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o Status reports:
* Try to generate ZH->pubbbb sample at 250 GeV.

* Go to next page.



@ How the WIMP can be detected af ILC?

Z H -> IJ IJ (p (p -> I‘I I‘I b b b b at 2 50 G eV ¢ = ot Mediafor ¢ is feebly interacting with SM particles

T, _ Higas M except the Higgs boson, so that it is efficiently
° larg et: e sM detected by observing the exofic Higgs decay?!
« BR(H->0po) ¢ oy 1 covers the most important parameter region/

. . . \ [S.M., Y. S. Tsai, P. Y. Tsng, JHEPO7, 2019]
» To apply b-jet kinematic fitter
S. Matsumoto(Kavli IPMU), ILC summer camp 2020

o Setup:
- WHIZARD 2.8.5 ]+
- mo: 15, 20, 30, 40, 50, 60 [GeV] e- <
« 20,000 events for each mq, polarization \\ Z '/' |-
« mc-2020, Vs = 250 GeV N\ o

0 e s e
. rv02-02-01.sv02-02-01.mILD_|I5_01_v02.E250(_SetA) Y |
o Status: (p
e+ H

+ Test of 15t sample generation was done.
» Generate whizard sample based on ILC Analysis Workthrough

O OO0 O

m FCC-ee

+ Simulate with DDSim, Reconstruct with MarlinStdReco (p <

« Thanks to Miyamoto-san, Ono-san, Daniel, Junping - o
» Some check of generator setups for consistency with mc-2020 ‘ T T T
* Mass of s/c/b is set to 0 GeV. . e | - ot

» All the particles except higgs are polarized. T

 BS/ISR/FSR settings: ($circe2_file =
"/home/ilc/tianjp/generator/PostDBD/whizard2/250_SetA_ee@24.circe”)

+ Default mass cut, and so on.
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Fig. 12.  The 95% C.L. upper limit on selected Higgs exotic decay branching fractions at HL-LHC, CEPC, ILC and

FCC-ee. The benchmark parameter choices are the same as in Table 3. We put several vertical lines in ghis figure
2 02 1 /4/30 VV H IZAR D “ IJ b b b b to divide different types of Higgs exotic decays.


https://indico.fnal.gov/event/45721/contributions/198054/attachments/136223/169374/snowmass-walkthrough-v3.pdf

@ How the WIMP can be detected af ILC?

Z H '> IJ IJ (p (p -> I.I I.I b b b b at 2 5 0 G eV ¢ = zM Mediafor ¢ is feebly interacting with SM particles

M ’ ) g2
: . ; except the Higgs boson, so that it is efficiently
> Questions for WHZARD: Higgs sM detected by observing the exofic Higgs decay?!

« \Which model should we use for this process? ¢ SM It covers the most important parameter region!
[S.M., Y. S. Tsai, P. Y. Tsng, JHEPO7, 2019]
*« mc-2020: SM_CKM _
- 1%t test: 2HDM_UFO https:/feynrules.irmp.ucl.ac.be/wiki/2HDM S. Matsumoto(Kavli IPMU), ILC summer camp 2020

« We use “h2” as ¢. J+
* Default THDM_CKM is similar to SM_CKM, but HO->bb is not
available. e- . L0
* In mc-2020, why the b-quark mass appears as a few L Z 7 -
GeV even if we set “mb=0" in the input sindarin? N e’
» | understand that the decay of higgs is described by 0)
PYTHIA in mc-2020. B (p
» Currently | describe this process as follows; e'l' - \ 0)
process mumUbbbb - ue_" , ||e+|| => umu+||, "mU'", "h2", uh2|| o
{ $restrictions = "3+4~Z && 5+6~h1"} O
process h2dec = h2 =>"b" , "b~" (p < 0
 Are there any other points to check? 1 45% L. per it on selectad g ot Doy BR

®m HL-LHC

10-1- | ! m CEPC
m |ILC(H20)
m FCC-ee
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Fig. 12.  The 95% C.L. upper limit on selected Higgs exotic decay branching fractions at HL-LHC, CEPC, ILC and

FCC-ee. The benchmark parameter choices are the same as in Table 3. We put several vertical lines i is figure
2 02 1 /4/30 VV H IZAR D “ IJ b b b b to divide different types of Higgs exotic decays.


https://feynrules.irmp.ucl.ac.be/wiki/2HDM
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Test of x? and degrees of freedom

o Fast simulation

1. Generate pseudo samples of ZH -> 4 particles which parameters {E, 6, ¢} have Gaussian errors;

og = 1[GeV], g = 0.1[rad.], 0, = 0.1[rad.]
2. Perform the kinematic fit under the 4 jets assumption which parameter errors are Gaussian above.
3. Estimate the degrees of freedom from the x?2 distribution when each constraint is applied;

4C: Energy momentum, 5C: Energy momentum & Higgs mass, 1C: Energy

o Results: fit probability
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The ¥2 distributions show that the d.o.f. equals the number of constraints.
Our kinematic fitter evaluates the x2 output correctly in the simplest case.
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Setup of kinematic fit for e*e- -> ZH -> pubb

Fit Objects: Constraints:

 JetFitObject (JFO) x 2 « Hard:

« parameter: (E, 8, ¢) with b-jet resolution » Total Energy/Px/Py/Pz for all FOs

E: Crystal Ball, 8: Gaus, ¢: Gaus » Higgs mass = 125 GeV for 2 JFOs
e massfit = Efit/Emeas. x massmeas. e Soft:
» Resolutions are adjusted by (E, cos8) for « Z mass w/ Breit-Wigner for 2 MFOs
each jet with mean 91.2 GeV and width 2.5 GeV

+ MuonFitObject (MFO) x 2 b

« parameter: (Pt, 0, @) with Gaussian error
from track parameters

« ISRPhotonFitObject
» parameter: Pz (Enax = 31.5 GeV)
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