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The conclusions of the prospective study can be stated as follows

1. The line of facilities using MUONbeams seems extremely imterest-
ing, providing a very rich physics programme for many years.

2. We suggest to ECFA to recommend to the European particle plwysics
community to take this option very seriously.

3. We arrive at a point where detailed simulations and design be-
come necessary, fault of which the feasibility and competitiveness of
the project cannot be ascertained.

4. A series of
ECFA-sponsored WORKshops

would be an adequate forum to undertake the detailed work that is
necessary to design and evaluate more completely this project, with
emphasis on the

NEUTRINO FACTORY

5. The design and even the construction of this line of machines could
involve competences that are available throughout Europe. A dedi-
cated collaboration involving european laboratories is necessary to go
further, and could become extremely efficient.
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Possible layout of a MUON complex on the CERN site

Large Muon Collider (Vs = 5 TeV)
ast Accelerator 2 in LHC tunnel (2.5 TeV)

ast Accelerator | in SPS tunnel (400 GeV)

Higgs factory (s = 100 GeV)
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Overview of Targetry for a Muon Collider
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® 1.2 x 10! u* /s via m-decay from a 4-MW proton beam.
e Proton pulse =~ 1 ns rms for a muon collider.
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).
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Oscillated Spectra
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Oscillated Spectra
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Baseline parameters for high- and low-energy muon colliders:
Higgs/year assumes a cross section ¢ = 5 x 10* fb; a Higgs width I = 2.7 MeV;
1 year = 107 s. (From the muon collider collaboration

M energy (leV 3 0.4 .
p energy (GeV) 16 16 16
p'sibunch 25x 1013 2,5 x 1013 5x 103
Bunches/fill 4 4 2
Rep. rate (Hz) 15 15 18
p power (MW) 4 4 4
p/bunch 2 x 1012 2 x 1012 4 x 1012
p power (MW) 28 4 1
Wall power (MW) 204 120 81
Collider circum. (m) - 6000 1000 350
<B>( 5.2 4.7 3
5p/p(%) 0.16 0.14 0.12 0.01 0.003
6-D eg v (7m)3 1.7x1071° 17x10710 17x107° 17x10-10 1.7 x 10"
Rms ¢, (r mm-mrad) 50 50 85 195 290 -
B* (cm) 0.3 2.6 4.1 9.4 14.1
o (cm) 0.3 2.6 4.1 9.4 14.1
oy spot (um) 3.2 26 86 196 294
o IP (mrad) 1.1 1.0 2.1 2.1 2.1
Tune shift 0.044 0.044 0.051 0.022 0.015
néiective 785 700 450 450 450
Luminosity cm=2s~1) 7 x 10> 1033 12x10%7  22x 103 10°T

Higgs/year 1.9x 103 4x10° 3.9x10°
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Oscillation by turn provide
Fourier Transform of energy distribution:

amplitude — beam polarisation
frequency — beam energy

decrease with time — energy spread



— By fitting the polarisation precession as function of turn
number, one can extract the beam energy with a precision
of a few 10— for each MUON filll (limited by present pre-
cision on g — 2{)

— can also extract energy spread to similar precision (Im-
portant for extraction of width and cross-section) from de-
crease of polarisation with turn number.

— since there are 1_08 fills per year, energy spectrum is
exceedinigy well known

- (systematics remain to be studied) MUON collider is a per-
fect machine for study of narrow resonances, and thrsh-
olds.



COLLIDER AMen cAN

PARAMETERS MUON .
. CoLLARO RATION
c of m Energy GeV 3000 | 400 100
p Energy GeV 16 16 18
p’s/bunch 1013 25 | 25 5
bunches/fill 4 4 2
rep rate Hz 15 15 15
p power MW } 4 4 4
j/bunch . 1012 2 2 4
J4 power MW 28 4 1
wall power MW 204 | 120 81 i
collider circ m 6000 | 1000 300
min depth (¥) m 300 7 .01
rms dp/p % 16 | .14 12 01 .003]
| rms €, # mm mrad | 50 50 85 195 280
B* cm 03 | 23 4 9 13
O cm - 0.3 | 23 4 9 13
| o spot pm 3.2 24 82 187 270
tune shift 10.043 10.043| 0.05 0.02 .015]
luminosity  om~Ysec ! |5 10%| 10¥ [1.210% 210° 10
cof mdE/E 1075 80 | 80 80 7 2
Higgs/year 10% year! . 1.6 4 4
cf TEscA 210
(f CEP 2 10*°
3¢

C{» ClLic [0
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2. MUON OLULIDER. CAN DO THINGS

AN ete” (oLLiDeR CANNOT ©bo

0

@ (OUPLING TO HIE6S =« m,. vs Me

O,

=> O_-(r-f';_’»H) = 40v00 T(Q‘l‘é- -2 H)

USABLE iF M, £ 2m, (Ghde notada

ENERGY RESOLUTION CAN BE

EXCEUENT Ef = s oS T
No ~ BEAM STRAHLUNG > ‘

ENERGY CALIBRATION . INFiniTELY
PRECISE.

b # €& - o,f covrse belten {-ez_ P:Iff-



For LIGHT H(G6G6S ( My & Ivo Gev)

Direcr  pt B o~ H ]Md“-d“'"”

.
..................................................................

I3
..................................................

..................................................

oy, ® BR(H-3bb), pb

.
................................................

1 i L I L i
110,01 110.02 110.03

2 @Beam energy, GeVic?

mass +0.1 MeV ForR S Hi166S.

measurements of Higgs g .‘
cross-section +:1% wowe for HSSA.



PRECISIoN NEASUREMENTS ©OF HI6ES Boson PROPERT €S

NOULD AUow o TEST OF HI66S REChANSN

¢ TEST OF EKISTENCE OF OTHER Mi66SE

/

o, in SuPee symieTRY, I h ]

M <RoGs  CPodd  CPereu
Sealar  scalar

=> Por down  Predichons ,f« hames aud @uﬁ{%‘d
°§- Hod A.



STeP 2
BUILD
PReECI SioN MUON  (oLLiDER 2

Vs = m, .



- Wse bo&ui‘ﬂa:hbh@ N éluéfﬁ, (,a..,lzdua/o o fann
- Edwh‘ﬁ Aoud H as CPodd /cPeven (KramLetal)
i:@ 4—3 € .E, vs r‘E, £, ‘—\odud:en e0.Sure A"‘H “'A"‘A'-? 20 Moy
wa ol A0 ACs o (00w

- interfecene bebueen H/A Cféggw& Creak s 1%




A THREE STEP SCENARIO

3. High energy Frontier

—aim: lepton collider at highest energies (7 TeV Ecm in LHC tunnell)
—strong points: rather straightforward after PMC, same virtues.

—problems: neutrino radiation.



Possibie layout of a MUON complex on the CERN site

Large Muon Collider (\/_ =5TeV)
ast Accelerator 2 in LHC wnnel (2.5 TeV)

ast Accelerator | in SPS tunnel (400 GeV)

Higgs factory (Vs = 100 GeV)
v factory = Gran Sasso
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Annual dose equivalent (uSv)

CERN LiMT
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Fig. 1. Dose equivalent due to neutrino radiation at
36 km distance (collider at 100 m depth)
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Annual dose equivalent (uSv)
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Fig. 2. Dose equivalent due to neutrino radiation at
51 km distance (collider at 200 m depth)
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Annual dose equivalent (uSv)

star: arc
diemond: straight section (arc x 10)
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Fig. 3. Dose equivalent due to neutrino radiation at
80.5 km distance (collider at 500 m depth)



NEUTRINO RADIATION
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