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S>mall system jet modification score card

Not modified Modified
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S>mall system jet moditication score card

e [nclusive yields scale with pp collisions

Not modified Modified

Rp+pb inclusive CMS & ATLAS
Ro+pb INClusive

PHENIX Ra:au Inclusive
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Jet inclusive Ry/4+4 binned by EA |
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S>mall system jet modification score card

Not modified Modified

e |[nclusive yields scale with pp collisions

e Determining geometry via EA non-trivialt

e Modification at high, but not low, x,*

CMS Rp+pv inclusive

ALICE
Ro+pb inclusive ATLAS

Ro-+Pb|EA-binned

PHENIX Ry.Aulea-binned

TALICE measured an EA-binned inclusive jet spectra with a modified EA definition which
found jet spectra modification consistent with unity. See ALICE European Physical Journal
C. 76 (2016). Plot in backup.

fThe ATLAS results include a ratio plot of Rcp=(Rp+Po|nigh-ea)/(Rp+pbliow-EA) Which scale nicely
for different EA bins when plotted against x, in place of pr
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Semi-inclusive: jet spectra per trigger ()
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Semi-inclusive: jet spectra per trigger ()

2018: Recoll jet spectra not EA dependent

ALICE p—Pb |5, =5.02T

* Upper limit set on out-of-cone energy
transport (jet quenching), using jets
up to xp,~0.02

<<
S
>
>
=
S
i
o
1D

recoil

/ A

(S102) £T1-S6 €82 g 12T "SAyd ADI'TV

* Not consistent with ATLAS and
PHENIX measurements — applicable
at all x,?

0-20% VOA

recoil

1T{12,50} - TT{6,7}

Anti-k; charged jets, R = 0.4

~-043<y <1.36; —-0.03<y <0.97
1T jet

7T —-Ap<0.6

Syst. uncert.

— 0.4 GeV/c spectrum jet shift

20 25 30 35 40 45
peh (GeV/c)

T,jet

A

mllllllllllllllllllllllI|IIII|IIII|IIII|I
mllllllllllllllllllllllIIIIIIIIIIlIIIIlI

A

David Stewart Hard Probes 2020



S>mall system jet modification score card

Not modified Modified

* [nclusive yields scale with pp collisions

e Determining geometry via EA non-trivialt
e Modification at high, but not low, Xyt

* | OW-Xp Semi-inclusive measurement sets
et energy loss limit which is violated by

high-Xp, measurements
CMS Rp+pv inclusive

Ro+pPb inclusive & ATLAS

Semi-inclusive|ea-binned Rp+Pb|EA-binned

PHENIX Ry.Aulea-binned

TALICE measured an EA-binned inclusive jet spectra with a modified EA definition which
found jet spectra modification consistent with unity. See ALICE European Physical Journal
C. 76 (2016). Plot in backup.

fThe ATLAS results include a ratio plot of Rcp=(Rp+Po|nigh-ea)/(Rp+pbliow-EA) Which scale nicely
for different EA bins when plotted against xp in place of pr
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Semi-inclusive: Acoplanarity & dyet At
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Dijet momentum balance A1, normalized per dijjetfz
2015: EA binned p+Pb dijet kt not moditied
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Inclusive dyjet acoplanarity

2014: p+Pb dijet acoplanarity no moditication —
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Semi-nclusive Acoplanarity

2019: High-EA pp acoplanarity broadening of recoll peak
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S>mall system jet modification score card

Not modified Modified
N

\/K

* [nclusive yields scale with pp collisions

e Determining geometry via EA non-trivialt

/\3 ALICE pp A¢|ea-binned e Modification at high, but not low, xpt
N 5 * | OW-Xp Semi-inclusive measurement sets
: | nerqgy | limit which is viol
ALICE dijet k1|ea-binned CMS p+Pb A¢p Jet SNergy 10ss t ch is violated by
N high-Xp measurements

