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1. Introduction: Motivations
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The Neutrino Factory

Proton Driver:
o—Linac option
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Investigate mass hierarchy and CP-
violation in the lepton sector

High energy protons produced: H-
source and strip electrons

Impact Hg target and pions produced-
decay to muons

-
Linac to 0.8 GeV 0.8-2.8 GeV RLA _
-l Muon beam bunched and phase rotation
2.8-10 GeV RLA before cooling required
I
Muons accelerated to final energy of
10GeV
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RLA 5 10GeV uons decay and produce neutrinos
FFAG
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Muon Colliders
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2. The Experiment




The Layout of Final Cooling Channel
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The Beam Line

Beam Production

8ooMeV proton beam provided by ISIS synchrotron

Titanium target dipped in beam at frequency of 1Hz - pions produced these
decay in flight to muons

f '.‘ D = Dipole bending magnet Q = Quadrupole magnet

L) ! A
Target &/ —~- CKOV = Cherenkov detector KL =KLOE Light detector
\f [~ GVAI = Scintillator counter TOF = Time of Flight
ISIS é | [ BPM = Beam Profile Monitor DS = Decay Solenoid
y, DSA = Decay Solenoid Area LM = Luminosity Monitor
LM s
/ . S Q13 D2 Q46 BPM2 Q7-9 TOEF2 KL
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MICE: Description of Components

Absorbers and Cooling

Muons impact an absorber and loss energy
reduces emittance

Inner Al = Liquid
Window ™\ AR Hydrogen
. ‘1 / .
Interchangeable absorbers: LH2, solid { 2d
Lithium Hydride, Aluminium, Copper and Outer Al — Logt N 34— - i
Beryllium Safety Window

First

Focus Cotl Focus Cotl

Al windows at ends of absorber module
allowing entry and exit of the beam

Absorber module from A. Dobbs thesis
(Imperial, 2011)
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MICE: Decription of Components

HH HH HA HH
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201MHz RF ; v | Curved Be
cavities . il 1 . | windows
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. Superconducting
focus coil

RF: A RF station with 4 cavities from A. Dobbs thesis
(Imperial, 2011)
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MICE: Decription of Components

Tracker

Scintillating fibre trackers within 4T SC solonoid = measure emittance before and
after cooling

Tracker has 5 30cm diameter stations each with 3 layers of 350 um scintillating fibre

<«—— Fibre Exit

Station Station Station Station Station

D -+ 5 2 1

The trackers are readout by Visible Photon Light Counters (VLPCs) and are designed

to measure x, y,px, py, the transverse coordinates to the beam and E the muon
energy
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MICE:Description of Components

Particle ID

Upstream: TOFo/TOF1 calculate mass
allowing the particle to be identified.

Also,2 Cerenkov counters (CKOVA/CKOVB),
a rate counter and 2 beam-profile monitors

Downstream : TOF2 along with a KLOE-
Light (KL) detector.

Works with electron-muon ranger (EMR)
forming downstream ECAL TOF1: 6 cmx42 cmx

2.5 cm scintillator slabs-Taken from Mark Rayner's
thesis (Oxford U.,2011)
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3. Multiple Scattering Studies




Muon lonisation Cooling

den, — —¢q <dE> N _,BJ_(lilﬂffﬁV)z
dz  B2E‘dz 233Em, Xg

multiple scattering  re-acceleration
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Multiple Scattering
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MuScat results
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MuScat results

13.6MeV T
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Multiple Scattering and MICE
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Multiple Scattering and MICE
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MICE simulation compared with predictions
from Moliere’s theory of multiple (J. Cobb,
T. Carlisle)
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4. Current Status




Current Status and My work
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