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LHCf = “_HC forward?”

= |[ntroduction.

v Detector : calorimeters covering n > 8.4 in IP1.

v Measurement : energy spectra and P-
distributions of energetic neutral particles.

= Preliminary results in 900GeV collisions
= Very preliminary results at 7TeV collisions
= Operation plan in this year and in future.
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LHCT Detector(Arm#1)
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The detector has been installed
In 96mm gap of the beam pipes. 4




The LHCTf detectors yfﬁ@?

Sampling and Positioning Calorimeters
*W (44 r.| , 1.7\ ) and Scintillator x 16 Layers .
* 4 positioning layers
XY-SciFi(Arml) and XY-Silicon strip(Arm#2)
« Each detector has two calorimeter towers
which allow to reconstruct n‘)

_____________________________________________________

' Expected Performance
' Energy resolution (> 1OOGeV) Schematic view of
<5% for photons g the calorimeters in Arm#2
30% for neutrons |
Position resolution
< 200pum (Arm#1)
40um (Arm#2)

_____________________________________________________

Front Counter
« thin scintillators with 80x80mm? \
40mm

* To monitor beam condition.

« For background rejection of
beam.-re§|dual gas coII.|S|ons 20mm>¥
by coincidence analysis

Z, | o
Schematic view of
the calorimeters in Arm#1
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L HCf can measure yfﬁ@?

Energy spectra and
Transverse momentum distribution of

e Gamma-rays (E>100GeV,dE/E<5%)
e Neutral Hadrons (E>a few 100 GeV, dE/E~30%)
e Neutral Pions (E>700GeV, dE/E<3%)

at psudo-rapidity range >8.4

» The Aim is to calibrate hadron interaction models
for ultra high energy cosmic ray physics.
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= Operations In 2009 =

With stable beams at 900GeV, 06.Dec. — 15.Dec
2.6 hours for commissioning
27.7 hours for physics

~2.800 shower events in Arm1 ~5x10° collisions
~3,700 shower events In Arm2  at IP1

Expected spectra with each hadron interaction model
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Results at 900GeV yfﬁ@?

Hit map of Gamma-rays
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Particle Identification

A transition curve for Gamma-ray _ A transition curve for Hadron
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Comparison between calorimeter towers of Arm2
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Comparison with MC @ Arm1 [SAfED

Gamma-ray like @Arm1 Hadron like @Arm1
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» Checking detector response for hadrons carefully by beam test data
with 150GeV, 350GeV protons.
 Studying systematic errors. for the moment. Sys. of Energy scale (+11% /-5%3)
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Comparison with MC @ Arm?2 yfﬁ@?

Gamma-ray like @Arm2 Hadron like @Arm2
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More statistics by data taking at 900GeV soon
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= Operations In 2010 =

Data taking at 7TeV collisions is ongoing !!!
Already 7x10° shower events in Arm1 and Arm?2

have been collected (30t Mar. - 19t Apr. 2010)
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Very preliminary results yfﬁ@?

Gamma-ray @ 25mm
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Operation Plan yfﬁ@?

We will take data in LHC commissioning phases
with low luminosity at every collision energy.

2009 Took data at 900GeV collision.
~6,000 shower events

2010 Take data at 900GeV again.

Operation at 7TeV until 2 pb-1.
Then remove detectors and upgrade them.

2013 Install detectors again. Operation at 14TeV

+ we want to measure at intermediate energy
~3TeV, if LHC has.

+ we want to measure at light lons collisions
In some future.

17



s The LHCf experiment is
v a forward experiment of LHC with calorimeters at zero degree.
v measuring energy spectra and transverse momentum
distributions of very energetic neutral secondaries at the very
forward region of IP1 (n>8.4).
= At 900GeV pp collisions,

v We successfully took 6,000 shower events in the last year
operations.

v Measured gamma-ray energy spectra are in good agreements
with MC within statistics and systematic errors.

v We are checking hadron response of the detectors and
systematic errors.

v More statistic data will be taken in operations soon.
m At 7TeV pp collisions,

v Data taking is ongoing successfully.

v We will operate until 2pb-t Integral luminosity
(for a few months)

18



Buck up



Sub detectors -Front Counter- %ﬂ@?

= Thin scintillators with 8x8cm?2 acceptance,
which have been installed in front of each main
detector. «— Electronics box

Schematic view of Q

Front counter

Plastic Scintillators
+ Copper plate

‘\«‘;

« To monitor beam condition.

* For background rejection of
beam-residual gas collisions
by coincidence analysis
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Enerqy Resolution
for electrons with 20mm cal.

:5; [ % Beam {(450V)
w I L » Beam {600V) |
0 g0l o Simulation(450V)
<] i E| 0 Slmula:ltlon(ﬁﬂﬂ\!)
- - Electrons 50GeV/c - ZOOGeV/c
5l 5 ____________________ ; _____________________ . — Muons 150GeV/c
S L L - Protons 150GeV/c, 350GeV/c
O '5iu' - '130' - '15i0' — '2[i]u' Position Resolution (Silicon)
Energy [GeV] ARMZ-ADAMO Residusis Afer Allin [esistion & e aam
wel- POSition Resolution (Scifi) ¢ [ e il
aun:— m_ :'5_’_ HE
_ o =1724m i e e
for 200GeV 1 |
- electrons : o =40pm
: - for 200GeV
anu} " electrons

_X-pes [mm]



70 reconstruction at the beam test
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PiO mass at 7TeV yfﬁ@?
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ADC counts
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