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Hadron Yield In Small Systems

>Sens1t1ve probe across pr
= High pr : proxy for jets
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> Previous measurements
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Event Activity (EA) In Small Systems

»Concept of centrality 1s not trivial for e ;_ _____________________________ -
small systems o = SR — 0-10%

» Asymmetric small system: correlation ' E — 10-20%
between (No)1) and collision geometry  .[ o
significantly smeared compared to A+A = N 20-100%
collisions 10° - ?

»EA: degree of violence of the collision - pHAU N

=| Glauber MCL!

»EA 1ndicator: experimental observable -

that best correlates with EA 101 Percentage by
~ | 1mpact parameter

»Mid-rapidity multiplicity: auto- S T T e e
correlation for spectrum measurement 0 5 10 15 20 25 A

coll

»Underlying multiplicity UE 1t Code from: C. Loizides, Phys. Rev. C 94 (2016) 024914
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The STAR Detector

»>Time Projection Chamber (TPC)
= Methane-argon gas mixture
= Momentum reconstruction for charged tracks

= |n| < 1, full azimuthal coverage

>Time Of Flight (TOF)
= MRPC technology providing PID info
= TOF-matching used for pileup rejection
= |n| < 1, full azimuthal coverage

»Z.ero Degree Calorimeter (ZDC,
out of view)
= Used for triggering & luminosity monitoring

>Data: 2015 p+Au @ 200 GeV

> Particle selection:
= Charged particles reconstructed by TPC

= TOF-matched to reject pileup
= 0.2 < pr <30GeV/e, |n|<l
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»Divide TPC acceptance into different regions

»Count track multiplicity in regions transverse
to a random tri(%ger angle as EA

indicator:UE it

- NF2nd: # of events in each UEL22d bin

> Tracks 1n trigger & recoil region: dN Ct;;ig /dpr

Random
angleas
trigger

e
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Fit range

p+Au

UE™" fit with Glauber model
mult

—— data

—— Glauber+NBD

Synv= 200 GeV

______#++++w- %

»Divide TPC acceptance into different regions Z10:
>Count track multiplicity in regions transverse £° £
to a random tri(%ger angle as EA vE
indicator: [J ETan 10
indicator:UE ;¢ 3
- NF2nd: # of events in each UEL22d bin 0k
- : - . trig 107 i?
>Tracks in trigger & recoil region: dN_,, ©/dpt _ = |
»Glauber MCl! @ negative binomial c\%:‘z‘:
distribution to fit UEL2%¢ at high end 8
»Divide (fitted curve) into deciles & get (Ncoy1) 82:__
for each UE-20 bin iy
o5

»Low end of multiplicity: mismatch due to event

trigger 1nefficienc
g8 y C. Loizides, Phys. Rev. C 94 (2016) 024914
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»Corrected for detector effects (see
backup)

»High-to-low EA ratio: systematic
uncertainties partially cancel

> 6
=> 2

rand

»Per-event yield for UE 1t
divided by that for UE25¢

mult
»Ratio ~ 1 @ low pr, rise up at
intermediate pt and plateau above 3.5
GeV/c

> Slightly different observable than
previous measurements

»Ideally: ratio to p+p collisions
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High-to-low EA Spectrum Ratio
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Summary

= First inclusive charged hadron EA-dependent ratio measurement for
0.2 < pt < 8 GeV/c charged hadrons in 200 GeV p+Au collisions at STAR

= Yield ratio between high and low-EA events: consistent with unity at low pt
and show hints of enhancement at intermediate & high py

Outlook

= Study different systematic effects and calculate absolute invariant yields

= Compare to STAR p+p yield and calculate Ryy,,

= Extend the measurement to charged & full jets

T hank yau/
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Detector Effect Correction

oF — 0 <UEM™ <1
. . . . - — 2 <UEM™" <3
»Pileup: tracks from different physical collisions  °F o UE
. o Y - : rand —
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Detector Effect Correction
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»Event trigger efficiency: low-EA events might  10°
not be able to fire the trigger 10°
= Reweight events by Glauber-fitting ratio 107
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Detector Effect Correction

vz vs rand mult

T E— __:#:
> § g 29;— “‘*w—"‘“""*”““' ‘‘‘‘‘ e
B 80 L
= f -
" QO 27 - vz_mult_pfx
O ¢t Ny Enties _ 2.4862880+07
S 26~ - Mean 2.243
- . Mean 2.843
> g sk * Std Deyv 15.03
|<r_‘I B Std Dev y 2.239
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» Vertex & luminosity correction: Average F
multiplicity has artificial dependence TE o
© = a5k
= Assign weight factor from polynomial fitting wFE, b
~ b | WM‘“MW\'M
> % 2§_ ZDCx_mult_pix
(-d = Entries 2.485681e+07
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Detector Effect Correction
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»Track momentum resolution & tracking E T oes
efficiency: tracks reconstructed with wrong py or ~ °°-
completely missed T B R I F R R
= Use embedding data to correct for detector effects a O
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Systematic Uncertainties

= Pink band (along the curve): TOF matching uncertainty
= TOF-matching is always required for EA-indicator tracks
= Nominal spectrum uses TOF-matched tracks to get rid of pileup

= Variation 1l: alternative pileup elimination method — low ZDCx events (0-8000 HZ), don’t
require TOF-matching for tracks

= Variation 2: Closest to “Ideal” case: low ZDCx + TOF matching
= Currently quoting the bigger difference to nominal spectrum as uncertainty

= Gray box on the right: Glauber uncertainty
= Nominal: oyn=42 mb, R(Au)=6.38 fm, d=0.535 fm (skin depth), Hard-core collision profile
= Variation 1: R+=2%,d-=10%, or R-= 2%, d+=10%
= Variation 2: oy +/-=1mb

= Uncertainty: for each variation, quote the bigger difference to nominal spectrum; then add in
quadrature

= Assuming uncertainty uncorrelated in different bins (adding in quadrature)
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