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Introduction: Nuclear PDFs

* The kinematic coverage of world data constraining nuclear
Parton Distribution Functions (nPDFs) has expanded
massively with contributions from the LHC.

e Gaps still remain in the data determining nPDFs, leaving
large stretches of phase space un-constrained.
 We must currently rely on interpolation and miss the
finer details of their evolution.

* The EIC will provide more coverage, but it is years away.
e It still will not extend as high in Q% as measurements
from the LHC.
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Introduction: Centrality-Dependence in p+Pb
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* Strong evidence supports the claim there is no jet

quenching p+Pb collisions.
* New constraints from ATLAS, arXiv:2206.01138

e \Variation with centrality is an initial, not final state
effect!
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Dijet Measurements in Two Collision Systems
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Dijet Measurements in Two Collision Systems

Pb 7 g m_  In ultra-relativistic heavy ion 0 :
&= collisions, the intense .
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electromagnetic fields provide R

> q
a flux of quasi-real photons.
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Dijet Measurements in Two Collision Systems

Pb 7 g m_  In ultra-relativistic heavy ion In p+Pb collisions, a partonic 5 >
k 4—’_ collisions, the intense constituent from the proton\>g
electromagnetic fields provide || strikes the Pb nucleus. N

> q
a flux of quasi-real photons.

In both cases, they scatter -

from a parton in the Pb target, M 8

probing its nPDF.
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Dijet Measurements in Two Collision Systems
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In resolved processes, the 8
photon can fluctuate to some
hadronic state.
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Dijet Measurements in Two Collision Systems
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In resolved processes, the The probe in p+Pb collisions 8
photon can fluctuate to some always has a more complex
hadronic state. hadronic structure.
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Dijet Measurements in Two Collision Systems
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Dijet Measurements in Two Collision Systems
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Dijet Measurements in Two Collision Systems
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Selecting Photo-nuclear Jet Events

P ] ™ We can select photo-nuclear jet events with cuts

¥ motivated by the particular event topology.
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Selecting Photo-nuclear Jet Events
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We can select photo-nuclear jet events with cuts

¥ motivated by the particular event topology.

* OnXn requirement for nuclear breakup in exactly
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UPC Dijets: Scanning in Photon Energy

—_ . + . . . . .
Hp = Zpg, ‘= Mjerse™iets 5 = Mjerse™iets The x4 distribution has substantial acceptance
A — Y — .
. SNN SNN effects in z,,.
[ 14
; 1018 —l_ T T T l T T T T L I T T l_—
8 105 ° 35<ET<43 gex ) ATLAS Preliminary = Selecting on photon energy removes this bias,
~ W 43<H;<53GeV (x107) Pb+Pb 5.02TeV,172nb" . .
D ., ipE 4 53<H<66GeV(x10Y 0015 < x <0200 = allowing a more direct measurement of nPDFs.
E 1 0 = ¢ 66<H, <81GeV(x10°) UPC ¥ + A — jets =
4 O .+ 81<H;<100GeV (x10°) anti-k, R=0.4 Jets — S T T
N T07E o 100<H <123Gev (x10™) 35 < M,,, <185 GeV = i d’N i
© 5 T O 123<H,<152GeV (x10?) ] i dx,dz,
ol F10°E =
™ = - ]
-G-O|-103i R WP = 107°E
R - |
1B T = —
— - -y = a — |
10_3:_ e T - T S ' e - —
- R S - 10-31- ATLAS Preliminary o 6
1076 b et LR ] © Pb+Pb, 1.72 nb" 1510
= plalale ol = - 7y+A— jets =
10_9i ---9--'"6_""9“-___9__,"+E [ 35< My, < 185 GeV 10°
- (P L
10712 == Pythia 8 yN - jets, R L
_15:_ - -~ nCTEQ PDFs with Pb photon flux — 10_4—1_ L L
10 O 0 o0 o1aal ! L Lol I L L 10_3 10_2 10_1
-3 -2
10 10 Z X

