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2 Q1) How d@ we obtain the 1 / Py distributions for recon. data-and MC : 2 |
E and those for gen. MC to derive <1/ pr> (reco) - <1/ pr> (gen) 2

== MC doesn't describe exactly the data for the efficiencies
and also the kinematic distribution like Z Pt spectrum.
We estimated the muon efficiency scale factor of the data to MC as a function of eta
and this scale factor is applied into MC as the event weighting.
The trigger efficiency is also estimated in data and the measured trigger efficiency
as a function of eta is also applied into MC as the event weighting.
We also correct Z Pt spectrum in MC using the event weighting.

The event weighting factors for Z Pt spectrum and efficiencies are applied into MC for each event.
{recon. and gen. 1/pt distribution are obtained after applying the event weighting).

Therefore, if the event weighting factor is changed in eta or so,

the average of the reconstructed or the generated 1/pt in MC is also slightly changed

because the acceptance times the efficiency changes in eta and phi.

The 1/pt distribution in data is obtained without any event weighting.

REMARK) the gen. 1/pt is 1/pt after FSR and also gaussian resolution smearing factor (done by MuscleFit)
iz applied into the gen. 1/pt.

We got A/pt= in the range of 1/pt<A.84 because MC cannot describe very precisely for low pt region.

We iterated the procedure of getting <1/pt= correction several times until the correction is converged.
In each iteration, the corrected pt is used for the kinematic cuts like muon pt cut or mass cut.




Q2) How do we extract the random uncertaintg from dM /M
distribution and how to translate it to clpt/ pt?

« To derive the random uncertaint9 from dm /M, we estimated the
additional correction factor “Acor” using the Z mass in (n, @)

» corrected Drs Acor * Pr
where Pr is after rochester standard correction
* ‘Acor’ is calculated using the Z mass ratio of gen. Mtorec. M

» lterate the Proceclure of getting “Acor” until dM /M is not
imProved further

* “Acor” is pro agatecl into <1/ pr> correction comparing <] / P>
after rochester standard correction with <i 0 P atter rochester
standard correction + “Acor”

o The shift of <i A P> correction Corresponcls to the random
uncertaintg from the mass ditference
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Z:._mass Proﬁle for data(black) and MC (blue) Z mass Proﬁle for data(black) and MC(blu:e)
| with no correction. after rochester correction
It should be equal to red (Gen.) It should be equal to red (Gen.). Bias removed

_ Bt b Pl us and minus in n and ) However, random scatter in corrected data _

(but not corrected MC) because Pr clcl:)endence

of egiciencg vs. 11in MC is not same as in data
_ Effect _ﬁbrgcnin 2011B data.set -




- dM/M distribution in 2011A
* Plot dAM/M distribution to see the effect after rochester correction
* Fit dAM/M usinggaussian distribution
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dM/M in 201A atter additional correction
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(Same one with Previous Page)
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correction + additional
correction Propagated

from Z mass in data
0.06 % RMS in Z mass
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- <I/p+> correction shift in Dm (multiplicative part)
- Compare <1/ 235 correction between standard vs. standard+shift

* shiftis Propagatecl from the additional correction using Z_mass
» Black : standard <1/ pr> correction for 2011A data

« Red : standard < . P> correction + shift
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<1/ p> correction shift in Da (additive part)

0 Com[:)are <1/ 235 correction between standard vs. standard+shift

I e shiftis Propagatecl from the additional correction using Z mass
» Black : standard <i 4 PT> correction for 2011A data

« Red : standard < /pt> correction + shift
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Translation clM/M into clp/p

* dM/M is calculated in each nand ¢ bin

* EBC]"I CIM IS cﬂominatec‘ Oﬂlg bﬂ one C@” O]C PT’O]DC ng }DCCBUSC t!"lC

other leg is averaged in all nand ¢ range and the average I1s zero
Start with the equation: M? = 2F; x Ey X (1 — cos0)
2MdM = 2dFE; X E3 X (1 —cosf) = % X (2E71 X Eg x (1 —cosf) = % x M?
1 1
. AN w2d
A BV S I i |
5% O
- Therfncore, 0.06 % RMS in Z mass corresponcls to 0.12% RMS in PT(U)
* 0.06% RMS in Z mass is reduced to 0.0%% RMS with 1.5*shift '

* This corresponcls to 0.06% RMS on PT(IJ)

* Same stuclg IS Peﬁcormecl 1Cor 201D clata set
* Next 4 slides corresponds to 2011B data set




- dM/M distribution in 2011B data

* Plot dM /M distribution to see the effect after rochester correction
* Fit dAM/M usinggaussian distribution
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12

/. mass Proﬁle after additional correction : 2011B

215 -1-050 05 1 15 2 _ 072151050 05 1 15 2
nof w nof u nofu nof

Z mass Proﬁle aFter rochester /_mass Proﬁle amcter rochester

correction in 201D data correction + additional
correction Propagated
from Z mass in 201D data




<l/py> correction shift in Dm for 201B
- Compare <1/ 235 correction between standard vs. standard+shift

* shiftis Propagatecl from the additional correction using Z_mass
* Black : standard <1/ P correction for 2011B data

« Red : standard < . P> correction + shift
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- <I/p+> correction shitt in Da for 20115
0 Com[:)are <1/ PT> correction between standard vs. standard+shift
I e shiftis Propagatecl from the additional correction using Z mass
» Black : standard <i 4 PT> correction for 2011B data
« Red : standard < . P> correction + shift
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Conclusion for random systematics

» Random systematic error s Propaga’ceol using the additional
correction from Z mass

2 clP/ P (fractional error of 4 momentum) corresPoncls to 2xdM,/M
i Random sgstema’cic error in<l/ e correction 1s Q.12 %

* 201A and 2011B has the same level

» Overall bias is zero

* Origin is that the mocleling of etficiencies in MC is not Pemcect

g Random sgstematic error in<l/ P> correction as a function of (n, P)
* The shift of <i Vi B correction can be assignecl as sgstematic error

« This shift can be used for better Precise correction

| 0 The erfercan be reducecl From Q9% 1O 2% ranclom AR o1C clp/l:)
- if tuned coefficients using n/ P Aepencﬂence of Z mass are used

§OF We recommend that the combined <1/ P> and dM/M coefficients become
' the standard if the random error on clP/P is to be reduced to 0.12 %
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Qﬁ) 535tematlc uncertamtg For Zaet correehon

o The sgstematic uncertaintg of Z Pt correction is assignecl using 10%
change of the correction

) J Rec]uested to compare 7 Pt from Maclgral:)h
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* The correction of Z Pt using Maclgraplﬂ is lower than data

« Confirmed Z Pt correction used (black) is consistent with the
Publishecl 2010 measurement

_ * +10% assignment for syst. error is reasonable
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