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Jet physics during LHC Run 2
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G. Roland, QCD town
hall meeting at Temple U.
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Jet physics during LHC Run 2
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reach

jet sub-
structure
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G. Roland, QCD town EW quon + Jet
hall meeting at Temple U. (my interest)



dijet pr correlations Jet structure

2 4""'|""|""|""| """" | DL B §16:
| C 0-10% 100<p <126 GeV 4 . :_ ® ATLAS 0-10%
~lz 3-5F ATLAS-CONF-2015-0523 S E MC
3f prwb = 14 F analytic
e T N =4=] o fl Cole, Spousta
2.5_— = -9 [
5 " 5 3 EPJC 76 (2016) 50
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155 (== f 11F
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Run 168795, Event 7578342
Time 2010-11-09 08:55:48 CET

Pb+Pb 2.76 TeV
LHC Run 1




ATLAS

EXPERIMENT

Run: 286834
Event: 124877733
2015-11-28 01:15:42 CEST

Pb+Pb Vsnn = 5.02 TeV
photon + multijet event
> EtFCal = 4.06 TeV

Pb+Pb 5.02 TeV

LHC Run 2

balancing

jet? -

high-energy




Select jets based on final-
state (jet) kKinematics:

= can only explore relative
energy balance

= flavor/topology differences
b/w pp and Pb+Pb

>10k >60 GeV

Y’s in 0-10%
Pb+Pb\

Select jet events based on
boson kKinematic

= absolute handle on Initial
E. direction, flavor

= can make consistent
selection in pp to Pb+Pb

= NO surface bias



photon

jet

Il BH = = F H =H HE HE E E B = = =B =B =B =

>

1. What is the (absolute)
amount of energy lost in cone”?

= photon+jet pr-balance
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UM
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s the (absolute)

t of energy lost in cone”

= photon+jet pr-balance

2. How Is the parton shower

modified by medium?
= photon-tagged |et

fragmentation function
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photon

particles

Il I = B H H =H HE E E E E =B =B =HE BH =

1. W
amo

UM

al

s the (absolute)

t of energy lost in cone”

= photon+jet pr-balance

2. How Is the parton shower

modified by medium?
= photon-tagged |et

fragmentation function

3. W
enad

nere does the lost energy
up*?

= photon-hadron correlations
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photon

jet

Il BH = = F H =H HE HE E E B = = =B =B =B =

>

1. Wha
t of energy lost in cone”

dmoun

s the (absolute)

= photon+jet pr-balance

1.6

(1/N,)(dN/dx, )

1.2}
0.8|

0.4}

_IIIIIIIIIIIIIIIIIIIIIIIII
3_60<pYr<80 GeV
- B3 0-10% Pb+Pb, 0.49 nb’!
- —=— pp, 26 pb”’

- [_] PyTHIA 8 + Data Overlay
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Io—l—je’[ / OTY ATLAS-

vary system size CONF-2016-110

60 < pYT<80 GeV

T

<150 GeV 80<p’ <100 GeV

T

Y

<200 GeV 100<p

T

Y

vary initial E before quenching

150<p

—_—
N

<

< >
pp _50-80% Pb+Pb  30-50% Pb+Pb  20-30% Pb+Pb _ 10-20% Pb+Pb _ 0-10% Pb+Pb

- Pb+Pb, 0.49 nb™'§ ] Simulation §
- Preliminary ; E pp, 26 pb’’ = :

Data
+




Importance of unfolding...

Pb+Pb pp
S5 4 . > Ap
%I-é ATLAS Preliminary 0-10%3 %I'é L 2013 pp data, 4.0 pb”
1< 3.5F anti-k, R = 0.4 jets, ISy =276 TeV —1=2 3-5:‘
2011 Pb+Pb data, 0.14 nb™ . -
detector-free _ s : 3
2.5 - . 2.5F
4 : : ==
deteCtO I- 2 ’.’..,, E 2F e o
dependent ~us o B 3 g Ml
P N T b § Vg™
1 of¢ ¢ 1 4
: t j
0.5 o 0.5F 0
. 100 < p_ < 126 GeV -
dr n
0 0.10.20.30.40.50.60.70.80.9 1 0 0.10.20.30.40.50.60.70.80.9 1
XJ XJ

Key final step: unfolding for all detector effects

= unfolding recovers non-trivial features washed away
by resolution

= “2-D" unfolding difficult but ultimately necessary if we
want to enter a “precision |et physics” era... "



lmportance of unfolding...

