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The Path To a First Muon Collider

The simplest muon collider with luminosity sufficient to do frontier
physics has CoM energy of 100 GeV: light Higgs. calibrate on Z.

Proton Source

20 GeV recirculator

Collider

- 'liquid H ‘phase get

l
E i rotation
Exchange 'Linac

Cost: > 15B.
Could the case be strengthened by ancillary physics capabilities?

[nteraction rate of v’s from p decay in storage rings o< E°.

[ntense (> 10'*/s), pulsed, low-energy 1 (and v) heams exist in

the early stages of a muon collider.



Summary of Ancillary Physics Capabilities

(My Impression)

e Higher-energy muon colliders will be the place to do neutrino
physics. (But they are a long way off.)

e The duty factor of the low-energy muon beams (15 pps, each
2 ns wide) is not favorable to most muon physics: p — e,
p— eete”, uN = eN.

o A low-energy muon storage ring (not part of the basic muon-
collider design) is of interest for muon physics, but perhaps not

for neutrino physics. (Also, some muon cooling required. |

e lhe 20-T pion-capture solenoid does not produce a better low-

energy neutrino beam than a horn.

Bottom line: Present understanding of ancillary physies

capabilities does not provide a key justification for a muon collider.

A Challenge and an Cpportunity!
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Janet Conrad
Columbia Univ.

Ve OF NOt 1e?

| And Other Neutrino Oscillation
(Questions...
ol 5

In principle the muon collider neutrino beams
Allow a comprehensive program
of Oscillation Measurements:

TR Near/ Far ratios of v, CC events
Ve = Uy v, appearance

vy — Uy v, appearance

vy — Ve | Near/Far ratios of v, CC events and
Near/Far ratios of NC/CC

vy — V| Near/Far ratios of v, CC events

. And CP violation tests by switching sign

The challznge to the Oscillation Working Group:
Can we design experiments with sensitivity
To cover the interesting regions
At ~ 507
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Higher Energy Neutrino Beams

Three ideas at the workshop on physics at
the first muon collider & front end of a muon
collider, FNAL, November 1997:

1. Use dedicated storage ring to maximize
neutrino flux (. Geen.

2. Use straight sections in Recirculating
LINACS (RLAS) .... fun because the
pulses scan the RLA energy interval
(C. Ankenbrandt & S. Geer).

| 3. Use straight sections in muon collider |
ring (3. Xing). |
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Recent Work on a Capture, Acceleration.
& Muon Storage Ring Scenario — (1)

B. Autin, S. Geer, C. Johnstone & D, Neuffer

® Dont need all the muons in a single bunch —>

STAGE 1:

length = 140m.

Capture & begin acceleration with
800 MHz rf, Vir=15MV/m, g =

309, linac

STAGE 2: Continue acceleration up to 10 GeV

with 800 MHz rf, V=

length = 500m.

20 MV/m, Qs = 60°, linac

TARGET +
CAPTURE

e

DECAY

CHANNEL STAGE 1
%151 'PEHE:'HE_ STAGE 2
ST —
 — | — |
""""" “““““*“i O 2 R R
| &= = & e=>
= aa = e T e L Ly | ,
LNl ] Ly i o]
=0 = C= o= | - -
| S— — ""'5[]'[}]“ |
g -y —- |
~ 80 m ~ 1400 m
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GE.E-F

L.ong Baseline Options

Fermilab E, | L/E(Km/GeV)
FNAL- KEK-
Soudan Kam.
10 73.2 25.0
W 20 | 366 1258
30 24.4 8.3
40 18.3 6.3
Kamiokande
e < E, |L/E (Km/GeV)
(GeV) | GranS. Japan
S 7300 K 1
L. ~ 9300 Km ; 10 ~730 ~93()
(‘ﬂ‘ﬂll 20 ~370 ~470
Sasso| 30 ~240) ~310
J 40 ~180 ~23()
50 ~150 ~190

In*tr* continental Y E#Pm'mc_n‘l"s I




Mike  Shacy i'h’.
A first look at
A long-bascline muon storage ring experiment: ( L ﬂfpenrw&n)

e A lkton emulsion experiment (50% detection efficiency)

e 730 km bascline

e Flux from Geer, FNAL-Pub-971389 (on workshop web page)
e Forsin“20 = |

e Events for two years of running

_ISince L de ptndcncc is weak and EﬂEI‘H depe-denu: -l]f-‘[
|rate is faster than E? plus T xsec suppressien -3
50 GeV uSR is best. i e

1000000

—50 GaV | o S0 |GV }L\SR
100000
—o0— 20 GeV | ,.r’j/

10000

— a4 GJ}}GSK

Observed nu_tau avents

1000 Comafationel beam (Wine
——ajg 6 SR
100
10
-I i __ L i i R
1.00E-04 1.00E-03 1.00E-02 1.00E-01

Delta m2 (eV2)

(mdunim: Mo E'}'a-m‘]r, nnﬂ.r L}LEEE Siut Lﬂ ﬂnﬁu ouLr
cmventional VW heams ""l';j al hijﬁur anit..:.
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