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- mini workshop: UHECR and hadron interaction in the LHC era -

2011 10 12 11:00-15:00
6
11:00-11:40 Recent results and plan from Telescope Array by D. Ikeda
11:40-12:10 Recent results and plan from LHCf by H. Menjo
13:30-13:45 Observations of the muon bundles with IceCube by A. Ishihara
13:45-14:45 Hadronic Interactions & Air Showers by S.Ostapchenko
14:45-15:15 CGC and CR Dby K. Itakura

15:30-17:00 ICRR seminar by Sergey Ostapchenko
-Interaction models: ultrahigh energy cosmic rays and LHC data-
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Physics Motivation

UHECRS Auger TA

fLHC (E,.,=10'7eV)
E [eV] Key parameters

= Total Cross Section
-~ TOTEM, (ATLAS, CMS)
= Multiplicity
- Central detectors
» Inelasticity/Secondary spectra

- LHCTf zpcs
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CERN LHC Large
Hadron Collider 450GeV x 450GeV
TeVx 7TeV
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The LHCf experiment
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The LHCf detectors

Sampling and Positioning Calori
*W (44 r.l , 1.7\ ) and Plastic Scintillator x 16 Layers
* 4 positioning layers

XY-SciFi(Arm1) and XY-Silicon strip(Arm#2)

« Each detector has two calorimeter towers,
which allow to reconstruct n°

__________________________________________________

Performance
' Energy resolution (> 1OOGeV) _
<5% for photons g e eveeti 5 4
30% for neutrons —
Position resolution
< 200pum (Arm#1)
40pum (Arm#2)

Front Counter
e Thin scintillators with 80x80mm?
« To monitor beam condition.
» For background rejection of
beam-residual gas collisions
by coincidence analysis




LHCH

2004 5 Letter of Intent

2004 7 SPS/CERN
2005 10  Technical Report

2006 2 Technical Design Report

2006 6 LHC Committee

2006 8 Arm#1l SPS

2007 8  Arm#l/#2 SPS

2008 1 Arm#1/#2
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Event sample of 2y measured by Arm?2

Longitudinal development measured by scintillator layers
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Lateral distribution measured by silicon detectors

U Tt 9 mass reconstruction from two photons
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Systematic studies
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Particle | dentification

A transition curve for Gamma-ray

A transition curve for Hadron
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1

First physics results has been published.

“Measurement of zero degree single photon energy spectra
for v s=7 TeV proton—proton collisions at LHC”
O. Adriani, et a., PLB, Vol.703, p.128-134 (09/2011)

12010 5 15

e Luminosity 6x10%cm~2st

PID Efficiency & Purity
Pseudo-rapidity
n >10.94 and 8.81<n <8.9

G i ys = 71.5mb
(cf. 735+ 06" mbby TOTEM )

3.5
Arm1:0.68nb1, Arm2:0.53nb-1

Pseudo-rapidity selection
Front view of Arm1 Front view of Arm2
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@V =7TeV p-p

Data Error bars : Statistical errors, Gray hatch: Systematic errors
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BV s=7TeV

— ATLAS

m Vv s=900GeV
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vV s =14TeV p-p

2010 v s=7TeV 10 vV s =14TeV
200Gy » 2000Gy
Elijen Technology EJ260 % GSO

KURARAY SCSF-38 ===  GSO

EJ-260 GSO
GSO GSO (Gy) 100 106
1mmE 20mm (Rl (g/cm?d) 1.02 6.71
5 G50 bars
(cm) 14.2 1.38
=l
(ns) 9.6 30-60
Nal=100 19.6 20
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GSO bar
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LHCH

GSO

2012 5

2012 7

2013

@HIMAC
@HIMAC
@ : @HIMAC
GSO bhar
HIMAC

Arml

CERN SPS

Arm2

walh

Relative Light Yield (%)
wlb

A
—r GSO _ _
20y - LA
E = -
O [
L
8ol - . __ .
L ]
o EJ-260
m _________________ - -
o L
L]
o %
y o
1 10° 10 40
Dose (Gy}

21



|nformation

- GSO K.Kawade, et a. , published in INST
“Study of Radiation Hardness of Gd,SiO, scintillator for Heavy lon Beam”

— T.Mase, et a. , in preparation
— FC Luminosity K.Taki, et al. in preparation

LHCS Air Shower Simulation
— COSMOS Xmax

— Segey Ostapchenko  QGSIET
— Tanguy Pierog ( EPOS )
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