1.8

W =5.02 TeV . ATLAS p+p prel. —e—i
NN 1.6E ~+jet ATLAS Pb+Pb prel. 0 — 10% ——e—
IO A R S L T T T T T T T T ] r _ PYTHIA-8 p+p --------
" CMS =3 PbPb . | VE= 802 TRV P
" preliminary — PYTHIA+HYDJET | 14} o-ao%  Rad and Coll Blos g-20
1 5fo- oo —iEweLsevn 1, e
O . - _ &t
o [40 <p_ <50 GeV/c Hybrid Model ] ' :
=zl 3 - g It
= |5 0 - 30% SN
50 < p! < 60 GeV/c alad
0.6 -
0.4}
0.2F
ok

Current y+jet comparisons are to a “smeared pp
reference” (data or MC or theory calculations)

= major goal from my perspective: producing final, fully
unfolded results to allow more than qualitative
comparisons 6



Photon-tagged FF

select pp and Pb+Pb
events with photon In
narrow pr range

pick |ets
with photon

select jets over
broad pr range

measure frag.
function with respect
to jet (not y!)
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Photon-tagged FF

select pp and Pb+Pb
events with photon In
narrow pr range

pick |ets
with photon

select jets over
broad pr range

measure frag.
function with respect
to jet (not y!)

-y
=

1/N,;, AN/
3

—h
Q
(2]

2.5

< 1.5

RHIC-style y+

Z1

—h
I

1 08 06 0.4 0.2
: | T T | T T | T T | T T | T
5<p,<9GeV/icx0.5<p’<7GeVic
3 IAG-Tl < 11/2 - 48 3
lyl < 0.35 ] = .
L -+ _

- . p+p/Au+Au =7y +h + X -
e PHENIX Au+Au 0-40% @ 200 GeV 3

- global sys = + 8.8%
= PHENIX p+p
- global sys =+ 8%

- ___ BW-MLLA in medium E_,=7 GeV

- YaJEM 9-12 GeV/c

3 @
r I =53
- I_I,_. :::: T = 3
0.5F . - B o= —
= E - global sys =+ 6% (b) =
0o 05 1 15 2 25

& =In(1/z.)

N doesn't

distinguish E-loss from

mod. of frag

mentation. ..
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testing color coherence...

e When the transverse size r, of the jet is smaller than medium

resolution scale Qj the medium interacts “effectively” with What /f entlre partOn Sho Wer

the total charge of the jet (primary parton)

Largeangl Unmodite loses enerqgy, but relative
energy flow intrajet .
" V // structure unmodified?
QEejetE
/ £ Tm = 0L

o (Y. Mehtar-Tani, QM'15 talk)
PLB 725 (2013) 357

¢ ¢ Pb+Pb
p+p
Pb+Pb

Pb+Pb p+p

PP

pret/ pry  pr/ pret  prh /pry
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1. y+jet: absolute E-loss
y+jet vs. reaction plane Run 2 y+jet physi

y-tagged R4

missing-pr flow w/
external scale

Ay

-

od

D(2) for y-tagged jets in
Pb+Pb & p+p

= very nice talks on |
these Wed. afternoon i ini

6. low-p; quark
jets, compare
to RHIC

... efc.




o+A: Initial state
effects



27.4 pb™ (pp) + 35 nb™ (pPb) + 404 ub’ (PbPb) 5.02 TeV

a o ' S ] | | | i
I%-_I 6: '03 < y* < +03 : - -RpA [ T, uncertainty CMS i
. | _ %15_—In 1 [ ] pp lumi. uncertainty N
S 1.

