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Loose VBF region
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Tight VBF region

10°
10°
10°
10°
10°
10
]
107
1072

1.4
1.2

Entries / 6 GeV

Data / Exp.

1
0.8
0.6

2020/9/7

ets

ATLAS Internal
fs=13TeV, 1390

® Data (19.00)

[ 9a->22 (16.94)

[ ooH125 SBI with kSBI (6.78

] VBF125 SBI NEW (2.13)
VEF SBIS (2.25)

—— VBF BKG (2.31)

—— VBF SBI10 (2.69)
ggH125 SIG with kSIG (0.09

_"IIIllIJ] I IIIIlII LI

_I|III|III III|III|I___|_|||'|'|'|'| ||||||'|'1 TTTT

L ]

175 180

185 190 195 200

205 210 215 220
m,, [GeV]

Data: 19, MC: 25.85, Data/MC: 0.73

>
8 106 E’ __] Data (19.000000)
= [ qq->ZZ (16.944988) =
© 5 — e
i 1 0 :E % ggH SIG (0:089033) ?
_.@ = VBF SBI5 (2.262047) =
= — [ VBF SBI10 (2.691017) =]
q>) 1 04 E [ | VBF BKG (2.310348) =
L ~ -
10° =
5 om
10 =
10 e =
P e
107" =
2L —_— =
10° =
_:! 11 1 11 1 ! : R B (A ! § I ) A ¢ ! { N T ! 7 LR B A | ! | T S 185 | ! | p LA R ! L1 1 ! I:_
14 E.. ........................................................................................................................................... _g
1.2 =
1E-
0.8
0.6
0.4E
0.2 =
0 :_' .............. iy e eeeeaee roceesensecans AR e eseses rorerretaeease AR [rrsersesaneaes 1 _:
175 180 185 190 195 200 205 210 215 220

ZZand |Aﬂjj| >3

m,, [GeV]

5



} > I I 1 1 1 1 I 1 1 1 1 1 I I 1 I I I 1 I 1 I 1
@ 1 Dﬁ E_ ATLAS Internal @ Data (27.00) _g @ 1 06 _; T Data (21.000000) =
!‘:_r} = [ gg-=ZZ {(Z3.88) 3 o — [ q9->2Z (17.821229) =
o 1 DE L {s =13 TeV, 139.0 0™ B 5oH125 SBI with kSBI (3.51% 8 10° — E o 5817050139 =
o E [] VBF125 SBINEW (256) = = =3 CJaaHsic oosesze) [
s = VEF SBIS (2.72) 3 - = =0 ver seino sty | =
— .I D.r.‘l. = — VEBF BKG (2.77) — '.(L) 1 04 =— [ ] VBF BKG (1.985886) =
'5"“".' = —— VBF SBI10 (3.19) 3 GC) = =
e — H125 516G with kSI1G (0.11) — ]
£ 10°g EOESEEEERRY @ 10t E
LLl — - - -
10° = . 10° B
— = 10 — =
10 EE 3 E
= d a — -
— -1 =
2 1E-
e g -
- Y R i B I.--..---l. ------------------------- I:'-'l _1
1071 - T e 5 0 10 §§ =
1072 E =K E e el el I E—— | 5
b ! ! ! ! ! : . : : — (] 1 '6 ;_ o 1 T ® > L 1 T L] _;-
-t N ¢ e
5 o . -
‘E!' [] B ;_ [ ] L _; 0(2) 2__ L
D []'E = 1 1 1 1 1 | 1 1 L i 1 T 1 1 1 1 1 1 1 L = 20_0
200 400 600 a00 1000 1200 1400 m; [GeV]
m,; [GeV]

2020/9/7 6



Entries / 0 GeV

Data / Exp.

G
10" ATLAS Internal e Data (28.00)
— _ [ qg==ZF (24.46)
1 05 Ys =13 TeV, 139.0 ib! I ggH125 SBI with kSBI (&7
[ VBF125 SBI WEW (2.93)
WVEBF SBI5 (3.11)
10*
10°
107

[ Data (22.000000)
[ qa->2Z (18.912970)
[ ggH SBI (7.583144)
[ VBF SBI (2.448713)
[ ggH SIG (0.102937)
VBF SBI5 (2.576988)
[ VBF SBI10 (3.057934)
[ ] VBF BKG (2.650775)

—— VEBF BKG (3.15)
— VBF SBI0 (3.65)
ggH125 SIG with kSIG (0.1

Events / 0.4 GeV
3,

—
(@)
ml I IIII|'|T| I IIII|T|| I llllﬂ|| I lllll'ﬂl I Illlm’ul IIH|'||] I III]|'||| I Illlml—l'

Data: 28, MG 36.08, DalaMiC: 0.78
RN

|

D-'.I...I... coc ool vl ol voond ool ool oo oo ool T

1 1u|m| IlIlILIJ] |||uu1| |||11m| |1|nm| lllllllll T T

[T TT

=
[TTTTTTTT |||||||||__-II-I-I|'!].-I-I-II-|T|:1”I.III|'|'|'| IIII|T|T| IIII|'|T1 IIIII|'|] IIII|T|'1 IIIII|'|'| T

|
oo
wo

=

2020/9/7 7



* Possible problems:

different numbers of bins

different bin width

different variables (e.g. m4l_constrained_HM / m4l_fsr)
different files

* Next steps:

In summary, please make the following control region plots, a) m41:130-220 GeV b) m4l: 180-220 GeV, for the 4 sets of cuts:
1) without Njets or other jets cuts (mjj, Detajj), 2) with loose 3) with tight cuts (like in Martina’ s slides) and 4) with tighter jets cuts
e.g. mjjr400 GeV & Detajj>3.3 (high mass paper) or mjj>500 GeV & Detajj>4.25 (Sam’ s optimization).

Of the following variables:

Higgs system

1) H4l mass, H pT, H eta and ME (matrix element)

Jet system

2) Njets and pT jet, eta jet (for the 2 leading jets)

Other useful variables

MELA variables

3) cos 0%, cos 01, cos 02, ®, @1, Z1 mass, Z1 pT, Z2 mass, Z2 pT

4) Zeppenfeld variable

nx = n4l — (njet 1 + njet 2)/2 of the H and 2 leading jets

Next step, will be to make VBF signal optimizations with MC in the m4l signal region 220-2000 GeV using the above variables. Therefore, it’ s
useful to plot them *only* for the MC in this region. A) w/o cuts B) Njets »>=2
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