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Motivation

My target is precise measurement of Higgs mass and cross section
using DBD samples(m,=125[GeV]).

* |useonlyee->Zh->llh (I=u, e) of E.,,=250[GeV] signal event.




Lepton Selection

* Muon (and electron) selection
— Momentum p > 15 [GeV]
— Small (Large) energy deposite in caloriemeters
* E../E..<0.5(>0.6)
Eioral / Prrack < 0.3 (>0.9)
* Good track selection

— Track with small error (different selections between polar angle of
tracks, barrel or end cap)
dp/p? < 25x10°©8x10%/p (for cosO < 0.78)
dp/p? < 5x10* (forcosO >0.78)

Impact parameter (only for muon)

— To suppress muons from tau decays which tend to have large impact
parameters.




Bremsstrahlung Recovery

Only for.eeX channel cross section measurements,
the photon’s 4 momentum around final state
electron (cosO > 0.999) is added to the electron.

This process contributes the distribution of recoil  final state e
mass significantly.

For mass analysis, it is effective not to perform the
recovery.
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Background Rejection (uuX)

No Cut 149636 160432 596518
Selection 12467  8.33% 7864 3010 0.14%
Pral 10653 7.12% 6799 2706 0.09%
M, 6458 4.32% 5901 1404 0.07%
acop 6078 4.06% 5370 1290 0.06%
dpy,, 5949 3.98% 4965 1267 0.01%
COS O mising 5949 3.98% 4705 1267 0.01%

M 3987 2.66% 2643 882 0.00%

recoil

Likelihood 2401 1.60% 1734 333 0.00%




Background Rejection (eeX)

No Cut 145891 184568 596518
Selection 12771 8.75% 8076 438% 11996 2.01%
Pral 11470 7.86% 7175 3.89% 11213 1.88%
M, 6649 4.56% 5243 2.84% 6142 1.03%
acop 6339 4.35% 4790 2.60% 5516 0.92%
dpy,, 6038 4.14% 4094 2.22% 5300 0.89%
COS O missing 6034 4.14% 3848 2.09% 5300 0.89%

M 4242 2.91% 2294 1.24% 3997 0.67%

recoil

Likelihood 1428 0.98% 840 0.46% 966 0.16%




Signal eff. each h decay mode(uuX)
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Signal eff. each h decay mode(eeX)
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Fitting Method

e Fitting function
— signal -> Gaussian Peak with Exponential Tail (GPET)

* GPET has 5 parameters

<> mean : x
<> width : s

< boundary : k
— BG -> 3" order polynomial <> junction : b

e Toy-MC study

— The sum of signal and BG distributions are fitted with the functions
above.

— Make the toy-MC events according to the fitted functions.

— Fit the distribution again with the same function
by floating and mean of GPET.




Result of Statistical Error

Ml

semi-Ml

Ml 37MeV 122MeV
MD 33MeV 92MeV

... However, there are still some problems.
* Wide width of eeX recoil mass distribution.
Especially for eeX channel, GPET may be not optimal function to fit.




About wide width of eeX study

The recoil distribution of eeX channel has wider
width than previous study because of too many
bremsstrahlung recovery. (maybe)
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Plan for this problem.

— |s it relevant to recovery photons partially to obtain
sharper distribution?

— Should | recovery only energy (momentum) of
electron and scale momentum (energy) to make
invariant mass m_=0.511[MeV]?

— Did | recovery photon splitted from electron in
calorimeter?




Result of trial

* Using each scale method (recovery E and scale P, or reverse), the
deviation from black distribution seems to be small.

* Splitted photon may be very rare (0.7%) so that reconstruction to
not recovery such photons seems to be also almost same as black
one.

Trial of scale method Trial to not use split
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About fitting method
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Summary and Next Plan

 While statistical errors are obtained, there are some problems to
investigate.

— It is necessary to find cause of wide width of eeX channel.
(Is there no cause? Partial recovery is optimal?)

— Fitting method may be able to be optimized. (Kernel Estimation)




