APPENDIX A

CONFIGURATION FILE FOR THE SCT
TOM DEAMON

HHH sctTOM. cfg
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## sctcalibns (noisy strips RAW, c¢0 for BLK)
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spp tom sctcalibns username sctcalib

spp tom sctcalibns bunchFion bunchByNumberSize
spp tom sctcalibns bunchsize 2000000000000

spp tom sctcalibns inputdsspecsignoff \
"type ='CALRAW’ AND runnr > 175333 AND \
datasetname like ’datall\%calibration SCTNoise.daq .RAW\% "
spp tom sctcalibns signoffmode on
spp tom sctcalibns inputdsspecautomatic \
"type ='CALRAW AND totevents > 10000 AND  runnr > 175333 AND \
datasetname like ’datall \%calibration SCTNoise.daq RAW\% "
spp tom sctcalibns automaticmode on

spp tom sctcalibns taskstep sct_ NoisyStrip

spp tom sctcalibns maxattempt 5
spp tom sctcalibns priority 2000
spp tom sctcalibns tasktype sctns
spp tom sctcalibns trfcpu 15000
spp tom sctcalibns tasktag ’c0’
spp tom sctcalibns tasktransinfo trfsetupcmd \
"/ afs/cern.ch/user/s/sctcalib/testarea/latest /cmthome/setup.sh’
spp tom sctcalibns tasktransinfo trfpath \
"/ afs/cern.ch/user/s/sctcalib/testarea/latest /\
InnerDetector /InDetCalibAlgs /SCT _CalibAlgs/scripts/sct_calib_trf.py’
spp tom sctcalibns trfname ’sct calib_trf.py’
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spp tom sctcalibns inputs input "!{’metatype’ : ’inputLFNlistDA’}"
spp tom sctcalibns outputs prefix \
"I{ ’dstype’: ’'SCTCALIB’, \
"dsnamefion ’: ’replace daq.RAW sct NoisyStrip .SCTCALIB’, \

}n

spp tom sctcalibns phconfig SCTCalibConfig \
" value ’: \
[’/ afs/cern.ch/user/s/sctcalib/testarea/latest /\
InnerDetector /InDetCalibAlgs /SCT CalibAlgs/share/SCTCalibConfig.py’], \
}"
spp tom sctcalibns phconfig part \
"1{’value ’: [’doNoisyStrip ’|,}"

spp tom sctcalibns phconfig doRunSelector "!{’value’: ’True’,}"
spp tom sctcalibns phconfig doRunInfo "!{’value’: ’'True’,}"
spp tom sctcalibns eeconfig maxEvents "!{’value’: —1,}"

addpl tom sctcalibns 300
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APPENDIX B

VALIDATION AT PRESELECTION

In the following, a comparison of variables between data and Monte Carlo predictions are performed
at the preselection stage described in section 5.3. The two main backgrounds, Z — 77 and QCD-jet
events, are normalised using the fitted An(,72) distribution of the selection T-candidates as explained
in section 7.4. The QCD jet events are modeled using not-opposite-sign events in data. Only statistical
errors and the uncertainties from the normalisation procedure are included in the errorbars in the ratio
plots.
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Figure B.1: Mass variables



117

2 N B B B B B 2 T
w r e Data il w 1200 ® Data |
2500 _qcp —aQcDb ]
C \iw:i Ztt 1000 T %:«: Ztt N
2000:7 %Other Bhkgs 800 §§33§:\<\ ,,,,, omersies |
[ = 30xHiggs NN-k . =30xHiggs ]
F L *mS?SSSSE?SS§§§§§§§§§§§§§§S\\\\g&\st\ ® . ‘:
1000:7 400
500} 200 ]
L " S S S S e
8.0 0.5 1.0 8.0 02 04 06 08 1.0 12 14 16 1.8 2.0
An (t7)
g 1.57 ] g 1.57 ]
s 10 3 10
© r 1 ® r ]
o 05 o 05
(a) (b)
£ 3000 T T T T ‘2180()\\\ L B B e R
w [ @ Data ] w ® Data E
2500F —CP 3 —aco ]
E §2m E §§Zn 7:
2000~ % Other Bkgs - Z Other Bkgs E
L 30xHiggs ] =30xHiggs |
15001~ - E
1000~ 4 =
500 e E
8 ol R R J AL A P P A .
fFIT™"15 20 25 30 35 40 q 20 30 40 50 60
AR (t7) EM'™ [GeV]
g 1.57 ] g 1.57 ]
s 10 3 10
© r 1 ® r ) ]
o 05 o 05
(c) (d)
@ L B e e e LS @ D B e B B
@ 3000 ® Data 3 @ 10 g ® Data E
3 —aQcDb 1 : —aQcp i
2500 Nz — I |z I
E %Omer Bkgs E 103 g %Other Bkgs El
2000 e =30xHiggs H == 30xHiggs i
1500/~ ] I |
E 10% 4 > §
1000} ] f E
500; 7: 105 g
o UL R UL L LR
- - -1 0 1 2 3 -1 -1.0 -0.5 0.0 0.5 1.0 1.5
O(ET™) EI'™® Centrality
% 1.57 ] g 1.57 ]
s 10 s 10
© r 1 © r 1
o 05 o 05

Figure B.2: MET and 7-pair variables
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Figure B.3: Boost variables
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Figure B.4: 7-candidate variables
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Figure B.5: Jet variables
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Figure B.6: Combined jet variables
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APPENDIX C

RE-OPTIMISED SELECTION OF T-PAIR

Selection

Cuts

Good Events

Trigger: EF_tau29_mediuml_tau20_mediuml
or EF_tau29T_mediuml_tau20T_mediuml
Same Event Cleaning and Data Qualty cuts as in the present analysis

No muons or electrons in the event
Exactly 2 7 candidates, |n| < 2.5, BDT Medium and matched to the trigger

Preselection | Leading 7-jet pr > 40 GeV and sub-leading 7-jet with pr > 25 GeV
Product of the electric charges = -1 and 1 or 3 tracks in AR < 0.6
AR(1,72) <32
leading jet with pr > 50 GeV and sub-leading jet with pr > 30 GeV
nj1 X N2 < 0, An(ji, j2) > 2.6 and invariant mass m;; > 350 GeV
VBF AR_,(Tl, 7o) < 2.8, min(n;1,m52) < Nr1, Nr2 < max(n;1, M52)
Eps > 20 GeV
(Emiss_yector pointing in between the two 7-jets) OR
min {AG(EF™, 1), Ag(ER™ )} < 0.27
Not accepted for the VBF category
At least one jet with pr > 50 GeV
Boosted At least one of the two taus must be identified as tight and AR(r, 72) < 1.9
B > 20 GeV
(ERiss_vector pointing in between the two 7-jets) OR
min {AG(EFS 1), Ag(ER 1)} < 0.1x
Rest Not accepted for the VBF or Boosted category

At least one of the two 7-candidates has to be identified as BDT Tight

Table C.1: Re-optimised selection proposed in the H — T,q7had Working group.

Process VBF Boosted Rest
Z =TT 20.1 361 5410
QCD events 10 176 12090
Other Bkg,. 3.13 13.3 340
Total Bkg. 33.5 551 17840
Total Higgs (my = 130 GeV) | 1.45 3.18 34.3

Table C.2: Predicted number of events in all signal categories.





