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single diffraction } X M2

Inclusive single diffractive dissociatiopb Lp +PMHwhere
X stands for alissociative systepwith a massv,?, is studied @
using datecollected by the ATLA&Kperimentat the LHCThe
intact proton p is reconstructed and measured in thé FA |
forward spectrometer while charged particles from the
dissociative systenarereconstructed and measured using
the ATLASnner trackingDetector (ID) and calorimeters

Differential cross sectionare presented as functions of the
proton p fractional momentum loss, the fourmomentum
transfer squared, and the size of pseudorapiditygap
measured from the edge of the ATLAS calorimetérsThe
resultsare interpreted in the framework ofRegge
phenomenology withpomeroniPl & SEOKI y3SR & LI NI AOf Sé o

talk i1s based orthe conference note:
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p-p collisions: diffractive and nediffractive components

for illustration

Non Diffractive
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A SDhas large cross section but was not
precisely measured iprevious analyses
based orrapidity gaps

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

due tono possibilityto well distinguishch
DDand the tail ofND contributions and no
direct access to the underlying dynamics

A present analysis based oproton tagging

Tom Sykora: single diffraction measured by ATLAS central & ALFA at 8 TB



. . = 3r rrr-~ 1.+~~~ 1rrrr 1T 11
measurement based on rapidity ggp g F ATLAS ~ —e— Datal=74pb ]
. - X “= 2.5 \s=7TeV ——— PYTHIA 6 ATLAS AMBT2B
motivation for proton tagged measurement(s) § H . L p >200Mev _._. PYTHIAS 4C :
8 2 H_ ----- PYTHIA 8 DL —
Lppeng ] ~ T T TTTT T T T TTTT T T T TTTT T T 1T T4 : I'"-_ PHOJET -rE
‘é 1005 ° ATulxs (MBTS) — Plythias 3 1 5:_’. +++-+-+ e j_____r__,_l =
_'6 :_ L ATLAS (ALFA) -- EPOS LHC ’: - - -: _ + ----- --; '_: e ia -.-M'__'__ 'm._
¢ gor | jorEM --- QGSJET-I 3 E I e SUUT oy o E
= o LHCb ] 0.5 -
80 Auger e = -
705 © PP (non-LHC) E s [ ' ' ’ ' .
g o pp g § 15 i_—'—| o ___z
“F E = i . :
50 = - , -
= . 2 3 4 5 6 7 '6:3
40 —] An
L E 3‘ 3_ I L L .
30 :_ATLAS 70:30 80‘00 90‘00 100‘00 ﬂCIiOO 12(;00 13[;00 _:: lg. E ATLAS Data L = 71 Mb_1 E
E o0 I Lol I Lol 1 Lo 15'2‘5:1 \S=7TeV _— PYTHIA84C —
102 10° 104 3 B p, >200 MeV = Non-Diffractive ]
s [GeV] £ 2f Single Diffractive -
a Double Diffractive 3
.. . . . 1.5 —
A Dbetter precision of the total inelastip-p crosssection ty w , .
. . . 1 \ T
A understandinghe low Bjorkenx region of protonstructure s
) -/ /// / / i ,' / / / / S A // //// // / / / / / / / / i /
. . . . NI / ’ ’/, /// /7 / /'// // / / / ///,///,
A interpretation of cosmic ray air showers @ — e S E
]
(]
A with proton tagging removal ofDDandND Q

A directaccess ta and Vv

2 3 4

5 6 7 8
An©
EPS HEP 2019, July 12th Tom Sykora: single diffraction measured by ATLAS central & ALFA at 8 T4




second protordissociatesproducing a mult

oroton p is scattered through a very experlmental setup aiﬁlgemad%mﬁgelm?;eaggfg particles
T .

small angle of typically 10000 prad : L
and ismegasureoxllap ALgMetectlér Minimum Bias Trigger <intillator (vBTg Mmeasuredn the D allowing determination of
y the primary vertex position.

240 mfrom the ATLAS Interaction PSeudorapiditrange:2.1 <[ | < 3.8
Point (IP)the detector wagplaced -

7.5 mm from the beam ithe I
dedicated run of the LHC withe A NE \
specialk A = & 90i m optics AN

ALFAdetector (one side)
Muon Detectors 1, inets magnets| Radiation  Conductive Detector, Argon Cabrimeter
Tracker Tracker Calorimeter
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measurement conditions and event selection

-(—.%-' 0.003 10° @
A 8TeVdata from lowlumiand pileuprunt ncyy m= [, Uuly E 0.002 [S= 8 TeV 5 %
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(the same run wassedfor 8 TeVALFA elastic / total crossection 00T EEES 2
analysis Phys. Lett. B761 (2016))158 N - 3 5 5

A trigger: ALFAand MBTSsignals on opposite sides of the : : o

10

A ALFAselection exactlyone reconstructed proton ian AL - armlet
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variables and fiducial region of the measurement

}xmg

N
t
t =- p;*: four-momentum transfer squaredy; reconstructedfrom

proton track in ALFA detector
v=M,?/s: fractionalproton energyloss; reconstructed from

A tracks in the D
v (Ov np)IWT

A track in ALFA
VaLra= 1b E/Byeam

A QO A & A o ps@udosapiditd I IR between tracker edge on side
withproton( I' b H ®p 2 K fiksHdrpck withp/Hk0.2 GeV
fiducialregion of themeasurement

A 0.016< |t] < 0.43 GeV¥ A lower limit in v determined byMBTS requirement
A b4.0 <log,,vF b mdbIC << 1270GeV) A upperlimit in vand rangen t determined byALFA acceptande
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