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Updates: April 6

@ Produced 2017 plots.
Next slides show SR and CRs cutflow for both categories for 2017 &
2018.

@ Slides 15-18 show FatJet and DiJet mass.
Other kinematic plots added to gitlab repo. (link:2017 and link:2018)

@ Looking into Combine documentation.
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https://gitlab.cern.ch/slomte/monohiggstobb/-/tree/master/2017
https://gitlab.cern.ch/slomte/monohiggstobb/-/tree/master/2018

Boosted Category Signal Region: 2018
Mass[Z', x] = [1000, 100], [2000, 200] GeV
o = 0.2077pb X BR, 0.01413pb X BR, where BR(H — bb)=0.582

€Ms preliminary Boosted SR

59.64 fb~! (2018)
—

Cutflow

Events

- MZp2000_MChi200

- () +Hets
- () +ets
= singleTop
-V

1Zp1000_MChi100

X cut

Bin Selection Total Bkg Signall Signal2 51/4/51+ B 52/4/52+ B
0 NoCut 1.95e+08 7117.13 484.18 0.51 0.03

1 MET-Trigger 1.70e+07 3514.42 327.06 0.85 0.08

2 MET-Filter 1.70e+07 3514.42 327.06 0.85 0.08

3 N =0 1.70e+07 3475.78 323.98 0.84 0.08

4 Ny =0 1.69e+07 3452.42 321.25 0.84 0.08

5 N, w= 0 9.22e+4-06 3405.59 317.07 1.12 0.10

6 pT* > 250GeV 1.16e+06 1555.99 207.11 1.44 0.19

7 N(FatJet)=1 9.12e4-05 1216.82 171.05 1.27 0.18

B 70 < Msotdrop < 150GeV | 1.13e+05 | 58249 99.94 173 0.30

9 SublJet_btag 4.51e4-03 340.04 62.12 4.88 0.92

10 A¢p(met, FJ) > 0.8 4.50e+03 340.03 62.11 4.89 0.92

FatJet selections: pr > 200, |n| < 2.5, tight jetld, AR(e/wu, FatJet) >0.8
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Boosted Category Signal Region: 2017
Mass[Z', x] = [1000, 100], [2000, 200] GeV
o = 0.2077pb X BR, 0.01413pb X BR, where BR(H — bb)=0.582

CMS Preliminary Boosted SR 41.53 fb~! (2017)
]
Cutflow —Dvijets

— W) +ets
- Z(vv)+ets

= singleTop
-V
1Zp1000_MChi100
- MZp2000_MChi200

Events

X cut
Bin Selection Total Bkg Signall Signal2 51/4/51+ B 52/4/52+ B
0 NoCut 1.41e+08 5020.08 341.52 0.42 0.03
1 MET-Trigger 1.38e+07 2587.35 23491 0.70 0.06
2 MET-Filter 1.38e+07 2587.35 23491 0.70 0.06
3 N =0 1.38e+07 2560.19 232.68 0.69 0.06
4 Ny =0 1.37e+07 2542.47 230.71 0.69 0.06
5 N, w= 0 7.43e+-06 2501.75 227.38 0.92 0.08
6 p7"* > 250GeV 8.29e-+05 1102.07 145.32 1.21 0.16
7 N(FatJet)=1 6.54e+05 859.78 119.85 1.06 0.15
B 70 < Msottdrop < 150GeV | 8.32e+04 | 412383 70.00 143 0.24
9 SublJet_btag 2.70e+-03 237.58 42.53 4.38 0.81
10 A¢p(met, FJ) > 0.8 2.70e+03 237.58 42.53 4.38 0.81

FatJet selections: p1 > 200, |n| < 2.5, tight jetld, AR(e/pu, FatJet) >0.8
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Resolved category Signal Region: 2018

Mass[Z', x] = [1000, 100], [2000, 200] GeV
o = 0.2077pb x BR, 0.01413pb x BR, where BR(H — bb)=0.582