CMS Rp+pv inclusive

Ro+pb inclusive & ATLAS * krinclusive and EA-binned not modified

Semi-inclusivelea-binnes Rp+PolEa-binned e Low-xpacoplanarity (Ag) shows EA
dependence

PHENIX Ry.Aulea-binned

TALICE measured an EA-binned inclusive jet spectra with a modified EA definition which
found jet spectra modification consistent with unity. See ALICE European Physical Journal
C. 76 (2016). Plot in backup.

fThe ATLAS results include a ratio plot of Rcp=(Rp+Po|nigh-ea)/(Rp+pbliow-EA) Which scale nicely
for different EA bins when plotted against x, in place of pr
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S>mall system jet modification score card

W

Not modified Modified
N

ALICE pp A¢|ea-binned

ALICE dljet leEA-binned CMS p+Pb A¢

CMS Rp+pv inclusive

ATLAS
Ro-+Pb|EA-binned

Rp+pPb inClusive &
Semi-inclusive|ea-binned

STAR acoplanarity
& semi-inclusive

PHENIX Rg.Aulea-binned

David Stewart

* [nclusive yields scale with pp collisions
o Determining geometry via EA non-trivialt
e Modification at high, but not low, xy*

* | OW-Xp Semi-inclusive measurement sets
jet energy loss limit which is violated by
high-Xxp, measurements

e k1 Inclusive and EA-binned not modified

® | ow-xpacoplanarity (Ag) shows EA
dependence

e EA-binned results at high X,
(This talk)

TALICE measured an EA-binned inclusive jet spectra with a modified EA definition which
found jet spectra modification consistent with unity. See ALICE European Physical Journal
C. 76 (2016). Plot in backup.

fThe ATLAS results include a ratio plot of Rcp=(Rp+Po|nigh-ea)/(Rp+pbliow-EA) Which scale nicely
for different EA bins when plotted against x, in place of pr

RHIC energy?
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Jetand EA measurement at STAR

BEMC

T s
. / / V4 /

sy TPC

BBC

Version 4/16/01- 2
Updated 2/25/02

Time Projection Chamber (TPC): charged tracks with n, ¢, & prat |n|<1.0

Barrel Electromagnetic Calorimeter (BEMC): energy deposition, primarily neutral particles at [n|<1.0
Beam Beam Counter (BBC): plastic scintillators in two rings: 2<|n|<3.4 and 3.4<|n|<5.0
BBC, in Au-going direction, corrected for vertex position along the beam direction and luminosity, is EA estimator

David Stewart Hard Probes 2020 3



Au-gomng BBC at STAR works as EA estimator

‘ijlg::;-"f‘/ = * Trigger from BEMC
O .
= 10_75 -{* Charged tracks in the
< - —s— Minimum Bias Events TPC
10 —— Trigger E_>4 GeV
§ ot6E— ———— * More activity at BBC
2.2 014 - . - — more likely to find a
Pl fo12 E- e X W trigger in TPC
Al 01§ : _:__A == * o— Trigger ETE(4,A8) GeV gg
% ey =— Trigger E,€(8,12) GeV * Trend decreases
0.06 =—¢ 2 Trigger ETT> 12 GeV
. B — towards turnover for
2 SE- : narder triggerst
22 E : :
= P o o S * More activity in BBC
—— g s A reliminary R
12 S A p+AU 4 /Sy = 200 GeV — mOr.e charged
13 = _A_—‘—_A_ Efficiency corrected charged tracks tracks in TPC
8 = Mracks] < 1.0 — BBC good
0 20 40 60 80 100 - A-estimator for mid-n

Event Activityssc

tSee CMS corollary result in extra slides
David Stewart Hard Probes 2020 4




Au-gomng BBC at STAR works as EA estimator
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Trend decreases
towards turnover for
narder triggerst
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Event Activityssc
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Charged 'Iracks to Jets

