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 Agreement with
NLOpQCD
@ pr= 12 GeV/c
* Consistent with
prior results
(PRD 86, 072008: Fig
10)
* Underestimates
@ pr < 12 GeV/c
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Phys. Rev. Lett. 130, 251901 (2023)

https://arxiv.org/abs/2202.08158 - p+p — v+ X, Vs =510 GeV, Inl <0.25
https://www.bnl.gov/newsroom/news.php?a=121250 0-04__ """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
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http://arxiv.org/abs/2303.12899
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http://arxiv.org/abs/2303.12899

pintegrated R ,, vs N_ X"
, tr
* Scale uncertainty common ~

to all points
= 20% suppression for
most central events

* Overall: Using direct-photons to calculate
IS consistent with past measurement

Ncoll
(PRC 105, 064902, Fig. 9)
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Hadron fractional momentum loss (“Left-shift” as opposed to “down-shift”)
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rt? fractional momentum loss vs py

(integrated over all ¢) 0.25
7 — 0
3 m n°(Cu+Au |'s,,=200GeV)
D 0.2 Cu + ALI A 0-20%?N
pp+p _ pCu+Au - ¥ 20-40%
Sloss = — o 0.15/— % 40-60%
p+p
Pr _‘AAAAAAAA‘A; A ; _
0.1—
3vvvvaVv!vY v ? % ) §
0.05— | 1
3xxxxsx::$8$ % * Y Y
OF % - -
S T
-0.05-- PH-“ENIX
_01: |p1rellllrr]1lr1]alr¥ 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1
4 6 8 10 12 14 16 18

1410 EDT, Wednesday, August 2,2023 2023 RHIC/AGS Users — Richford — PHENIX High-pT/Jets/HF 12



N
PH ENIX

(4
N
&°
\)\,
————— S - ==~
e - Y : o~ N
’ ’ N
/ ,/ \ 5
V4
/ / \\ . Q\a(\ \\
] ! \ E‘\(\ \
l’ L 1 510" 1 Reaction
1 1 f 1 Plane
\ \ ] 1
\ \ / 1
\ \ / /
\ \ / /
AN

___________

Sipss VS. path-length

Can see two clear trends for in- and
out-of-plane §,,..

Ioss,og
N
C

loss’ %oss,in S
— o
o1 [\

S
o

0.05

200GeV Au+Au pi0

centrality 0-50% ® %

@ in-plane 7.24GeV/c stat.err.
# out-of-plane 7.24GeV/c stat.efr. syst.err.

S,...(PRCI93 024911 7.15GeV/c,stat.err.)syst.err.
L B b i LB 11 IlllIIllllIllIIIllllllllllllllllllllllll

syst.err.

—0.05;

1 2 3 4 5 6

4 < p;<10 GeV/c

7

8

9
L ,L



Jets

1410 EDT, Wednesday, August 2,2023 2023 RHIC/AGS Users — Richford — PHENIX High-pT/Jets/HF 14



N
PH ENIX

o 10e
E& d+Au s, = 200 GeV
'gl_ 1? o anti-k; R=0.3 jet, n[<0.15
. . O 10" s = (0-20%) x10°
Jet Yield vs Centrality 2 3 - (20-40%) X102
Z‘% . - - (40-60%) x10"
. . —3 m
very consistent across centrality classes ="F = = v (60-88%)
- ]
'GC—>‘104§E EEIEI =] [*]
also consistent with recent p + Au Sk =
= (=]
results 2 10k S
S ] [E]
10‘725— E
10—8; Y m
= PHENIX :
10—9‘E preliminary
| | | | | | | | | | | | | | I | | | | | | | | | I
0 10 20 30 40 50

Jet P, (GeV/c)



N
PH ENIX
Purpose: p + p baseline
Additional: modify simulation to better follow the data _
P+p, (S = 200 GeV

>
* Found that Pythia prefers more charged particles in §1o3 antik R=0.3 jot, p[<0.15
its jets than are present N data S o4 b (10% global systematic not included)

m
P'Ji
Ein

) " = PHENIX Run-8 (re-analysis)
* Can affect unfolding for structure quantities & vy s PHENIX Run-12
=107 = 2 . Pythia 6.2 (modified)

uncertainty
* Method:
1. Find ratio of data/unmodified-Pythia for the
distribution of charged particles w.r.t. the jet axis
2. Randomly remove constituent particles from the
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3. Re-scale for the lost momentum i BJD[ : D d ‘H | |

* Plot: cross-section unfolding with corrected/tuned ’ ° 20 * Jetp, (Gev)

simulation
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Distribution of
particles w.r.t. the
jet axis:

AR = \/A@? + An?