ATLAS-CONF-2022-021 Quark Matter 2023, September 3-9, Houston, TX



UPC Dijets: Scanning in Photon Energy

—_ . + . . . . .
Hp = Zpg, ‘= Mjerse™iets 5 = Mjerse™iets The x4 distribution has substantial acceptance
A= = .
l. SNN Y SNN effects in z,.
; 1018 —l_ T T T l T T T T L I T T l_—
O {Q1BE * Beth<mcev ATLAS  Preliminary - Selecting on photon energy removes this bias,
g C m  43<H;<53GeV (x10?) Pb+Pb 5.02TeV,1.72nb"  _J llowi di :
o) 1o~ A 53<H;<66GeV (x10%) 0.015 < X, < 0.200 — allowing a more direct measurement of nPDFs.
E 1 0 = ¢ 66<H;<81GeV(x10°) UPC ¥ + A — jets =
4 O — +  81<H,y<100GeV (x10%) anti-k, R=0.4 Jets —
N T07E o 100<H <123Gev (x10™) 35 < M,,, <185 GeV =
© — O 123<H;<152GeV (x10™?) —
6_ T —
o[ Z10°E =
BB | E e -
= 1 __ ______
I|_1O _i__'___—--I-—--__....l___.__I E
© 1:: el Yt _— __— T[S
10—3; UL T -
- __ATLAS Preliminary - 6
10—6__ e =~ Pb+Pb, 1.72 nb 31510
= C y+A— jets .
10°F IS [ 35< M, <185 GeV = .
= [ 10
10712 == Pythia 8 yN - jets, - —
45 == nCTEQ PDFs with Pb photon = 0% . i
10 O 0 o0 o1aal ! L | L L 10_3 10_2 10_1
-3
10 Z Xp

ATLAS-CONF-2022-021 Quark Matter 2023, September 3-9, Houston, TX



o o ° ;‘ 10181 T 1T l]I T T T LI B | |l T T l_—

UPC Dijet Cross-Sections GRS e O

Q T W 43<H;<53GeV (x10?) Pb+Pb 5.02TeV,1.72nb"

g 1 01 o~ A 53<H;<B6GeV(x10%) 0.004 < z, < 0.008 —

] ] . . = = ¢ 66<H, <81GeV(x10°) UPC 7 + A — jets ]

* Atintermediate photon energies, we can access higher-x partons. g 81 <Hy<100GeV (x10®) anti-k, A=0.4 Jets =

. . — h d hich N 107E o 100<H, <123 Gev (x10™) 35 < M, < 185 GeV =

Systematic uncertainties grow near the acceptance edge at high-x. 3 oF ° 123 1 <152 eV (110" E

| & il s

oS (PE T e

- = R =

L il SR e 3

; 1018; LI T T LI B B T T I_: © 1:: l----*--'----*--:—__.—_—:----‘-:;

O] 15 ® 35<H;<43CGeV ATLAS Preliminary = 10—3Z """"": ____,___----1—--; i

) 10°E  u 43<H, <53Gev x107) Pb+Pb 502TeV,172nb" C TTootee B

e L 4 53<H;<66GeV (x10% 0.015 < x, < 0.200 — 6 - S-S

= 1012:: ¢ 66<H;<81GeV(x10°) UPC 7 + A — s = 10 — ""+'1____*_:;

P 81<HT<1ooc3.ev(><10“’_)10 anti-k, R=0.4 Jets = Photon Energy 9F e n =

N 10°FE o 100<H <123Gev (x10™) 35 < M, < 185 GeV = 107 oo o o ]

© s © 128 < Hy < 152 GeV (x10™) 3 0.004<z,<0.008 o —

b ><<10 il - )4 107 "¢ =z Pythia8 yN — jets, ToE e

020'0 Bi_._-o----a--.__..h_l__‘h_ — :: IV\NVVW\’ _15:_ ZZ nCTEQ PDFs with Pb photon flux —

|—10 il e e _ _ [~ - - - s 10 O oo | Lol 1 1 L
T e LTRSS N -

B L e R = 1072 107" X,
—— ——ke-| - -me- —

— il — j u

1073 PR EEL S e - - — 1.5F 43 < Hy <53 GeV — 53 < Hy < 66 GeV -

6:: R = o - LE: N

10— - il EE Y I 4 (4y] 1k - =T x " - .