* Jets:
* anti-kr
* R=04
* Ini<

AN 1.8
ol I 0-30% EA 70-90% EA
=°1° STAR Preliminary
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®* Binned in A in 11/8 slices from the trigger

0-30% EA
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E;°>5.4 GeV

anti-k; R=0.4 jets
7| < 0.6

10 < p::;d < 30 [GeV/c]
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70-90% EA
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0.3<UEn<1.0

* Jet spectra (S) presented in this talk are raw uncorrected, detector level
* Tracking efficiency is EA-independent & negligible underlying event

> S0_30%EA / S70—00%EA €XPEcted to be insensitive to corrections

NEW FOR HP’20
Poster Session:
Poster 249

By: Veronica Verkest

e Mean underlying event (EA)
of about 1 particle at about
650 MeV/c per unit ng

e Refer to poster for:

» EA and UE correlations
to mid-n hard scatterings

» High prevents vs. dijet
events
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Suppressed recoll & negligible transverse spectra_
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Y 8 GeV trigger in BEMC
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Full Markers: High EA:

0-30%

At “jet-like” pr (>~8 GeV/c)
transverse A¢ (background)
negligible compared to recoill
spectra

= packground correction negligible
for 39_30%EA & 970-90%EA



Both same-side and recoil spectra suppressed

| 3 15 Detector level uncorrected
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Full Markers: High EA:

0-30%

>
iy PN

Both near and recoll jets suppressead
In high EA relative to low EA

Qualitatively different from
guenching in QGP in A+A collisions

» |In A+A collisions, away-side |ets
are preferentially more quenched
due to trigger surface bias




Acoplanarity mimimally moditied by EA
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#— 53.7 = 0.4%

Q(r = g)
—e— 89.4 + 0.9%

= 89.7 + 0.6%
—— 82.7 + 0.4%

#— 79.5 £ 0.3%

Q(r = %)
—6— 98.5 + 0.3%

#— 08.5 £ 0.2%
—— 96.0 = 0.2%

#9046 = 0.2%



S>mall system jet modification score card

Not modified

Modified

e 200 GeV p+Au collisions at STAR:

VNN » Marked suppression of high-EA recoil
A ALICE et pr spectra relative to low-EA
N\ Acoplanarity in pp
e spectra
&Q) ALICE CMS Rp+Pb INClusive
Rp+pPb inclusive & -
S S ATLAS e Both STAR and ALICE results in
' Semi-inclusive|ea-inned Rp-+Pb|EA-binned L .
gualitative agreement with PY THIA
2 STAR semi-inclusive * Why does PYTHIA (vykich has no jet
© & acoplanaritylea-binnec guenching) agree with the STAR
S results?
‘v
David Stewart Hard Probes 2020 9




Spectra modification not due to dijets hitting BBC

 |n PYTHIA 8 (with 200 GeV pp collisions)

» When an event has the required
trigger particle and an 8 GeV/c jet, the
outer BBC is rarely hit and, within the
porecision of the study, the BBC inner is
never hit

(X outerBBC 1 € (3.4, -2)
InnerBBC 5 € (-5, -3.4)

'lq—s ~  —
—0 10-2
2 [ PYTHIA 8 0
24 F . 1072
® X ‘e
g2F KX o
3 L X 10°°
= 0OF -
—2 v’ -0—7
_4 BRI 1078
; g
6 0
C .0—10

David Stewartleading full jet

* |[n experimental data, sorting EA by outer
vs inner BBC did not change the jet
spectra suppression

e STAR Experiment

ol ® .
o S - = Ratio BBC.
D D B *STAR Preliminary - nnet
% 8 2 |— p+Au, /sy = 200 GeV S Rat!o BBCOUtef
Li E i Anti-kt raw charged jets, |pjet-@rrigger|>(7/8)11 ~*— Ratio BBCfu”
D 7)) — 8 GeV trigger in BEMC
1 5 __ R=0.4, |r]jets|<0.6
' —  non-background subtracted
1 %
C B x4
B / i— $
0.5
O _I l l l I l l l l I l l l l I l l l l I l l l l I l l l l I l l l l I
0 5 10 15 20 25 30 35
ch G
eV/c
'DT,jets-raw ( )
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nBBC