CMS Preliminary Resolved SR 59.64 fb~! (2018)
Cutflow m—DY+ets

-

— W(lv)+jets

- Z(vv)+ets

= SingleTop
-y

—¢- MZp1000_MChi100
—¢- MZp2000_MChi200

Events

Bin Selection Total Bkg Signall Signal2 S1/\/51+ B S52//52
0 NoCut 1.95e4-08 7117.13 484.18 0.51 0.03
1 MET-Trigger 1.70e+07 3514.42 327.06 0.85 0.08
2 MET-Filter 1.70e+07 3514.42 327.06 0.85 0.08
3 Ny = 1.70e+07 3475.78 323.98 0.84 0.08
4 Ny = 1.69e+-07 3452.42 321.25 0.84 0.08
5 N uw= 0 9.22e+4-06 3405.59 317.07 1.12 0.10
6 P > 200GeV 3.01e+06 | 235490 | 259.16 1.36 0.15
7 pr(b1) >50GeV 1.14e4-05 857.17 91.18 2.52 0.27
8 pr(bp) >30GeV 1.14e+05 857.17 91.18 2.52 0.27
9 pr(b1by) >100GeV 7786104 | 808.17 8757 2.88 0.31
10 100 < M(b1by) < 150GeV 1.37e4+04 629.90 69.22 5.26 0.59
11 Ag(met, ak4j) > 0.4 8.29e+03 592.85 64.87 6.29 0.71
12 Najer < 2 5.66e+03 562.73 60.87 7.13 0.80
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Resolved category Signal Region: 2017
Mass[Z', x] = [1000, 100], [2000, 200] GeV
o = 0.2077pb X BR, 0.01413pb X BR, where BR(H — bb)=0.582

CMS Preliminary Resolved SR 41.53 fb~! (2017)
Cutflow m—DY+ets

-

— W(lv)+jets

- Z(vv)+ets

= SingleTop
-y

—¢- MZp1000_MChi100
—¢- MZp2000_MChi200

Events

Bin Selection Total Bkg Signall Signal2 S1/\/51+ B S52//52
0 NoCut 1.41e4+08 5020.08 341.52 0.42 0.03
1 MET-Trigger 1.38e+07 2587.35 234.91 0.70 0.06
2 MET-Filter 1.38e+07 2587.35 234.91 0.70 0.06
3 Ny = 1.38e+07 2560.19 232.68 0.69 0.06
4 Ny = 1.37e4-07 2542.47 230.71 0.69 0.06
5 Ne/u =0 7.43e+06 2501.75 227.38 0.92 0.08
6 P > 200GeV 2.16e+06 | 167435 | 182.15 114 0.12
7 pr(b1) >50GeV 7.23e+04 587.94 60.70 2.18 0.23
8 pr(bp) >30GeV 7.23e+04 587.94 60.70 2.18 0.23
9 pr(b1by) >100GeV 7384e+04 | 55315 58.01 250 0.26
10 100 < M(b1by) < 150GeV 8.57e+03 431.91 45.90 4.55 0.49
11 Ap(met, akdj) > 0.4 517e103 | 40631 72.05 544 0.60
12 Najer < 2 3.51e+03 386.37 40.25 6.19 0.68
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Shivani Lomte (UW Madison)

CMs Preliminary

Boosted SingleMuon CR

59.64 fb~! (2018)

Boosted category SingleMuon CR: 2018

Events
=
%

Cutflow

DY-+jets,
t
W(lv)+Jets
Z(vv)+ets
SingleTop
vV

<1001

Data

g N |
0.5 T T T T T
2 4 6 8 10
Cut
Bin Selection N(data) N(mc) Ratio(data/mc)
0 NoCut 274e+08 | 1.95e+08 1.404
1 MET-Trigger 1.50e+08 | 1.70e+07 8.837
2 MET-Filter 1.50e+08 | 1.70e+07 8.837
3 Ntay = 0 1.50e+08 | 1.70e+07 8.837
4 Ny, =0 1.50e+08 | 1.69e+07 8.861
5 N, =1 4.19e+06 | 4.58e+06 0.913
6 pT'° > 50GeV | 3.30e+06 | 3.58e-+06 0.922
7 Recoil> 250GeV_| 7.26e+05 | 7.38e+05 0.984
8 N(FatJet)=1 1.35e+05 | 1.22e+05 1.103

