AGS EXPERIMENT E951
An R&D Program for Targetry and Capture

at a Muon Collider Source

Audrey Bernadon,? David Brashears,” Kevin Brown,? Daniel Carminati,® Michael Cates,’ John Corlett,?
F Debray,” Adrian Fabich,? Richard C. Fernow,” Charles Finfrock,® Yasuo Fukui,® Tony A. Gabriel,’
Juan C. Gallardo,” Michael A. Green,? George A. Greene,” John R. Haines,’ Jerry Hastings,’
Ahmed Hassanein,® Michael Iarocci,” Colin Johnson,? Stephen A. Kahn,” Bruce J. King,?
Harold G. Kirk,” Jacques Lettry, Vincent LoDestro,” Changguo Lu,” Kirk T. McDonald,’
Nikolai V. Mokhov,® Alfred Moretti,® James H. Norem,* Robert B. Palmer,’ Ralf Prigl,® Helge Ravn,?
Bernard Riemer,’ James Rose,” Thomas Roser,” Roman Samulyak,” Joseph Scaduto,’ Peter Sievers,?
Nicholas Simos,? Philip Spampinato,’ Tuliu Stumer,? Peter Thieberger,” James Tsai,” Thomas Tsang,’
Haipeng Wang,® Robert Weggel,® Albert F. Zeller,” Yongxiang Zhao®

®Argonne National Laboratory, Argonne, 1L 60439
bBrookhaven National Laboratory, Upton, NY 11973
¢University of California, Los Angeles, CA 90095
YCERN, 1211 Geneva, Switzerland
¢Fermi National Laboratory, Batavia, IL 60510
fGrenoble High Magnetic Field Laboratory, 38042 Grenoble, France
9 Lawrence Berkeley National Laboratory, Berkeley, CA 94720
hMichigan State University, Fast Lansing, MI 48824
{Oak Ridge National Laboratory, Oak Ridge, TN 37831
J Princeton University, Princeton, NJ 08544

Cerenkov counter

1.25-T Bent solenoid channel

I | ST~

I %!H

NN ) ( ........... gz
RF cavity
Pulsed copper insert Low-Pressure TPC's
0.1-T Guiding dipol
DC magnet (copper) wiaing dipore

http://puhepl.princeton.edu/munu/target/



Requirements for Targetry and Capture

at a Neutrino Factory/Muon Collider
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e 1.2 x 101 p* /s via m-decay from a 4-MW proton beam.
e Proton pulse ~ 1 ns rms.
e Mercury jet target.

e 20-T capture solenoid followed by a 1.25-T m-decay channel

with phase-rotation via rf (to compress energy of the muon

bunch).



Two Classes of Issues

1. Viability of targetry and capture for a single pulse.

2. Long-term viability of the system in a high radiation area.

E951 Studies the Single Pulse Issues

Overall Goal: Test key components of the front-end of a neu-
trino factory in realistic single-pulse beam conditions.

Near Term (1-2 years): Explore viability of a liquid metal jet
target in intense, short proton pulses and (separately) in strong
magnetic fields.

Mid Term (3-4 years): Add 20-T magnet to beam tests;

Test 70-MHz rf cavity (+ 1.25-T magnet) 3 m from target;

Characterize pion yield.