Npart =

Per trigger jet yield suppressed: high-EA vs. low-EA
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PYTHIA 8 pp | e
' Events

10 20 30 40 50 60

L
pT_ (highest p_ jet with I<|>Jet <|>mgger 875)
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PYTHIA 8 strongly
correlates the pr of
the Initial parton
scattering (and
therefore leading et

o)t

TRefer to backup (11) |



Per trigger jet yield suppressed: high-EA vs. low-EA

R PYTHIA 8 pp e Rt T T CEEFFIEERTERRRE e PYTHIA 8 strongly
U = . =vents correlates the pr of
ZE 20— & the initial parton
= scattering (and
= therefore leading jet
- T o)t
SE— = Ratios of events in
# = the high (low) EA bin
JFos - high-EA o eeeeeeee drop (rise)
§[% 06 — —— low-EA JIUBUUURES e ep i dramatically with
%E: 2 0 M#m:::f”### increasing leading
0 10 20 "*'“'*'“"55*' e 50 PTiiet
pT,jet (highest p_ jet with I(pjet-q)triggerl%n)

David Stewart Hard Probes 2020 "Refer to backup (171) 1i



Per trigger jet yield suppressed: high-EA vs. low-EA

;é PYTHIA 8 DO ittt N T Yo VR e PYTHIA 8 strongly
U TE e i o Fents correlates the pr of
& 20— | the initial parton
=] scattering (and
PE therefore leading jet
0= T o)t
5 oo = Ratios of events in
= the high (low) EA bin
08— —= high-EA eeeeeeee drop (rise)
S, 0.6 — —=— low-EA JIUUUTURER S e dramatically with
200w increasing leading

m_m= = — ST T ST BB BRI pT,je’[

|
—i— |
o

7~ SR = Per trigger yield
strongly suppressed
N high-EA relative to

Pl e (highest p_jet with lp._-¢ I%n) low-EA

jet " trigger
David Stewart Hard Probes 2020 TRefer to backup 11
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Less suppressmn mcreased phase space in p+Au

T,jet

Events

/dp
© 00O
N A O

dN

—h

d Nhigh-EA/de,jet d NEventsEEA/de,jet

O
o1

w-EA
high-EA d NlOW-EA/de,jet

o

i

i‘

E_ — =
- high-EA
«— low-EA
E .0 000660000 000000 00000000 00000000000
- :i—#_—amzam:::::—l—H-I——l—l——l—l—l-l—l—l——l—l—l—l—l——l—l——l—l+l-—I—I—I-H—l—l——l——l——l—l-l-—l—l—l-l-
L e £+__¢r '.D'-g——Dr Tl e i e o o me n a Em Ee Em E Em EE EE E B B EE B B B EE B EE EE EE B S B EE B Em Em Em Em Em
=1 = - B e ol
&L O 'D‘-D-'D*D"D‘-D—D'-D-_D__D__D__D__D_ S N P
10 20 30 40 " 50 ]
pT_ (highest p_ jet with Iq)Jet ¢trlggerl>§ﬂz)
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heavy ion model

OYTHIA 8 Angantyr

oredicts a smaller, but

still significant

suppression for p+Au

collisions

results also less
modified in p+AU
N pp collisions

e Are per-jet norma
observables mod

TRefer to backup

Y THIA 8 acoplanarity

than

1zed

ifled?
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Jet mass: Inclusive and EA-binned
HP’'2020: Jet mass distribution not modified

S STAR p+Au I

p+Au, p+p \/ =200 GeV - + STAR Preliminary
anti-k_, R = 04 In I<1 R T

NEW FOR HP'20

3 June, 11:50 CDT

(tomorrow)

Parallel: Jets and High

5 g Momentum Hadrons
30 < p_. < 45 GeV/c ] Given by: Isaac Mooney

- detector uncertamty -
(background uncertainty .

