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status of ZHH full simulation

succeeded in running mokka and marlin on grid (Thanks Miyamoto-san),
now about 1K CPUs can be used ---> 0.5M events/day

samples with statistics of higher than 2 ab-1 for llcc, vvbb (~2M) are
generated and analyzed. confirmed to have no contamination finally.

new background 1lh (not included in previous llbb background) is
checked. no contribution at ~ 2 ab-1.

estimating the errors of expected signal and background events. not very
stable, still have large fluctuation.




error of expected value

no cuts final cuts

generated MO

M

expected NO

Expected value:

AN %0

SN [T
N VM /N

especially when N is small (our case), we have to
improve the error by increasing M0 significantly:

Error of expected value:

My




E' e — ZHH — (I1I)(bb)(bb) — 2 leptons + 4 bjets

Polarization: (e-,e+)=(-0.8,0.3) / Ldt = 2ab™ !

eebb

signal |background _W

eebbbb

N 6.4 : / mmbbbb
eebbh

Error of N . R

llggh

eebb: 6.7ab-1 ---> 94 ab-1

Increase i 5 eab e Tt 0aba

not very stable!
signal  |background significance: 1.720 -->1.650

o 2.100 --> 1.980
e (O
Error of N . @




et JHH > (vv)(bb)(bb) — vr o+ 4 bjehs

Polarization: (e-,e+)=(-0.8,0.3)

/ Ldt = 2ab

signal

background

N

5.0

Error of N

0.15

bbbb:

Increase

bt s 20 b=
tauvbbcs: 2 ab-1 ---> 12.0 ab-1

/

signal

background

N

5.0

Error of N

,/”/’////y

7=

vvbbbb

vvbbh

not very stable!
significance: 1.410-->1.290

1.720 -->1.530

bbbb

tauvbbcs




BR(H — bb)=0.678

e'e > ZHH
— ggbbbb

Js =500 GeV
L =2000 fb™

AE/NE = 60% — 30%
equivto 1.4X Lumi

one issue (gluon emission)

with gluvonrad —

t

w/o gluon rad —>

[

{

Fast Simulation!

¢

1 1 l 1 1 1 I 1 1

0.

4 0.6
a90

whizard-1.40 used by Lol didn’t include the
gluon emission. higher version included it.
need to estimate this affection.

From Tim’s talk
@ LCWS07




next to do

qqHH modes still need to be optimized, though still have no idea how to
further improve the bbcsdu suppression.

increase statistics as more as possible to make the result stable (~20 ab-1).

estimate the gluon emission affection.

give a more statistical reasonable accuracy of coupling.
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combined result
(preliminary)

Polarization: (el,e+)=(-0.8,0.3) e—l_ _I_ 6_ e ZHH M(H) = 120GeV /Ldt e Qab_l

significance

Energy (GeV) signal background

excess measurement

(D) (IT)

ZHH — (11)(bb)(bb : ; 2.10 1.70

ZHH — (vi7)(bb)(bb ; . 1276 1.40

ZHH — (qq)(bb)(bb) 6. : : 2 7e 2.60

combined 4.60 @1 0>

accuracy for cross section: ~ 25%

accuracy for self coupling: ~ 45%

Lol: ~180% for cross section, ~90% assuming a better b tagging (500 fb-1)




ixXpected ZHH events and backgrounds

Expected ZHH Events for 2 ab~'Integrated Luminosity

TR R R R R R T T

—— Observed Events
——— Expected Signal Events

Expected Bkg Events
Bmax3, Bmax4:

L I L

3rd and 4th largest
b-likeness of the four

jets from two Higgs
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