This is the variable
used to modify the
Pythia-generated
prior.
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Distribution of charged
particle transverse
momentum w.r.t. the jet
axis (transverse
fragmentation)
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Momentum sharing fraction:
direct probe of QCD splitting

functions

min(pr,, pr,)

(Calculated for all
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Fraction of jet

momentum carried by up 2.5 us
charged particle 2 [ puENx PP Vsw=200GeV >
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arxiv:2203.17058 X,
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Rauau (printegrated)
VS Npart

* Charm p;dependence
 pr<1.4GeV/c:
RAuAu =1
¢ 2.6<p;<3GeV/c:
charm suppressed
 p;>5GeV/c:
both suppressed
 Mass-ordering
 charm loses more
energy in the QGP
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PHENIX Jet/HF/high-pT physics remain a vibrant area of data analysis!
High-pT
p+p @ 510 GeV cross-section and p; < 12 GeV/c underestimation by theory
p+p A,, consistent with positive spin-contribution from gluons
New way to measure N_,, with midrapidity direct photons
Decay-product species’ azimuth-integrated S, ., consistent in Au + Au
Cu + Au azimuth-integrated S, .. vs pr behaves like Au + Au
In-plane/Out-of-plane S,,.. shows clear difference w.r.t. path length
Jets
Tuning Pythia to fit data using that program’s excess of charged particles in jets
p + p baseline for jet structure quantities
Heavy Flavor

Au + Au charm- and beauty-derived R,

) . . ] Dan Richford
Rauau VS Npore Shows mass-ordering in QGP interactions

drichford@gradcenter.cuny.edu
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Title Jet Yield vs. Centrality (dAu)
2 Detector Schematic Picture 16 Jet cross sect., structure (1/5): cross section
3 Sub-Title: High pT 17 Jet cross sect., structure (2/5): Delta-R
4 Direct photon cross section (pp) 18 Jet cross sect., structure (3/5): jT
5 Direct photon helicity (pp) 19 Jet cross sect., structure (4/5): zg
6 Ncoll from direct photons (1/4): yield 20 Jet cross sect., structure (5/5): xi
7 Ncoll from direct photons (2/4): Ncoll vs pT 21 Sub-Title: Heavy Flavor
8 Ncoll from direct photons (3/4): RdA vs pT 22 HF RAuAu (1/2) (vs pT)
9 Ncoll from direct photons (4/4): RdA vs Ncoll 23 HF RAuAu (2/2) (vs Npart)
10 v2 (CuAu) 24 Summary
11 Sloss (1/3): species dependence in AuAu 25 ~ This Index ~
12 Sloss (2/3): Cu + Au 26 Sub-Title: Backup Slides
13 Sloss (3/3): Azimuthal Sloss vs path length 26 Jet reconstruction overview
14 Sub-Title: Jets
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Jet reconstruction
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* Clusters and tracks are combined “"“V"?‘V' - .
B 1 14
using an anti-ky algorithm g : . i
e GetR=0.3jets ’:r;’:g;; > !" E 10
* Make cuts % Response Matrix: o
* Unfolding to account for detector WIS T 8% @7 Each sub-plot is the jet | '

. g e : . reco _ py_true :
effects (see diagram) ey E Comeation ':

. 1
llIL‘NLAliwAJj‘wllj‘wLJJmlAAmL 1
Truar..p,indeu
Tracks py>500 MeV
EM Clusters E>500 MeV %
1 ' FastJet.
[ ) a“"’:";jt')gg;““’" * For sub-structure, unfolding is done
Parton level Reco jetlevel outs: between jet-pr and a particular sub-
e structure quantity
-.-. * nc>=3 . . eofge
---- 25, 20 CoV e Pythia prior probability used to
_ @ match the mean number of charged
p\ Particle Jet Energy depositions particles in jet vs p
! in calorimeters Bayesian Unfolding: . . T
« Missing energy * Tuned iteratively
Unfold to hadron jet <j : ?:?g'g“e‘?rg;? hg:ysoiuhon)
{Fyfvapron - Fake Subtraction (UE)
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