding gas. cover all towers in the BEMC, minimum- ol

 Electrons drift to the readout caps at either Time Projection Chamber Diagram lonizing particles (MIPs) are used to find the 0 R ERRRE
end of the chamber driven by a uniform tower-by-tower relative gain. The MIP I NRT.
electric field of ~135V/cm generated by a spectra is analyzed by plotting the analog-to- ~ =H %™ R it
thin conductive central membrane. digital converter (ADC) signal for each M{;r sl o Lol R ey

 Precise calibration of the TPC Is necessary tower. The mean ADC is extracted fromthe . The MIP an alysis probes the variation in the
to ensure accurate data and analysis. Gaussian ® Landau fit.

gain among individual towers.
« All towers are grouped into 40 n- rings (120

. . . 0.264(1 + 0.05612) - 005
TPC Space Charge and Grid Leak Calibration Cret =~ 45 6 ——sin(d) ovets per ring) each covering 0.05 inn for
MIP

the electron analysis.
- - - - « The averaged energy deposited into all
Distortions to TPC Hit Points
» Gas ions in the chamber create a positive

towers In one ring Is compared with the
. momentum measurement from the TPC iIn

charge density called the Space Charge (SC).
* |ons from around the anode wires leak

order to determine the absolute scale of the

Distortion [arb. units]

. . . Example of < E/p >,; calibration.
through gaps in the gated grid. This leakage _ rmng :
i cal?edngid | eak ?GL) : ) measurement during Electron *  The (E/p)ying value is measured from the
. Distortions of tracking from SC and GL are analysis mean value of the fitted Gaussian +
: E/pvs p__ in Ring 35 (BHT3) Exponential distribution and is used to
reduced by subtracting calculated charge , i 2 .
_— & F T ] <Elp>. 0.9352 + 0.004405 calculate the absolute gain.
contributions from measured electron 3 Casp o iTe S Ie ' :  The systematic uncertainties for various
positions to estimate the undistorted track. 5 = B - Y .
» The figures on the right show the simulation : £ T —w»  parameter dependences are analyzed during
of azimuthal distortions of the position of HeE T the electron analy3|sé
electron clusters as well as track residuals s Ji?‘_’l-e 1 Caps = (E/ T; l_
over R and Z for high luminosity events 05 P Ea Piring
before correcting for SC and GL distortions. Nucl.Instrum.Meth. AS66 (2006) 22-25 o SRR S
P,, (GeV)
Calibration Methodology oo : :
 Calibration for Run 22 will be done ’ ‘”é_ Z/ndf  0.0001652/ 29 BEMC Cal | bratIOn Status and BeyOﬂd
fO”OV\c/Img well established calibration zz:_ o otreeon 1o . » The procedure for Run 2022 calibration will include Example of Tower and Jet
procedures. 08 i :
+ Corrections are linearly proportional to SC o L Simitar selection eriteia for MIPs (e, vertex | Patch Veto Scheme from Run
and GL. Scaler coefficients and offsets will ~ oosf- based, tracking based, and pedestal) an’d for 2017
be found according to the equation below. — °%sE Electron tracks (i.e., vertex based, tracking based,
SC = SC,,..* (scaler + SC,..,) zz:_ pedestal, trigger based, electron PID, and tower .
o _ _ s clustering).
* I1SCyis directly linearly proportional to SC, —eecf2 ~= ] » \etoing both towers and jet patches that fired the
“_et” t?_at sc?Ier C&” 29 uls<ed Ito tshubtracthout 200400600 8OO 1000 1200 1400 corresponding trigger, to remove trigger threshold
aistortuons from tne tracks. In the grap on Run 17 Official TPC Calibration effects.
the right from the Run 17 TPC Calibration, If the best fitting scaler does not produce a * InRun 2017, a fill-dependent space charge |
SClls s‘ezn to tl)<e linearly f‘:qportlonfatlhto the fit with a low 72, the calibration will be anomaly vyas_obs_erved, resfulting In an asymmetrlc_:
ZC? el; £0CWRK, an event tigger ol the iterated treating the first SC as an SC,,,.. Ncnharge distribution and high charge dependence in
. Ae f(_etc o_rl.l b duced f h scal * This iteration processes can be repeated until BEMC calibration. In order to investigate this
N et the fit shows a direct linear relationship with behavior for Run 2022, the TPC and BEMC
avallable, the Tt with the smatlest ™ w1 a low > value. calibration will be done simultaneously.

then be used. » This calibration will work into the thesis topic:

Measurement of W /W~ Cross-Section Ratios in pp

Seed Data and Status for Calibration Collisions at 508 GeV at RHIC.

 Atotal of 69 runs across 5 fills will be used as « All framework for the calibration is ready;,

the initial seed for TPC calibration. and calibration efforts are moving forward. .'2 : Dample ofe oo AT 17)_ > Bxample ofs Ra AN 17’: -
 Fills: 33049, 33052, 33054, 33055, 33056 « After the initial seed is finished calibration e ; — g =~ =
* Run Range: [23034051 - 23037015] efforts will be expanded across the whole of = o =< —
» Runs with around 1000 events and no reported  Run 22. | C e =

0.8 0.8

Issues In the Shift Log were picked at random
from this range.

0.2 0.2

 Calibration has begun.
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