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CERN infrastructureCERN infrastructure

A.FabichA.Fabich, CERN AB, CERN AB--ATBATB

All information available atAll information available at
http://cern.ch/projhttp://cern.ch/proj--hiptargethiptarget
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Experimental requirementsExperimental requirements
What CERN could provide?What CERN could provide?

Primarily a technical reviewPrimarily a technical review
Cost/ estimates exist, but no official CERN Cost/ estimates exist, but no official CERN 
management  confirmation of availability and management  confirmation of availability and 
supportsupport

►► SpaceSpace
►► BeamBeam
►► Support onSupport on

installationinstallation
CryogenicsCryogenics
solenoid powersolenoid power
SafetySafety
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CERN accelerator chainCERN accelerator chain

►► TT2 TT2 –– transfer tunnel from Proton Synchrotron to AD, SPStransfer tunnel from Proton Synchrotron to AD, SPS
►► TT2A TT2A –– PS transfer line to nToFPS transfer line to nToF

TT2A
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TT2ATT2A

proton beam
from PS

SPSnToF

TT2

TT2A
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PeripheryPeriphery

Solenoid
Mercury circuit
Diagnostics

Power supplyLN2 supply

Control room

PS beam

SAFETY

nToF target

ISR
ISR
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Access & transportAccess & transport

proton beam
from PS

SPSnToF

TT2

TT2A

►► Pedestrian access via TT2Pedestrian access via TT2
►► Material access shaft in TT2Material access shaft in TT2
►► Tight turn from TT2 to TT2ATight turn from TT2 to TT2A

►► Access to TT2A during PS Access to TT2A during PS 
operation towards SPS possibleoperation towards SPS possible
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Dewar 6000l

CryogenicsCryogenics
►► Dewar at surfaceDewar at surface
►► Supply and exhaust via 60 m Supply and exhaust via 60 m 

long pipinglong piping
►► Reuse of existing equipmentReuse of existing equipment
►► Details in RAL contributionDetails in RAL contribution
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Power supplyPower supply
for solenoidfor solenoid

1.1. Type Alice/LHCbType Alice/LHCb

New New -- Used by  LHC exp.Used by  LHC exp.

2.2. West Area power supplyWest Area power supply

From dismantling West Area From dismantling West Area --
Refurbishment neededRefurbishment needed



16.Feb.2005 MC meeting, LBNL 9

Power supplyPower supply
for solenoidfor solenoid

costscosts
Current [A]Current [A]
Voltage [V]Voltage [V]

~ 0 kChF~ 0 kChF~ 100 kChF~ 100 kChF~300 kChF~300 kChF
72007200< 8000< 8000< 7200< 7200
740740< 1000< 1000< 900< 900

requiredrequiredWA PSWA PSAlice/LHCbAlice/LHCb

►► Further use in US or Japan consideredFurther use in US or Japan considered

Power net:Power net:
►► 18 kV cells in building 19318 kV cells in building 193
►► Cable installation ~70 kChFCable installation ~70 kChF
►► Currently investigating impact Currently investigating impact 

on power net (spikes)on power net (spikes)
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PS beamPS beam

►► Momentum: < 24 Momentum: < 24 GeV/cGeV/c
►► 8 buckets to fill (h=8)8 buckets to fill (h=8)

T = 2 T = 2 µµss
spacing: 250 nsspacing: 250 ns

►► 4 bunches (within one sub4 bunches (within one sub--cycle)cycle)
l = 13 ns l = 13 ns r.m.sr.m.s..
to our discretion in the 8 bucketsto our discretion in the 8 buckets
MultiMulti--bunch single turn extractionbunch single turn extraction

►► Pulse length: 0.25 Pulse length: 0.25 -- 2 2 µµss
►► Intensity: Intensity: 

< 0.7*10< 0.7*101313 protons/bunchprotons/bunch
Total < 3*10Total < 3*101313 p.o.t./extractionp.o.t./extraction

Pump-probe method
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Beam at experimentBeam at experiment

►►Beam horizontalBeam horizontal
According to geometer: According to geometer: ∆∆h=5mm over 100mh=5mm over 100m
Beam height: 121 cm above groundBeam height: 121 cm above ground