— - - — D C u u I A ]

9F N I - T ~  05F —+ 3

10 - ---@-- Lo — 2 150 66<H, <81 Gev F 81<H, <100 Gev ' b

12 Bt Q i : :

107" ==z Pythia 8 yN - jets, SrEe-Be — ) ) ¢ :

_15:_ == nCTEQ PDFs with Pb photorj flux — ﬁ , ' ¢ R 1-—

10 T 1 L1 1 || 1 | Irll 11 | | | 1 I__ 0'5:_ . N _:_ N " ]

-3 -2 102 107" 102 107
10 10 z, X, X,

ATLAS-CONF-2022-021 Quark Matter 2023, September 3-9, Houston, TX



o o ° ;‘ 10181 T 1T l]I T T T LI B | ll T T l_—
UPC Dijet Cross-Sections § it § Emm s e
Q 10 — m  43<H,<53GeV(x107) Po+Pb 5.02TeV,1.72nb" |
o 1o A 53<H;<B6GeV (x107) 0.008 < z, < 0.015 —
3, 10+ 66<H, <81 Gov (x109) UPC 7 + A - jets 3
. . . —_ - T Y J —]
* Higher photon energy opens up the low-x shadowing region. e ngE * 81<Hi<100GeV (xi0) anti-k, R=0.4 Jets =
. : : . N 107E o 100<H, <123 Gev (x10™) 35 < M, < 185 GeV =
* Results are quite consistent with the theoretical model. D E 0 imemeimeyen =
| gl - e -o--- --- —
|_10 — "'-.‘"l____-..__ —
I — R —
18 I e T e =
;‘ 10 :l_ T T IIII T T T T T llll T T l_: :_ e = o +__I _:
o 1015F * Befewoev ATLAS  Preliminary = 103E T S =
Q W 43<H;<53GeV (x107) Pb+Pb 5.02TeV,172nb" - e et e e el —
Re) — A 53<H;<66GeV(x10%) 0.015 < x, < 0.200 — 6F L ST =
= 1012i ¢ 86<H; <81GeV(x10°) uPC y+;—>jets = Ph E 10 C e - - - —
C +  81<H;<100GeV (x10%) anti-k, R=0.4 Jets — oton Ener oF —
Né“Ing O 100 < Hy <123 GeV (x10™%) 35 < M, < 185 GeV — 8Y 10 gz B R I
© T O 123<H,<152GeV (x10™) 3 0.008<z.,<0.015 - —
o ><<E106_— ' — 4 10_12z = = Pythia 8 yN — jets, smmEe- —
Blo 3j_--‘----*-----u-.__..h_l___.__l = ’VVVV\/VWVWV\} _15:: = = nCTEQ PDFs with Pb photon flux ::
I|_10 ;‘""__-"_-"""--'.-ﬁ___.__:__‘-_ E 10 [ Lo | ; | 1 L 1 1 1 1]
SIS | = st ST 10 10 X,
- | — _ . :
1()—3:: e rm A . N O e = © 1I5§_35<HT<4SGeV _EE_43<HT<53GeV E
10°6F B LT T ST N I E (== I T
— === - _— 053— _f_ =
= P -2 - + ]
10 — ---@-- Dl NI — - E 53 < Hy < 66 GeV 1 66<H, <81GeV ]
1oE (N o 1.5F + . E
10 ' =z Pythia 8 yN — jets, Sl dains o] N = Q ¥ e S E '
_15; ~ 2 nCTEQ PDFs with Pb photon flux — |E 055_ ‘ E ¢ ' ;
10 ? 1 L1 11 | 1 | 1 | 11 | | | 1 |__ ’ é N N éé N N é
-3 -2 1072 107 1072 107
10 10 z, Xa Xa

ATLAS-CONF-2022-021 Quark Matter 2023, September 3-9, Houston, TX



UPC Dijet Cross-Sections
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P+Pb Dijet Results in p?vg,yb,y*
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Mapping Results to Parton Kinematics
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P+Pb Dijet Results: Trends in R¢qp
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P+Pb Dijet Results: Trends in R¢qp
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P+Pb Dijet Results: Trends in R¢qp
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P+Pb Dijet Results: Trends in R¢qp
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P+Pb Dijet Results: Trends in R.p
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to existing nPDF constraints. 103

* The centrality dependence of dijet yields in 8.16 TeV p+Pb
collisions was measured by ATLAS.

* Triple-differential dijet yields allow for detailed studies 102
of the approximate partonic system.

* The resulting trend in R-p suggests that
these results are consistent with color 10
transparency.