Fatlet selections: pr > 200, |n| < 2.5, 70 < M,y < 150,
tight jetld, AR(e/p, FatJet) >0.8
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Boosted category SingleMuon CR: 2017

CMs Preliminary

Boosted SingleMuon CR

41.53 fb! (2017)

Events
=
%

Cutflow

DY-+jets,

t
W(lv)+Jets
Z(vv)+ets
SingleTop
vV

<1001

Data

Bi Selection N(data) N(mc) Ratio(data/mc)
0 NoCut 437e+08 | 1.41e108 3.088
1 MET-Trigger 231e+08 | 1.38e+07 16.766
2 MET-Filter 231e+08 | 1.38e+07 16.766
3 Ntay = 0 231e+08 | 1.38e+07 16.766
4 Ny, =0 230e+08 | 1.37e+07 16.851
5 N, =1 3.08e+06 | 3.72e+06 0.828
6 pT'° > 50GeV | 2.41e+06 | 2.86e-+06 0.840
7 Recoil> 250GeV_ | 4.95e+05 | 5.29e+05 0.936
8 N(FatJet)=1 0.53e+04 | 9.03e+04 1.055

Fatlet selections: pr > 200, |n| < 2.5, 70 < M,y < 150,
tight jetld, AR(e/p, FatJet) >0.8
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Boosted category DoubleMuon CR: 2018

CMs Preliminary

Boosted DoubleMuon CR

59.64 fb~* (2018)
1

Events
=
2

Cutflow

- W(v)+ets
- Z(vv)+ets
m SingleTop
-V
4 Data

P
g 10 = }
0.5
2 6 8 10
Cut

Bin Selection N(data) N(mc) Ratio(data/mc)
0 NoCut 2.74e+08 1.95e+08 1.404
1 MET-Trigger 1.50e+08 1.70e+07 8.837
2 MET-Filter 1.50e+08 1.70e+07 8.837
3 Neay = 0 1.50e+08 | 1.70e+07 8.837
4 Ny = 1.50e+08 1.69e+07 8.861
5 N, =2 4.68e+05 4.08e+05 1.147
6 60 < M(pp) < 120GeV | 3.32e+05 3.45e+05 0.962
7 Recoil > 250GeV 6.96e+04 6.57e+04 1.059
8 N(FatJet)=1 9.40e+-03 9.70e+03 0.969

FatlJet selections: pr > 200, |n| < 2.5, 70 < M, < 150,
tight jetld, AR(e/p, FatJet) >0.8
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Boosted category DoubleMuon CR: 2017

CMs Preliminary

Boosted DoubleMuon CR

41.53 fb~* (2017)
1

Events
=
2

Cutflow

- W(v)+ets
- Z(vv)+ets
m SingleTop
-V
4 Data

g0 < ‘
0.5
2 6 8 10
Cut

Bin Selection N(data) N(mc) Ratio(data/mc)
0 NoCut 4.37e+08 1.41e+08 3.088
1 MET-Trigger 2.31e+08 1.38e+07 16.766
2 MET-Filter 2.31e+08 1.38e4-07 16.766
3 Neay = 0 231e+08 | 1.38et07 16.766
4 Ny = 2.30e+08 1.37e+07 16.851
5 N, =2 3.45e+-05 3.38e4-05 1.021
6 60 < M(pp) < 120GeV | 2.45e+05 2.86e+05 0.857
7 Recoil > 250GeV 4.82e+04 4.63e+04 1.041
8 N(FatJet)=1 6.83e+03 6.96e+03 0.981

FatlJet selections: pr > 200, |n| < 2.5, 70 < M, < 150,
tight jetld, AR(e/p, FatJet) >0.8
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Resolved category Single Muon CR: 2018

