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LHCf: location and experimental |ayout
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L HCf Detectors

2

Arm#l 20mm  40mm
Arm#2 25mm=E 32mm-

W 44r), 16\

. Plastic scintillator x 16 layers

' » Position Detector

Scifi x 4 (Arm#l) o x = 0.17mm

Silicon Tracker x 4 (Arm#2)
0 x = 0.05mm

* Energy Resolution
<5% (gamma), 30% (hadron)
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Arm#l
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Front Counter

Front Counter calorimeter

Cu bar

Beam pipe

O
0 Front counter
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O Front Counter
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simulation

Simulation 20mm Calorimeter

For 14 TeV collisons

Neutron Energy Distributions
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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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LHC/LHCY 2009

2008 9 LHC first beam event
- 10 LHC

2009 10 LHC 11 Beam

2009 11 20 LHC commissioning

450 GeV -~ LHCf
— 12/11-12 450 GeV stable beams, collision data of LHCS

12 14 1.18TeV stable beam



LHCf 2010
2010 1
DAQ, Front counter, Laser calibration
MC
4 3.5TeV
2

10 SPS
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Accumulated Eventsin 2010

[ 108 events! ] [LHCf removal]

/ Integrated Shower & Pi0(x100) Events at 3.5TeV \
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Summary of Operationsin 2009 and 2010

900 GeV no crossing angle
Total of 42 hours for physics
About 10° showers events in Arm1+Arm?2
06 Dec. — 15 Dec. 2009
27.7 hrs, 500k collisions [2.8k/3.7k single showers]
02 May — 27 May 2010
15 hrs, 5.5M collisions [44k/63k single showers]

7 TeV 0 and 100u rad crossing angle

Total of 150 hours for physics with different setups
Different vertical position to increase the accessible kinematical range

30 Mar. — 19 July 2010

~ 4-108 shower events in Arm1+Arm2 [172M/161M single
showers]

~ 10° =¥ events in Arm1+Armz2 [345k/676k Tt 9]




Summary of Operationsin 2009 and 2010

Status
900 GeV 7 TeV
July 2010
Oct. 2010 SPS
2013 14 TeV

upgrade
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Event sample measured by Arm2 at 30 March 2010

Bl £2mm row

Al LM row

E i | ||_”H"n - | -E. 10000 _— —— AT Rrmm 1
g 10000 =
T y
° small large
B 5000}
soo0] ’J
1:‘I= L 1 '_I_!_IE 0 1 1
a F 4 ] L] bl 12 14| a-m-rlﬁ a 4 & 8 1@ 12 14 L‘w?ﬂ
K-¥iaw
;E' — —AZO0E1
A000 F—
:"C X1-X4 ! e
s00|— H'L
[ J-'JJ g AZ2X 1
[ '|
— e "u g
] S —_— == — = m —AZAE1
1] 50 100 150 200 E!iﬂ 350
!Blﬂp L
K-Y¥iaw
3 — —A&Z 01
i'lfh'.'ll'l —
w [ -
¢ F YLlY4 ﬂ‘u o
soo] BN
= i ] ! by —ARZIT1
[ .._|1:|_h["'IIJ|r I'I._l IJL
— o or A n
1] - - = - m“rﬁié"'d —_— 'Ia'_{‘hll%'l' ATIVA
] 0 100 150 200 250 00 350 S




Particle | dentification

A transition curve for Gamma-ray A transition curve for Hadron
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Energy Spectra at 900GeV
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Events (/10MeV)
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/ TeV single gamma spectra
on small tower in Arml
predicted by various models
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