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Introduction
« about SUSY models :

e conventional SUSY models (neutralino LSP, masses
~ 1TeV, dark matter > no color, no charge)

 Split SUSY (gluino LSP of very small relic density)

* models with universal extra dimensions (squarks
and gluino are masses > 100GeV)

« Compressed SUSY model (S.Martin) predicts
quasystable stop quark with low mass > 200 GeV
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Introduction

Quark Gluon String Model knows everything about
hadron interactions:

A5 operimeiry {0uP Bksunrs in Prosoed. of HERS—LHE sniohop]

* it considers very high
sl energies
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* it gives cross section for the
e interactions of various quark
T (antiquark) systems

* it provides the calculations
for differential distributions
of particles after collision
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Conditions of experiment
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e e I. Search strategy: to collect the
gy time-of -flight in muon chambers
information in order to isolate

slow-moving-muon-like tracks
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IT. Charge changing interactions: charged particle can
anyhow pass into neutral one and back
due to hadronic interactions,
but can not change the charge from + to -
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Interaction in particle

presentation
R R R R
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Two particle interactions can be presented as the exchange
with Regge trajectory with angle momenta o;(t)
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Interactions in quark presentation
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Cross sections

&8, Kaidalov, Diffractive production
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Cross sections in QGSM

Y = E/My

Pomeron cross section corresponds
to Y 2, where Ap=ap(0)-1=0.12
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or(E) = Kow(E = ymg1) = Kgr(2ymqy [ Fo)*# 01, (1)

where K is the number of possible planar diagrams, Ey = 1 GeV. The vertex parameter
gr can be evaluated from the data on cross sections of hadronic interactions and the
intercept of the exchange degenerate regge tragectories ag(0) i3 equal to 0.5.
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Distributions after scattering
R R R :

Differential cross sections are derived from xg close to 1
three reggeon asymptotics like RRR, RRP, PPR, PPP.

4/28/08 11 Olga Piskounova



Rapidity distributions in R-hadron

scattering

The differential distributions of R-hadrons in this scheme are derived from the
probability:

o 1 —1)d%a
dtdy f:ttd{l )_ g~ e Al mli) Anjed (= a1 Ay)

where Y and Ay are the rapidity gaps shown m Fig.h. They can be defined as:
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RRR, RRP, PPR and PPP contributions
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where Ag = ap(0)— 1=-0.5, Ap = ap(0) — 1= 012, oy = 0.9 GeV =, op = 0.25 GeV 2
and M3 = mym,; = 0.5 GelV™.

only RRR and RRP terms are coming into energy losses because of
small contributions from pomeron terms, PPP and PPR, that
correspond to diffraction dissociation of proton.
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Average energy losses

The energy loss in each hadronic collision with the single nucleon target:

L'he energy loss of a H-hadron 18 given by:

M2 —mi + |t]
Imy

AE =

The average energy loss can thus be calculated:

[Matmes J7fy _Ill*'"‘*“ A AE-—Le_

Nt b i dlt|dMx

[Mxras Ay flie gt|—de

my +mx | i d|t|dM
Here, my and m, were taken as the mass of the proton and a charge pion, respectively.
The upper hmit on My & taken to be the lower of the following two lmits: My =
|[fr."‘ﬁl.u"l.r;?'[,g]%1 which represents the condition Ay = 0 or My = 8 — my from energy-
momentum conservation and where my 18 the mass of the interacting H-hadron.
The limits on ¢ are given by

minmaz (Mx) = 2{E(my ) E(Mx)  p(mn)p(Mx ) — mjy] (11)
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where E(m) = 22" plm) = J"f—g’;ﬁﬁ and Ma,b,e) = o + B + ¢ — 2ab +
ac + be ).
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Comparison of energy losses
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In the region of effective y's both contributions are similar. It gives the same
energy losses for reggeon and pomeron types of contribution.
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MC simulation of interactions
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hadrons is clearly seen z L =
Hl::p. ha;mnic1:1mr;:ﬂon:u HI;. hanl:rnnll:1:1mra1:tion;.

Fipure 7: Distributions of energy loss and hadronic scattering for H-hadrons of masses
200 and 1000 GeV and for exotic quarks of charpges ﬂ:%E and :t%E. The left (right) column
represents H-hadrons containing an exotic guark {anti-quark). Distributions of the total,
ionisation and hadronic energy loss is shown along with the multiplicity of interactions.
The distributions assume no mixing of neutral H-mesons.
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Summary

Hadronic systems with one exotic quark behave rather
specifically. Their interactions with ordinary matter

was considered in QGSM with the following conclusions:

 cross sections for the scattering of squark exotic hadrons
(mesinos) on protons of matter is not large because of new
quantum number that can not annihilate. It is bigger than X-
section of antisquark mesino due to the valuable possibility of
light antiquark to interact with quarks of proton;

 energy losses in matter in case of stop hadrons (RRR) differ
not very much from antistop hadron losses (RRP). Hadrons
lose 10% of energy in an interaction;

* the number of interactions of heavy quark hadron in hadron
calorimeter is much larger than of antiquark hadron, that
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Summary

* recharge for stop hadrons is possible only by +-1 in hadron
interaction, such a way the valuable asymmetry between stop
and antistop hadrons is retained though the hadronic
calorimeter;

* in muon tracking system we could measure this asymmetry as
well as the particular spectra of heavy exotic hadrons

« first publication => arXiv:0710.3930
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3aknrovyeHue

ALPOHLI C TAXENbIM CyNepCUMMETPUYHBEIM KBAPKOM
npossnatoT ceba BO B3aUMOAEUCTBUAX C BelLeCTBOM
BECbMA CneLmu@pUyecKu.

MoaenuposaHue ¢ nomouwpro MKI'C npoxoxaeHus
TAKOWU 4YacTULLI Yepe3 BelecTBO, Npuseno K
CrnepyroWUM BLIBOAGM:

* B 0611ACTU 3(PPEKTUBHLIX  CeuveHUs B3AUMOAEUCTBUA C

NPOTOHAMU BeLeCTBA PA3fIUYAIOTCA TAK, YTO GAPOHLI C KBAPKOM
B3AUMOAEUCTBYHOT Ydllie, YemM AAPOHLI cofepXalme TsienbIn
QHTUKBAPK;

* CpefHue NOTepU 3Hepruu B 3TUX ABYX CNy4vasx pasnuuaroTcs
He3HaYUTesnbHO;
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3aknroyeHue

* TAK KaK Nepes3apsaaKka aApoHa BO B3GMMOAEUCTBUU
BO3MOXHA JUWb Ha +-1, B aApOHHOM KanopumeTpe
COXPAHAETCA GCUMMETPUA MeXAYy CNeKTPamu
CKBAPKOBBLIX U GHTUCKBAPKOBLIX GAPOHOB;

* MBI MOXeM MpeACKAasbIBaTb 3apsSAOBYHO GCUMMETPUHO U
CMNEeKTPLI CYNepCUMMETPUYHLIX GAPOHOB, U3MepsemMbIe B
MHOOHHBIX fAeTeKTOpax.
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