CMS preliminary Resolved CR 59.64 b (2018)
Cutflow

- Dy+jets
-t

W(Iv)+ets
Z(w)+ets
= SingleTop
-V
¢ Data

Events

2 3 3 5 o 12 1 1
I
Bin Selection Data MC background Ratio (data/mc)
0 NoCut 2.74e+08 1.95e+08 1.404
1 MET-Trigger 1.50e+08 1.70e+07 8.837
2 MET-Filter 1.50e+08 1.70e+07 8.837
3 Ntay =0 1.50e4-08 1.70e+07 8.837
4 Ny =0 1.50e4-08 1.69e+07 8.861
5 N, =1 4.19e+06 4.58e+06 0.913
6 P > 50GeV 3.30e+06 3.58e+06 0.922
7 Recoil> 200GeV 1.59¢+06 1.62e+06 0.985
8 p7(b1) >50GeV 1.05e+05 1.18e+05 0.887
9 pr(b2) >30GeV 1.05e+-05 1.18e+05 0.887
10 pr(b1by) >100GeV 6.77e+04 7 51e+04 0.901
11 100 < M(b1by) < 150GeV 1.36e+04 1.56e-+04 0.875
12 Najgt >1 1.25e+04 1.44e+04 0.863
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Resolved category Single Muon CR: 2017

€Ms Preliminary Resolved

CR 41,53 fb~* (2017)

Events

Cutflow

- Dy+jets
-t

W(Iv)+ets
Z(w)+ets
= SingleTop
-V
¢ Data

2 3 3 5 o 12 1 1
I
Bin Selection Data MC background Ratio (data/mc)
0 NoCut 4.37e+08 1.41e+08 3.088
1 MET-Trigger 2.31e4-08 1.38e+407 16.766
2 MET-Filter 2.31e4-08 1.38e+07 16.766
3 Ntay =0 2.31e+08 1.38e+07 16.766
4 Ny =0 2.30e+-08 1.37e+07 16.851
5 N, =1 3.08e+4-06 3.72e+06 0.828
6 pT"° > 50GeV 2.41e+06 2.86e+-06 0.840
7 Recoil> 200GeV 1.09e+06 1.17e+406 0.938
8 p7(b1) >50GeV 6.24e+04 7.62e+04 0.819
9 pr(b2) >30GeV 6.24e+04 7.62e+04 0.819
10 pr(b1by) >100GeV 3.97e+04 4.78e+04 0.831
11 100 < M(b;by) < 150GeV | 7.86e+03 9.66e+03 0.814
12 Najer > 1 7.25e4-03 8.97e+03 0.808
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Resolved category Double Muon CR: 2018

cMs preliminary

Resolved D: CR
Cu

59.64 fb™! (2018)
itflow :

- Dy+jets
-t

- W) +Hets
—(v)+ets
= SingleTop
- vV
4 Data

Events

7 i s s 1 1 1 1
a
Bin Selection Data MC background Ratio (data/mc)
0 NoCut 2.74e4-08 1.95e+08 1.404
1 MET-Trigger 1.50e+08 1.70e+07 8.837
2 MET-Filter 1.50e+-08 1.70e+07 8.837
3 Ntay = 0 1.50e+-08 1.70e+07 8.837
4 Ny =0 1.50e+08 1.69e+07 8.861
5 N, =2 4.68e4-05 4.08e+05 1.147
6 60 < M(pup) < 120GeV 3.32e4-05 3.45e4-05 0.962
7 pT"° <100GeV 3.12e+05 3.25e+05 0.960
8 Recoil> 200GeV 1.40e+-05 1.32e+05 1.065
9 p7(1) >50GeV 8.50e104 7.89¢ 104 1.080
10 p7U2) >30GeV 8.52¢+04 7.89e104 1.080
11 p1(j1j2) >100GeV 8.36e+-04 7.74e+04 1.080
12 100 < M(j1jp) < 150GeV 1.21e+04 1.09e+04 1.112
13 NaLet <2 1.18e+04 1.06e+04 1.109
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Resolved category Double Muon CR: 2017

cMs preliminary

Resolved D: CR
Cu

4153 fb~! (2017)
itflow :

