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Experimental Set-up & Detectors
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The LHCT experiment at LHC

» LHCH, the smallest LHC experiment, is a fully
dedicated collider experiment to HECR Physics g
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Detectors installed in the TAN region, 140 m away from ATLAS Interaction P01nt (IP1) _

x Here the beam pipe splits in 2
separate tubes.

x Charged particle are swept away by

magnets
Protons :
Charged particles
Nelgral particle b
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Physics goals & motivations
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Why LHCS?

Physics goals & motivations




Ultra High Energy Coswic Rays

—_ - ——

Experimental observations:
Extensive Air Showers at E>100 TeV only EAS
(shower of secondary particles)
lateral distribution
longitudinal distribution
particle type
arrival direction

Astrophysical parameters:
(primary particles)
spectrum
composition
source distribution
origin and propagation
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How LHCf can calibrate MC?

Physics Performances
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LHCf operation @ 900 GeV

With Stable Beam at 9oo GeV 06 Dec — 15 Dec 2009

. Gamma- ray @ 25mm
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Longitudinal development of y shower Longitudinal development of Hadron shower
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Comparison between ARM2 towers

Comp.Hadron spectra

Comp.Gamma-ray spectra
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LHCf spectra at 900 GeV
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l.Hcf operation @ 7 TeV
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crossing angle for different vertical detector positions
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SIBYLL DPMJETS Pythia

5% 0.0001

Armi 735 238 4 0.031 021 1919 0.0011 105 310.7 0.0034

Events (110MeV)

Arm2 1237 1 0012 | 010 1108 | 0.0009 024 1775 | 00014 | 015 1%0 0.0010

Am2 136 1913 ] 0018 | 0.21 165.1 | 0.0013 047 2685 | 0.0016 01 169 0.00059

A - Generation Distribution of 1) (SIBYLL) Geometrical Efficiency for n Expected measurment distribution
. : 1 b A 2 L N [ 1.59 events/2x105¢col:] '
/@ ratio or n production Rt (ormal) g 3

spectra vary a lot among
different interaction models.
A good handle to probe the 05
models

Another calibration point for

-
(=]
[

1
Geometrical Efficiency

P; [GeV/c]
P; [GeVic]
P; [GeV/c]

0.5

or—d — ol |

3

10 10
Energy [GeV] Energy [GeV]

10"

3

more robust energy scale Ehergy [GeV] 3

Typical n/n® =103~104at 7TeV.
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Sumwmary

LLHCfis a

dedicated astroparticle experiment to measure

neutral particle produced in the very forward region at LHC

LHCI successfully completed data taking at 9oo GeV and 7
TeV. The detector has been removed from the TAN on July

20

900 GeV

analysis is almost final and ready to be submitted

for publication while 7 TeV analysis is progressing quickly

The detector will be upgraded during 2011 to improve
radiation hardness

LHCft wil

| provide crucial calibration of hadron interaction

for CR study with the actual and forthcoming data

Alessia Tricowmi

University & INFN Catania

Early Physics with the LHCf experiment at LHC
ICHEP 2010, July 22-28 2010, Paris
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Events(/20GeV)
Events(/20GeV)

We wish to thanks all the people who contributed to this
successful first data taking period and say...

Looking forward to come back very soon for
14 TeV data taking!!!
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Sowe additional infos...
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Radiation Pamage

Light yield of plastic scintillators inserted in
calorimeters is decreasing due to the radiation
damage, in agreement with what we expect from our
irradiation measurements

We are monitoring light yield by nitrogen laser and

710 1nvariant mass.

Slow recovery of

light yield with time
When irradiation stops
(Annealing effect)

n® mass peak

134

133

132

131

Stability of 1° mass peak at Arm2

i . i . i . i . i . | . i i
01/04 15/04  29/04 13/05 27/05 10/06  24/06 08/07
TIME (CEST)
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Timeseries Chart between 2010-03-30 06:34:00 and 2010-07-15 06:34:00 (LOCAL_TIME)
— SIMA4LL1LM135:D0SE_HS - SIMA 4RT 1 RM1 95:DOSE_HS

Gy

! l
May-2010 Jun-2010 Jul-2010
LOCAL_TIME

In agreement with our expectations for the Integrated Luminosity
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1.2

Scintillating fibers and scintillators

10 i 5
: K
. S NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NN EEE Pl >; --------------
2 K
2 os *%
N 290MeV/n '*G ion and
.’Eﬂ “Co Y —ray irradiation
= 06
N - -# - EJ260_1 Xe
® - -m - EJ2602 Xe
£ q4 - -k - BC404_1 Xe
= - =% - FiberLG_3_Xe *Expected dose: 100 Gy/day af 103° cm2s!
—6—EJ2601.C Fewmonths @ 10%° cm?s-!: 10 kGy
0.2 B—EJ280 2 G » 50% light output
- . BC404.1.C Conti ” d calibrdti “h
1260 11 %o C B0 ontinous monitor and calibrdtionwi
—8—EJ260_12_Xe_Cof0 Laser system!!!
0.0 . ! L ] ﬂ‘ |
1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1 E%+03 1E+04 v 1.E+05
Dose (Gy) 1 kGy 30 kGy
Alessia Tricomi Early Physics with the LHCf experiment at LHC

University & INFN Catania ICHEP 2010, July 2228 2010, Paris ""ﬂ’



