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e Analysisof A",;, RPV decay < Using jet and lepton

where L SP decays to three Invariant mass combinations
quaroks: to measure SUSY particle
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¢ R-Parity Violation

e Conseguances of RPV
R, = (—1)3B+'-+28 — Decay of Lighest SUSY

+1 for SM particles Particle (LSP)

-1 for SUSY particles — Large couplingsJ single
sparticle production.

+ M LIQDk O x —loru+jets
* N U'DIDE O % — 999
 Hardest at LHC isA" - no leptons
« Worst case: A", - no heavy-quark jets
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¢ Test Mode

» Our test model: e ’”(1o|)
10~ 1% o dp (X

m, = 100GeV
my, =300GeV 2
A, =300GeV £
tanf = 10 S e

u >0 =
)\”212: 0005 10718 | — T

ul l v

L SP decay mode: Aoz

~O —_

1 — cds ct(¥,) = 3x106m
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Cuts summary

810 10 jets

Yp.i®+ 3 ploeon > 1 TeV
forn| <2

At least 2 leptons (e or L)
pr >15GeV and |n| < 2.5

m, < kinematic limit
(95.1 GeV)
transverse sphericity > 0.2

transverse thrust < 0.9

Average number of jets:

g..q. O 10.7
O, 0r O 9.2

§,§0 128
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e 2 hardjetsassumed to
originate from /g decays
e E, (M >200GeV
E.( > 100 GeV
e Any combination of 6 other
jetswith p; inrange (GeV):
« 100. < p@
17.5 < p,@ < 300.
15.0 < p;@®) < 150.
e 17.5< p;®Y < 300.
17.5 < p; < 150.
15.0 < p;® < 75.
- AR®,<13:AR@,,,<13
AR® ,< 2.0



b Lightest neutralino

> | :
© 300 | -
300 350 |
€250 | . 300 |
i = 250

200 | il
S : = 200 :—
7150 | 150}
2100 - = Phase sp e
21001 100 |
g oof - sample 8]
© m Xl T 0 L

007750 100 150 200 250 300 0 50 100 150 200 250 300

m(jjj) / GeV m(jjj) / GeV

« Neutralino peak visible, but ...
« Large combinatoric background below the peak
« Background shape determined by the cuts
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Y Using the Chain  Acpes

Decay via E allowed where
Use extra information from m(%5) > m(].)
R

leptons to decrease background.

Sequential decay of G, to); 1000
through y, and |, producing
Opposite Sign, Same Family
(OSSF) leptons
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Neutralino Masses _j_

* input m(xl), m(xg)
® fitted m(y, 0, 111(% )

m;; / GeV

Gayossian fit:
M(X1) = 118.9+ 3 GeV,
m(x5) = 218.5 + 3 GeV

Input masses: 116.7, 211.9 GeV
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Y Slepton Mass

« Additional 1xo cut about the ¥, — %, pesk
* |ncrease maximum number of jetsto 11

5 a0 | e Findijjj (%, candidate)
= nearest alepton in n-@
‘- 00 i :
= e Plot invariant mass
T 40 combination of that
£ n!l J]] + lepton
g N
© Tm(ln ~
%o 120 140 160 180 200 m(l.)=1578+0.3+4.2 GeV
my;, / GeV Input: 155.8 GeV
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b Squark Mass

« Relax cut about ¥, — % Systematics from jet energy
peak to 2xo scale and background shape
e Cut 2x0 about slepton peak E
» Chose samejjj (% = 30/
candidate) as before. -
. Plotinvariant massof jjj + £ 20 il
both OSSF Ieptons + harder < ol /
jet of the two (previously =
excluded) hard jets S L Tm(qL
= ~0 400 600 800 1000
O &---IB o m;.,./ GeV
q K d  m(g )=637+5+12GeV
| g Input:u =633, d = 638 GeV
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Y Other Values of A",

1
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Relatively insensitiveto
the RPV coupling, but...

e AsA",,, becomesvery small
the ¥, decay *switches of f’

[
=]

Comb" /30 b
~

e Long-lived neutral particles
go undetected

* RPC-typeanalysisbecomes « Combinationswhere

valid. neutralino candidates travel
e Atlargecouplings [, single less than 100 (1000) mm in
sparticle production occurs. the transverse direction.
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Y Conclusions

 In RPV SUSY the LSP can decay within the
detector.

« FZ signature disappears.

e Examined hardest case: no leptons or b-quarks:
AN, ,20,y — cds

« Anaysisof chain § - 329 - I_lg - %lq

e Eveninthe hardest case of RPV with A",,, we can
measure: m(G.) m(xg) m(ly) m(z;)

 Valid for coupling > 10-°
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