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Impacts without smoothing (1 of 6)
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Figure: Impact from systematics on the expected limit.
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Impacts without smoothing (2 of 6)
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Figure: Impact from systematics on the expected limit.
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Impacts without smoothing (3 of 6)
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Figure: Impact from systematics on the expected limit.
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Impacts without smoothing (4 of 6)
CMS Internal
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Figure: Impact from systematics on the expected limit.
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Impacts without smoothing (5 of 6)
CMS Internal

+0.09
-0.10

g=1.00

121 prop_binl_bindo T
122 prop_ b bings H
123 prop_binil_bin111.

124 prop_ b inics

125 prop_binil_bin1s

126 o it 27

127 rop_in_i71

128 g s

129 prop_bint_bints

130 g i ing

131 prop_bint iz

132 CMS_httbar_VVNorm

133 prop_bint_ins

134 g i _inze

135 ron i binta

136 prop_ bl s

137 sron i i1

138 rop i bin21

139 ron_ i it

140 S ptbar_TTvNom

141 prop_binil_bin107

142 g it _bine

143 prop_binil_bing7

144 g it it

145 prop_binil_bin4

146

147

148 o iz

149 prop_binil_bin20

150 o i i 1(

-2 -1 0 1 2 .1
~=Pull [l +1o Impact [[-1o Impact (9-90)/A9 Ag

Figure: Impact from systematics on the expected limit.
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Impacts without smoothing (6 of 6)
CMS internal

151 ‘prop_binll_bin6?
152 prop_bin_bin12
153 prop_binl_bings
154 prop_binil_bin3e.
155 prop_binil_bin113.
156 prop_bin_bings
157 prop_binl_bin22
158 prop_bin_binaz
159 prop_binll_bin23
160 prop_binil_bin17
161 prop_binl_bings
162 prop_binil_binss.
163 prop_binil_bin109.
164 (OMS_scale_]_13TeV._RelaivePHF-
165 CMS_scale | 13TeV. RelaiveJERHF
166 CMS_scale_j_13TeV_RelativeStatHF-
167 CMS_scale |_13TeV._PleUpPIEC2
168 CMS_scale_|_13TeV._Relative)EREC2
169 (OMS_scale_|_13TeV._PileUpPIHF-
170 CMS_scale | 13TeV. RelaiiePtEC2
171 cms_pleup 1

-2 -1 0 1 2 -0.04-0.02 0 0.02 0.04
~=Pull [l +1o Impact [[-1o Impact (9-90)/A9 Ag

Figure: Impact from systematics on the expected limit.
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Limit without smoothing

CP-odd, m =500 GeV, [/m=2.5%
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Figure: Limit for Pseudoscalar reference sample with mass of 500 GeV and width of
2.5 % of the mass, g is the scaling of the coupling between the Heavy Higgs and the
top quarks, CLs is the confidence level. The dashed line indicates the CLs 95 exclusion
level.
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Impacts with smoothing (1 of 6)
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Figure: Impact from systematics on the expected limit.
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Impacts with smoothing (2 of 6)
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Figure: Impact from systematics on the expected limit.
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Impacts with
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Figure: Impact from systematics on the expected limit.
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Impacts with smoothing (4 of 6)
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Figure: Impact from systematics on the expected limit.
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Impacts with smoothing (5 of 6)
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Figure: Impact from systematics on the expected limit.
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Impacts with smoothing (6 of 6)
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Figure: Impact from systematics on the expected limit.
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Limit with smoothing

10° CP-odd, m=
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Figure: Limit for Pseudoscalar reference sample with mass of 500 GeV and width of
2.5 % of the mass, g is the scaling of the coupling between the Heavy Higgs and the

top quarks, CLs is the confidence level. The dashed line indicates the CLs 95 exclusion
level.
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Search Region with systematics (prefit)
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Figure: Unrolled plot for m;; and cHel, where there are 5 cHel regions with 23 bins for
myz in each ranging from 325 GeV to 1200 GeV.
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Search Region with statistical errors only
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Figure: Unrolled plot for m;; and cHel, where there are 5 cHel regions with 23 bins for
myz in each ranging from 325 GeV to 1200 GeV.
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Control Plots with Combined Channels (1 of 43)
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Control Plots with Combined Channels (2 of 43)
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Control Plots with Combined Channels (3 of 43)
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Control Plots with Combined Channels (5 of 43)
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Control Plots with Combined Channels (6 of 43)
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Control Plots with Combined Channels (7 of 43)
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Control Plots with Combined Channels (8 of 43)
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Control Plots with Combined Channels (9 of 43)
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Control Plots with Combined Channels (10 of 43)

CMS Preliminary 415 b (13 Tev) x10° CMS Preliminary 415 b (13 Tev)
T T T T T LB N L M S atad s
o 4 oua

© g
Q g =
2 s ;
2 =

s £

2 K

g §

3 g

o

P=(18) £lo

8= 8= b

SHE I 005 115 2

0

(a) Transverse momentum of (b) Pseudorapidity of 2nd
2nd leptons (step 6/8) leptons (step 6/8)

410° CMS Preliminary
f T T

Leptons / 0.125664.

(c) Azimuthal angle of 2nd
leptons (step 6/8)

27/

175



Control Plots with Combined Channels (11 of 43)
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Control Plots with Combined Channels (12 of 43)
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Control Plots with Combined Channels (13 of 43)
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Control Plots with Combined Channels (14 of 43)
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