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Abstract
SPS, Drell-Yan physics, magnet, dilution cryostat, hadron

absorber, target holder without hydrogen bonds, NMR, commissioning
2014, run 2015

NA58 COMPASS polarised target



Jaakko Koivuniemi September 16 2015

NA58 COMPASS polarised target 1



Jaakko Koivuniemi September 16 2015

Proton: view of an artist

http://www.physics.adelaide.edu.au/theory/staff/leinweber/VisualQCD/QCDvacuum/welcome.html
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Super Proton Synchrotron (SPS) and COMPASS

• T6 Beryllium production target for North Area

• negative hadron beam with momentum 190 GeV/c: 97 % π−, 2.5 % K−

and 0.5 % p̄

• beam intensity up to 108 particles/s

• 2 × 55 cm long 4 cm diameter transversely polarized solid target with
20 cm separation

• hadron absorber aluminium and tungsten (also a target)
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Hadron absorber
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Polarizable solid ammonia production 2011

• June 2011: 9 samples were irradiated in Bonn linac

• total dose controlled from charge detector behind sample

• irradiation time 9 - 15 hours

• target cell volumes 691 ccm + 691 ccm

• material loaded for runs 2014 and 2015 with some old material

• EPR signal from ṄH2
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Dilution cryostat

• high cooling power helium-3/4 dilution cryostat ∼ 350 mW at 300 mK

• base temperarure below ∼ 40 mK (no calibrated thermometers below 50
mK)

• new pumping lines welded 2014

• helium-4 pump system

• helium-3 pump system new water cooled heat exchangers

• isolation vacuum pump system
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June 2014
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March 2015
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50 years of dilution cryostat

• H. London, G. R. Clarke and E. Mendoza, Phys. Rev. 128 (1962)
1992–2005 Osmotic Pressure of He3 in Liquid He4, with Proposals for
a Refrigerator to Work below 1 K

• P. Das, R. de Bruyn Ouboter and K. W. Taconis, Low Temperature
Physics LT9 (1965) 1253–1255, A Realization of a London-Clarke-
Mendoza type refrigerator

• T. O. Niinikoski, NIMA 97 (1971) 95–101, A Horizontal dilution
refrigerator with very high cooling power
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PCTFE target cells
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NMR system

• LabVIEW and PXI crate moved to control room (radiation)

• NMR rack moved below target platform with lead shielding

• fixed firmly on floor due to magnetic field

• Liverpool Q-meters tuned on 106 MHz still in use

• integration with new magnet control system

• stable operation without problems so far
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Upstream Cell

Downstream Cell

Internal Coils
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Rebuild target magnet system

• 2.5 T longitudinal solenoid field

• 0.63 T transverse dipole field

• large acceptance of 180 mrad, large bore diameter of ∼620 mm

• run 2011: problems in magnet operation due to short in trim coils

• magnet opened, problems investigated and solved

• add cryocooler on radiation shield
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• rebuild cryogenic system with integration to CERN cryogenic controls

• new Magnet Safety System (MSS)

• new power converters with CERN support

• magnet to COMPASS March 2014

• first proton NMR signals seen December 2014

• automatic field operation procedures done with scripts
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March 2014
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March 2014
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September 2015
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September 2015
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70 GHz EIO microwave generator tubes

• two 20 W extended interaction oscillator (EIO) tubes

• Varian VPW2838 and CPI VPW2827 power supplies

• microwave guides from control room to dilution cryostat

• remote monitoring from COMPASS DCS

• wiki/Extended interaction oscillator

NA58 COMPASS polarised target 27



Jaakko Koivuniemi September 16 2015

NA58 COMPASS polarised target 28



Jaakko Koivuniemi September 16 2015

Drell-Yan 2015
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Backup slides
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1000 mm
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SIDIS 2007
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March 2015
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April 2015
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April 2015
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April 2015
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April 2015
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