] I S

5
t é R R -
0.4+ le - . i 1
-ATLAS — .. hadron
40 100 1000 =0 :
p. [GeV] o0 L CMsNiNs

1 10 10°
P, (GeV)

{4} ATLAS Preliminary
2 160 < p <210 GeV

& [ T _
s 1.2L -

1

Internal selr- _
' 0.8L
CO”S/S ten Cy 06 L p+Pb, {5, = 5.02 TeV, 28 nb™!, 0-90%

- pp, \s =5.02 TeV, 25 pb’

fragmentatiori ..




Initial state eftects

pp 25.8 pb™” pPb 35 nb™

_ DSSz . _
EPS09 PPb
nCTEQ15 Exp. Uncer. 1

+ * — .__..;"".' (] "'t:
¢ s 2 -

Da

dijet
ta constraints on
EMC region
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Initial state eftects

pPb/pp

pp 25.8 pb™” pPb 35 nb™

- DSSz . ppp -

1.41 EPS09 PFD
I nCTEQ15 Exp. Uncer. 1
1.21 ~
1: + *¢ .‘w!*!ﬁ— |
0.8r '
0.6F 75<pl®<95GeV -

-2 -1 0 1 2
Niet

Data constraints on
EMC region

large-x (> 0.4) jets at
LHC and (future) RHIC ~

e

AA

C

0.8

0.6

0.4

0.2F

0.6

0.4

0.2

OO

- B Z 0-10% (ATLAS-CONF-2017-010)
— + non-prompt J/vy, 0-80% (ATLAS-CONF-2016-109)
e jet, 0-10% (ATLAS-CONF-2017-009)

| ¢ h*, 0-5% (ATLAS-CONF-2017-012) H

%EEEHEEE
E [¢]

Pb+Pb 5.02 TeV, 0.49 nb"-
pp 5.02 TeV, 25 pb™

Ib@
<
()

III|I
o
0,
-0

10 o 10? I1|03

porm, [GeV]

SV 1 T L L L L L I L L L L B L
[:] [{] RHIC Today SPHENIX -

] *}LJI][%] ~—i—i —i * + e -

- directy ]

8 % —¥— b-jet —
R —— Jet ]
_—@v "*++" - nr ||
n -A—A—A—A—A—A—A—A—A—-A—A—A—A—A—A—A—L—+—+—+—+A—A-




how to access other (xa, Q%)
regions?

= cleaner environments (UPC)

= cleaner probes (EW in
8.16 TeV p+Fb)



nucleus quasi-real

photo-nuclea photon

r ~
dijets s

nuclear
breakup

AT L AS Run: 286717
Event: 43643466 \
EXPERIMENT 2015-11-26 09:53:40 CEST

Pb+Pb, Vsyy = 5.02 TeV -

| ( e : _-‘_: .__-:f_\\ I-
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I e t S | | l I | b = 80 /
@ 70 10°
5 60
; 10 EIIII [ [ IIIIII| [ IIIIII| [ IIIII% 50 / !
[ L ATLAS Preliminary anti-k, R=0.4 jets -
© ,E 2015 Pb+Pb data, 0.38 nb’’ p'fad >20GeV - 40
o 107 Vs, =5.02TeV My >35 GeV 3
= - - 30
— = =
< F 42 < H; <50 GeV =
X 10% ——— T =
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S F R T g
© — [ORS— T E - _|
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102 : T ! 9 _
- o e T, S . =P
E ———+= 84 < H_ <100 GeV ( x 10 )——F =2 7 ]
10_4:5 —k— R ®
- 100 < H; <119 GeV (x 10 ) T 5 -45 -4 35 -3 25 2 -15 -1 05 0
E oo . g
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0% 119 < H, <141 GeV (x 10° )_*? LHC dijets
= N —D— LHC W & Z
E —D—. .
= _q]_ CHORUS neutrino data
10—8 — 141 < H <168 GeV (x 10 PHENIX '/TU
E- @ Data @ - T
= SR ————e——-,—D—‘: s
IR Pythia+STARIight riff . 10
= 168 < H, <200 GeV ( x 10°°
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= S 10
E Not unfolded for detector response S '
10—12 IIII| | | IIIIII| | | IIIIII| | I I |()"f; UPCJetS
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cleanly access nPDF effects in .
entirely new (xa, Q¢) range e e B
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Y+multi-jet event
8.16 TeV p+PDb
ATLAS data




e 0<lywl<0.6 (X 100)
o 0.6=Il<1.37 (x 10'2)
A 1.56 <yl <1.81 (x 10'4)