LHCb 5 TeV
pPb Prompt DO

1 ll|||||l|
10° 10* 102 102 10" 1
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Selecting Photo-nuclear Jet Events = I & s

o

jets

0.4F
Event Selections 03E
. . 0.2
* OnXn requirement for nuclear breakup in exactly one ATLAS i
. 01—
Zero-Degree Calorimeter (ZDC) Selecting at least two £
* Large rapidity gaps on one side of the detector jets allows accessto  Q 1sF ' s
— . edge . ~ C ]
* Tovetoyy — qq, alsorequire An, 9¢ < 3. the hard-scattering S Peemcrereteeneenn, :
. . . . . L e i
e At least two Particle-Flow jets with pr > 15 GeV. kinematics. ° o u*++_:
5 3T 1 0 i 2
yjets
= TE ' 3
% ’ E ] Data. ‘ 3
g‘ 10 §_ o Eét':']IIEaC)B PyIZIJ\IF:vdﬁLSbb photon flux _§
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—= 1 oF =
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heoretical Modeling of Nuclear Breakup

* The photon flux available through Pythia makes certain overly-simplified assumptions which we correct
via modeling with STARIlight.

We integrate over A-A impact parameter Correction for the probability

i : of breakup due to additional
(b) and the |mp.ac.t parameter relative to M it pt' Nuclear thickness function
the photon-emitting nucleus (s,). Interactions

dzbdzsAPno had (D) Pno EM(b)fyjA(Eya S)TB(SA b
The photon flux from Pythia uses a

point source, so this term corrects
for coherent nuclear emission.

Correction for the probability
of breakup due to hadronic
interactions (overlap veto)

9/6/2023 9/6/2023 Quark Matter 2023, September 3-9, Houston, TX



Importance of Forward Neutrons: XnXn Events

The photo-nuclear jet requirements select events with very high- This theoretical model for breakup is used to compare
energy photons. theory to data.
* E, x1/b — Biases towards lower impact parameter collisions
* Much higher probability of breakup due to additional EM
interactions

> —r ] _— Studies of dijet events with
o S Sy ” large gaps on one side estimate
——_o—0— .
= 0.6 ARG T about 50% of photo-nuclear jet
L _._ = .
I - - production breaks up!
‘ = e i
“r _O_\
: ATLAS Preliminary :\
0.2— Pb+Pb 5.02TeV, 1.72nb" ¢ DataEstimate ~ — Basic theoretical modeling
| anti-k, R=0.4 Jets _ . .
| 35<M,, <185GeV © Theory i predicts an even higher rate.
| Not unfolded for detector response |
0 1 1 1 1 1 11 I 1 1 1 1 1 1 11 I
10 102
Zy
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Acceptance and Observables: UPC Dijets

Hy = zp% X, = Mjerse™iets Z, = Mjoese Y iets d’o 1 AY
A — y = -
5 SNN SNN dHdeAdZy L AHTAxAAZy

;‘ I ! roT T T ' L ! T N}h

® ATLAS Preliminary  g2N GeV’

O, 200} Pb+Pb, 1.72 nb’! dxAdFﬁJ ev'] .

Il— y+A— jets - 10

35 < M, < 185 GeV 102

Cross-sections are measured

. 10*
and unfolded in Hr, x4, and z,

100 10°

Results are corrected using a 10-2L ATLAS Preliminary

10°

theoretical model for the EM 102 © Pb+Pb, 1.72 nb"
. e 4. - - y+A—
dissociation probability. o Jdii 65 oy 5
10 i 10
, 10% . i
107 1072 107! 10°° 1072 107!
Xy Xp
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Acceptance and Observables: UPC Dijets

HT:EP% X :Mjetse‘yf'e“ . =Mjetse+yjet5 d3o _1 A
5 4 SNN Y SNN dHdeAdZy LAHTA.XAAZY

Acceptance in x4 is strongly dependent
Hy does not depend strongly on x4 or z,. on the photon energy, z,.

N

%, | ATLAS Prelim\aary g2N | 1 N
G, 200 Pb+Pb, 1.72 nb dx, dH; [GeV'] 5
— y+A— jets 10
L 35 < Mg < 185 GeV 1072

Cross-sections are measured

: 10°*
and unfolded in Hr, x4, and z,.

100 10°

Results are corrected using a
theoretical model for the EM
dissociation probability.

