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Analvsis Conditions

¢ Target: higgs mass measurement using recoil

mass against Z decaying to pu with DBD sample,
mH=125GeV.

¢ Looking currently pp channel only
(ee channel will be done)

¢ P(et,e-) = (+0.3, -0.8), L = 250 tb-1

¢ The almost same selections as Lol analysis* are
used

¢ * HZ Recoil Mass and Cross Section Analysis at
ILD



Backeround and Selection

= Main background: di-muons from
ete -> WW, ZZ -> puvv, puff
ete -> 7 -> uu, with large ISR/FSR
= Muon identification
p>15 GeV
Eecal / Etotal <0.5
Etotal / Ptrack <0.3

= good track selection
OP/P?2<2.5x10°+ 8x 104/ p [GeV/c]
for |cosO | <0.78

OP/P2<5x10% for |cosO .| >0.78
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Cuts

= Cuts

Transverse Momentum of di-lepton system ppy > 20 GeV

Invariant mass 80 < My < 100 GeV

Acoplanarity (= | @ - @) 0.2 < acop < 3.0 [rad]

For high energy photon radiation from final state muon,

OP1bal = Prat — Py > 10 GeV

In PFOs, |00 ;ssine | < 0.99

Recoil mass 115 <M, _..; < 150 GeV

Likelihood cut f; > 0.4 by TMVA package. Input variables are
Acollinearity, acol = cos! (PP / | Py | | PL])
di-lepton angle respected for beam axis, cosOy
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[Likelihood Cut
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Cut Table

no cut 2603 3.T™M

good 2411 92.59% 1.4M 37.45%
Pra 2252 86.49% 250927 6.75%
M, 2077 79.79% 129695 3.49%
acoplanarity 1941 74.54% 118103 3.18%
0Py .1 1893 72.71% 33961 0.91%
| 080 issing | 1882 72.27% 33094 0.89%
M,...q 1859 71.39% 5312 0.14%
likelihood 1453 55.82% 2265 0.06%




Calculatmn of Recoil Mass
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¢ I calculated higgs recoil

mass taking crossing
angle effect into account.

¢ By = 249.89 [GeV] 1s
used 1nstead of 250. This
modification leads the

shift of the recoil mass
distribution by ~ 100
[MeV].



Fittine the recoil mass

¢ Using recoil mass distribution (bin width: 200 MeV)
Background is fitted with 34 polynomial
¢ Using signal (~ 1 ab!)+ fitted background distribution,
the 15t fit 1s performed with GPET* + background (fixed) function
¢ Toy-MC with Poisson distribution in each bin performed
Background: generated from fitted function (because MC statistics is poor)
Signal: generated from full-MC result

o 20 fit is performed for each toy-MC sample
using GPET + background with all parameters but Gaussian mean and
height are fixed to the result of the 1t fit

*

*GPET: Gaussian Peak with Exponential Tail (5 parameters)

left part: Gaussian, right part: adding Gaussian and exponential, free
parameters: helght mH, Gaussian width, position to connect left and right
part of the function (in deviation from the Gaussian center), ratio between
Gaussian and exponential in right part



Fit Result
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Mean and Height

btm_minus_atm | hist_toy_dev | | amp_btm_minus_atm | hist_toy_dev_amp
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Shift of Gaussian mean by performed Toy-MC Shift of Gaussian height by Toy-MC
¢ Fitted mass and signal height with 500 toy-MC samples

Resolution of Gaussian mean : 34 MeV
Resolution of Signal height (arbitrary unit) : 3.4 %

¢ No correlation between mean and height is seen.
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Notes

¢ The Higgs mass resolution (34 MeV) 1s
consistent with Lol (37 MeV)

¢ Fitted mean slightly deviates from the true
Higgs mass (dm = 67 MeV, ~20), but it can
be corrected with MC. Fit method will also

be refined (by including beam effect etc.).

¢ Need study of systematic uncertainties
such as the beam spectrum (including CM
frame reconstruction), momentum scale.

¢ The same analysis for eeX channel will be
done.

11



