Higgs to Muons

Status, CSC Note and Plans

Arantxa Ruiz Martinez
TileCal Valencia meeting
December 17th, 2007



17/12/2007

Analysis Overview

@ A pMinclusive analysis
(without requiring b-tagging)
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Cut flow tables for signal samples

Table 1: Cuts for gg — A(200, 30) — pu (o=71.95 fb, dataset=6335, Staco).

@ Slg nal SampleS Used Cut Nr. of events Absolute Reladve o (fb)
All events 8500 1 71.95

i 2 p pr=20 GeV, || <2.7 6471 0.761 0.761 54.78

@ Gluon fusion gg —A muon isolation 6061 0.713 0.937 51.31

MET = 30 GeV 5612 0660 0.926 47.50

Qo bbA acoplanarity 5203 0612 0.927 44,04

nr. of jets<2 4452 0.524 0.856 37.69

) ) nr of jets=1 1723 0203 0.387 14,58

Direct production: ne of jets=0 2729 0321 0613 2310

Table 2: Cuts for bbA{200, 45) — pu (o=160.24 fb, dataser=6339, Staco).

Ciit Nr. of events Absolute Relatlve & (fb)

All events 2250 1 160.24

2 p pp=20 GeV, || =27 1710 0.760 0. 760 121.78

muon isolation 1611 0.716 0.942 114.73

MET = 30 GeV 1494  0.664 0,927 106,40

acoplanarity 1436 0.638 0.961 102.27

nr. of jets=2 1265 0.562 0.881 90.09

nr. of jets=1 398 0177 0315 28.34

L nr. of jets=0 B67 0,385 0.685 61.74

U Table 3: Curs for bbA(300, 30) — pu (7=14.97 fb, dataset=6342, Staco).

Cut Nt. of events Absolute Reladve o (fb)

All events 2500 1 1497

2 ppr=20 GeV, || =27 1943 0.777 0.777 11.63

Ay n . muon isolation 1808 0.723 0.931 10.82

@ Best sensitivity at high tan 3 and  er<zocev 1555 0623 0862 933
acoplanarity 1528 0611 0.981 9.15

nr. of jets=2 1235 0.494 0.808 7.39

mA Val ues' nr of jets=1 405 0.162 0.328 242
nr. of jets=10 830 0332 0.672 4.97
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Cut flow tables for background samples

Table 6: Cuts for ZZ — bbuy (7=0.091 pb, dataset=6356, Staca).

@ Background samples used:

Cuit Nt of events Absolute Reladve & (fb)
® Z-uu All events 10000 1 91.00
2 ppr=20 GV, |n|=<2.7 5335 0,533 0.533 48.55
° Z - uu (M > 150 GeV) mucn isolation 4762 0476 0.893 4333
@ ZZ - bbpu [x BR(Z - hadrons/Z - bb)] MET < 30 GeV 4339 0434 0911  39.48
acoplanarity 3448 0345 0.795 31.38
o WW nr. Efjets«:IZ 1615 0.162 0.468 14.70
@ ttbar nr of jets=1 1145 0.115 0.709 10.42
nr of jets=0 470 0.047 0.291 4.28
Table 4: Cuts for Z — up (r=1497 pb, dataset=5145, Staco). Table 8: Cuts for WW (o=24.5 pb, dataset="5985, Staco).
Cut Nr. of events Absolute Reladve o (pb) Cut Ni. of events Absolute Reladwve o (pb)
All events 435850 1 149700 All events cooon 1 24.50
2 upr=20 GeV, |y|=2.7 168733 0387 0.387 57954 2 ppr=20GeV, |g|<2.7 759 00152 0.015 0.37
muon isolation 159731 0366 0.947 548.62 muon isolation 721 0.0144 0.950 0.35
MET = 30 GeV 156993 0.360 0.983 539.22 MET = 30 GeV 214 0.0043 0.297 0.10
acoplanarity 147038 0337 0.937 S05.03 acoplanarity 200 0.0040 0.935 0.10
nr. of jets<2 137606 0316 0.936 472,63 nr. of jets<2 194  0.0039 0.970 010
nr of jets=1 31783 0.073 0.231 109.16 or. of jets=1 43 0.0009 0.222 0.02
nr. of jets=0 105823 0.243 0.769 36347 or. of jets=0 151  0.0030 0.778 0.07
Table 5: Cuts for Z — pp, M= 150 GeV (7= 1.647 pb, dataset=5115, Staco). Table 9: Cuts for tT (r=56.5 pb, dataset=5210, Staco).
Cut Nr. of events Absolute Relative « (pb) Cut Nr. of events Absolute Reladve o (pb)
All events 19750 1 1.65 All events 360685 1 56.50
2p pr=20GeV, |n|<2.7 8791 0.445 0445 0.73 2 pr=20GeV, |n|<=2.7 43720 0.1212 0,121 6.85
muon isclation 8263 0.418 0.940 0.69 muon isolation 30751 0.0853 0.703 4.62
MET = 30 GeV 7690 0.389 0.931 0.64 MET = 30 GeV 4242 00118 0.138 0.66
acoplanarity 7421 0376 0.965 0.62 acoplanarity 3367 0.0093 0.794 0.53
nr. of jets=<2 6712 0340 0,904 0.56 nr. of jets<2 577 0.0016 0.171 0.09
nr. of jets=1 1959  0.099 0.292 0.16 nr. of jets=1 509 0.0014 0.882 008
nr. of jets=0 4753 0.241 0.708 (.40 nr. of jets=0 68 0.0002 0.118 0.01
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Fits performed (O-jet analysis)

Background Only bbA(200,45) + Background

FIT: exp(-ax+b) FIT: exp(-ax+b) + Breit Wigner

Entries 5315 Entries 6182

E L B B 1P 201.8 § _|""""""""'Mean 2015
'E' RMS 41.45 ‘E' RMS 33.36
10F Underflow 0 10 Underflow 1

r Overflow 9.132 - Overflow 9.132

C 22 / ndf 11.15/94 C X* /o 11.09/81

i Prob 1 B Prob 1

i po 0.0229+ 0.0016 i po 0.02311+0.00164

p1 5.242 + 0.323 i pi 6.288 +0.329

p2 199.1£22

1= E 1E p3 12,53+ 5.43

C ’ B pd 1952+ 744
107F | 107F -
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17/12/2007 TileCal Valencia meeting - Arantxa Ruiz 5



Fits performed (1-jet analysis)

Background Only bbA(200,45) + Background

FIT: exp(-ax+b) FIT: exp(-ax+b) + Breit Wigner
Entries 3835 Entries 4233
E I T 11 T T 1 T 17T | T T 1 T T Me;n 2&1 § I T 17T | T T 1 LI T T T T T Me;n mas
—10 RMS 45.01 —10 RMS .97
oL Underflow 0 © L Underlow 0
Overflow 9 Overflow 9
%2/ ndt 11.22/93 ** /et 11.09/90
Prob 1 Prob 1
i po 0.01938 + 0.00211 po 0.01974 +0.00220
p1 4.784 £ 0.440 p1 4.856 +0.466
1= 1 p2 199.4+ 3.0
- C p3 12,26+ 7.48
- B pd 9.193 + 4.891
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Next steps

17/12/2007

Generation of toy MC with the functions obtained with the fits to
background and signal+background distributions, to be started soon

Compute likelihood ratios

First draft with the highlights of the contribution given to HG8
conveners ( )
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