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Why does the opening need to be large?

* The current physics interest has moved to Deeply Virtual processes like DVCS and TCS
where the products of interest are moving in the forward direction near the beam.

At the same time the target needs to be transversely polarized.

* There is also a set of wide angle processes, like D(e,e’d), which also needs a larger
acceptance in the direction transverse to the target polarization.
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Beam induced spin-flip in the atomic target

Polarized targets need a magnetic field whose essential components
often block the aperture for produced particles.

A fringe field magnet for a storage cell of a polarized atomic target at
electron storage ring VEPP-3, D(e,e’d) or T20 experiment in 1988.
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History of polarized target magnet
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Fige 9 Superconducting magnet on the Harvard target.



History of polarized target magnet
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History of polarized target magnet

HIGH ENERGY PHYSICS WITH POLARIZED BEAMS AND TARGETS
23-27 August 1976, Argonne, IL, USA
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POLARIZED TARGET AT ANL by D. Hill
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History of polarized target magnet

HIGH ENERGY PHYSICS WITH POLARIZED BEAMS AND TARGETS
23-27 August 1976, Argonne, IL, USA

POLARIZED TARGET AT ANL
D. Figure 18 shows the magnet in side view. The magnet was commis-
sioned in April, 1976, for use in our CSS measurements. Figure 19

shows an overhead view of this set-up. Figure 20 shows the magnet
with the horizontal polarized target cryostat. Typically, proton
polarization of 85% is achieved in an 8 cm long target. During two
month-long running periods the magnet and its power supply have
performed very satisfactorily. The measured heat gain to the helium
vessel is 2.6 w. Since being welded up, the magnet has not quenched.
I conclude with a brief rundown of the characteristics of the
Spin Solenoid. Figure 21 shows this magnet as set up in a beam line.
This magnet is a monolithic solenoid with a cold bore of 11.2 cm,
The conductor is NbTi. To tip proton spins by 90° at a momentum of
6 GeV/c requires 112.6 kG-m. The operating current is 422 A, the

stored energy is 510 kJ, and the central field is 63 kG. The heat
gain to the helium vessel is 1.3 w. The Solenoid has been used in
several month-long running periods and has never quenched.




History of polarized target magnet

SUPERCONDUCTING MAGNETS FOR POLARIZED TARGETS

Proceedings of the lind International
Conference on Polarized Targets,
30 August — 2 September, 1971, Berkeley

Super conducting magnets for polarized
targets by H. Desportes
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Fig. 1(f) - Corrected wide-gap magnet
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SUPERCONDUCTING MAGNETS FOR POLARIZED TARGETS
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History of polarized target magnet
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Fig. 1(c) - Helmholtz configura tjon cojla, The apertures obtained in this
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case depend on the size and shape of the coils
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History of polarized target magnet
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Fig. 1(f) - Corrected wide-gap magnet.
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configuration shown on Figure 1(e), while B
can be increased by increasing the gap and

by using a pair of correction coils as shown

on Figure 1(f).



History of polarized target magnet
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History of polarized target magnet
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History of polarized target magnet

HIGH ENERGY PHYSICS WITH POLARIZED BEAMS AND TARGETS
23-27 August 1976, Argonne, IL, USA

B. Sandler presented the ANL experiment:
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History of polarized target magnet

The Virginia/Basel/SLAC polarized target: operation and performance during
experiment El43 at SLAC, by D.G. Crabb *, D.B. Day, NIM A 356 (1995)
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Why does the opening need to be large?

* The current physics interest has moved to Deeply Virtual processes like DVCS and TCS
where the products of interest are moving in the forward direction near the beam.

At the same time the polarized target needs to be transversely polarized.

* There is also a set of wide angle processes, like D(e,e’d), which also needs a larger
acceptance in the direction transverse to the target polarization.

It is interesting to note that many modifications
were made for the “frozen spin” targets

where a low value of 0.5 T field is sufficient and
luminosity is for a 10’ gamma/s photon beam.

However, HIGH LUMINOSITY requires a 5 T field.
At such a high field a thin correction coil is not easy

to realize.



Why is the opening so small?

1. Helmholtz opening is given to be ~53 deg.
2. Field is 5 Tesla => strong mechanics and SC coils.
3. Resulting opening is just 26 deg.

We have to open the gap!

Yes, the field would be bad!
Let us look at it and correct.



What are the field properties?
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Red is Bz along the beam direction
Black is Bz along the axis of a solenoid

Variations are of 200 G over +/- 1 cm target size
4 x 103 non-uniformity

Double gap (+ 10 cm)!
Opening is 50 deg.
~ 2 * 21*tan((5+4.8)/21)

We double the gap and
double the coil length
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What are the field properties?

Double gap (+ 10 cm)!
Opening is 50 deg.
~ 2 * 21*tan((5+4.8)/21)
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Let us add a correction field in We double the gap and
the opposite direction atz=+/-2 cm double the coil length



Obtained solution
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What are the field properties?

Title

41,058 |- : B T S 8 A N N S

0.6 G / 41000 G
41,0528 = Nonunlfrvle-s ...................................... .

sk, |
41,052.6 —_ : ; .

Double gap (+ 10 cm)!
Opening is 50 deg.
~ 2 * 21*tan((5+4.8)/21)

41,052,4 —|-ererierdnn v .................................... TRt EARIUIE JOCLLIY SRS SRR ""ps;{ﬁﬁa Jon software

® 65  Tem 15 2

distance

Red is Bz along the beam direction
Black is Bz along the axis of a solenoid

Correction solenoids are
outside the aperture



Summary

» The concept of a magnet with a 50 deg. opening
(double the existing) is ready for design stage.

» Other options (with even a 60 deg. opening!)
are already modeled.