1073 ATLAS Preliminary
Pb+Pb, 1.72 nb™

y+A— jets

35 < M, < 185 GeV

. 10°

I T T TTTIT

10 10°

T

—4
3 1 10 —1—3 — HH”I—2
10° 107 107 10 10
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lo) 12F A 53<H;<66GeV (10 0.015 < x, <0.200 —
. . . . . . ,3,- 10 :: ¢ 66<H; <81 GeV(x10°) UPC 7 + A — jets ::
* The distribution of z, values for large x, in bins of Hy (right) ~10°C L © <Hr<100GeV (x0°) ~ antik R=0.4 Jets -
N F~ O 100<H;<123GeV (x10™) 35 < M, <185 GeV :
demonstrates the measured photon flux. 'U<106:_ O 123<H; <152 GeV (x10™) J =
. . . b — —]
* The breakup model performs well within systematic %S R =
- C " i
uncertainties. I“m e T —
* Disagreements appear to arise at low z,,, where the ° e T
— -k - —
breakup model tends to over-correct. 10°% - aubEL .- . LTTwe 3
- 10°%EF e YT
N F === —
10%E e T
= == - —
— V- - B
02k 10712 == Pythia8 yN - jets, SRR R SN —
= _15:_ = Z nCTEQ PDFs with Pb photon flux —]
: 10 ? 1 | | | | 1 | 1 1 1 111 | | 1 I__
i 107° 107 z,
10-31_ ATLAS Preliminary . © 15%_ 43 < H; < 53 GeV _%_ 53 < Hy < 66 GeV E

E Pb+Pb, 1.72 nb” 10 = e = = 3 -

o \ E ™ [ ] [] T A A
- y+A— jets ()] 0.56 F A A E
| 35<M,,, <185 GeV c —~ “E I , ]
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Importance of Forward Neutrons: OnOn Events

For the first time, ATLAS has Gaps are required on both sides of A factor of 10 more events are
observed dijet production in UPCs the detector: ), An > 2.0 observed in data than are predicted
without nuclear breakup (OnOn). from yy — jets, estimated by Pythia or

comparison to yy — utu~ studies.

% B e 0nOnData i
9} 3| Pythia yy — jets |
_ 10 E —— Re-scaled Pythia 3
2T C =
o5 - .
HO-
10°

1T Tﬂlll

L1 IHlIIl

T Illlllll
L1 lIIIIIl

ATLAS Preliminary
Pb+Pb 5.02 TeV, 1.72 nb"
anti-k, R=0.4 Jets

M, > 35 GeV

UPC Dijets without breakup
Not unfolded for detector response

71 1 1 1 1 1 1 |
10 40 60 80 100
H, [GeV]

T llllllw
L 11 Illll

9/6/2023 Quark Matter 2023, September 3-9, Houston, TX



Importance of Forward Neutrons: OnOn Events

For the first time, ATLAS has Gaps are required on both sides of A factor of 10 more events are
observed dijet production in UPCs the detector: ), An > 2.0 observed in data than are predicted
without nuclear breakup (OnOn). from yy — jets, estimated by Pythia or

o _ _ comparison to yy — utu~ studies.
The distribution shapes are clearly different from pure yy — jets.

2 -e__ : T | LI I T | T I LI | L | LI I T | T LI 2 5000 T T T T | T T T T l T T T T T T I T ‘ T I T T | T T I T
< - Gl - i
Olo ~ ATLAS Preliminary © % ~ ATLAS Preliminary ® (OnOn Data 7
~ Pb+Pb 5.02TeV,1.72nb" | Pb+Pb 5.02TeV, 172 nb! —— Pythia yy — jets ]
1 04 | Notunfolded for detector response ] 4000 Not unfolded for detector response  —_ Re-scaled Pythia — —
= UPC Dijets without breakup 3 L. UPC Dijets without breakup -
- anti-k, R=0.4 Jets = - anti-k, R=0.4 Jets s
- Mg >35GeV . - Mg >35GeV 7]
3 ® 0nOnData 3000 B N
10 =  —— Pythia yy — jets = B |
- —— Re-scaled Pythia ] - -
- + i 2000~ —
107 = i ]
B T . 1000~ .
i IV I I | B TR | & 0
0 0.5 1 1.5 2 2.5 3 -3 3
A¢ y jets
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Importance of Forward Neutrons: OnOn Events

For the first time, ATLAS has Gaps are required on both sides of A factor of 10 more events are
observed dijet production in UPCs the detector: ), An > 2.0 observed in data than are predicted
without nuclear breakup (OnOn). from yy — jets, estimated by Pythia or

o _ _ comparison to yy — utu~ studies.
The distribution shapes are clearly different from pure yy — jets.
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Unfolding Measured Cross-Sections

The measured cross-sections are then unfolded in 3 dimensions to B i Mjoese™iets M;
Hy = Pr =
i

tYjets

jets€
correct for detector effects.
* Low-pr flavor effects are the largest correction.

