% Flavour Structure in Baryon-
' Violating RPV SUSY

» Different| "y RPV » Use vertexing and
couplings cause L SP non-isolated muons
decaysto different to statistically
quarks: separate c- and b-
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e |dentifying the  Ben Allanach
dominant | 7 gives Alan Barr
insight into flavour ﬁentdy RP_af rl:erd

icsl er Richardson
physics Bryan Webber

Cambridge SUSY WG



G R-Parity Violation

e Conseguences of RPV
R, = (- 1) Rl — Decay of Lightest SUSY

+1 for SM particles Particle (LSP)

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

¢ 1 LILIEK p 7 ® leptons
' LIQDk b 7/ ® loru+jets
|

"xU'DIDK P ?f® daqg

e Hardestat LHCis| " - no leptons, many |ets!
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G Test Models

e Qur test moddl:

MSUGRA parameters:

my = 100 GeV
My, = 300 GeV
Ay, = 300 GeV
tanb = 10

m > 0

| ik = 0.005

7. =116.7 GeV

%0 =211.9GeV
g »600-700GeV
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Allowed B couplings:
"iik antisymmetric in

jok

Do not consider |
(long lived 7 must decay
through virtual top quark)
Couplings which can
lead to decay inside
the detector:

uds, udb, usb,

cds, cdb, csb.



¥ Event Generation & Selection

Herwig 6.2 250
AtlfastF 2.50

Selection of events by %
mMass reconstruction ;%
(hep-ph/0102173)

using |, decay chain.
Accept events within
2s of the 7)- 7
mass peak.
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*  input m(x), m(x3)
® fitted m(x?), m(x2)
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Tagging Efficiency
applied to Atlfast
from full smulations:

b-jets 1/3.0
C-jets 1/22.9
other jets 1/1400

(pr and h dependent)

o Statistical separation of b and ¢ from light quarks.

« Ambiguity between s and d.
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e Also provides discrimination.

uds
cds
udb
ush
cdb

csh

30fb?

Non-Ilsolated Muons

Muons are
“non-1solated” If
within jet cone.

Coneradius=0.4

Jet M uon

o Still viableif decay isbeyond Inner Detector
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b

Statistical Significance

Distinguishing Vertexing Muons Combined
| "y from | " | c2/df pjo| c?/df plo s
uds udb 59.1/1 - 28.7/1 - 9.4
usb 73.0/1 - 31.7/1 - 10.2
cds 30.5/1 - 4.0/1 4 5.9
cdb 106.9/1 - 47.2/1 - 12.4
csb 113.4/1 - 49.2/1 - 12.8
udb usb 1.6/2 44 0.4/1 54 1.4
cds 10.3/2 1 13.0/1 - 4.8
cdb 18.3/2 - 6.8/2 3 5
csb 16.3/2 - 5.1/2 8 4.6
usb cds 17.5/2 - 17.2/1 - 5.9
cdb 12.1/2 - 5.1/1 2 4.2
csb 9.9/2 1 3.1/1 8 3.6
cds cdb 56.1/2 - 37.4/1 - 9.7
csb 55.8/2 - 35.3/1 - 9.5
cdb csb 0.6/2 72 1.3/2 51 1.4

2
N2 — 8 (Xi-yi)
| ai‘sxz+s;/2
with x;, y; the

fraction of events
with I muons (or
| vertex tags)

P < 1% not shown

All distinguished at 3.5 s, except for an ambiguity d< s
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G Conclusions

e Canidentify jetsfrom 7] ® 0,0,

o Statistical separation of ¢ and b from
Ight quark jets.

e Remaining ambiguity fromd<« S

e Dominant coupling could be
Identifiedat > 3.5S
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