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< allest LHC experiment;, is a fully

dedicated collider experiment to HECR Physics

L-JTwo independent electromagnetic calorimeters
equipped with position sensitive lavers, on both
sides of IP1 I | STy

¢+~ CMS/TOTEMS

L jl-ICb 7“ IeV proton collisions at LT

correspond to E, 5z = 10" eV

| Measure energy and position
for n<8 of gamma from n°
decays and neutrons produced
in pp interactions at LHC

E-International collaboration
mainly Japan-Europe (about 30
members)
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Detectors installed in the TAN region, 140 m away from ATLAS Interaction Point (IP1)

y W x Here the beam pipe splits in 2
separate tubes.

x Charged particle are swept away by
magnets

x We will cover up to y—o

Protons Charged particles
Nelltral particle "
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Why LHCS?

Physics goals & motivations




As many as 140
cosmic ray particles
il fall onto your desk
| per second,
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What are cosmic

Ugh, is
rays all about?

that true?!

at E>100 TeV only EAS
(shower of secondary particles)
- lateral distribution

=¥ Astrophysical parameters: "
4 (primary particles)

e Spectrum

ecomposition

Air shower development

(particle interaction in the

atmosphere)

Alessiov Tricomis LHCf2010 Chwristimas Report
University & INFN Cataniav LHC End-Of-Yeawr Jamboree, December 17 2010, CERN



. L oo [ o1 LT] I v 3
BOop okt gEin  siid.... |/ Difference in the energy ot oo cosmic \Ngupl iy o
o | AR, Qmmme gmoen ) : - S -~
3 [ oumm = ! scale between different fohey s AR B i e
] - @ Case-nhs 1R b Bager 7000 o e ; ) ;
U o o§ e + exnermments??? 2

. = L
§ I-H T :-_'-1'.: l:f_I:_-:I! with
E A = a‘tf'uslu:::-'.::a aned

QeLdy IAT0 SELOM

".\:-v:-:rm: rays.
e -
S8 £ Ol s, LY
, CORAIC A

Different hadronic interaction
1 models give different answers
about the composition of HECR

AGASA Systematics .

~ = — Total " QGSJETO! ‘ot
= o sswim (T2 8% 850 . Sivisy| o
o 0 MASCADE 2008 -
E ms o muzmoase IGCIEIVIOCE _ - — EPOSV1.90
E . ETE § oo >
: » ve-ror S L [y
- [ G SEGR e FE0 o [ - "2 I h titl
. * B R A 0 4 A 750 B o L R " F ® & # S |-.'_" -:.‘c-fnf:g.lﬂﬁ:lws an the
E e (b \ | E = . e i | I TEaHn'E :u]{nceaﬁe
s T ] B - T [i] tiny perticles produced
E e L Wﬁ&ﬁ 3.',‘.: 700 F L ) ~ g won JI ||I by energetic protans,
_r - Rk
| AGAsA 1| =" .
| G X09/ 1 S e fmaximum oEFEkthe
= cﬂrU-GE{R X 1.3 10" 10" gshower X .. depends
: | E [eV] fon energy and t}Epe of
3 i pal oaoa v | s s s g | ic e

~a— ==l the primary part
lag(ENERGY in &

Alessiav Tricomis LHCf 2010 Chwistimas Report
University & INFN Cataniov LHC End-Of-Yeawr Jaumboree, December 17 2010, CERN



% ;M%AA%A .
N Cosmic ray
1 E 5 spectrum
GRS | WIS S “. Tevatron
'E ' 1::; . E . R
# f- _pnk - s, TR e R Y
E 0§ Muonic component nu:u T - Pe— 16 E \, LHC
neutiinm rompaonen| omganen 35 %
10'° :: &"&_
- CRs } - 4
Determinatlﬂn Of E and mas_?lgf HE % 1¢"*[A 100 PeV fixed-target interactid
fion ﬂf PTH / ; 'with air has the cm energy of a pp%
depends VL %e%c g e+N O) mteractmn : collision at the LHC
us - 3 i ) { :: Ankle i "
QCD (P NIE?S need tuning Wlth da-ta n 10’25:: (1 particle per km’ycc'r:\%‘M
Hadronic d aUGER ©

10° 10" 10" 10'2 10" 10" 10" 10"® 10" 10" 10'® 10%° 10*
Energy (eV)

atribution to the em—z,fg¥ |
forward region (0 =0

L]

The dominant €O
is in the very .
L d region the highe

. - ts O
~vailable measuremen
a“f a]laP b ) UA7 (E=1014 e

e e

f“’/ LHC
Lvriv catouwniov LHC End-Of-Year Jo

- uvvj L |

oree, ecember 17 2010, CERN



N
cEemaxe [glom]




IHC} : Monte Carlo
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MOO#GGV Dec 6% — Dec 15™ 2009
With Stable Beam at 9oo GeV May 274 — May 27™ 2010

Shower Hadron

46,800 11,527

66,700 26,094

With Stable Beam at 7 TeV March 30™ - July 19t

we took data with and without 100 prad crossing angle for
different vertical detector positions

Shower Gamma Hadron no

Arml 172,263,255 56,846,874 111,971,115 344,526

Arm2 160,587,306 52,993,810 | 104,381,748 676,157
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Gamma-ray like @ Arm1

Evanls
%
7 |

§

Gamma-ray like @ Armz2

Hadron like @ Arm2

& = gy

S a0t e,

& e,

1']4'; ".".".-,.
.rq-l

=k
=
15
||||q

- o o -
= Preliminary t!'i OF preliminary 24
1:- 1 I L I Ll L 1 L1 I Ll II L1 Ill II 1 1 L1 I 1 I Ll 1 1 L1 L1 II L1 L1l II
0 500 1000 1500 2000 2500 3000 3500 0 00 1000 1500 2000 2500 3000 350C
Energy[a¥} Energy[Ga¥)

10" -

Events

10’
101 e

107 >

Alessiaw Tricomis
University & INFN Cataniov

LHC2010 Chwistmas Report
LHC End-Of-Yeawr Jamboree, December 17 2010, CERN

f I-i:* .“]2 ":"

3 e 10 ¥

1L Preliminary "' Preliminary 'f'

0 é.llm"mni]' 1'5|u-n' znlu-u 2500 :mluu 3504 1n “EDD inlm A500 2000 z'slun 3000 3500
Energy (GeV) Gamma ray eq. energy (GeV)

‘Statistical
error only



10 recongtruction:

the mandatory tool for energy scale calibration
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Summary

m [LHC{is a dedicated astr;)pzlrfiéle exiierimen O 110 Sreg
neutral particle produced in the very forward region at LHC

@ LHCf successfully completed data taking at 9oo GeV and 7
TeV. The detector has been removed from the TAN on July
20

M Both 900 GeV and 7 TeV analyses are almost final and
ready to be submitted for publication

@ The detector will be upgraded during 2011 to improve
radiation hardness

m [LHCf will provide crucial calibration of hadron interaction
for CR study with the actual and forthcoming data

e o e g el
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ould like to thank all the people who contributed to
this successful fzrst data takmg period and say...
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Looking forward to
goon for 14 TeV data taking!!!
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Radiation Damage
STIL ylcld O pIaSTIC scintillatorsT ""'“~——-J

n’ O

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
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Scintillating fibers and scintillators
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