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Acceptance Corrections

Unfold true distributions from measured distributions









Acceptance Corrections

1. Bin-by-bin method

D.=A; T
D.is # of measured events in i" bin
T.is # of true events in i" bin
A. is the acceptance of i" bin
where A, = Nrgc / Nggy for it bin

2. Matrix Method

M; is the acceptance matrix
where MIij=NIRECTi| NIGENT]



Bin-by-Bin Method

D;=A;T,

D. is # of measured events in i" bin

T.is # of true events in ith bin

A is the acceptance of it bin
where

1. ALi=NIRECT| /VJGE/V@DM

2. ALi=Mlii from MLij=NIRECTi| NLGENT)




3 Simple Event Generators (Inclusive scattering)

. Beam energy: 10.6 GeV

. Wlat, [1.0: 5.0] GeV

. Electron lab ¢ angle flat, [0: 360] degrees
. Q?[1.0: 10.0] GeV?

* Flat

« 1/Q4

« sin(2*Q?) +1.5
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Q2 vs W

Flat Q2

Generated Events

1/Q4

sin(2*q2) + 1.5
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Simulation and reconstruction

. GEMC 4a.2.1

. Coatjava 4a.8.3

. Torus - 100%

. Solenoid - 100%

. MICROMEGAS in

. Electron PID:

« EB electron id

 Fiducial cut



Fiducial Cut
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Resolutions

Q2
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Acceptances and Purity

ACCIT =Nirec /Nigen =NlrecTgen +
NlrecTmigrated /Nigen : Total acceptance

ACCIP =
NMirectgen / : Pure acceptance

Nlgen
ACCIM = |
Mreclmigrated / : Migrated acceptance

Nigen
ACCIT=ACCIG+ ACCIM

Purityl =NirecTgen /Nirec =NlrecTgen /
NMrecTgen +NirecTmigrated



Bin size 0.4 GeV2

Acceptances vs. Models

Bin sze 0.6 GeV2

Flat Q2

Bin size 0.8 GeV2 Bin size 1.0 GeV2

Bin sze 1.2 GeV2

Bin sze 1.4 GeV2

Bin size 1.6 GeV2

Gy = 0.02 GeV?

Bin size 2.0 GeV2

Bin size 0.02 GeV2

Bin size 0.2 GeV2
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Purity vs. Models

Flat Q2

Bin size 0.2 GeV2 Bin size 0.4 GeV2 Bin size 0.6 GeV2 Bin size 0.8 GeV2 Bin size 1.0 GeV2 Bin size 1.2 GeV2 Bin sze 1.4 GeV2 Bin size 1.6 GeV2 Bin size 2.0 GeV2
T T 1.2 T 1.2 12 T

Bin size 0.02 GeV2
T T 1.2 1.2 1.2 1.2 1.2

o 0,02 | o 0.2 1 oF 04 | o 06 4 of 0.8 | of 1wk 1.2 4 et 1.4 o 1wl 2.0
* . * . 3 . . * . o
0.8 1 osf : 08 08 [ - 08 41 osf - 08 | = 08f - 08 0.8 [T .
. . . b . N + d N 2 |—I—-—o—-—¢— i —
H N o bt t [ ]

0.6 : X 0.6 T 06 B 0.6 B 0.6 - 06 B 0.6 - 0.6 - 06 -
0.4 04 1 o0ar - 04 1 o0ar 04 1 o04r - 04 04
02 0z 4 ozf : 02 4 oz2f - 0z 1 ozp - 02 - 0z
0.0 0.0 T R N 00 TR R N 0.0 L 0.0 T R R 0.0 T R R 00 TR R R 00 L 0.0 T R R 00 L

2 4 6 8 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 &6 8 10 0 2 4 6 8 10 0 2 4 6 8 10

Q2, Gev2 0 . Q2, Gevz Q2, Gev2 Q2, GeV2 Q2, Gevz Qz, Gevz Q2, Gev2 Qz, Gevz Qz, Gevz Qz, Gevz

