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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 Zj.

Proton Source

50 GeV recirculator

Collider
------- 0 et 10 111 1 Q\t
i %I%lliquid H se arget
rotation
Exchange Linac
100 m |
Cost: > 1$B.

Could the case be strengthened by ancillary physics capabilities?
Interaction rate of v’s from p decay in storage rings o< E°.

Intense (> 10'/s), pulsed, low-energy p (and v) beams 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: pu — e7,

u—eete”, uN — eN.

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

energy neutrino beam than a horn.

Bottom line: Present understanding of ancillary physics

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

= A Challenge and an Opportunity!



Workshop on the Potential for Neutrino Physics at Future Muon Colliders hitp://pubweb.bal.gov/people/bking/nushop/worksitop.himt

- Workshop on the Potential for Neutrmo
| Physws at’ Future Muon Colllders )

Thursday-Friday, 13-14 August, 1998

Brookhaven National Laboratory

Upton, New York, USA

Thanks to everyone who participated for making the workshop such a success!

@« letter of invitation (2 July, 1998)

% workshop schedule

% registration form

« registered attendees

% travel & accomodation information

3 follow-up nuMC book

« links to relevant papers, talks and other information

Organizing Committee:
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Janet Conrad
Columbia Univ.

| 'z‘/(;or not z./@?

And Other Neutrmo Oscﬂlatlon
Questlons

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

Ve —+ Ve | Near/Far ratios of v, CC events
Ue = Uy | UV, appearance

Uy = Uy v, appearance

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

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

. And CP violation tests by switching sign

The chaliFnge to the Oscillation Working Group:
Can we design experiments with sensitivity
'To cover the interesting regions

At ~ 507
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' [Higher *Enérgy Neutrino Beams|

: | Three ldeas at the workshop on. physncs at
- the first muon collider & front end of a muon

collider, FNAL,; November1997

11. Use dedicated Stdrage ring to maximize

neutrino flux (. Geer).

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. King). ‘
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[Low Energy Scenario

@ Consider a 1 5 GeV/c unpolal lzed muon beam

‘at an experlment 1 km away:

S. Geer, PRD 57,6989 (1998)

~ stored in a ring with a straight Sectlon pomtmg

® 1.4x1016

Ve m-2yr-1

1.4 x 1010
VH m-2 yr"l

6x10°V CC
interactions
KT-1 yr-1

3x10°V CC
interactions
KT-1yr-1

RS




| Recent Work on a Captm e Acceleratlon,
& Muon Storage Ring Scenarlo (1)

| 99 ﬁlutm 5 geer C joﬁnstomz& Q) Neuﬂer o

& Dont need all the muons in 4 smgle bunch -> |

STAGE 1: Capture & begin acceler atlon with

800 MHz rf, V=15 MV/m, ()s = 30, linac
length = 140m

STAGE 2: Continue acceleration up to 10 GeV

with 800 MHz rf , Vir = 20 MV/m, (s = 609, linac
length = 500m. | -

DECAY :
CHANNEL STAGE 1

TARGET + [ — STAGE 2
= === =

CAPTURE .| =~y : ——N—
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”f Length)

A “bek” jOr acu,‘w'fltg ju'J o 2 GV with

o“'& 3 GV of rf linac.
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Long Baseline Options

(oeer

[E, TUEKmGe)]

(GeV) |FNAL- KEK-
, Soudan Kam. ||

Soudan |

10 | 732 250
Kk 20 | 366 125
TSI~ 30 24.4 8.3
L=250 Kim  — g | 40 18.3 6.3
: - Kamiokande
Fermilab E, | L/E (Km/GeV)
\>33¢ (GeV) | GranS. Japan
_ 7300 Kiu
/1.~ 9300 Km N\ 10 ~730 ~930
®Gran|{ 20 ~370 ~470
Sasso| 30 ~240 ~310
Japan 40 ~180 ~230
50 LH.~150 ~190

Ir\hr- continental v e4 'D“\-'“'*’\ ts .’




Mike Shacy i'LZ
A first look at
A long-baseline muon storage ring experiment: ( Ve appearance,

e A lkton cmulsmn expcnmsnt (50% dctcctlon cfﬁcwncy) S

o 730 km bascline . |
e Flux from Geer, FNAL Pub- 971389 (on workshop web page)

~e Forsin“20 = |

o Events for two years of running

— |Since L dependence is weak and energy depeadence of
rate is faster than E? plus T xsec suppression =

'50 GeV pSR is best. | |

U |

1000000 | -
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Delta m2 (eV2)

(ndunim:  Muom si'araja, m\&c ()LSR'\ 3[\:& Lsﬂ 3qa\x over

C a\uu\‘honal N buum g n' Yy a,} . ’“ 3 Afﬂ"eﬁﬂylw :



¥ . . ! » vy y Sy A ] ] v -,
] RE6T STETY #7107 70 GOUSHIDAL TYITRE NG ue zoday

. (SPI[S 998 = )
So1I030B] ULeyd pasodoid 29 yuarmd 03 Jorradns/eanneduos oq ued <

o, 14 D 7 A :Se)uononpoid Ireqo\d JUSA9-AQ-1U0AD onbrun

sAeoop wreyd (;01)0 (sTowrung) AJOIOBI ULIBYD) o

Jap votsivaxd [

0] mmossgw_éoo

43U + $asKTeue (uoc3rog) $9s8$9001d O110%0 2

SUNSIXOJOAD

sjuowasoxdurt | (N X /PUBIIEIO] v SOISAUd AT UOISTOI] o
asny .

10] Euuowom

(Bury]) xnew Surxia jrenb

)
N
@

) QIR

A\




HCAL gpcaL

TPC readout

RICH readout

R
SR s

target

CCD:stack
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50 g/em® target => 3x109 events/year
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