-
N
O1

O
0o
a

20<p_. <30GeV/c
T,jet
% STAR p+p

% 50-100% EA

J/dM [c*/GeV]

©

0.3 E
©0.25 :
Z .
T 02 =
© -
Z—O.15 E
N~ _
0.05F =

= b b b b b e PRtk oo oo boveebevne b b b b 1

O 1 2 3 4 5 6 7 8 92 1 2 3 4 5 6 7 8 9
M [GeV/c?] M [GeV/c?]

*see also ALICE inclusive p+Pb result from 2018; also not moditied
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S>mall system jet modification score card

Not modified

Modified

\/ NN
AN
&Q)

NG

&Q)
Y
lry

ALICE
Acoplanarity in pp

ALICE dijet kt|ea-binned

ALICE
Rp+pPb inClusive &
Semi-inclusive|ea-binned

CMS kr dijet

CMS Rp+pov inclusive

ATLAS
Rp-+Pb|EA-binned

STAR semi-inclusive SalBLelINE

& acoplanarity|ea-binned YT 1200
& Jet Mass|ea-binned

PHENIX Ra:aAulEA-binned

David Stewart

Hard Probes 2020

New STAR data in this presentation:
\/Snn = 200 GeV, p+Au collisions

K correlations at |n|<1 w/
:_51_2:

rack m

—A at

ultiplicity positively correlated

rigger multiplicity positively, but
increasingly weakly, correlated for 4, 8,
and 12 GeV triggers

e Charged jet pr spectra per trigger binned
by high and low EA

» High EA spectra strongly suppressed
relative to low EA spectra

e (Charged jet acoplanarity in high and low
for 4-6 GeV and 8-30 GeV triggers

» Acoplanarity minimally modified

14



S>mall system jet modification score card

Not modified

Modified

\/ NN
AN
&Q)

NG

&Q)
Y
T~

ALICE
Acoplanarity in pp

ALICE dijet kt|ea-binned

ALICE
Rp+Po INClusive &

Semi-inclusive|ea-binned

CMS kr dijet

CMS Rp+pv inclusive

ATLAS
Rp-+Pb|EA-binned

STAR semi-inclusive F
& acoplanarity|ea-binne~
& Jet Mass|ea-binned

PHENIX Ra:aAulEA-binned

David Stewart

Hard Probes 2020

At SNN — 200 Gev

e PYTHIA 8 suggests that phase
space restrictions anti-correlate
mid-n jet pr with high-n EA

e xplains semi-inclusive p+Au
results?

, ® No jet mass modification

e Predict dijet momentum balance
and other |et substructure
observables EA independent

e \ore studies to come

%Z[/ﬂb /

15
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PY'THIA 8 acoplanarity away-side suppression more significant

2
=
)
(D—
R 3
= ™
o | S
212 1
78 o)
K9}
Z
©

107°

AO 30%EA
A7O-90% EA

o000 ———— I

ONRD00_ NI OONON)

David Stewart

=
3 PYTHIA 8 pp RESULT
o
e
=F
: -
—& «— 70-90%EA (low), E_€>8 GeV/c
= . =— 0-80%EA (high), E_€>8 GeV/c
— e— 70-90%EA (low), E_€[4,6] GeV/c
L . - 0-30%EA (high), E_€[4,6] GeV/c
— »* ! e |
E P i . o . .
® s | —— o S = >
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— - >
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!;uv-v-:x: I —| — : A *:n :AA =YYW
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N

IA¢I>§17|:
— J
Q(r = 1 6)

