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Current Status

Reading the study of T. Ueno, ALR measurement preceding
work.

I have a lot of questions!! (e.g. the reason why didn’t use et+e-
-> ¢+e- process)

Checking the new ILC-250 2f samples (photon PFO energy
and angular biases).

Junping san gave me weight files and some advices on yoke

energy muon ID. I am arranging source codes now.
Gave a presentation on JES calibration at KEK Student Day.

I got a naive question... -> I will explain.




Jet Energy Reconstruction Result
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Reconstructed energy not only can calibrate the measured
energy, but also has better resolution.



Fit the relative difference of reconstructed jet energy with
Gaus (Core)+Gaus (Base)+

Calibration is based on the mean value of the Gaus (Core).
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-> Check the theta and energy dependence.
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Mean and Sigma Energy Dependence

Mean of the Fitting Gaussian Sigma of the Fitting Gaussian
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Mean value of the core gaussian is order of 10-4independent on the
jet energy.
Sigma value is smaller in the higher energy.



Mean and Sigma Energy Dependence

Mean of the Fitting Gaussian Sigma of the Fitting Gaussian
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Mean value of the core gaussian
jet energy.
Sigma value is smaller in the higher energy.



Reconstructlon Method

: Inputs and outputs i ' Direction Angle
Using (051,012,0y,011,012,¢py,my1,my2) set1 | @: polar angle
-> Determine (Pj1,P12,Py,Pisr) . Z N,  ¢:azimuthalangle
r Jo+ M7 + [P + | Prsr| = Ecum
sinf j1cosd g1 sinf jacosd e sinb.cose., Py Ecm — | PrgRrl)sina
< sinfyisingyr  sinfjasing 2 sind,sing, P | = 0
\ cost jq cost jo cost., P, +|Prsp|cosa

Matrix A

Inve rse Beam Crossing Angle =2a = 14.0 mrad
ISR photon = additional unseen photon

Irrational equation for each sign of the ISR -> 8 possible solutions

(i) Real and positive value with <Ecm/2
(ll) \/P31 + m%l >0 and \/P32 +m3, >0

Choose the solution with

(iii) Py1, Py2, Py >0
(iv) solved Py closest to the measured P,
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outputs
Using
(011,012,0y,011,012,
@y, myi,myp) ->
Determine
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Backup



Calib. Uncertainty

Calibration uncertainty :=

V(Aupro)? + (Apas)?

Square root of the squared
sum of the error of the mean

Calibration Uncertainty
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Mean Value

Particle ID := flavor of the

seed of the jet

O A Core
= - M%Lse
LL Mol
= i
@) [ Base
S 0.05 u

LL]

I:uij

e OF ¢ A4 4 A 4
O v

(- v v v
©

()

= -0.05[

1 | | | | |

20 40 60 80 100 120
Jet Energy [GeV]

)/EMC

MC
J

J

Mean of (E -E

J

0.05

0.05]

)
®
]
»

<

*
>

P T T [N TR TR TR N TN ST T [N TR TR TN A TR T W |
02 04 06 08 1
I

'2 3 4 5
Particle ID

11



Mean Error
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Sigma Value

Particle ID := flavor of the

seed of the jet
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Fraction

Fraction := Size of the fitting
Gaussian
Core/(Core+Base)
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Calib. Uncertainty

Calibration uncertainty :=
vV (Appro)? + (Aps)?

Square root of the squared
sum of the error of the mean

Calibration Uncertainty [MeV]
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Jet mass distribution
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Correct photon selection

Evis (FEj1tEjpt+Ey) vs. A0y, =0,(meas)-0,(MC)
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Correct photon selection cut 1

M3; vs. Evis CEJ1+Ej2+EYy)
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Correct photon selection cut 2
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M;; distribution after all but M;; cut )
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Source of the bias

Source of the bias is investigated.
-> 2 major source are found.

Inputs and outputs

Using (051,012,0y,011,012,0y,my1,my2) -> Determine (Pj1,Pj2,Py,Pisr)

sinf jocosp o sinbcoso.

sinfjising 1 sindjasing o sind.,sing.

cost 11 cost jo cosb.,
Matrix A Inverse
(A) Beam energy spread

(B) Error of the jet mass inputs

+|Prsr|cosa



Source (A): Beam energy spread ~

When all inputs are all MCtruth, Toy MC Simulation
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Beam energy spread causes negative bias in jet 1 reconstructed energy.
Positive bias in Jet 2 is also confirmed as well.



Source (B): Error of the jet mass inputs®

EJRec - EJTrue

Mean value of the fitting function for the Jet1  Esruc
as a function of the input jet mass deviation
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Large dependence on both jet 1 mass and jet 2 mass input deviations.
If <8 x 104 accuracy is necessary, compensation to the reconstructed
jet energy should be introduced.



PFO Mean Value

Particle ID := flavor of the

seed of the jet
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PFO Sigma Value

Particle ID := flavor of the

seed of the jet
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PFO Mean Error
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PFO Fraction

Fraction := Size of the fitting

Gaussian

Core/(Core+Base)
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