
measurements of single diffraction 
using the ALFA forward spectrometer at ATLAS

¢ƻƳłǑ {ȇƪƻǊŀ
Institute of Particle and Nuclear Physics, Charles University

on behalf of the ATLAS collaboration

1EPS HEP 2019, July 12th Tom Sykora: single diffraction measured by ATLAS central & ALFA at 8 TeV



talk is based onthe conference note:
aŜŀǎǳǊŜƳŜƴǘ ƻŦ 5ƛũŜǊŜƴǘƛŀƭ /Ǌƻǎǎ {ŜŎǘƛƻƴǎ ŦƻǊ{ƛƴƎƭŜ 5ƛũǊŀŎǘƛǾŜ 5ƛǎǎƻŎƛŀǘƛƻƴ ƛƴҞǎ Ґ у TeVpp collisions using the ATLAS ALFA Spectrometer

ATLAS-CONF-2019-012

Inclusive single diffractive dissociation, pҌ Ǉ Ҧ p + X, where 
Xstands for adissociative system, with a massMX

2, is studied 
using data collected by the ATLAS experiment at the LHC. The 
intact proton p is reconstructed and measured in the ALFA
forward spectrometer, while charged particles from the 
dissociative system are reconstructed and measured using 
the ATLAS Inner tracking Detector (ID) and calorimeters.

Differential cross sections are presented as functions of the 
proton p fractional momentum loss ˅, the four-momentum 
transfer squared t, and the size of a pseudorapiditygap 
measured from the edge of the ATLAS calorimeters ɲ́ . The 
resultsare interpreted in the framework of Regge
phenomenology, with pomeronIPŀǎ ŜȄŎƘŀƴƎŜŘ άǇŀǊǘƛŎƭŜέΦ
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p-p collisions: diffractive and non-diffractive components 

Å SDhas large cross section but was not
precisely measured in previous analyses
based onrapidity gaps

ATLAS: Eur. Phys. J. C72 (2012) 1926 
CMS: Phys. Rev. D 92, 012003

due to no possibilityto well distinguish SD,
DDand the tail of NDcontributions and no
direct access to the underlying dynamics

Å present analysis based on proton tagging
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measurement based on rapidity gap ς
motivation for proton tagged measurement(s) 

Å better precision of the total inelastic p-p cross section

Å understanding the low Bjorken-x region of proton structure

Å interpretation of cosmic ray air showers 

Å with proton tagging - removal of DDand ND

Å direct access to t and ˅
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experimental setup
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second proton dissociates, producing a multi-
particle hadronic systemX; charged particles 
with pT җ лΦн GeV and | |́ Җ 2.5 are 
measured in the IDallowing determination of 
the primary vertex position. 

proton p is scattered through a very 
small angle of typically 10 - 100 µrad 
and is measured by ALFA detector 
240 m from the ATLAS Interaction 
Point (IP); the detector was placed 
7.5 mm from the beam in the 
dedicated run of the LHC with the 
special ƘƛƎƘ ʲ=z 90 m optics 

Minimum Bias Trigger Scintillator (MBTS)
pseudorapidityrange: 2.1 < |́ | < 3.8

ALFA detector (one side)

5EPS HEP 2019, July 12th Tom Sykora: single diffraction measured by ATLAS central & ALFA at 8 TeV



Å 8 TeVdata from low lumi and pile-up run нлсуумΣ [I/ Ŭƭƭ нуос, July 
12ς13, 2012; ˃ = 0.08,ʲϝ Ґ 90 m 
(the same run was used for 8 TeVALFA elastic / total cross-section 
analysis Phys. Lett. B761 (2016) 158)

Å trigger: ALFAand MBTSsignals on opposite sides of the IP

Å ALFAselection: exactly one reconstructed proton in an ALFAarmlet 
with additional off-line selection for SD events using the geometrical 
cut: (Ø, ̒ xύ ǿƛǘƘƛƴ оˋ ŜƭƭƛǇǎŜ ŀǊƻǳƴŘ [0, 0], where Øis a proton track 
mean position, ̒ x is a proton track local angle between stations 

Å MBTSselection: at least 5 (out of 16) counters above noise threshold 

Å IDselection: җ м ǘǊŀŎƪ ǿƛǘƘ pTҗ200 MeV, reconstructed vertex

measurement conditions and event selection

data

MC

ALFA armlet (one out of 4)
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=˅ MX
2/s : fractional proton energy loss; reconstructed from

Å tracks in the ID

Å track in ALFA

ÅΩǾƛǎƛōƭŜ ǎƛȊŜ ƻŦ pseudorapidityƎŀǇΩ ҟ́ - between tracker edge on side 
with proton (́ Ґ ҌнΦр ƻǊ ҍнΦрύ ŀƴŘ the first ID track with pTҗ 0.2 GeV 

fiducial region of the measurement: 
Å 0.016 < |t| < 0.43 GeV2

Åҍ4.0 < log10 ғ˅ ҍмΦс  όҭ  ул < MX < 1270 GeV)

t = - pT
2 : four-momentum transfer squared; pT reconstructed from 

proton track in ALFA detector 
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A˅LFA= 1 ҍ Ep/Ebeam

˅ ὉᶸὴȟȾί

Å lower limit in  ˅ determined by MBTS requirement
Å upper limit in ˅ and range in t determined by ALFA acceptance
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variables and fiducial region of the measurement


