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Forward Jet: Parton-Level
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Forward Jet: After Hadronization
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Forward Jet: After DELPHES
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Leading b Jet: Parton-Level
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Leading b Jet: After Hadronization
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Leading b Jet: After DELPHES

P.

Th_et leading
— Signal
HNRE — cc bbbbj
’g F cc bbjjj
02F — nc bbbbj
[ H nc bbjjj
osb Ji
016  ~
014 L
012
01F
008 T
006
0,04
002
0; L
0 50 100 150 200 250 300

Mukesh Kumar (University of the Witwatersrand, Jo

P e e CEV]

Double Higgs Production at e p collider

N
S

Ynity
2

0.07

S P= 1=y P 1=
=S &3 b4 & S
Rl L B B R B R L R B R I R R

o
=
=2

o

—cc bbhbj
cc bbj

—nc hbbbj

nc bbjjj

et eading

October 7, 2014

7/18



b Jet: Parton-Level
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b Jet: After Hadronization
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b Jet: After DELPHES
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All b Jet:
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Invariant Mass:
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APMET—b:
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APMET>30-b:
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MET, Njets:

MET Njet
— Signal — Signal
> F — cc bbbbj > F — cc bbbbj
£ r cc bbij 209 ¢ bbj
35— bbby F —_ ncbbbbj
L nc bbj 08 nc bbjj
03H r
07
025 0sF-
02k 05
ol 04F
0.15— £
[ 03
0.1} C |
r i 02 ﬂ
005 7 e [
L4 — r
:fjﬁ —%Q C H D
P\ == Eaust DUREN FEURE FRUNE FRTRI RURRY RV RRN ERwun AR es P AR U BRI = A 0 I P TSR Y R N
0 10 20 30 40 5 60 70 8 90 100 0o 1 2 3 4 5 6 71 9
MET Niet

Mukesh Kumar (University of the Witwatersrand, Jo| Double Higgs Production at e~ p collider October 7, 2014 16 / 18



Cross section and Cut flows

Based on above plots we make following choice for cut flows:

Process o (No cut) o(pmhi, = 10GeV)
Sig: pe — vehhj, h— bb  0.15 b 0.13 fb
CCBkg: pe — v.bbbbj 1.24 fb 0.24 fb
NCBkg: p e~ — e bbbbj 26.5 pb 0.23 pb

Table : Cross sections in fb. Ec = 60 GeV, E, =50 TeV, j = guEd&sEcE.

Cut flows (after FastJet ARmin = 0.4).

°

®© 6 6 ¢

Cut 1. at least 4 b jets pjT > 5 GeV

Cut 2. at least 2 b jets pJ-T > 5 GeV

Cut 3. at least 2 b jets pjT > 5 GeV with MET > 10 GeV

Cut 4. at least 2 b jets pjT > 5 GeV with MET > 10 GeV, AdnmeT—b16, > 0.5
Cut 5. at least 4 b jets pJ-T > 5 GeV with MET > 10 GeV, Nfwd—jer > 3,
APMET—byby > 0.5, Map_parton > 300 and p, > 10 GeV (status of e7)
Cut 6. at least 4 b jets pjT > 5 GeV with MET > 10 GeV, Nfwd—jer > 3,
APMET —byby > 0.5, Map—parton > 300

Cut 7. same as 5 b-parton — b-jets

Cut 8. same as 6 b-parton — b-jets

Significance: s = \/%LB:' is calculated with £ = 10ab~!
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Cut NSig CCNBkg NCBkg s s’
0 80000 240000 276120 0.092 0.86
1 10353 1192 24 1.272  8.63
2 29991 8804 212 1.244 10.07
3 26515 8682 54 2.164 13.85
4 23080 7167 42 2134 13.29
5 5236 226 1 3.002 8.70
6 6348 262 2 2.628 9.32
7 4728 199 1 2725 8.23
8 5751 231 1 3.282 9.16

Table : Significance calculated s(s') w/o cut (with cut) cross section

@ Jobs are given to get large number of background events
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