- Dy+jets
-t

- W) +Hets
—(v)+ets
= SingleTop
- vV
4 Data

Events

: : ¢ & B & B 1
ar
Bin Selection Data MC background Ratio (data/mc)
0 NoCut 4.37e+-08 1.41e+08 3.088
1 MET-Trigger 2.31e+-08 1.38e+07 16.766
2 MET-Filter 2.31e+08 1.38e+07 16.766
3 Ntay =0 2.31e+-08 1.38e+07 16.766
4 Ny =0 2.30e+4-08 1.37e+07 16.851
5 N, =2 3.45e+-05 3.38e+-05 1.021
6 60 < M(pup) < 120GeV 2.45e4-05 2.86e+-05 0.857
7 P <100GeV 2.30e+05 2.69e+05 0.856
8 Recoil> 200GeV 9.88e+-04 9.35e4-04 1.057
9 p7(1) >50GeV 6.066+04 5626104 1.078
10 p7U2) >30GeV 6.06e+04 5626104 1.078
1 p7(1j2) >100GeV 5.06e104 5 51104 1.081
T2 | 100 < M(j1j2) < 150GeV | 8.82e+03 784103 1125
13 NaLet <2 8.55e4-03 7.62e+4-03 1.123
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FatJet softdrop mass: SR

CMs preliminary Boosted SR 59.64 fb1 (2018) CMS preliminary Boosted SR 41.53 fb~! (2017)
Flet_ M - DY+jets Flet_ M - DY+ets
1750 - 1000 -
- W) Hets - W) +ets
1500 - () 4ets - () +ets
= SingleTop 800 == SingleTop
1250 - vy - vy
~$- 10 x MZp1000_MChi100 ~$- 10 x MZp1000_MChi100
] -4$- 10x MZp2000_Mchi200 8 ¢y 10 X MZp2000_MChi200
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1] 1]
> >
s W
400
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200
250
ol ol
60 80 o o 140 160 60 80 o 140 160
M[Gev] M[Gev]

DA
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FatJet softdrop mass: 1u and 2u CRs

CMS Preliminary Boosted SingleMuon CR 59.64 fb~! (2018) CMS Preliminary Boosted SingleMuon CR 41.53 fb~! (2017)
50000 flet M —Ovijets 35000 Fet M —Ovijets
e [
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H H
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CMS Preliminary Boosted DoubleMuon CR 59.64 fb~? (2018) CMS Preliminary Boosted DoubleMuon CR 41.53 fb? (2017)
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Di-jet mass: SR

CMSs Preliminary Resolved SR 59.64 fb! (2018)
Dijet - Oy+ets
2000 -t
- W(V)+ets
1750 - () +ets
= SingleTop
1500 - vy
~4- 5xMZp1000_MChi100
1 1250 ~4- 5 x MZp2000_MC]
g
@ 1000
750
500
250
ol
80 % 100 110 120 130 140 150 160 170
M [Gev]

Events

CMS preliminary Resolved SR 41.53 fb~! (2017)
Dijet - OY+jets
1200 -
- W(lv)+ets
1000 - () +ets
== singleTop
- vy
800 ~$- 5xMZp1000_MChi100
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400
200
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Di-jet mass: 1u and 2 CRs

CMS Preliminary Resolved SingleMuon CR 59.64 fb~! (2018) CMS Preliminary Resolved Si CR 41.53 fb~! (2017)
t - Or+jets Dijet —rijets
5000 =t 3000 i
- () Hets 2500 - (i) +ets
4000 - () +ets - () +ets
2 = singleTop 2 2000 = SingleTop
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CMS Preliminary Resolved D CR 59.64 fb~* (2018) CMS Preliminary Resolved D CR 41.53 fb? (2017)
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