SNN SNN

Unfolded / Measured

— LI T T 1 LI LI L LI L LI L - []Il]l ! T Il['[]l T T ][]I[]I T T T
3 11 BN ' ' I 2 ATLAS Preliminary
o ATLAS Slmulgtlon Prgllmlnary - 0<|n|<0.3 | 0] Pb+Pb 5.02 TeV, 1.72 nb” 1
0 | (s=5.02TeV, P){thlas YN — jets = 08<|7|<12 ] == 200  UPC y + A — jets
§_ N nCTEORPI;ZS:_l:h PbJEhsoton flux 4 15<|n|<21 | I|_ anti-kt R=0.4 Jets 08
Dq:') 105 : anti-k, A=0. oW+ “+-25<|n]<28 ] 35 < Mjets <185 GeV .
“*-32<|n|<35
QI— i -
— 3o 7 0.6
3 R . 100
- |
1—-—— _z:tﬂ::ﬁ PO P ] 80 0.4
—&— [ E— .
B e e e —— " .
* e - 60
i ] 0.2
0.95 —
1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 l 1 1 1 40
20 40 60 80 100 120 140 160 180 200
truth
P [GeV] A
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Systematic Uncertainties

Systematic uncertainties The jet energy scale and  Control over the preliminary  Systematic uncertainties are
are the key limiting factor ~ resolution uncertainties  low-p. calibration currently also evaluated on the
in our sensitivity to are typically 5-10%. provides the dominant and event
nuclear PDFs. source of uncertainty. selections.
N}... 0.5E 1 1 """I Ll Ll lllllll Ll Ll .EE ] ] ] IIIIII ] ] ] IIIIII ] ] I:: | | || IIIIII ] | || IIIIII | ] I:
JZ0.45F —Gap —Low-u JE ATLAS Preliminary JE UPCy+A —jets 53 <H;<66GeV 3
ofs o4f  Prior  Calibration 3E Pb+Pb 5.02TeV, 1.72 nb” 1f antik, R=0.4 Jets  0.015<z,<0.027 :
+ F —JES - -SystTotal 1 = “4F 35< H; <43 GeV {f 35< M, <185 GeV _
5035 —JER = -Stat I 3F 0.008<z,<0.015 il 1F E
° o03F E|3 I El o ;
e : : -
w 0.25F 43 < H; <53 GeV - - 4F o 4F I I 3
S oo 0004<z,<0008 | = | 2 Tl I 8 Cc-- E
2 : 1 : I -
§ 0-155_ -—— = _E - rC — = '_!_ - =]
= o — | S T -
= I dE — - = " 4E E
0.05F — l: . — :
= — | 1k ' 1E ]
0' ) e ek -——-—-. . ..-.7 : — o 1 . ...|||r 1 1 |||||"| 1 11k y pp—— . . . | . LT 1| I [
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Acceptance and Observables: p+Pb Dijets

ag  Pr D[] 1y — 2l IRZREZ ‘ _ 2py Icosh(y*)e*V ~ 2p"cosh(y )e 7
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Ré‘i_';‘%(p?”g Joyty = e > Ne dpgvggg—bgcg :
1 1 ANgijer
< TA659—90% > Ng619t—90% dp'?vgdybdy*
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Acceptance and Obse

rvables: p+Pb Dijets

Nuclear overlap function

Computed using Standard Glauber
MC techniques to characterize the
relationship between event geometry
and mean number of participants

avg _ pr +pa|| . _y1 =2l IEZREZ ‘ j Zp’?v-gCOSh(y*)e‘l'Yb 2pT Ycosh(y*)e Vb
1 1 dNgijel”
Reoo 19000&(pavg’yb’y*) — < Tup 0 > Ngyet devggOy 9653/’
1 1 del]et ’
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Accepta

nce and Obse

rvables: p+Pb Dijets
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