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Abstract

Data Aquisition (DAQ) and Analysis Preparing Software for Detector Checkout Events

The GO experiment at Jefferson Lab measures parity violating asymmetries in elastic

The backward-angle experiment will begin in December 2005, and it 1s crucial to have

In order to determine the asymmetry in the scattering events, electron scattering events . e . e
detector-checkout software available for initial testing. Although a similar software

are converted to electronic signals by the detectors. The signals are then converted from
analog to digital in the frontend electronics. The digital information 1s stored as raw
data, and a custom C++ code, called the "analyzer" 1s used to convert these raw data files

electron-nucleon scattering to separately determine the electric and magnetic strange

form factors over a broad range of momentum transfers. The next phase of the GO : :
5 p scheme was used for the previous run of the GO experiment conducted at forward angles,

experiment, performed at backward angles, will use two arrays ot plastic scintillators and

, significant modifications to that code are required considering the large number of new
aerogel Cherenkov counters to detect elastically scattered electrons. Two arrays are

detectors. This software will be used for monitoring anode currents on photomultiplier

into data summary files. The data summary files are then analyzed with more custom

code which uses the ROOT toolkit [2]. The flow of logic in the analyzer code is outlined tubes in the experiment, a change in which would signity radiation damage, and for
adjusting photomultiplier high-voltages to account for gain shifts.

required 1n order to perform tracking and hence to differentiate between elastic and

inelastic electrons. Fast scalers counting coincidences are read and cleared at the helicity
reversal rate, giving rise to helicity-reversal events. In addition, detector-checkout events are below.
acquired periodically to digitize pulse heights and timing spectra from the detectors. The
detector-checkout events are essential for monitoring the performance of the detectors as

well as individual photomultiplier tube (PM'T) rates. For example, efficiency for electron

This analysis is basaed on two different types of events: Fast scalers counting In order to prepare the software for the backward angle measurement, it was necessary

coincidences are read and cleared at the helicity reversal rate, or macro-pulse rate, giving to modify existing code from the forward angle experiment. Most significantly, the

detector checkout event classes and ntuples had to be modified. The writing of new
histograms was also necessary. The most important part of these modifications was the
addition of new detectors: additional scintillator and Cherenkov counters.

detection and contaminations from backerounds can be estimated using these events. In rise to helicity-reversal events. Helicity reversal events are the core events in the GO

addition, aging of the detectors due to radiation damage is monitored. The most experiment and are read during the helicity flips. In addition to this, detector-checkout

events are acquired periodically to digitize pulse heights and timing spectra from the
detectors. These events allow for the monitoring of the performance of the detectors as
well as individual photomultiplier tube (PMT) rates. The most important aspect of the
detector-checkout events will be that they will allow characterizing the success of the

important aspect of the detector-checkout events will be that they will allow
characterizing the success of the detectors to reject backgrounds. A custom C++ code
converts raw data files into data summary files. The data summary files are analyzed
using custom analysis tools (developed using the ROOT toolkit).

A new CG++ code to generate Monte Garlo events in data summary files was written in
order to test the modifications to the checkout event codes. In addition to this, the GUI
used to facilitate the use of compiled ROOT scripts was modified, and appropriate

detectors to reject backgrounds.
ROOQOT scripts for the backward angle measurement will be written.
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- A micro-pulse 1s a 32 ns beam electron pulse. .
reject backgrounds

- One run consists of approximately I hour of data taking or 100,000 events.

- The helicity of the beam 1s changed with every macro-pulse, which ensures that
measured asymmetries are indeed the result of parity violation and not because of
changes 1n, for example, beam quality or apparatus over longer periods of time.

References

paired together to detect - One quartet 1s a collection of four events with either helicity (-++-) or (+- -+).

[1]A. Biselli, J.Liu, D. Marchand, K. Nakahara, P. King, J. Roche, D. Spayde, g0analysis:
The engine replay for GO. http://g0web.jlab.org/manual/Analysis_manuals.html.
] R. Brun et al, ROOT, http://root.cern.ch.

and separate elastic and - Two types of data are recorded: Beam data 1s the data that records the helicity, beam
The Superconducting

position, and beam current. It also records quartet-wise helicity flip patterns and
Spectrometer Aerogel

inelastic electrons.
Cherenkov detector will be

used to reject plons across o |
the full GO momentum G0 Backward Angle Configuration

delayed helicity reporting. Time encoding electronics data record coinicidence
between GED's and FPD's.
- If a coincidence 1s recorded for one FPD/CED pair and 1s accepted by the Cherenkov

Cerenkovs

2

3] J. Liu, Analysis Talk. http://g0web.jlab.org/manual/Analysis_manuals.html.

4] J. Roche, P. King and J. Liu, Booklet of the GO fastbus data. (unpublished).

5]The GO Collaboration, The GO Experiment Backward Angle Measurements (Beam time
request), May 2001 (unpublished).

range. detector, then it 1s kept as a "good" event and will be used in the analysis code.



