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several groups looking at measurement of g(HHH) in
m = 120 GeV scenario, via e.g. e+e- -> ZHH

recently started to investigate more challenging case:
m, = 170 GeV, e+e- -> ZHH

predominant decay mode ZHH -> ZWWWW -> 10f



using MADGRAPH generator
implement anom. HHH coupling: g(HHH) = (1+A)* gSM(HHH)

ZHH total cross-section sensitive to g(HHH)
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generator level studies

m =170GeV,E =750 GeV
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- HH mass from gHHH
diagram pulled low by
propagator

- this affects Z momentum
maybe easier to measure?



) ) ) . ZHH cross-section vs. A
usefulness of kinematic/xsec information
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quicksim studies
e+e- ->ZHH -> ZWWWW -> 10t

many different final states:
- from 4 charged leptons + neutrinos
- to 10 quarks

many background processes:

- initially consider a few processes with true Z°:
Ztt, ZWW, 217, ZZWW

for now, use very simple b-tagging
— angular match to b-quark + 10% inefficiency
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| zhh__logycut8 |

event shape variables

for example, Y_ at which

event goes from 9->8 jets

o C

2 3L

10 e

8

@ - i -

g 0= | il zhh

i —ZIt
1ﬂ-5 §_

: —ZWW
el — ZZWW
el = 227
1&“&|N | |

6.5 2 5

N
>
=
3
=]
o
[
=]
[{=]
<
a
s
=3

log10 (ycut 9->8)

5103 _E ':-:-.'”“.L':-"-";"'--‘.I .
£ B
f a1 o ) P _Zhh
g10” e | LUl . . N -
0 B g | —ZU_
ﬁ 10° | I ™ — ZWW
10° £ ||1] T —ZZWW_| _
E k oz in
10 (1111
10 ..“Il”[] TN RO T L .n....|....‘
65 6 555 45 4 35 -3 25 -2 -15
log10(ycut 9->8)

# bjets<=1

# bjets=0

still large backgrounds

try anti-b cut to reduce

top backgrounds
—zhh_ | require <2 or 1 b jets
—ztt
2ZWW_ n.b. Vcb = 0 in this simulation
—zzww_ | significant reduction in Ztt
7727
| 'I-‘lzll's"'-lz"-ﬁs

log10(ycut 9->8)



developing constrained kinematic

w2 fits for different event hypotheses
[ zhh_jjMass6 | l Z
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not easy... work in progress



summary

g(HHH) measurement at m = 170 GeV

both production xsec and kinematic distributions of
e+e- -> ZHH are sensitive to this parameter

ECOM ~ 750 GeV looks suitable for this m_

many different final states
several huge backgrounds

investigating possible analysis strategies...



backups



Z momentum distribution at different g
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one pseudo experiment (A =0); E
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results of 1000 pseudo experiments
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ECOM =1 TeV, mh =170 GeV,

1 ab-1

nevents [ anom | anom

o w3 o - contes

180 f_ RNES 10.3 B L H DA4E

180 = Wnide rilew 0 40— | Uredoriics a
E Dherilow o : -L e Ovarfiow a

140 C | gkl

i of- A

1u-u§_ - |

aof- ~101 events/ab-1 2f il

&l N

anf- 10— | ];HJIM

20 C |

0 e, 'H:.Jre.""ﬂ"n a [E]]HLH' e
# events measured anom coup L
anomerr [puil ] pull

: o ares s w522

280 :— L] A ESEH E ' H 1.2
E Uik a 40 - redorikcs a

2040 __ Orvartow a E Civartiow a

f -

m-uE_ 2"'3_

T Y R E R TR KPR K TR X TR TR R kY 0 gy S —

measured error on L

slightly larger improvement, precision ~20% -> ~14%

’ pflll distr




E =500 GeV, m = 120 GeV, 1 ab-1
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