Q2
1/Q4 .
: Purityl =

Bin size 0.02 GeV2 Bin size 0.2 GeV2 Bin size 0.4 GeV2 Bin size 0.6 GeV2 Bin size 0.8 GeV2 Bin size 1.0 GeV2 Bin size 1.2 GeV2 Bin size 1.4 GeV2 Bin sze 1.6 GeV2 Bin size 2.0 GeV2
12— . 1.2 . 12 . 1.2 T 1.2 . 1.2 . 1.2 . 1.2 1.2 — 12 .
10 10 10 4 of 4 10fF d 1of 4 10fF 4 1of i1 10
] i [ i et MrecTgen /Nirec
h My, i - = =
08f os [ R e[ TR eef TG st o8k 1 ospd 1 osf -
06 06 1 o06f 4 o0& 4 o0sf 1 0sf 1 o0&f 06
04l 04l 04l 04l 04l 04l 4 0af 04l -
0zf 0zf 0z 0z 0zf 0.z 0z 0z
ool v v ool v v ool v v P S ! ool v 0 ool v 4 ool v ool
0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
Qz, Gevz Qz, Gevz Q2z, Gevz Qz, Gevz Q2, Gevz Qz, Gevz Q2, Gevz Q2, Gevz Q2, GeVz
-
sin(2Q2) + 1.5
Bin sze 0.02 GeV2 Bin sze 0.2 GeV2 Bin sze 0.4 GeV2 Bin sze 0.6 GeV2 Bin sze 0.8 GeV2 Bin sze 1.0 GeV2 Bin sze 1.2 GeV2 Bin sze 1.4 GeV2 Bin sze 1.6 GeV2 Bin sze 2.0 GeV2
1.2 — 1.2 T 12— 1.2 1.2 1.2 12 - 1.2 — 12 12 -
10 4 10f 4 10f 4 0f |+ 10 10 |+ 1.0 4 10f 4 10f -
M | ;
08 i 08 oa-+I ﬁ - 08 l-.-,.._l I"‘q.ll 08 +1 NS 08 [ ™ |+L - 0.8 ["' - 08k ] 0.8 {_'_‘_'_"
W) f | 1A =
06 Jl‘*\ ﬁhﬂ. 0.6 FT 7 ™ 06 L_,p LVJ [lﬁj 06 1 o0& | 1 06f 1 06f 1 06 1 o0& -
WS R
04f -4 o4l 4 o4 4 o4 4 oaf 4 o4 4 o4 4 o4 4 o0af -
0z 4 ozf 4 ozf 4 ozf 4 oz 4 ozf 4 ozf 1 ozf 4 o0z -
ool vy ool v v ool v v ool vy ool v v ool v v ool v ool ool v
o 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 o 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10

Q2, GeV2 Qz, GeV2 Q2, GeV2z Q2, GeV2z Q2, GeV2 Qz, GeV2z Q2, GeV2z Q2, GeV2z Qz, GeV2z Qz, GeV2



Purity vs. Acceptances 0q, = 0.02 GeV?
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Effects of the shape of the generated ¢ distribution

elf data MC gen, rec, acc corrected data
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Bin Size Matters

. Large bin size may result in a loss of sensivity to high frequency
components or acute changes.

. Small bin size may create high sensitive to bin migrations and event
generator dependence.



Matrix Method

D, - ZMij Tj

where wui=wirecril micenty



Metrix Method 10 Bins
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Figure: Solid black line is the generated Q? data, the blue line is using the matrix
from the flat distribution, red is the result from the sinusoidal matrix, and the
green is for the Q~* distribution.



Metrix Method 50 Bins

MMMMMMMMM hod Acceptance Correction for Q2
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Figure: Solid black line is the generated Q? data, the blue line is using the matrix
from the flat distribution, red is the result from the sinusoidal matrix, and the
green is for the Q—* distribution.



Summary

1. We showed that acceptance is sensitive to event generator models
due to bin-migrations even for binnings with much larger than tracking
resolution bin sizes.

2. We need to avoid bins with very low purity values to minimize
systematic errors.

3. We showed that matrix conversion method is less sensitive to event
generator models due to bin-migrations, but it is difficult to implement
it for multi-dimensional analysis.



Generated Events vs. Reconstructed Events
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