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Abstract

The study of the acceptance cuts in the cross section analysis
is presented in this document. The goal of this study is to find
an optimized cut on acceptance where data and simulation will
agree fairly well. Also the uncertainty on the cross sections due
to acceptance effects is estimated.



1 Introduction

The differential unpolarized cross section is defined by:

do o Ndet. 1
dE'dQ  Nine. " pig - LT - €4er Acc

(1)

where Ny is the number of good electrons selected by specific cuts, Ny,
is the number of incident electron, p;, is the target density, LT and €4 are
corrections for the data acquisition deadtime and for the detector efficiencies
respectively, and Acc is the correction for the acceptance.

AQ-AP-ALy,- N,

Acc = N, (2)

The acceptance was simulated using a Monte-Carlo code [1]. The illuminated
range for the simulation was chosen as follows:

o AQ = Af- A¢ with Af = 150mrad and A¢p = 90mrad.
e AP =12%

e ALy, =40cm

e N, =1,000,000 trial events

N, represents the number of events accepted within the acceptance deter-
mined by the Hall A transport functions generated by J.J. LeRose. Finally
a weight for the Mott cross section was added to the simulation.

Both simulation and data are generated within the same acceptance cuts and
the histograms are binned in function of W:

07‘6&
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2 Acceptance cut study

2.1 Cut variation
(See ref. [2, 3]).

First, two-dimensional cuts are applied on ¢, and 3, to remove edge

effects:
e for the left arm:

— | ysy + 2.8¢y, | < 0.06
— | ypg — 250y, | < 0.06

e for the right arm:

— | Yoy + 2.8, | < 0.07
- | Ytg — 2-5¢tg | < 0.07

These cuts are illustrated on Fig. 1.
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Figure 1: Two dimensional cuts on 3, vs. ¢y, for right and left arms. In
magenta the simulation with no cut applied, in green the data with no cut
applied and in blue the data within the cuts defined above.




Then different sets of cuts (table 1) are applied and the reconstructed quan-
tities (yig, Prg, b1y, dp) from the data and the simulation are compared. It
was found that the best agreement arises for cut# 3 (see Fig. 2 and Fig. 3).

Table 1: Description of the 5 different cuts used in this study for each arm.

arm | cut # | yyy (cm) | ¢y (mrad) | 6, (mrad) | dp (%)
left 1 + 3.0 + 10 + 30 + 3.5
2 + 3.0 + 10 + 40 + 3.5
3 + 3.0 + 15 + 40 + 3.5
4 + 4.0 + 15 + 40 + 3.5
3 £+ 3.0 + 15 £ 30 + 3.5
right 1 + 4.0 + 10 + 30 + 3.5
2 + 4.0 + 10 + 40 + 3.5
3 + 4.0 + 15 + 40 + 3.5
4 + 3.0 + 15 + 40 + 3.5
) + 4.0 + 15 + 30 + 3.5
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Figure 2: Comparison of the data (blue) to simulation (red) before cuts on
the left and for acceptance cut# 3 on the right.
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Figure 3: Comparison of the data (blue) to simulation (red) before cuts on
the left and for acceptance cut# 3 on the right.



2.2 Estimate of the uncertainties

To evaluate the uncertainties on the cross sections due to acceptance cuts,
the standard deviation of the cross section from cut #3 for the four other
cuts was calculated and then divided by the cut #3 cross section in order to
get the relative uncertainty. The seven next figures show the cross sections
for the five acceptance cuts at each energy and for each arm. The bottom
plot of each figure represents the relative uncertainty of each bin. The aver-
age uncertainty was evaluated and was found lower than 3% for the entire

experiment (table 2).

Table 2: Average relative uncertainties.

E (GeV) | 6y | Left arm | Right arm
3 25° | 1.69% 1.40%
4 25° | 1.97% 1.50%
S 25° | 2.02% N/A
5 32° | 2.83% 2.96%
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Conclusion

From this study we have found an optimized acceptance cut where the sim-
ulation reproduces fairly well the data. The left HRS shows a smaller accep-
tance translating in the need of a tighter cut on y, than for the right HRS.
The variation of acceptance cuts allows us to evaluate the uncertainty for
acceptance effect on the cross section: it was found to be lower than 3% for
all the data.
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