Precise, large-statistics |8 | e
pp reference data ]

at \/3:8 Te\/ ata 2012
R o

\s=8TeV,20.2fb"

100 200 300

/ \
//
G //
— g - e \ \\.'s
_______ g \

Appreciaole initial. State | e
E-loss effects for several- oM
hundred GeV photons.”. X

' - 0'80 50 100 .150 200 250 300 350 400 450 500
courtesy . Vitev p! [GeV]

y =0, isospin only p+Pb, 8.16 TeV
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Di-photon event

p+Pb /syn = 8.16 TeV

pi 4 =36.7 GeV, ny = 0.96, ¢4 = 0.21
pr, =34.2GeV, n2 = 1.68, ¢o = -2.91
ST EFP =19.9 GeV

Y+Y event
8.160 leV p+Pb
ATLAS data

30
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LOM“XA!

Data 2010,\/s=7 TeV, f Ldt=37 pb”

iso(part

gig p/>16 GeV, E- <4 GeV, AR"'>0.4

gig ;\t h1<2.37 excluding 1.37<hj'l<1.52

s - o ] L\)

. —— \

-+ measured (stat)

ISl . (a1 expect ~3000 pairs

ResBos

o with pri2 > 16 GeV
. ~

200 220
Pr,, [GeV] 31




top quarks in p+A

ATLAS CMS Exoerirent ol the LHC, CEAN

EXPERIMENT Cata ecoded: 2016-Nov-18 06:44:13.053352 GNT

Run: 313100 Run /Fvant ) | S ZBSK17 / 2087670785 7/ 1459

Event: 196478531 .
2016-11-18 23:23:28 CEST F(j

tt event candidate

p+Pb /syn =8.16 TeV, Y- EFP = 33 GeV

electron: py = 125 GeV n = 0.23 ¢ = 1.41 charge +1
muon: pr = 37.6 GeV n =-1.71

b-jet 1: pr=99.4 GeV n =-1.65

b-jet 2: pr =66.8 GeV n=0.18 ¢

jet1: pr =98.6 GeV n =-0.60 ¢ = -2.80

jet2: pr=61.3GeVn=-291¢=-252

1,2 T T T TTTI T T TTTTI T T TTTTI T I\II::

Fundamental particle, A

previously unobserved 710 ..........
in HI collisions |

original EPS09 uncert.
Ar 0.8 - we after reweighting with

- Some impact for B

r x range predominantly probed at /s = 8.8TeV
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o+A: final state
effects(?)



00-80% Pb+Pb, Raa = 0.65
<Npart> — 23
<1% p+Pb

70-90% Pb+Pb, Raa = 0.7

<Npart> = 11
~20-30% p+Pb

80-93% Au+Au, Raa = 0.8
<Npart> — 5
~50-70% p+Pb

RAA

1 a0

#-[] s
I i ﬂ,j"i i
> o zaill 1 7
1 60-80%

( 2|4681O
16 27.4 pb” (5.02 TeV pp) + 404 ub™ (5.02 TeV PbPb)

s

" [[e ] cMS5.02 TeVv
O CMS276TeV -

Taa @and lumi. uncertainty H
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8 10 12 14 16 18 20
pT(GeV/c)
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eX’[I’apO\a’[e Npart

O A A R AR i home de Pen dence of J el
- 2013 pp data, 4.0 pb’” S\ =276 TeV 1
and hadron Raa

