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Motivation

Muon sterage. ringlis needed for
the next generation| off physIcs
stuadies

PRYSICs With Intense
mMUuen/REULHNG SOUKCE
s Neutrinoe oescillations

s Muoen rare decay search
s Muoen collider

Neutine iacteres are hemng
studied 1n Eurepe, USA andlJapan

Advantage eff Reutrine Peam
Pasedl en muen sterage: rng

s Wwell-known energy: and compesition
= high intensity: >10%°v/year

" gensitivity to mixing angle

Super beam + beta beam




Proton Driver Pion Muon
Production / _Cnnling_
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Muon Cooling Section:

To reduce p+/u- phase
space to capture as many
muons as possible in an

accelerator 8 - 50 GeV
recirc.

linac

2-8GeV

Muon
Accelerator

.

Muon Storage Ring (N :
\.‘NF concept in Europe




Advantage:
e fast in principle (muon life ~ 2us)
« available for both u* and p-

Liquid Hydrogen is suitable for the
absorber

* large energy loss

 low multiple scattering

So far, ionization cooling has not been
demonstrated.

> MICE



MICE collaboration

of 39 Institutes

Louvain la Neuve, Sofia, Milano, Napoli, Roma 111, Trieste,
NIKHEF, Novosibirsk, CERN, Genéeve, PSI, Brunel, Edinburgh,
Glasgow, Imperial College, Liverpool, Oxford, RAL, Daresbury,
Sheffield, Cockcroft Inst.

KEK, Osaka, Kyoto
ICST Harbin

ANL, BNL, FNAL, 11T, Chicago Enrico Fermi Inst., LBNL, UCLA,
NIU, Mississippi, Riverside, Fairfield, JLAB, lowa, lllinois



MICE Goals (Ceoling Channel)

[0 design;, engineer and construct a section ofi realistic
cooeling channel
Safe and rebust'system of liguidi hydregen: alnserber

HIgh gradient RE cavity for fast coeling
—20MV. RE Isi required to achieve 10%, emittance reduction mn —10m

Integrate components Inte high seleneidimagnetc field

EQUILIBRIUM EMITTANCE

initial emittance (7 mm rad}

Curves for 21 MV, 3 full absorbers




MICE Goals (Detectors)

Achieve 0.1% acecuracy in the measurement ofi
emittance (1-&;,/€,,~10%)
: Vieasure space and time: coerdinates oi ndividual
particles hefiere and after cooling channel

- Ay’ desired input beam' conditien can be
[econstructed by appropriate weighting of the
elhsenved particles) = feedhack with cooling channel

design

Particle D terreject background piens; andl electrens
Need carefuliintegration: of particle: detectors toe
the cooeling channel
. [Low materiall ter avold secattering Ini the detectors

. RobUst eperation in the magnetic field and
packgreund frem RE



3l Liguid Hydrogen albserbers with thickness of 35 cm
51 SC focusing coll for small 5,.=42cm

Two sets off 4 201MHz RE cavities with 8MV/m

Two coupling coils



Liguidl Hydrogen ABSorber

Convection-type alhsorher coeled by He flow
m Successiully filled with LH2 inf MITTA at ENAL

Tiest cryostat cooled by cryo-cooeler for MICE LH2 alhserber is
designed

KEK absorber 11 KEK test cryostat sitting in
MTA/FNAL



MIICE specification

s Accelerating| gradient : 8
MV/m

s Axial magnetic field : 4
Tesla

s [Thin berylliun windews: for
goed conducting hoeundary,
at big lheam: aperture

Developed i MUCOOL _

a Cavity has been eperated at
16/ MV/m




MICE hall at RAL

Decay solenoid arrived
In De?|%05 from PSI
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MICE Trarget

Target moved oy
lINear actuator
Scrapesi hale of
ISIS beam

s On demand

x 1 — 3 Hz eperation

Testing the target
system
s Planed inr Oct. 2006

s Packgroeund
measurement

x building the system

Target shaft length
(from bottom of
shaft magnet to
target tip) is

T |"'.' 355mm
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Detectors

Two trackers in 47T SC
solenoid

[OE system, /.
Cherenkoy: counter Lo il
Cherenkoy | 7~

s reduce pion
contamination; te e
less; than 1%

Calorimeter

s reduce decay-electrons
to the order ofi 102
Protetype: off TOE
system and
calorimeter are tested
now: at INEN Erascati
BTE

4




SCIEI tracker

EivVe statiens off 350! umi scintillating
fiker planes

Visible: Light Photen Counter
(QE=80%)) 1o cover lew light yield
(=10 p.e.)

Protetype off 4 stations (Oct. 2004)
a tested at KEK test lheam

Scmtillatlng Fiber Plane (4 statmns)

Clear Fibers



2-slot Cryestat With
SUMIteMOo Cry/ocenler

s developed fior MICE

TWwo VLPC cassettes and
prototype AEE I beards
porrowed firem D&

Successiul operation in
KEK test hbeam

s 0ood leng term: stability: for
more than 1 menth

Preduction for MICE
Phase-I has heen started




Staged Approach

sStepr |

m  commissiening of
CEetectors

SICRL Sep. 2007
= [PreCcISe measurement of K Approved

lpeamremittance oy a |
Spectiometer L Nov. 2007

Step Il

= systematic studies of e
emittance measurement 2
With two' spectrometers

step 1V

= [precise studies on energy.
lossiandi multiple
scattenngl in the alksorer

Step' V, Vi

m establishithe perfermance
ofi the realistic cooling
channel

E:I winter 2007
In preparation




SUmmeary.

e intermational muoen: ionization: cooling experment
(MICE) aims, to: demonstriate: a realistic cooling channel
oK a muoen sterage r[ng.

IHydrogen; alserner cooled by cry/econler: Is tested

Trarget i ISIS 1S under construction, and will'be tested 1n
Oct. 2006

Tracker prototype was exposed to KEK test beam, and
successiully’ operated In 1-Tiesla solenoid magnetic fiela

TOE and Calermeter protetypes are anouit te be tested
at INEN-Erascaii

MICE phase-I has been approeved, and prepanng fior
Phase-11

s MICE will start in' September, next year (2007)
IHope to) establishi the performance ofi muoen; ienization

cooeling in 2009, and to feed hack te: NE cooeling channel
design
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