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Abstract The Muon lonizationCooling Experiment(MICE) Is an internationaleffort, sited at RutherfordAppletonLaboratory(RAL) in the UK,

thatwill demonstrateonizationcoolingin a sectionof realistic cooling channelusinga muonbeam The spectrometesolenoidsare an identical
pair of five-colil superconductingnagnetsthat will provide a 4-teslauniform field region at eachend of the cooling channel Scintillating fiber
trackerswithin eachof the 400-mm diametemagnetboretubeswill measurghe emittanceof the beamasit entersandexits the cooling channel
Eachof the 3-meterlong magnetancorporatesa threecoll spectrometemagnetsectionanda two-coll sectionthat matcheghe solenoiduniform
field into the MICE coolingchannel The cold massfadiationshieldandleadsarekeptcold by meansof a seriesof two-stagecryocoolersandone
singlestagecryocooler Variousthermal,electricalandmagneticanalysesarebeingcarriedout in orderto developdesignimprovementselatedto
magneftcoolingandreliability. The key featuref the spectrometesolenoidmagnetarepresente@longwith someof the detallsof theanalyses

COLD MASS COILASSEMBLY INTRODUCTION

Fach of the spectrometersolenoids consist of five MICE consistsof two spectrometeisolenoidsand a cooling
superconductingoils wound on a common2923 mm channelMuonionizationcoolingoccursin threeLH ., absorbers
long aluminummandrel In the coolingchannelandthemuonsarereacceleratety eight
Match Coils 1 and 2 operateas a focusing doubletto RF cavities Scintillating fiber detectorsin the solenoidbores

matchthe beamto the adjacenAFC modules measurgéheincomingandoutgoingmuonemittance

T he spectrometeportion (End Coill 1, CenterColl and | |
End Coll 2) will generata 4-teslauniform field overa Spectrometer Current design uses a passive

Solenoid #1 . .
1-meterlong and0.3 meterdiametevolume internal quench protection system

fThe spectrometersolenoid passive
guenchprotectionsystemconsistsof

a series of diodes and resistors
within thecold mass

fach match coil and the 3-coill
\ spectrometesetwill be poweredby

dedicated300 amp power supplies

duringnormaloperation

IThe suitability of the passivemagnet
protectionsystemis being reviewed
and analyzed considering various

MAGNET Q UENCH ANALYSIS operationategimesto verify to what
MAGNET TRAINING & TESTING degreethe designcan safely protect

the system under reasonablefault
iColl operatingcurrentsrangefrom 223to 271 amps scenarios

Puring recent training of one of the spectrometer
solenoidsall five coilsrunin seriesreached58 amps
(94% of qualifying current)

A cold leadinside the cold massfor the Match 2 coil
falled dueto alocal quench

A designfor further stabilization of the cold leads
(insideandoutsidethe cold masshasbeendeveloped

IThe internal passive
guench resistors were

found to be thermally Analyses are being carried out using the Wilson code | Magnet electrical circuit schematic

damaged, likely as a "quench"andOpera3D with the QUENCHmodule
result of the cold lead

burn out

3D quench model of the spectrometer solenoid colls

T he preliminary analysespredict the hot spot temperatures
andpeakinternalvoltageswithout mandrelquenchback SUMMARY

fThe 3D model providesa more detailedlook at the quench A magnetquenchanalysisis being

procesgquenchbackayerto-layervoltagesetc) finalized,andrecommendationfor
Improvementrebeingdeveloped

H he analysisalsoconsiderghe impactof a quenchon critical

componentsuchastheL TS andHTS leads Other proposed design changes
will reducethe heatleak into the

cold mass and Iincreasethe total
amountof cryocoolingpower

Reassemblyf the first of the two
magnetswvill bestartingsoon

Magnet quench during a training run Current decay in coils during quench Field distribution in the MICE coils Paper ID:
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