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SANE Status - Organization
● Six previous collaboration meetings ( 11/03; 3/- 6/- 9/- 11/04; 1/05).
● Four new collaborator groups since PAC until 1/05: 

– Florida International U., Norfolk State U., U. of Regina and second U. 
of Virginia group

● New group from North Carolina A&T  in attendance, welcome to SANE
● New groups from St. Norbert College, (WI) and Kent S. U.
● Two IHEP-Protvino collaborators working on BigCal, dedicated SANE 

work 4 mos. starting 5/05
● SANE poster for Hall C Open House

– Brad Sawatzky and Florentin Butaru
● Hall C schedule update (R. Ent report - 9/04): 

– SANE tentatively to run in 2007, followed by Semi-SANE
● Time lines still showing adequate lead time for installation in Fall 2006. 





SANE Physics

● Measure proton spin structure function g
2
(x, Q²) and spin asymmetry A

1 
(x, Q²) 

at four-momentum transfer 2.5 ≤ Q² ≤ 6.5 GeV² and Bjorken x  0.3 ≤ x ≤0.8
● Goal is to learn all we can about proton SSF's from inclusive measurement:

– Study x and Q² dependence 

– Twist-3 effects from moments of g
2
 and g

1
, comparison with Lattice QCD 

– Exploration of "high x" region: A
1 
approach to x = 1

– Test polarized local duality for W > 1.4 GeV
● Method:

– Measure inclusive spin asymmetries for two orientations of target spin 
relative to beam helicity (anti-parallel and near-perpendicular)

– Detect electrons with large solid angle electron telescope BETA



SANE Expected Results

● DIS data for x up to 0.6 (with 6 GeV)
● Constrain extrapolations of A1p to x = 1 within +/- 0.1 (using duality) 

pQCD

SU(6)



SANE Current Design (4/05)

BigCalBigCal

QuartzQuartz
HodoscopeHodoscope

Gas CherenkovGas Cherenkov

Beam LineBeam Line

Polarized TargetPolarized Target

HMSHMS

Lucite HodoscopeLucite Hodoscope

Target BeamTarget Beam
position monitorposition monitor

BETA



SANE Status - Subsystems

● BigCal review by M. Jones
● Gas Cherenkov update by B. Sawatzky
● Forward tracking hodoscope 

– Next to target OVC, much improved tracking resolution vs. reference design
– Quartz as Cherenkov material

● SaintGobain, Quartz Scientific and Specialty Glass to be tested.
– SiPM light detectors

● UVA purchased Channel PM with response in UV, quartz window
– Mahbub Khandaker  (NSU) leads project
– North Carolina A&T also participating



SANE Status - Subsystems (II)

● Lucite Hodoscope
– Michael Olson, St. Norbert College (WI) is interested in building it

● work at JLab in Summer 2006
● Kent S. U. graduate students (M. Petratos) will help
● need to define new design

● Polarized target outer vacuum can (OVC) design under way 
– S. Tajima and UVA polarized target group, JLab engineers.

● Gain Monitor: Lucite Plate excited by laser light
– integration with BigCal in 2005 

● E. Frlez (UVA) and IHEP-Protvino will work on gain monitor, other 
BigCal tasks in summer.



SANE Status - Open Issues on 1/05

● Backgrounds and their reduction:
– from beam line: detailed simulation and shielding design
– from target: pion and positron rejection/identification

● V. Dharmawardane
● BigCal absolute energy calibration

– e-p elastic scattering with HMS: kinematics and running time optimization 
● G. Huber  

– ˚ reconstruction: simulation and on-line code 
● P. Bosted

● Target material: 14NH
3
 or 7LiH?

● Optimization of pair-symmetric asymmetry measurement with HMS



Big Electron Telescope Array - BETA

● Three subsystems:
– BigCal lead glass calorimeter: main 

detector, being built for GEp-III.
– Gas Cherenkov (N): additional pion 

rejection
– Tracking hodoscope (Cherenkov)

● Target field sweeps low E background
● Characteristics of BETA

– Effective solid angle (with cuts) = 
0.194 sr

– Energy resolution 5%/√E(GeV)

– angular resolution = 2˚

– 1000:1 pion rejection


