Recoil mass;
Comparison with CDR and FCC(5/ab)



Table 2. Efficiencies of signal and Q(!&!Ld tlQMZl—mdependent analysis

Z(utu )H 77 77, or WW single Z Z(2f) vy
total generated 35247 5347053 44180832 17801222 7809747 418595861 161925000

N+ >21,N,- >1 95.7% 11.95% 0.65% 3.92% 9.75% 1.64% 17.31%

120 GeV < Myecoil < 150 GeV 93.2% 1.71% 0.23% 0.70% 1.93% 0.17% 3.06%

80 GeV < M+ ,- < 100 GeV 85.5% 0.68% 0.06% 0.22% 0.22% 0.10% 0.11%

Prut+p— > 20 GeV 80.2% 0.57% 0.06% 0.17% 0.16% 0.02% 0.04%

Agp < 175° 77.8% 0.51% 0.05% 0.17% 0.15% 0.01% 0.04%

BDT cut 63.0% 0.25% 0.01% 0.05% 0.06% 0.01% 0.01%

fit window 62.8% 0.25% 0.01% 0.05% 0.05% 0.01% 0.01%
process mmHX 7 WW ZZorWW  SingleZ Z2f OtherHX
GenN 66112 889030 476400 238083 591904 292716 267001
QEff. 0.9482 0.2677 0.1009 0.2751 0.0928 0.2296 0.0765
pairEff. 0.9482 0.2677 0.1009 0.2751 0.0928 0.2296 0.0765
recoilEff. 0.9059 0.0234 0.0110 0.0249 0.0085 0.0083 0.0018
iInvmassEff. 0.8416 0.0091 0.0021 0.0085 0.0024 0.0042 0.0006
PTEff. 0.7639 0.0060 0.0019 0.0060 0.0019 0.0007 0.0005
Phieff. 0.7356 0.0056 0.0017 0.0059 0.0018 0.0005 0.0005
passWindow 47329 4307 698 1143 028 104 95
WindowEff. 0.7159  0.0048 0.0015 0.0048 . 0.0016 0.0004 0.0004
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Modelling
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Results

CMS-CombineTool
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e Scale signal yields to CDR,
compare the signal shape
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Comparison with FCC-ee
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Comparison with FCC-ee
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Results with smeared signals
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Signal and background samples

Monte-Carlo campaign (“Spring2021”’):

- Center-of-mass 240 GeV, luminosity of 5 /ab

- E— FUTURE
CIRCULA
COLLIDEF

- ISR, FSR enabled, Beam Energy Spread (BES) set to 0.165% = £ 198 MeV (cfr. CDR)

- |IDEA detector; detector response modelled with Delphes

- Z(pp)H
- Z(1T)H

- Z(ee)H
- Z(qq)H
- Z(vw)H

+/- 100 MeV

Signal samples (Whizard+Pythia6)

0.0067656 pb
0.0067518 pb
0.0071611 pb
0.13635 pb
0.046191 pb

— nominal Higgs mass 125.00 GeV

— off-mass samples generated at +/- 50 and

Background samples (Pythia8)

27 1.35899 pb
WW—-pup 0.25792 pb
ZIy*—l 13.7787 pb
ZIv*—Qqq 52.6539 pb
e(e)Z (%) 0.20736 pb
YY— i (%) 1.5523 pb [m_, (1) > 60 GeV]
YY—TT (%) 0.836 pb [m sen(TT) > 60 GeV]

(*) Generated with Whizard+Pythia6




Background yields

Background samples (Pythia8)

ZZ
- WW-opupu
- ZIy*l
ZIy*—qq
e(e)Z (%)
YY—Hu (%)
YY—TT (¥)

1.35899 pb
0.25792 pb
13.7787 pb
52.6539 pb
0.20736 pb
1.5523 pb [m_, (1) > 60 GeV]
0.836 pb [m_(T) > 60 GeV]

(*) Generated with Whizard+Pythia6

CEPC pb
Z7 inclusive 114
/Z/orWW, vvmumu 0.22
ee ee 930
ee mumu/tautau (include gamma) 5.3/4.7
ee gg o4
sze |Omumu; eemm 0.845
sznu |Omumu; veve mm 0.043
WW inclusive( no mu-pair final-state ) 9

CEPC fb
/7 4mu 0.0156
//Z mumuup 0.0879
/Z mumudown 0.13614
ZZ 10mumu 0.0193

12




Events/0.25 GeV

Events/0.25 GeV

CEPC ref-TDR(simulation) 5ab-"
| | | | | | | | | I | | | | I | | | |-
- 1 [1||Backgroynds -
2500 l . T -
2oooi— : l -
1500+ | | LJ ’
_J )
1000 I
500} —
: | | | | I | | | | I | | | | I | | | | :
?20 125 130 135 140
Recoil Mass [GeV]
CEPC ref-TDR(simulation) 5ab ;
i | | | | I | | | | I | | | | | | | | |
2501 f 1 SingleZ
200 .
150 - .
100 ]]-” Lol 1R
| )2H 073
50
- I " [1
i | | | | I | | | | | | | | | I | | | | i
?20 125 130 135 140

Recoil Mass [GeV]

Events/0.25 GeV

Events/0.25 GeV

Backgrounds

CEPC ref-TDR(simulation) 5ab-" CEPC ref-TDR(simulation) 5ab! CEPC ref-TDR(simulation) 5ab’
A00F — T T T T T T > 12001 T 1T T > R
i C1z2zz{1 & 1 WW @ 4001 1 | ZZorWW
ﬂ | & 1000} 1 & l :
u () | Q i 1 A
300 1 35 : _ >
£ : £ 300(|] ||, -
; 1 & soof | 4 e h :
I ] N _ - -
200~ ﬂrtd 1““'- 000t j l[ | H J-U - 200} I | -
i : 400: ]. rl : :
ool 4397 o 1l 0t [ 100|- t I -
: : 2001 001 - 11 O 21220 -
- 10190906 - - 0969 301" - 1143 30
L I LT T B I R A RS S RS T e
?20 130 135 140 9 20 125 130 135 140 920 125 130 135 140
Recoil Mass [GeV] Recoil Mass [GeV] Recoil Mass [GeV]
CEPC ref-TDR(simulation) 5ab-"
CEPCref-'II'DF?(simulaticI)n) | 5ab-" % - 'Bl 'k' b (Ij '(' r I. 'ht' d‘ )' i
| ackgrounds ( un-weighted ) _|
1750 l 1 Zof 8 1201 g. J 1
: ; & P :
15001 T S 100~ —
1250f : % I i
: . & T 80f :
1000} - - -
750 - 601 I
) Lnhhliobi| o 80 to nero
: 201 -
?20 125 130 135 . 140 i | | | | | | | | | I | | | | | | | | | 1
Recoll Mass [GeV. 13 ¥20 125 130 135 140

Recoil Mass [GeV]