——64.9 + 0.2%
—#— 63.3 + 0.3%
—0— 542 + 0.3%

#— 50.3 £ 0.6%

Q(r = g)
—e—87.6 = 0.1%
~=- 88.2 = 0.3%
——81.7 + 0.2%

= 79.1+ 0.8%

Q(r=7)
—&— 97.8 £ 0.0%
—#-08.3 £ 0.1%
—— 96.4 + 0.1%

- 961 + 0.30/0



PY'T'HIA 8 p+Au acoplanarity away-side suppression similar to data

S = N s o0
E — E Q(r) = M
| @ o IAgl>g
= 3 1 0 Q(r— J'C)
i E . R RO
Z — . o —e— 63.8 + 0.3%
© . | = = 62.8 = 0.4%
S o1 * . e ! )
— 2107 E~ e— 70-90%EA (low), E_E€>8 GeV/c | . , ——52.9  0.4%
- — = 0-30%EA (high), E e>8 GeV/c e ! n‘?"".'.".l.“ = 51.9 = 1.0%
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: —0— o 8
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— o o " ’ - —o— - >| ——80.9 £0.3%
10° =— ¢ | — ! 8 = 80.3 = 0.5%
— e | ® ®
— | o ¢ o ’: ) %‘3 < i—{ 71 Q(r= %)
— - >| ——98.0 £0.1%
— | | | | I | | | | I | | | | I | | | | I | | | | I | | | | I | o
1l & 23 E «~— Ratio: E. >8 GeV/c - 97.8=0.2%
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o - =
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ALICE EA-binned inclusive jet measurement consistent with unity
ALICE p+Pb

o ]
@ 18 - ALICE p-Pb Sy = 5.02 TeV Centrality classes (ZNA) - ;;
[ FastJet anti- ijets In | <0.5 = 20225‘;/ 105
1.6 :— Reference: scaled pp Jets 7 TeV == 40-60% — g
14 —— 60-80% ER=
T —+ 80-100% : -:‘U
12 fn
1<
4
1 :— i —
0.8F 40
B i a]
0.6 F 17
N ]~
0.4 — __ :
N i)
02F | Jo
- Resolution parameter R =0.4 1~
1 | | | | | | | | | | | | | | | | | | | 1~
-ng- B I I I | I I I | I I I | I I I | I I I | i
G 18 3_ ALICE p-Pb \( = 5.02 TeV Centrality classes (ZNA) _
| FastJet anti-k; jets I 1<0.5 = 2022 O/Z/ ]
1.6 _— Reference: scaled pp Jets 7 TeV == 40-60% —
14 C —— 60-80% ]
L —— 80-100% 7
12F -
= 1
0.8F -
0.6 -
0.4F -
0.2F _ 7
- Resolution parameter R =0.2 ]
0 [ ! ! | ! ! ! | ! ! ! | ! ! ! | ! ! ! |7
20 40 60 80 100 120
pT, ch jet (GGV/C)
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ATLAS Pb-going Rep indicate x, scaling physics

" 1.4 | | | | | I | | | | | | | | I

o ATLAS 2013 p+Pb data, 27.8 nb"’
anti-k,, R=0.4, \[s = 5.02 TeV

_._.._‘&‘%:-1 0% / 60-90% -
A +3.6<y*<+4.4 Ii‘%
Y +2.8<y*<+3.6

¥ +2.1 <y* < +2.8

} +1.2<y*<+2.1 + -i

b H08 <y <2

40 100 1000
p_ X cosh(<y*>) [GeV]

0.4

III|III|III|III|_II|III
IIEI
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CMS lead prjer correlation to high backward-7 EA

e CMS measured energy =15 CMS 6.6 <n<-52
deposition at n € [-6.6,-5.2] as R 145 Leading charged jet hf®!I<2
a function of leading charged 1.3
jet prat|n| <2 2 oE (s=7TeV
. . . . = F +— Vs=2.76 TeV
e [Found for increasing mid-n jets: g@ 1.‘;_‘_ — | * o (o< 09TeV
e Enhancement in 7 TeV TR S R
collisions 30-95_' e <This presentation \/% =0.2 TeV)
e Slight enhancements that turn g::i_ *— ¢ ¢
over In 2.76 TeV collisions L T B TR
e Suggested in study of possible Lead charged jet pT (GeV/c)

cause of energy conservatior

e Naively, would artificially
suppress EA classification of
events with hard mid-n jets

