ToyMC using gauss distribution

« To confirm the calculation results of the mass limit, we created a toyMC using a
Gaussian distribution, performed a fit, and verified the results.

. fTo surln over all bins & all polarization patterns (total of 6), useing the following
ormula:

* No charge id 1bin & charge id 2bin(forward-backward) ,
z ((gaussian random number with mean: 8o, sigma: error))

error

o) : Deviation of the differential cross —section from the Standard Model for the i —th bin (0 for the Standard Model)
0j

VSi+N;  S;:the number of signal event
S;  'N;: the number of background event

oo

error = in each bin

« We repeat this process 10,000 times and create two plots: qne for the Standard
Model in the bb channel and another for the Z' model (SSM) in the same channel.

« We elrform a chi-squared fit for the Standard Model and a Gaussian fit for the Z'
model.

« To determine the probability of the Standard Model chi-square function at the mean
v_alu%_mc the Z' model Gaussian function and check if it corresponds to a b-sigma
significance.
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2 -
oYo2 /S. + N: S;: the number of signal events . i
R : : + o t2 N;: the number of background events'" each bin.
o (SM) Si 5ys In this evaluation, systematic errors of 0.0 for b and 0.0 for ¢ are assumed.
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We calculated the overall significance of the
Z' model in the bb channel by scanning the
mass of the Z' and determined the mass limit.



Jsing events

« ILD7 )Y T 2 L—3 3 (v02-00-01) %]

74— 7 BR@500GeV DAL

« Signal Events:
e ete” = qq (Z* true mass=450 GeV)

« Background Events:
« 2-fermion background
ete™ — qq (Z* true mass<450 GeV)
« 4-fermion background
hadronic events (mainly W/Z-derived)
semileptonic events (mainly W/Z-derived)

 Polarization Luminosity
e e7:F80%,et: £30% 1600 fb~1each

1 LN



- fficiency D ET& (cos8 77 7n)

e bb. CcCARY FDREYDI T F AR MES; IF

S; = cross section X luminocity X ef ficiecny

ThHh B, EfficiencyldcosfIZki®zL. Charge IDORIEHLEH TETET 5,
e bbDIFE(cCDIZED FIRR):

#of (true bE) w/ eventcut # of predicted bb
# of (true bb) w/o eventcut # of predicted total

Charge IDE 7@ h > 7= 4 X b Dtotal cross sectionlIXt 3 Befficiency& L TUTDOHZE(E S,

# of (true bb)w/ eventcut # of predicted bb
#of (true bb) w/o eventcut # of predicted total

ef ficiency_angle = X Charge ID ef ficiency

ef ficiency_noChargelD = X (1 — Charge ID ef ficiency)

Charge IDE 72 h - 7z Charge IDE 7355,

HE. {IRMETDtotal costheta>0&
cross sectionz U 7z \_ costheta<0(Z

S1FCEHE L 72
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