. or of the
extracted <Ejoss>

IIIIIIIIIIIIII ATLAS Preliminary  Pb+Pb, 0.49 nb™ /
i s, (S =5.02TeV  p+p, 25 pb” <
’ i<2.5 8 7__ 4 Minimization 1
- ’.’}% » B6F @ Minimization 2
0; i
To Sln
;. ¢
4
3
- 2
 6.7-7.7 GeV hadrons f :
IIIIIIII oo E TEEREEE Ui 750405769
0 50 100 150 200 250 300 350 N 490 ot
par 0 100 200 300 400



Checking Nqoi calibration
with EW bosons

< T T | T T | T T | T T | T T | T T | T T T T
= ) X j CMS |s, =2.76 TeV |
c 08— — @
= B | - e Z—uu,lyl<2.0, p_> 0 GeV/c :

3 i + i o[ o Z~uu, 0-100% centrality R
NZZ L " 3 |  — = Z—ee,lyl<1.44, p, > 0 GeV/c i
- 0.6% ¢ ¢ o . * - —8— Z— ee, 0-100% centrality :

< - 7 - B pp luminosity uncertainty ]
= @ data (statistical uncertainty) ATLAS Prellmlnary B B h
-3 ~ [ systematic uncertainty Pb+Pb, 0.49 nb"’ 7] 1.5 B -
=z 0.4— [ (T,,) uncertainty pp, 24.7 pb™ o - |
19 doyy /dy (S 15=5.02 TeV 7 i m @{H i

—  —doy,/dy NLO QCD (CT10) x kynio N B Hﬁ[ﬂ H—‘ éﬂ i

< 1.4 | é 1_ N ml il ﬁ - !

T2 ¢ E : ” :

| o0 . — - 2 -
0.8 N = 0.51 |
- pp luminosity uncertainty J
0.6 E i _
O 1 OO 200 300 400 O _I L1 1 | L1 11 | L1 11 | L1 11 | L1 11 | L1 11 | I | L1 1 I_
(N ) 0 50 100 150 200 250 300 350 400
Npart

. higher statistics W measurements
INn Run 2 data soon available
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v il

¥ ifim)
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0-10% p+A or 70-90% A+A"

v il
v i)
v il

> [fm) > [frm) > [T > [fm)

¥ ifim)
Yaui)
¥ ifim)

3 [

3 [ > [frm)

3 [

credit to R. Weller and P. Romatschke



38

0-10% p+A or 70-90% A+A"

0o

Pb+Pb

Q

Pb+Pb

o o o
K K K
t b $ |
£ £5 £
1 1 bl
| p+Pb | Pb+Pb !  p+Pb
u U U
J 2 4 3 3 ] 2 kS 3 3 J 2 4 3 3
> [fim) > [frm > [
9 EA 9
[ [ [
[ [ E
'.é. = '_é. =} -_é_ =]
3 4 bl
| p+Pb |  p+Pb | Pb+Pb
L L U
J 2 4 3 3 J 2 4 3 3 J 2 4 3 3
3 [ > [frm) 3 [

credit to R. Weller and P. Romatschke
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Would like to use Ncol-scaled
hard process rates (Rpa)...

anti-k, R=0.4, |'s = 5.02 TeV]

1.08 -

wg

AT -
EATLAS 2013

0.4

0-10% / 60-90% 1

p+Pb data, 27.8 nb™ 3

- A +36<y*<+4.4 -‘iﬁ;f _*_ d- _;
Y +28<y*<+3.6 = —
- ¥ +21<y*<+2.8 _I_ ?ﬁ +_ ]
— 4 +l.2<y*<+2.1 -k | . _ _
¥ H08<y'<il2 + ‘+ typical shrinking
40 100 1000
p. x cosh(<y">) [GeV] proton proton

scaling IN Ejet

... unfort
(but |

unately, contribut

Ikely not jet quer

10

s from interesting

ch

INg) physics...