David Stewart Hard Probes 2020 (B) 5



° ° ° \ ©jto
NEF modities near-side vs awayside spectra.. = «
P2 ’
| 3 15 Detector level uncorrected * O
ol £ % Open Markers: 70-90% EA
%Z.‘al s> L g Full Markers: 0-30% EA
S %10—1? $¥ —@— (7/8)n< |Ad|<n T
= F 0-30%
» 102 tﬁii : 4
- ¥ o —— | A9|<(1/8)n
103 = } Q 2
= & i S
E o) C”J?oo L
104 H e Both near and recoill jets suppressed in high
- EA relative to low EA
. AR TR R TR N SRR TR NN SRR N SRR SRR NONNY SRR N SR SRR SN SRR N SRR SRR SO SR NN SN SR SR SR N SR TR SO S N N T . o~
S A STAR Proliminary ° n.b. nese are charged |et spectra; the
ole L p+AU 4 /SxN = 200 GeV near-side jets have a neutral energy fraction
W) < — _ : . . .
Pln’ L gn“bk; fT;v Cl'jg%ed jets (NEF) bias because near side must also
- = U.4, |l[jets . . .
1.5 non-background subtracted always contain the neutral trigger
_#*+ 8 GeV trigger in BEMC | | | | o
e e T . * This NEF bias is not present in the recoil jets
- 4 —+ $ | | L
- _t ‘ * This NEF bias on the near-side is expected
- to decrease at higher prjet
0 ey b by by
0 ) 10 15 20 25 30 ] 35
p° (GeV/c)

T,jets-raw
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Peﬂpheral | A¢p| bins enhanced at low pT g S

z| 3 Detector level uncorrected
ol @ Open Markers: 70-90% EA
%Z§ s = Full Markers: 0-30% EA
T |5 10 —o— (7/8)n< | Ad|<n
o (6/8)n< | A |<(7/8)n
-4 (5/8)m< | A |<(6/8)
(}I) 10_2 R —0— (4/8)n< |A¢ |<(5/8)x
* —3%— (3/8)n< |Ad |<(4/8)n
O —V— (2/8)n< |A¢ |<(3/8)r
1 0_3 * . —l— (1/8)n< |A¢ |<(2/8)x
@ —— |A¢[|<(1/8)n
+
107 -
v |
R A IR N i s s e . s BT R | | |
5l 8 3% STAR Preliminary
% § 5 p+AU 4 /syN = 200 GeV
D 5" Anti-kt raw charged jets
R — 04, |njets|<0.6
1.5 non-background subtracted
8 GeV trigger in BEMC
1 ______ * _____________________________________________________ +_ _______________
$ A
: r
O 1 | | 1 | 1 1 | 1 1 1 1 |
0 15 20 25 30 ] 35
p" (GeV/ce)
T,jets-raw

David Stewart

Hard Probes 2020

Transverse bins contains little
(no) dijet components but
rather the underlying event (UE)

At high-EA there i1s more UA
making more combinatoric jets,
as evidenced in a stronger
relative enhancement for low pr
‘lets” in peripheral bins

(B) 7



EA track activity: change 1n means w/ broad overlapping distributions

BBC-East & <Nch> distributions

Minimum Bias Events (Left Column)

BEMC Triggered Events (Right Column)

