Proposal Number: 


PR12-07-105


Hall: C

Title:            
Scaling Study of the L-T Separated Pion Electroproduction Cross Section at 11 GeV

Contact person:         Tanja Horn (Jefferson Lab)

Beam time request:

Days requested for approval:   



 41.5



Tune up included in beam line request: 


 some



Beam characteristics:

Energy:           
3.7, 4.4, 5.9, 6.6, 7.4, 8.8,      9.2, 10.0, 11.0 GeV


Current:      





 
30 and 80 A


Polarization:    



             
none




 

Targets:

Nuclei:           






8 cm LH2 and LD2, 

Al dummy


Rastering:                      




yes

Polarized:       






no

Spectrometers:

HMS:      





 
yes   

SHMS:





 

yes

Other (SOS, BigCal, etc.):



 
no     





Special requirements/requests: 

None.

Technical Comments:

1)  This experiment is technically very similar to the approved Pion Form Factor measurement at 12 GeV (E12-06-101), i.e., it will measure L-T separated charged pion cross sections. The SHMS has been designed with these types of experiments in mind, so the Hall C base equipment is well suited for this type of experiment.

2)  In addition to the measurement of sigL and sigT, there is some discussion of measuring the interference terms (sigLT and sigTT) to test scaling. Indeed, it is stated that non-parallel settings will be used to measure these terms at -t away from -tmin. However, no statement is made as to the anticipated precision of the measurement of these terms, nor the expected precision on the exponent in the Q2 dependent "scaling" fit. Since measurement of these terms assumedly is at least on the order of 50% of the actual beam-on-target time (i.e. the longitudinal and transverse

cross section scaling tests can be carried out using just "parallel kinematics"), it is worth demonstrating  that these measurements will be precise enough to be meaningful scaling tests.  

3)   There is discussion of measuring the pi- separated cross sections to see if the L/T ratio is more favorable, hence opening the door for "measurements" of longitudinal cross sections without explicit L-T separations. No statement is made as to the expected (or required) precision for these measurements. In addition, there is no discussion of backgrounds in the hadron spectrometer. For forward angles, electron rates in the pion arm can be quite large, limiting the maximum usable beam current due to tracking efficiency and Cerenkov "false-hit" effects.

4)  There may be some kinematics that overlap (or could be adjusted to overlap) with the pion form factor experiment. Would this increase the precision of this measurement, or potentially reduce the needed beam time?

5)  Elimination of backgrounds in the hadron arm from kaon production is discussed in the context of contributions from kaons that lead to random coincidences with the electron arm. However, real (e,e'K+) events will also contribute and will not be eliminated by the standard detector package in the case that one detects the kaon decay products. Simulations done for experiment E12-06-101 indicate these contributions should be quite small, but it may be prudent to make some estimate for these specific kinematics.

6)   The experiment requests 90 A of beam current at 11 GeV beam energy, which is slightly above 80 A which is the full output of an upgraded CEBAF accelerator. This will limit the other halls to low beam power running.

7) Some of the requested energies are non-standard.

