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The LHCT experiment

LHCT Detector(Arm#1)
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« W (44 rl , 1.7),) and Plastic Scintillator x 16 Layers
4 posmonlng Iayers
XY-SciFi(Arm1) and XY-Silicon strip(Arm#2)
- Each detector has two calorimeter towers,
which allow to reconstruct =°

———————————————————————————————————————————————————

Performance
Energy resolution (> 1OOGeV)
<5% for photons
30% for neutrons
Position resolution
< 200um (Arm#1)
40um (Arm#2)

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



プレゼンター
プレゼンテーションのノート
The Arm#1 and Arm#2 , each detector has two sampling and imaging calorimeters.
The each calorimeter are made of 44 r.l. tungsten layer and 16 scintillator layers and 4 position sensitive layers.
The position sensitive layers of Arm#1 are made of  XY pair of scintillating fiber bundles. 
The position sensitive layers of Arm#2 are made of  XY silicon strip detectors. 
Two independent calorimeters allow to reconstruct neutral pion from pair photons.

The energy resolution is less than 5% for  photons with more than 100GeV and about  30 % for neutrons.
The position resolution of Scintillating fibers in Arm1 is less than 200 um.
And position resolution of silicon detectors in Arm2 is about 40um.
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Year Correspond- | Journal Title
ing author

2011 Aug | T. Sako PLB Measurement of zero degree single photon energy spectra for
\'s = 7TeV proton-proton collisions at LHC

2011 Sep | K. Kawade | JINST | Study of radiation hardness of Gd,SiOs scintillator for heavy
ion beam

2012 Jan | K. Taki JINST | Luminosity determination in Vs = 7TeV proton collisions
using the LHCf Front Counter at LHC

2012 Apr | T. Mase NIM A | Calibration of LHCf calorimeters for photon measurement by
CERN SPS test beam

2012 Aug | Y. Itow PLB Measurement of zero degree inclusive photon energy spectra
for Vs = 900GeV proton-proton collisions at LHC

2012 Nov | G. Mitsuka | PRD Measurement of forward neutral pion transverse momentum

spectra for Vs = 7TeV proton-proton collisions at LHC
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> 20144 Arm#1, Arm#2 SPSEER
> 20154F 13-14TeV p-pfEZETDAITE (phase 11 )

> 2016%F-RHIC X EE?

20194F- LHC B§&=FzE?




Global LHCT physics program

LHCf measurement for p-Pb interactions at 3.5TeV proton energy
could be easily and finely integrated in the LHCf global campaign.

Beam LAB proton

2009/2010 D 450+450 GeV  4310%  Arml+Arm2
2010 D-p 3.5+3.5 TeV 2.6 101  Arml+Arma2
2013 0 — Pb p3££f]vE 1016 Arm2
2015 p-p  T+TTeV o ArmirArmz

upgraded
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Comparison of n° Pt spectra with models
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Ratio of combined Pt spectra to the models

5 :l T 1T I L | TTrrr | LI I T T 17T LI I:
45F LHCf {s=7TeV nt =
2 —— DPMJET304 ]
4-89<y<9.0 — _QGSJETINZ
a5E [ 4 —- SIBYLL21 3
| La-253+1.90n57 cposie
8 = PYTHILABJM: E
25F e
2f L =
15F =
1E le o & 2!w =.—'i_._:—.'| .
N e
05F | - .l_ — %
O :l 111 I 111 | | 111 1 | 11 1 1 I 111 | | 111 |
0 01 02 03 04 05 06
P, [GeV]
5 LI I L | TTrrr | LI L I T 11T LI I:
45F LHCT Vs=7TeVro [ 3
4 94cy{96 ! =
38 Ldt 2.53+1.90nb” E
3 E
2.5 =
2 3
1.5 =
1 =
0.5 =
11 11 I 1111 | 1111 | 11 11 I 1111 | 111 I:
%01 0z 03 04 05 06

P, [GeV]

MC/Data

MC/Data

=~
tn

La
tn

o

=
[=T |

5:""I""I""I""I"""":
= LHCf ys=7TeV 0 =
4£9.0<y <92 =
_J Ldt=2.53+1.90nb" E
3k =
25F 3
2E E
P e —!_3-]_11_ - * % *
- ST
Eooon by b v by baw o by 14
0 01 02 03 04 05 O
P, [GeV]
5 ""I""I'"'I""I""I""—
LHCf Vs=7TeV rn? 3
4 96<y<10.0
Jﬂ Ldt=2.53+1.90nb

L]
- = - g — —
GEI 111 I L1l I | | I L1111 I 1111 | 111
0 0.1 0.2 0.3 0.4 0.5
P, [GeV]

=] ||||||||||||||||||||||||||||||||||||||||||||| L1t

MC/Data

MC/Data

45F

]— IIIIIIIIIIIIIIIIIIIIIIIIlIIIIl TT

LHCf ys=7TeV n?
92<y<94

J Ldt=2.53+1.90nb™

0.5 - —
TR

0.1 0.2 0.3

P, [GeV]

0.4 0.5 0.6

oA LR R L LA AR L

=

= m
TJTTT
|

LHCf ys=7TeV n?
I 10.0<y<11.0

—- J Ldt=2.53+1.00nb"

= p—
1_.-._1—.—:.
N

[==]

Sl lrrdbi b enee i b b g

0.1 0.2 0.3 0.4 0.5
P, [GeV]



7 P+ 4 %7 at Vs=7 TeV
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