> é‘é ? /N : *STAR Preliminary /_ e T —
S5 103 L 707100% | 30-70% i 0-30% prw/i =200 GeV 7 70100% § 30-70% i 0-30% Iy
-o> = | * 70% < EA < 100% . 70% < EA < 100% “"‘my\
v~ ) - '
< 104k 30% <EA <70% | 30% < EA < 70% w"ﬂ'u\\'
3 — 0% <EA<30% ~—— 0% <EA<30% f\m
10_5? A N B B B B S S |||||||’
O 10000 20000 30000 40000 50000 60000 O 10000 20000 30000 40000 50000 60000
EAggc EAggc
STAR Preliminary X
p+AU+/SNn = 200 GeV W50 e
detector level uncorrected ) jﬁ‘?? ¢
charged tracks |n|<1.0 ' T T‘
%
10~/ R X
108 *ﬁf??ﬂ TT
an-9 L v e e e e e 1 Sy b e by s b e b e b by L e
0™ 07020 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
<Nch> <Nch>
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EA track activity: change in means w/ broad overlapping distributions

<Zp§h> & <max (p%h)> distributions
Minirum Bias Events (Left Column) BEMC Triggered Events (Right Column)

A~ 1
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S I'AR spectra modification not due to dijets hitting BBC

(<] OuterBBC € (=2, —3.4)
InnerBBC n € (3.4, -5)

Inclusive Events Triggered Events

3.4 % 107* % events

Trig.&Jet in TPC
3.5 X 107 % events

= 674 -= -—
o _} ! B
=6 I > 8 GeV/c Inlk1
2 F PYTHIAS b reutre { Proeuta Inl<
24 | g » | Prch-jet>8 GeV/c |n|<0.6
s | pp /s =200GeV : : X
q) [ [ s ‘ C "‘4 . =
=2 7 DX - 0308 — NS .
S [ - S - [ 0202 N CX -
X * ). &
7)) -_ } ‘ / = - .“( -_ ‘ {
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PY'I'HIA 8 strong correlation from p to h1gh negative-n EA
PYTHIA 8 pp

nBBC

Events

20

Npart =

15

10

d
T
Py

dNEventsEEA/ p
dNEvents/d
© 0O 0O
>~ O 00 DO

o
N
)
R
;
¢
t
¢

T
.

N
ol

.

thigh-EA/ dp

= Nuea
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PY'THIA 8 strong correlation from p to high negative-n EA
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PY' I'HIA 8 Au+Au

EA ratios largely mdependent of pr
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Use “opposite” TPC to avoid “dijet contamination of EA”

Example event Method

Leading Jet * In each event, read EA signal
from the BBC opposite of
leading/subleading jet with

max(|n))

* Remove all dijet constituents
from BBC

R AR * Remove suppression of due
~ N to dijets in BBCouter

* PYTHIA results on next slide

David Stewart Hard Probes 2020 (B) 14



PY' T HIA 8 'TPC charged jet per trigger suppression

PYTHIA 8 predicts jet spectra suppression when using either the inner or the
outer BBC, or even when always using the BBC “opposite” in n from the highest
pr |ets of the generated pp event

1.1 TR N N T :

1 - & Y- - - """ """~ T TS T T === 5 BBCinner
== i% PYTHIAS | {5 BBC, .

. . pp /s =200 GeV | outer
l # BBGy,

5| 4
N 0.9
@) S —
Tl X o.8§+ :
O RO07E 029" TR A W) ~ 00000 4 T
%) = —o—
N 0.6 - ++++ E+ BBCinner-opp.
0.55— :9::%:_ ~ + BBCouter-opp.
0.4 %— g — jE fé}- ft.-?.?’.gmll-.gpp .......
0.3 = | | | | BAS 5 _AEABBC-outer 5
0.2 10 | | | | 15 | | | | 20 | | | | o5 | | 30 -AEABBC-inneri
- . AEALR~ '
ch  GeV/e it BEC-ull
Pr jet
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Inclusive jet mass

2018: Jet mass distribution not modified

David Stewart

ALICE p+Pb

100 < Pr jot <120 GeV/c

%] p-Pb |sy = 5.02 TeV
e PYTHIA Perugia 2011
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