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Plerrlck Hanlet, lllinois Institute of Technology
for the MICE Collaboration

MICE is a staged experiment under construction at
Rutherford Appleton Laboratory (UK). Its purpose is to
demonstrate the feasibility of 4D muon emittance
reduction in a realistic section of cooling channel by

measuring single particle x, p , vy, P, Z, & t to determine

X-x' and y-y' phase space before and after the cooling
channel using experimental particle physics techniques.

Motivation:
Muon Cooling - key step In the development of future

accelerators: Neutrino Factory and Muon Collider.
Benefits include:
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Muon Collider:
eiIncreased luminosity In
muon collider

‘reduced site boundary
radiation

Created with large emittance (6D volume/momentum
spread) - impractical for an accelerator. “Cooling”

reduces beam spread. Short muon lifetime, t =2.2us,
dictates ionization cooling as only feasible technique.
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Cooling is:

1) Momentum loss Iin all dimensions via dE/dx
2) Replace longitudinal momentum with RF
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MICE will demonstrate ionization cooling for a variety of
beam optics, muon momenta (140-240 MeV/c),
absorbers and diffuser settings.

S The Muon lonization Cooling Experlment
Run Control System €

MICE Tracking/Cooling Channel:
TS 1/2 - tracking spectrometers
*AFC 1/2/3 - absorber/focusing coils
RFCC 1/2 - RF/coupling coils

MICE Beamline
Commissioned
summer 2010
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ntrols and Monitorin M):
MICE Is a precision experiment: it will measure a 10%
cooling effect with 1% resolution - a 0.1% relative
emittance measurement! All parameters must
be carefully controlled and monitored so as to minimize
systematic errors.

C&M Organization:

‘Beamline
-target
econventional magnets

Tracking Spectrometers
spectrometer solenoids
trackers (see CHEP #345)

e proton absorber AFC
beam stop absorbers
diffuser focusing coils
Particle ID (PID) ‘RFCC
+GVal RF (acceleration)
ToF 1/2/3 coupling coils
CKOV A/B
« KL These require:
EMR ‘vacuum
‘Environment cryogenics
temperature/humidity... -power supplies
Facilities
Run Control:

sintegrates DAQ, target, CDB, beamline, environment
eoperational configurations from configuration DB (CDB)
flexible to allow for unique configurations
ecapable of tagging run configurations in CDB
single point of control for data taking -\

eseguences Iinitialization -
verifies and writes run configuration to CDB .

esums scalars/target and records end run to CDB

User Control

begin run

sequence - J~—>[ | |
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query —» J—
operator !
User Control

end run seguence r%
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! MICE Run Control
Begin Run
MICE Step BadThing
MICE Ste
Run Type P Step I11.1 Whoa
Run T .
Trigger Type U 1¥pe | Special Run R .
Triggor T unControl: examples
Beam Optics rigger 1ype| TOF1 "
Cooling Ch Beam Optics | [ndividual Settings f b n n r n n f- r t " n
Comment Cooling Chan | CoolChan O e g I u C O I g u a I O
Commen t | CHEP13 t b "
DATE Status: Run Complet e e
RC Status: Idle DATE Status: Run Complete
Writing t RC Status: Ready for DAQ ARM
cesses] Writing to: Production Master @ I
EXIT| . .
CDB Resd Satus @ [arget monitoring
' CDB Write Status @
] __ / -
~__ _i‘hmp aje pi ,TJ:E.EL fG-u y F]f;ﬁiﬂw t!'l:u’ mﬂL_@mym £ =0 x }( Target Events —@miceecserv=
MICE Run Status Run: 4141 Event: 55555 rats_20120521_21.root | 2012/05/21 |21:15:34
Riinmikse  Hi3 Target BCD IS1S Beam Current
34.10 mm 154.88 uA
Run type Physics Data
Trigger Type TOF1
Spill Gate Width 3.05ms
o DATE Status: aking Da
0.56 V 0.60 V
100
Run o
spill: 193 n a
S t t Particle Triggers 34
a U S s ke 1 ISIS Beam X (bed) | [ISIS Beam ¥ (bed)
GVal Triggers 925 =0.70 mm =(.28 mm
screen
ToF'1 Triggers 163
LMC-12 503
LMC-34 542
LMC-1234 108 EXIT

Future:
Major systems still to be introduced into MICE hall: TS1,

TS2, and AFC1 in 2013-2014. Finite state machines

using EPICS SNL (CHEP13 - #447) will be used for
superconducting magnet operation and interface with
RunControl for proper sequencing of operations.
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