... SO use Intra-event momentum correlations
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jet quenching in ultra-central p+A7

|
- N [ o® ~o-n=21[ . Vo, N'<20 sub oo
13 . PRC 90 (201 4) I 0 1: i - ﬂzg it ,’ “‘_Vs’ ;<20 sub o
T e e | o
. 044906 .: O° T 1f o o
) 0.05( O

LB

¥ 4 . " (a NE° > 260 1r (b 220 <N*°<260 ][ (C 180 < N < 220 ]
9<p. <12Ge G N : b

- T 4 0.15- 1<p <38GeV,2<|An<5 [ 220<N°"<260 [ N

near-side ridge persists finite-vo out to 10
to 9-12 GeV in p+A GeV (0-1% events)
(0-0.003% events) = repeatin 8.16 IeV!
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L el c)\o1.3_'"'|""|""|""| """""" ]

- 9<pl <12GeV _ O 1, ALICE Preliminary E
1.50 - e

| ‘ S 1.1 -
Q I

. T

© 0.91 =

g —

© 0.8F p-Pbat |s,, =5.02TeV -

<O': - Anti—k, charged jets, R = 0.2 .

S 070 T1(12,501 - TT46,7) E

- 7-Ap<0.6 -

O'Gf Syst Z)ncert R = 02

15 20 25 30 35 40 45 50

ch
,oT,jet (GeV/c)
high-pt near-side unmodlified recoil jet
ridge in <1% aistributions in 0-20% events

——5
... Search for onset of jet quenching?
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I ] 1F o \s =502 TeV ] 6 . -
075 Ml <3, Ad, , > 2n/3 iy NN ] i ! i Charged jets _
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07 C: 40 0 g 4t ¢ a | ! .
\Y] i \: e o PY i 0.8 — ! ' .
I 1 i . I o}
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0.65_— _— 0.7-— + pPb DATA _ ’ s
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S I -=== HERWIG EE5C ]
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HAA
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1.4F

1.2

—

0.8

0.6

0.4

27 4 pb (5 02 TeV pp) + 404 ub™ (5.02 TeV PbPb)

CMS & : /\
- [Ce ] CMS 5.02 TeV E
:_ O CMS 2.76 TeV _:
- Taa and lumi. uncertainty B
;_70-90% _ ' n
o T
pT(GeV) O\O 1-3:""|""|""|""|"" L "":
o C ALICE Preliminary .
& 1.1 :
Lo - )
SRR R E
| lly self- 3o :
/ﬂfel'na y Se - © 0.8 p-Pbat sy, =5.02TeV -
g - Anti—k, charged jets, R = 0.2 -
. 0.7 -
CO/’)S/ST@I’NL? > 078 TT12,50) - TT{6,7) :
. - 7 -Ap<0.6 L -
0-8F, DSyst uncert R — 02 .
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2. models that successftully
describe periph. Raa data — what *
do they predict for p+A E-l0SS?7

3. can we place a limit (or observe?)
energy loss in small systems?
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Y+|et In 8.16 eV p+A data

10°¢

_5 80 < < p! <100 GeV
jtATLAS Preliminary ;
i£5.02 Tev : 10

N, / bin

10°

(1/N,)(dN/dx )

10°
102

10

nign d@gree of >10Kk pry > 40 GeV
experimental

control in pp

in 0-1% events
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small systems at sPHENIX

GEANT4 Simulation
Pythia8 y+multijet

Outer HCal
Inner HCal
EMCal

MAPS+INTT+TPC

S
|

200 GeV p+Au @ Lint = 400 nb '/ week x 10 weeks:
precise, high-statistics program to probe small systems
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y+jet in high-
mult. p+Pb




packup
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two MC Glauber events showing only the
participating nucleons in the transverse plane

same Npart/NCQII Value

one Is p+A, one Is A+A...
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Centrality “biases”

