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Typical HRS System
Four Optical Elements (QQDQ)

Design Resolution 1.0E-4 FWHM momentum resolution

NIM Paper Shows 2.5E-4 FWHM momentum resolution

Multiple Coulomb Scattering Is The Reason For The Difference

Carbon (e,e') 
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Septum Magnets
Simply an additional optical element (DQQDQ)

Breaks Mid-plane Symmetry

Bends particles from as little as 6o to a nominal HRS angle

Sweeper magnet adds another perturbation (Rob's talk @5pm)
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Vertical Drift Chambers

Particles Pass Through Five Optical Elements (DQQDQ)

Determine Tracks with VDC 

Particle ID with Later Detectors (Cherenkovs, Calorimeters, etc.)

VDC Determine x
fp
, y

fp
, Θ

fp
, and Φ

fp   
(deviation from central ray)
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The Matrix

Shown is the Matrix from the Hall A Analyzer db_R.vdc.dat

Polynominal Expansion in the Focal Plane Variables
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Optimization Procedure

Quality Optics Data

Analyze with C++ Analyzer

Place Cuts On Root Tree     
(elastic peaks, sieve holes, etc.)

Create ascii files with focal plane 
and beam parameters for each 
kinematics (or breaking kinematics 
into parts

Create input parameter file

Run Optimization Code 

Repeat Until Satisfied  

Remember: Quality Beats Quantity
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Quality Optics Data

Beam Parameters
– Fast Feed Backs

– Interferometer 

HRS Parameters
– Steady Dipole Fields

– Cycled Quadripoles

Targets
– Foils Ideal

– Heavy and Light Nuclei
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Elastic Tantalum Spectrum
New Databases Sent to Hyper-nuclear Group

Their Elastic Tantalum Spectrum Is Shown

 Assuming Other Effects Are Under Control They Are Now 
Expecting 600keV FWHM Missing Energy Resolution.
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Determination of Central 

Use two different mass nuclear targets and determine angle

Error of 0.2 mrad with sweeper!
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Corrected Elastic Carbon Spectrum
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Summary

Codes For The Optics Optimization of the HRS with or with out the  
Septum Are Available and Have Been Tested

Two Mass Method For Determining Angle Is Becoming Standard 

– H
2
0, C, Ta 

– Future C-Ta Sandwich, H-C Sandwich Possible

Both Spectrometers Have Demonstrated 1E-4 FWHM δ Resolution!