►►Floor horizontalFloor horizontal
►►Spot:Spot:

r < 2 mmr < 2 mm
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SafetySafety
►► RadiationRadiation
►► Mechanical safetyMechanical safety
►► MercuryMercury
►► LN2 coolingLN2 cooling
►► High magnetic fieldHigh magnetic field
►► ……
►► “Waste” management“Waste” management

Procedure established:Procedure established:
►► Define requirements/specsDefine requirements/specs
►► Prepare layout/designPrepare layout/design
►► Safety reviewSafety review

GunnarGunnar LINDELLLINDELLCryogenicsCryogenics

also Maurizio BONAalso Maurizio BONA---- ------ ------ ------ ------

Alberto DESIRELLIAlberto DESIRELLIMechanical safetyMechanical safety

MaterialMaterial
Fabio CORSANEGOFabio CORSANEGO
(material also (material also J.GulleyJ.Gulley))

FireFire

LaserLaser

Magnetic FieldMagnetic Field

Emergency stopsEmergency stops
Fritz SZONCSOFritz SZONCSO

ElectricityElectricity

Jonathan GULLEYJonathan GULLEYGas and ChemicalsGas and Chemicals

Thomas OTTOThomas OTTORadiationRadiation

Bruno PICHLERBruno PICHLERGeneral SafetyGeneral Safety

Paolo CENNINIPaolo CENNINIDSO of ABDSO of AB

ResponsibleResponsible

SAFETY CONTACT PERSON FOR ALL SAFETY CONTACT PERSON FOR ALL 
MATTERS: MATTERS: 
HerveHerve BuretBuret Tel.: 160013 Tel.: 160013 (replacement since Oct.2004, former (replacement since Oct.2004, former 
Bruno PICHLER Bruno PICHLER teltel: 16 0889 or 73362: 16 0889 or 73362
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RadioRadio--ProtectionProtection

►► ActivationActivation
Beam lineBeam line
MercuryMercury

►► High intensity proton beam towards nToF targetHigh intensity proton beam towards nToF target
beam attenuatorbeam attenuator

►► AccessAccess
protected byprotected by
►►Two beam stoppersTwo beam stoppers
►►Upgraded shielding during shutdown 2003/2004Upgraded shielding during shutdown 2003/2004
►►Radiation monitor in TT2ARadiation monitor in TT2A



16.Feb.2005 MC meeting, LBNL 14

SafetySafety
Mercury loopMercury loop
►► Construction at ORNLConstruction at ORNL
►► 6 to 8 Liter mercury6 to 8 Liter mercury
►► ExperienceExperience

at ORNL and CERNat ORNL and CERN

►► Double containmentDouble containment
►► ISO 2919 “sealed sources”ISO 2919 “sealed sources”

RadiationRadiation
►► ALARAALARA
►► Minimum number of Minimum number of 

integrated protonsintegrated protons
< 3 < 3 10101515 (~100 pulses)(~100 pulses)

►► Activation of area and Activation of area and 
mercurymercury

ChemicalsChemicals
►► Minimum amount of mercuryMinimum amount of mercury
►► Continuous vapor monitoringContinuous vapor monitoring

Inside secondary containmentInside secondary containment

►► Define procedures/operationDefine procedures/operation



16.Feb.2005 MC meeting, LBNL 15

SafetySafety

CryogenicsCryogenics
►► Standards usedStandards used
►► ODH studyODH study

Mechanical safetyMechanical safety
►► According to According to 

CODAP2000/ASMECODAP2000/ASME
►► Double containmentDouble containment
►► Pressure vesselPressure vessel

►► Beam attenuatorBeam attenuator
to protect nToF targetto protect nToF target

►► controls, controls, interlocksinterlocks

►► decommissioningdecommissioning
►► Waste managementWaste management
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DecommissioningDecommissioning

►►removal of all equipmentremoval of all equipment
Approx. 2 weeks to restore beam lineApprox. 2 weeks to restore beam line

►►“Waste” management“Waste” management
Activated mercuryActivated mercury returned to ORNLreturned to ORNL
SolenoidSolenoid shipped to Japanshipped to Japan

considered for further useconsidered for further use

Power supply Power supply goes with solenoidgoes with solenoid
Mercury loopMercury loop reused in Japan/US?reused in Japan/US?
……



16.Feb.2005 MC meeting, LBNL 17

SummarySummary

►►Integration of experiment technically Integration of experiment technically 
possible!possible!

No safety obstaclesNo safety obstacles

►►DG approval needed ...DG approval needed ...


