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Motivation i

saturation

region

e Jetsin leading order approximation: = = p—ﬁein

- forward jets with low p,. offer insights into the parton
densities and their evolution at small x.

In 1/x

e Saturation scale in heavy ion larger than single nucleon.

- Q? increases as A"® with respect to proton -> for lead ~
factor 6

- More accessible experimentally.

- Jets in the p+Pb data probe the ion parton density at low
values of x - therefore sensitive to possible enhanced
saturation effects in nuclei.
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Forward Calorimeter at CMS M Catorimeter (ECAL) o Caonnee o

Forward
Calorimeter (HF)

e CASTOR EM-hadronic calorimeter at CMS:
-6.6 <M =<-52
- Forward calorimeter at 14 m from interaction point

) Track
e CASTORhhasnon segmentation. Present energy (Pr?:eleé Strips)

spectra instead of pt

e CASTOR successfully extended acceptance for different

measurements:
- Inelastic and diffractive cross sections
- Forward energy flow and underlying events

- Jet spectra
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p*Pb differential jet cross section as a function of jet energy

p+Pb |s.=5.02 TeV 3.1 nb’

T

p+Pb |/sy=5.02 TeV 3.1 nb"
anti-k,(R=0.5) -6.6<n<-52 1

—
Q

E 108 ;-CMS anti-k(R=0.5) -6.6<n<-5.2 . % z cMs E
S - G HIJING ® Data b ©) E —— KATIEKS nonlinear @ Data E
c Eooee EPOS E £ 10%f — KATIEKS lincar .
E 10F QGSJETII-04 . E A= E — AAMQSMV E
% ;!1_9_. |:| Sys. uncertainty _; _qu 3 D Sys. uncertainty 3
10 g I

109 7 e | 10

1 0—5 E 1 1 1 1 : 1 0_4
) 1o —0——e LA A CEEE U 1 Ke) 1ke o o @ L =' *
WA BT ey 4 L f L ] ]
o 102 s R o 10 3

1000 1500 2000 2500 10 1000 1500 2000 2500

E [GeV] E [GeV]

e The predictions of the EPOS-LHC and QGSJETII-04 model differ by more than two orders of magnitude at E = 2.5
TeV.

- bothyield an energy spectrum that is too soft and underestimate the data at high energy.

e HIJING model describes the measured distributions best.

e KATIE-KS predictions differ by an order of magnitude in the low energy region, while converging for the high
energies.

e The AAMQS model underestimates the data also in the region most affected by saturation.
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Pb+p differential jet cross section as a function of jet energy
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Ratio of the p+Pb to Pb+p cross sections
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p+Pb cross section order of magnitude smaller
than Pb+p.
Ratio is quite flat, substantial uncertainty
cancelation occurs.

- Ratio opportune observable
HIJING describes shape well but an overall factor
~ 2 off, due to poor Pb+p description.

EPOS-LHC model describes the lower energy
part of the ratio spectrum well, but fails to
describe the shape at high energies.

QGSJETII-04 underestimates both the shape and
normalization of the ratio, which can also be
attributed to the poor description of the p+Pb
spectrum.
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Summary

e Measurements of the differential inclusive forward jet cross sections in proton-lead
collisions at 5.02 TeV have been discussed.

e Overall, none of these saturation models can explain all the features observed in the data.

e Disagreement between the data and the KATIE and AAMQS saturation models is the
largest in the region where nonlinear effects are expected to be the strongest.

e Jetspectrain CASTOR in proton lead collisions appears to have good resolution for

low-x physics studies.
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