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@ A 100 GeV Higgs which decays mainly t o tw o light pseu do-scalars is
OpeferredOn the NMSSM

@ We focus upon the sp ecibc scenario (NMHDECAY) :

mn 92.9 GeV
Ma 9.7 GeV
BR(h! aa) 92%

BR(a!" SIS = e,

@ Require at | east o ne muon in order t o tr igger (10 GeV or 15 GeV)

@ Use a heavily tr ack based analysis - a llows us to bring pile-up under
contr ol

@ Signalisin ExXHUME: ! (p+4" +p) =4.8 fb
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pr > 500 MeV and |n| < 2.5

Cuon4or6c harged tr acks within 2.5mm of vertex debPned by the m uon
(smdler => lose signal; greater => pile-up contaminat ion).

Then make a series of cuts b ased upon the t opology....




e.g. the 6 tr ack case

a

The tw o0 recongr ucted a particles
have equal r apidities in CM fr ame:

Ay < 0.1




An (almost) entirely tr ack based analysis.....

CEP DPE OLAP
Cut H bb gg bb bb
DPror 1, T2y ME0A42 | 2504 1 STINIOSSEEOGT TSR R
Neh =4ior 67,00 226 1.59 28.84 1.58! 10% | 1.44! 10*

R 0.198 | 0.207 3. 50 18.69 1.29! 103

Topology 0.143 | 0.036 \WEY 0.209 1.84
0.083 | 0.001 0.008 0.003 0.11
OO 5L 100 4 0.004 0.002 0.03
0.066 | 2! 10" 4 0.001 0.001 0.02

Table 1: The table of cross-sections for the signal and backgrounds. All cross-
sections are in femtobarns and the cuts are explained in the text. The overlap

(OLAP) background is computed at a luminosity of 103 cm' 2 ' 1.

DPE = POMVIG p+jjX+p b ackground

CEP = EXHUME p+jj+p backgrounds

OLAP = overlap background (pp->pX, pp->Yp pp->Z) using PYTHIA
QED = Madgraph

Nb: OLAP is main background at 10734 b ut n egligible at 10"33




Betert o cut o n muon pT > 10 GeV
(good news for tr iggering)
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Signal has a much harder
second tr ack than b ackground
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Det er mining the pseu do-scalar mass

@ Missing momentu m (neutr al ha drons and neutr inos) is r oughly collinear
with the ¢ orresponding pseudo-scalar since it is h ighly boosted.

@ We can use the measured proton momenta in conjunction with the
visible tr ack momenta t o overcondr ain the kin emaics

@ And determine the a ma ss on an event-by-event b asis (tw o per event)
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[The non-t au QED backgrounds are eliminated since they always have f1 =12 =1 ]




Arbitrary Units

Mass of the pseu do-scalar u sing
the Oollinearity tr ickO

—h! bb
- CEP bb

— QOLAP bb

No need to cut o n the
Higgs mass - can bPnd it.
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The effect of pil e-up

@ Apart fr om inducing the OLA P background pile-up can contaminate the
signal (and background).

@ Bunotvery much with 10ps t iming.

@ <50% reduction of cr oss-sections even at 10"34.




Triggering on the m uon

@ Two scenarios considered: 10 GeV and 15 GeV
@ 80% tr igger e fbciency assumed above thr eshold

@ 15 GéV tr igger has > 20% efbciency f or 10 GeV muons




Find eventr ates....

Luminosity MU10 MU15 MU10 (2ps)
(23 e B st PP TSV S & B S B

1 1.4 10.02 | 1.0 | 0.01 || 1.4 | 0.02

5} 3.8 1020 | 29 | 011 || 3.8 | 0.08

10 3.3 1057 | 251033 | 3.3 | 0.15

Table 1: Expected number of signal (S) and background (B) events for the three
trigger scenarios assuming that the data are collected at a fixed instantaneous
luminosity over a three year period. We assume the integrated luminosity ac-
quired each year is 10 fb' !, 50 fb' ! and 100 fb' ! at an instantaneous luminosity
of 1110%3 em' 2 & LaBL 1M 25 tand 108002 e 2




SigniPcances... assuming 10 fb/ year @ 10733

— MU10 — MU10

Significance (3 years)
Significance (3 years)

! | ! ! ! | ! 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1
8 10 10

L (X1033 cm2 s L (x10*° cm2 s

*Imp roving the t iming to 2ps drama ically r educes OLAP
* Optimal | uminosity is a round 5 x 10"33

* S determined using Poisson statistics:
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* We have deliberately been conservative estimat ing the OLA P background....

*1t ma y well be smaller: JIMMY, luminostty p roble per Pl I, 2ps t iming.




Conclusions...

@ Ewentr ates are low but pil e-up can be contr olled at h igh luminosity
thanks t o an almost entirely tr ack- based analysis (mare general
ut ility ?)

@ 10ps -> 2ps improvement o n the t iming is very important f or r educing
the OLAP background => 5 sigma discovery within 3 y ears

@ CEP ould be the dis covery channel f or NMSSM Higgs




