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Introduction

…but also forward detectors providing measurements
of forward intact protons: ALFA and AFP
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Measurements with rapidity gaps
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Measurements with rapidity gaps – diffractive jets

ξ = M2
X/s

ξ̃ =

∑
pT e

±η

√
s

­6
10

­5
10

­410

­3
10

­210

­110

1

ξ
10

log

­4 ­3.5 ­3 ­2.5 ­2 ­1.5 ­1 ­0.5 0

ξ∼
1

0
lo

g

­4

­3.5

­3

­2.5

­2

­1.5

­1

­0.5

0

ATLAS Simulation

 [
n
b
]

F η∆
 /
 d

σ
d

1

10

210

3
10

410

5
10

6
10

710 ­1
 = 7 TeV, L = 6.8 nbsData 

Total exp. uncertainty

PYTHIA 8 ND

POWHEG ND + PYTHIA 8

ATLAS

 R = 0.6tAnti­k

Fη∆

0 1 2 3 4 5 6

M
C

/D
a

ta

0
0.5

1
1.5

2

ξ
∼

10
log

3.2− 3− 2.8− 2.6− 2.4− 2.2− 2−

 [
n
b
]

 ξ∼
1
0

 /
 d

 l
o
g

σ
d

0

50

100

150

200

250

300

350
 ­1 = 7 TeV, L = 6.8 nbsData 

Total exp. uncertainty

=16%)2 model (S 2POMWIG S 

PYTHIA 8 SD+DD+ND D­L

PYTHIA 8 SD+DD+ND S­S

PYTHIA 8 SD+DD+ND MBR

ATLAS

 R = 0.6
t

Anti­k

 > 2Fη∆
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Exclusive dilepton production

Phys.Lett. B749 (2015) 242-261; M. Dyndał, M. Przybycień (AGH)
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ALFA (Absolute Luminosity For ATLAS) detectors

K. Korcyl (IFJ): trigger and data acquisition
B. Żabiński (IFJ): detector control system

G. Gach (AGH): data preparation
M. Trzebiński, R.S. (IFJ): LHC optics, alignment
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Elastic events in ALFA
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Total cross section measurements
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Diffraction with ALFA
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Measurement efforts lead by L. Adamczyk (AGH)
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ATLAS Forward Proton (AFP) Detectors

Complementary to ALFA
Horizontal approach
Radiation hard
Tracker + ToF
Standard LHC optics
Can measure rare processes
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Design: feasibility studies, detector performance
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L. Adamczyk, J. Chwastowski,
M. Dyndał, M. Trzebiński, R.S.
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AFP and di-photon resonance at 750 GeV

ATLAS and CMS observed an excess
around 750 GeV in γγ events
Decay to γγ means that exclusive
two-photon production mechanism is
possible:

pp → p+γγ+p → p+R+p → p+γγ+p

Within AFP2+2 acceptance!
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AFP commissioning

All this would not be possible without the support of NCN
(2012/05/B/ST2/02480) and MNiSW (1285/MOB/IV/2015/0)
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Involvement of Cracow groups in AFP

DCS
E. Banaś, S. Czekierda, Z. Hajduk,
J. Olszowska
TDAQ
K. Korcyl, B. Żabiński
Commissioning, calibration
M. Trzebiński
Alignment
P. Buglewicz, J. Chwastowski, R.S.
Optics
M. Trzebiński, K. Cieśla
Beam tests
L. Adamczyk, S. Czekierda,
M. Dyndał, M. Trzebiński, P.
Buglewicz, K. Cieśla, P. Świerska,
K. Janas, R.S.
Simulation
L. Adamczyk, M. Dyndał
Trigger
G. Gach, M. Trzebiński
Data preparation
G. Gach
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Summary

Diverse activities related to forward physics in ATLAS
Completed measurements:

without proton tagging – soft diffraction, hard diffraction, exclusive
production
with ALFA detectors – measurements of elastic scattering and total
cross section

Ongoing measurements:
total cross section at 8 TeV
diffraction with proton tagging (ALFA)

Succesfull installation and commissioning of first AFP arm
Plans for future:

ALFA runs with ultra-high β∗ LHC optics
(→ Coulomb-nuclear interference region)
AFP physics runs – high mass diffraction (soft and hard)
Installation of second AFP arm (2016/2017)

Crucial contribution of Polish groups at AGH and IFJ PAN
15 / 14


