The South Hall Ring and the BLAST Detector

% Introduction
% Status
% Scientific program

% Summary
J. Calarco

Low() Workshop, 801



The MIT-Bates Linear Accelerator Center

% 1 eV electron microscope (~ 0.2 fm) with pulsed, stretched, and stored beams.
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South Hall Ring

% Three innovative detectors (SAMPLE, OOPS, BLAST).

F Complementary capabilities to others in the US and worldwide.




Internal Target Physics at MIT-Bates
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= thin

* pure species

* high polarization
* thin cell

* low holding field

L = 1032-10%3 atoms ¢cm™Z s°!

South Hall Ring

Novosibirsk, AmPS, HERMES, IUCF, COSY



Bates Large Acceptance Spectrometer Toroid

Primary motivation:

—~ comprehensive program of measurements of the spin dependent electromagnetic response
of few-body systems.

Focus:

~  A=123 in terms of nucleon structure, the ground state few-body structure and the nature
of the interaction for Q? <1 (GeV/c) .

These aspects are inferrelated in a complicated way and can only be unambiguously
separated by a broad study of the few body systems.

— TH,2H,*He polarized internal targets
CW polarized stored beam

Measurements:
—  Complete reconstruction final state
— Simultaneous measurements for inclusive and exclusive scattering

Upgrade:

—~ Clear possibilities exist so that the detector can evolve to match developing physicﬂ
priorities.



Detector Requirements

definition of the momentum transfer vector

| (ABE), < 2 % and A9, < 5 mrad

optimize statistics L x AQ ,x AQ

« projected luminosities L:10% =107 atoms-cm™ -5~

Need Large QO

polarized targets: Atomic Beam & Laser Driven Sources

size: 1 m diameter
BLAST field = 0 at target
B-E,radicnts < 50 mG/cm

simultaneous A-measurements

| Symmetric Detector

e/p/n/n* separation

PID



Bates Large Acceptance Spectrometer Toroid

Magnetic Field:

toroidal, 8 coils

Top view
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Instrumentation (per sector):

3 drift chambers, Cerenkov, TOF,
neutron detectors, recoil, calorimeter



Eight coils (toroid)

Atomic Beam Source

Movable structure Two symmetric detector packages



The Bates Large Acceptance Spectrometer Toroid




The BLAST Atomic Beam Source

In SHR
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SHR Stored Beam

Current: 25 - 200 mA 1 rrr‘ﬂ'r_ |
Lifetimes: 10 - 15 min @ 660 MeV ~ E = ] IJJ_,J-"_-? i SN N
S. . . . . . E =g |
imple ring optics redesign will give = | 4+ —
even longer lifetimes up to 1.1 GeV s .
’ i " "Iirnj?scc? o
Polarization > 60 % o
Compton Polarimeter s + o
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BLAST SCHEDULE

Commissioning I

Beam Studies |

Install Detectors ] ]

Detectors Testing
Detectors Production

Operate ABS I
Install ABS [
Field Mapping | ]

Install Toroid
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Months

April 18, 2001 August 7 4-year mark




Precision Measurement of the Proton Charge Radius

* QCD: nucleon structure g 1
e |
* QED: hydrogen Lamb shift oo s
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Measurement of the Astrophysical S-Factor of the 2C(o.v)*°Q Reaction

Crucial astrophysical problem: 12C(c.y)%0 at E = 300 keV

Ec
~ S(B)=E-o(E) - exp(y 1)

140
= S5(300 keV) needs accuracy < 20%.

120 ~

* New approach : Internal Target ., |

* BLAST + recoil E gl

* 160)(e,e’at)!2C reaction at Q?= 0 % -

* Triple coincidence E‘

* Low background N
20 -

« Concentrate on E2 to Q2 — 0

A Cuslat & @ PhR G5, 196E.p 51
#— This proposal

*  Fadier & d MLPh AAEZ, 1687, pO2S
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Summary

BLAST installation started on April 18, 2001.

The project is on budget.

Operation of BLAST with stored polarized beam and a polarized
hydrogen/deuterium target starting in spring 02.

BLAST is uniquely positioned to exploit the capabilities generated by the
combination of the new SHR and internal polarized targets.

Key measurements include:

— form factors (Q2 = 0.1 - 1.0 (GeV/c)?) of the proton, neutron, and the
deuteron

- comprehensive program of electron scattering
* spin-dependent (momentum distributions, reaction mechanism)
« multinucleon physics

- charge radius of the proton

- astrophysical S-factor






