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A 2D simulation of the Hall D spectrometércluding the LGD rgion, has been made. The purpose of
the calculation s to obtain estimates of the fringe fields in tlggores where detectors will be located. More
precise 3D estimates will be carried out byBEndza as the spectrometer desigolees.

The calculation s carried out with the Flux2D code. An axially symmetric model of the spectrometer
was constructed from Eric ScatiCAD draving of 15 April. That draing also forms the basis for the present
monte carlo database. ellale the coordinate system from thatwlirag also; the origin is located at the
upstream edge of the steel endcap and the z axis is along the beam direction (see Fig. 1). Zero field bounda
conditions were set at z = -30m, z = +40m, and r = 40m. A total of about 22,000 elements were used in the ¢
culation. The materials used in the simulation were either 1010 stestiarma.

Two major modifications were made to our model since our last report. A cldsettical steel box
(wall thickness 0.5cm, and 1.1m radiugsaconstructed around the LGien to shield the LGD phototubes,
andsteelwasaddedo thereturnyoke of thesolenoid. Thelatterfilled in theair gapson the sidesof theexisting
magnet and added 30cm to the side thickness of the yblkis vas necessary in order to aclieananageable
fringe fieldswhile still maintainingthedesiredcentralfield of 2.2T. A total currentof 7.5x10**6 A wasneeded
in order to achiee this \alue. Bble 1 lists the magnitude of the B field (@sla) at points along the axis of the
spectrometer and along radii located near the detectors.

Severalimportantobsenationscanbe madefrom theresultsof this simulation. Evenwith addedsteelin
the yole the field in the side sections goes as high as @HMith is abwe the saturation field (2.2T). Further
improvementsn thefringe field would requireevenmorematerialto be addedo the sides,or areductionin the
centralfield of themagnet. Severalalternatve modificationsweretried, includingathicker downstreamendcap,
anda steelCerenlov container We wereunableto identify any modificationsthathada dramaticimpacton the
fringe field, other than using thiek sides.

The magnetic field in the geon of the Cerendv phototubes is an important design consideratiorenEv
with the changes recommended here, we will still need to shield ambliaas\of 0.05T This can be achved
with large amounts of caentional shielding material, asa& done for the LASS detector

The LGD shield in the present desigasnntended to reduce the field near the LGD pmts to a point
where local shields will not saturate. The mesh size for the present calculation is rgéheo ldre accurgof
theflux calculationinsidethe shieldmaterialis still in doubt. Howeverit is clearthatthe steelis atleastnearsat-
uration if not fully saturated, so furtheiovk on the design of this component is justified. Also, since the
FLUX2D codeis notableto simulatethearrayof individual shieldsthatwill beusedin thespectrometefurther
calculations will be needed to insure that the system will operate at all. Note that our earlier estinvatés sho
thatindividual pmt shieldsof thetypeusedin the E852experimentwill saturatainlesshey areshieldedn some
way.

The TOF detectors reside just upstream of the LGD shield. Because of their close proximgsg to lar
amounts of magnetic material yheill experience a laye B field which is hard to calculate accuratblyth in
magnitude and direction. At radii well outside the LGD shield the field is still on the order ofth&Tsafe
approachn this cases to designthe TOF countersvith pmtsthatcanwithstandhigh magnetidields. Published
measurementsave shavn thatgoodtiming resolutioncanbeachiezedin thisway. While it is notimpossibleto
shield tubes from such e fields, the complications of such an approach age.laCareful attention must be
paid to the direction of the field, and the mechanical stresses cagde lar

In summarythe fringe fields for the Hall D spectrometer can be reducegdts leomparable to those
found in the LASS application if added steel is put in place. It will be necessary to pay close attention to the



fringe fields in the designs of the CeremKTOF, and LGD detectors.

Table 1: B field
@ (meters) B.. Becrencs B By
(r=1mm, z=1m+d)| (z=5.4m, r=d) (z=5.8m, r=d) (z=6.7m, r=d)
0.0 1.93 0.297 0.203 0.089
0.2 2.05 0.292 0.192 0.087
0.4 2.12 0.278 0.178 0.083
0.6 2.17 0.257 0.167 0.077
0.8 2.19 0.231 0.155 0.071
1.0 2.21 0.205 0.142 0.069
1.2 2.21 0.181 0.129 0.070
1.4 2.21 0.157 0.116 0.069
1.6 2.20 0.133 0.103 0.066
1.8 2.18 0.109 0.091 0.062
2.0 2.15 0.089 0.080 0.058
2.2 2.11 0.075 0.071 0.055
2.4 2.04 0.066 0.065 0.051
2.6 1.95 0.061 0.059 0.048
2.8 1.81 0.057 0.054 0.045
3.0 1.63 0.053 0.051 0.042
3.2 1.40 0.050 0.048 0.040
3.4 1.14 0.048 0.045 0.038
3.6 0.89 0.045 0.042 0.036




