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The Targetry Concept
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Capture low-energy soft pions
Use high-Z liquid mercury target
Capture in a 20T solenoid field

Harold G. Kirk MUTAC Review FNAL Jan. 14-15, 2002



Pulsed High-field Solenoids

Original Concept Revised Concept
5.0 MVA Magnet System to Generate 19-20 T Buking i 15-T ’13 gl\;_ed Magltvet (using all g coflls)
fhroughout 0.1 5 m dia. by 0.6 m target region, 1 o- or 10-T magnet using inner 2 coils

ramping to |25 Tatz=3 my; bore ~1 /B3
BC ™ He coolant channels

W-L

Outerset of 5 pulse coils precooled by liquid nitrogen
FHFRHHFHH R r = 10 cm

nozzle
magnet axis
proton beam (67 mrad)
mercury jet (100 mrad)

* 20T Peak Field ®* 15T Peak Field
* 5 MVA Pulsed PS * 2.2 MVA Pulsed PS

®* 15 Metric Tonnes Coil * 3.6 Metric Tonnes Coll
Package Package
* 80° K operation ° 30° K operation
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The engineering solution

Magnet System: Bob Weggel, BNL ; Peter Titus, MIT
1. Cryogenic Operations

2. Thermal Management
3. Mechanical Stresses

Power Supply: I. Marneris, BNL
1. Pulsed Operation

2. Controls

Cryogenics: M. larocci, BNL ; G. Mulholland, ACT
1. 30° Operations

2. Safety
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High-field Pulsed Solenoid
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5T Peak field with 2 inner colls; 550 KVA PS: 80°
10T Peak field with 2 inner coils: 2.2 MVA PS; 72°
15T Peak field with 3 coils; 2.2 MVA PS; 30°
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ANSYS Analysis
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Buckling Analysis

Rib Stengthened Cryo Vessel
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Solenoid Performance

Performance Summary

Peak Coil Stored Initial Final Rep
Field Sets | Energy Temp Temp Rate
5T 2 3MJ 84°K 90°K 3 Min.
10T 2 oMJ 74°K 96°K | 13 Min.
15T 3 15MJ 30°K 78°K | 25 Min.
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Power Supplies

Current [kA] and Resistance [mQ]

30 K Magnet Pulsed at 300 V to 7.2 kA, 14.5 T with 1-sec. Flat Top
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Cryogenic System

LH2 Fill Station
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V750 kW ave,
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223 k liters
DP= 65 psig

E951 Pulsed Solenoid Cryogenics

Notes:

1). Shown in LH2 cooling mode.

2). Mode coupling bayonets are “mutually exclusive”, and serve to
“secure” (isolate) the LH2, LN2 systems, see ‘A”, “B” jumper.

3). LN2 and LN2 pumped direct and LN2, LN2 pumped and LH2 cooled
GHe modes are supported, all cooling modes are supported.

4). Pulsed Magnet shown with MIT design vacuum (inner/outer shell) and
foam (ends, shell outer) insulation.

5). Structural detail of PSM, cryostat not shown.

6). “PS Liquid dump” pressurization sparger provisions are TBD.

7). Blanked bayonet caps have bleed Valv@g pressure gauges, not shown.
8). VI lines are indicated as

9). The power leads and LN2 intercept piping are not shown.

10). GHe VI piping are hard welded field joints.

11). The Circulator/HE Lne2 shield is not shown.

12). Shown Cirulating GHe cooled with LH2.

13). GN2 connection provided for slow cooldown (check parameters).
14). Not all the required relief valves are shown.
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Pulsed Solenoid
(250 psig Cryostat)
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8/18/02, ACT

14K Gal. LH5; Dewar
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Cryogenic System Layout

The Concept
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Cryogenic Plumbin

E951 Line Summary Diagram
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Costs and Schedule

Cost Schedule E951 Pulsed Solenoid

Cost
$ K Task and Funding Profile

Magnet System

Fabrication/Purchase 425 - - -

Oversite/Monitoring 55

Testing 60 Magnet Coils

Sub-Total 540

Power Supply

Engineering 33
Fabrication 434 1+3 P>
Installation 88
15 % Contengency 83
Sub-Total 638

Cryogenic System 5T Operations

Engineering 20
Fabrication 511 10T Oper.

Installation 48
Burdens 314

Sub-Total 893 03 | 04 05 06

Total 2071 Fiscal Year
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Contingency Schemes

Alternative Scenarios

Explore solutions without LH»
Case A

Limit Peak Field to 10T

Case B
Retain 15T

Double PS

Case B
Retain 15T

Utilize HFBR Refrigerator

Poor Rep-rate

Contingency Schemes

Base Case A Case B Case C

Peak Field 15T 10T 15T
Cryo LH, LN, LN,
Power 2MW 2MW 4MW
Magnet System 540 378 540
Power Supply 638 638 788

Cryogenic System 833 556 556

Total 2071 1572 1884

15T
Frid.
2MW
540
638
633

1811
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