25 [ Charged particles In1<0.3
- VOM I Syst.on(T ) . 1 g -PHENIX d+Au, |s,, =200 GeV, anti-k, R=0.3 jet B e rI
2 [ . - 60-88% 20-40% ] p .
t. lizati : - : -
I Syst. on normalization C e n.t : 1.6: 40-60% [*] 0-20% 1
) Too14p E-loss 0-20% (Kang et al) + + -
: E ¥ b + + 7 E
e T N 7 4 =
e~ |}
L =

peri. 10 20 30 40T 50 Cent_

: physics effect

multiplicity bias in i manifesting as “bias”
hard-scattering events : In some observables
‘ (such as Rpa)

xX<0.1 5 x>0.1
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Centrality
“splitting” for jets
at RHIC

Centrahty “Splitting” for

“splitting” for dijets at large n
single jets at LHC

scales with xr b/w scales with xp (or xr)

RHIC & LHC ~ bjw rapidities at LHC not trivial energy
conservation
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‘shrinking proton” picture

‘small” proton with
P On large-x

anti-correlation between longitudinal momentum
structure and transverse spatial structure

DVP, Cole, Strikman, PRC 93 (2016) 011902 Armesto et al. PLB 747 (2015) 441
Bzdak et al. PRC 93 (2016) 044901 53 Kordell, Majumder hep-ph/1601.02595




‘shrinking proton” picture

‘small” proton with

| o lypical &9~ large-x
\\C}D.) / ,OfOfOn ’\ Opar parton
— s N~
we know the proton E @ | | Pl

fluctuates event by event...

y [fm]
|
}L*I
-2
?LO



nucleus acts as an “analyzer” sensitive
to the proton's transverse size

| - small
typical .

proton

®—

proton
‘—>

- PHENIX d+Au, |s,, =200 GeV, anti-k, R=0.3jet
- 2 o Vh o
- [ 4] 60-88% | 4 | 20-40%

+ | 40-60% | # ] 0-20%

)7,
[ === E-loss 0-20% (Kang etal) =~}
- 7

]

il ] i W8 SR '
D:§1 // | .1

DVP, Cole, Strikman, PRC 93 (2016) 011902 o R




o/adlh+A scan at RHIC

shrinking high-x ()
proton in d+Au O

stronqger effect weaker effect
N p+Au N 3He+Au

DVP, J. Nagle, D. McGlinchey,
PRC 94 (2016) 024915 56
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Tune a model

- lo d+Au,
o predict p+Au
I
fos and *He+Au
EEOG— ;d+Au '''''''''' B
- --He+Au el .
0.4 .. P.HEI.\"X fl+A.u - (H)_
0 0.2 04 06
X, = 2plTet/ S\N

DVP, J. Nagle, D. McGlinchey,
PRC 94 (2016) 024915 57
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peripheral

F:{AA

central

tension here

SHe+Au

10 + X, "He+Au |y =200 GeV
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double parton scattering in p+A

p Select large-x;
configuration

L ook for independent
parton scattering

Pb

credit to
A. Angerami

Image the structure of the beam
remnant (2=GPD's)

4-jet production:
Blok, Strikman, Wiedemann EPJC 73 (2013) 2433
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Systematic extraction of
<ONN(Xp)> / <ONN>

' <('5in(x)'> / <61n> =0.67 —

' <6in(x)'> / <6in> =0.69 —
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DVP Strikman, Alvioli, in progress,

p/N +A workshop @ CERN

Useful cross-check with

photon spectra in p+A
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supertfast quarks

short-range p-n
correlation

10°}F

EPJC 75 (2015) 534

Ful @ | Unmodified

— Color screening

10*

Xa > 1
,,,.,.,...,,,,,,%’dOMEM&%Q&

o

103 K

= 10'F TN
& 100}
1071

1072}

' With XA — 10*1LO 60 30 100 120 140 | 160 130 200
Apqg/pa > 1 |

pr (GeV/c)
» Select final-state dijet events where xa > 1 configurations dominate

v
- '~
O |
do /dpr (pb (GeV/c)

= e.0.-5<ni<-3, || <25, prd® > 150 GeV

* Rate sensitive to the nucleon interactions at very short distance scales

= for 70/nb of 8 TeV p+Pb data, 200-1200 events depending on SRC
model 62



bias towards multi-

c -
jet final states F-10Ss

baseline
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