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. Analysis of atest AMSB
model

+ 0O _+
e Find Tet from X1 — X1 Tt
e Calculation of M(x; ) —m(xy)
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Y AMSB Mode

e Characteristic near- » Our Modei:

degeneracy of x,° : — RPC
(LSP) and x,* crouranona (BN — 1ENB =10
IMasses Interaction — My,= 36 TeV
e Am<m(m) I — m, =500 GeV
— Long lived x;* M#‘* = | — Htve
— ‘cannonball’
©oAm>1GeV \ o Glving:
- (rjnulti-hadron ‘\ () = 90,0 Gev
- SHEETE RS- — m(X°) = 98.4 GeV
Examine model with ct O vertexing ) C?":] ;6%3;':'9\/
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« HERWIG6.1

— 2 parton - 2 sparticle
e min p; of 300 GeV

« 130,000 events @ 4.5 pb
=29fb!=3yearslow

luminosity
» Underlying event
simulation

— SM background
¢ QCD - tt-bar

* min p; of 300 GeV
580,000 @ 21 pb =27 fb!

— Total time for generation:
~ 6 hours on HPCF
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Y Detector Simulation

o ATLFAST2.21
— Detector resolutions:
* Pr
 Impact parameters, d, z,
 calorimeter
e multiple scattering

— B-Field
Sample Event (signal 1t s coloured) — Missing E;

Signature: low p; pions, in events with large missing p;
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Dynamics

>
& : pr(miss) > 500 GeV
= 10"}
= kit — AMSB
S04l | ! —— SMtt
|
3
=
@107}
"]
102 W
_ Jmn
.]H [
0 201 400 6 800 1000
P,/ GeV
Large missing transverse
energy reduces SM background
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events

104
E N — All tracks

" — Signal
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ppn/GeV

Require pion momentum
pr > 0.7 GeV, removing softest
background



 |solation in n-@
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assuming m,;=m,=m(Tt)
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Y Vertexing

Enforcing maximum impact parameter (despite chargino lifetime)
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Large E. — small ‘H(Xf)
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d, = transverse
Impact parameter

Z, = longitudinal
Impact parameter

ct =0.036 cm

- do () = 2, (177)



¥ Impact Parameter Resol ution
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 ATLFAST modelsimpact parameter error as sum of:
— narrow gaussian (tracker resolution)
— wide gaussian (multiple scattering)
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e E;(miss) > 500 GeV
o Exactly 2 pionswith

Cuts Summary

— p(m > 0.7 GeV

— [n(mM[<20

— 0 or 1 other track within

n-¢of 0.15

— no other track with
combined invariant
mass < 0.6 GeV

— dy(T) < 0.04 cm
— Z4(m) <0.03 cm
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Uses trigger objects:
— E;(miss)

— Jets

— Isolated e/ u/y

But E-(miss) > 500 GeV

— Jetg/leptons from previous
decays [ trigger for all of
~2k events which passed
cuts

o Overal Efficiency (Cuts +
Trigger) 2k / 130k

eE=15%



¥ Mass Reconstruction

M1, p® +I\;i(2)=pT [max {mT( $(1) 19(1) ), m; ( $(1) ’p(l) }] (Lester, Summers)

m?(px",pi¥ )= m(m)? + m(z)? + 2(EFEF - p* pi)

& Edge = 0.658
S a0 Err +- 0.01 * Upper edge of M1,-m_ o
= m, o, = 98.377 measures m(y, ) —m(x,)
a ol m siGsamesiens | ¢ L1LH€ tt background
E I SI1G Opp Sign -y .
. B SUSY nG e cs | |NSensitive to calorimeter
2 B SUSY BG no GS resolution
1 SMt1BG
10
Error = 10 MeV
. ] 0.5 1 1.5 2 2.5
My, -m, o, /GeV
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Absolute mass

Dependence of Am onm, o
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L SP mass measurable to
12% by measuring other
Kinematic endpoints (Paige
et. a.) e.q.

— M, fromx; -1 - %
— M, fromg-b - 7°
May be able to improve
M, 5o Measurement



Y Summary

e S0 Far:

— Chargino decay may be observable at ATLAS

— Variable M, useful for measuring m(y 1) - m(»?)
e Future:

— Moreredistic underlying event

— Other SUSY particles (sleptons etc)

— Better measurement of overall mass scale

— Other SM background?

e Suggestions:

— 7
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