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Summary  /  MICE-ISIS meeting on magnetic shielding
28 March 2013
CR12, R68, RAL  —  15:00 – 17:15

Present:  Mike Courthold
, David Findlay, Mike Glover, John Govans, Alan Grant1, Martin Hughes, Steve Jago, Mark Keelan, Alan Letchford, Ken Long, Bob Mannix, Andy Nichols, Paul Smith (Sheffield), Alan Stevens, Jason Tarrant, John Thomason, Jane Vickers, Holger Witte1 (Brookhaven).
Reason for holding meeting

For some time it has been evident that there could be complications both inside and outside the MICE Hall over the strengths of the stray magnetic fields arising from the MICE solenoids and focus coils, none of which have return yokes.  However, it is only recently that estimates of magnetic field strengths from extensive modelling exercises have become available.  It was therefore considered timely that a meeting should be held between MICE and ISIS to discuss the implications of the results for both sides.

The MICE Hall already incorporates some magnetic shielding in the form of ~1-inch-thick steel “battleship armour” installed as vertical walls some ~1–2 m from the physical north and south walls of the MICE Hall.

Presentation — Paul Smith (Sheffield)

Detailed calculations from the Vector Fields Opera finite element computer program were presented
, both for solenoid and flip modes
.  For Step IV
, the essence of the results presented was that magnetic fields in areas outside the MICE Hall (e.g. ISIS MCR) are unlikely to be greater than ~3 gauss and likely to be nearer ~1 gauss — except on the roof of the MICE Hall where ~6 gauss might be expected in places.  Estimates of field strengths outside the hall for Steps V and VI
 were reckoned to be not more than 10 gauss, although not so much modelling work had been done on Steps V and VI as for Step IV.

Work still to be done included:  having a Vector Fields expert check the modelling procedures;  and benchmarking calculations for focus coil(s) and surrounding hardware in R9 against actual magnetic field measurements made in R9.
Presentation — Jason Tarrant

Plans were presented for moving the MICE cryocoolers to the west wall to allow the cryocoolers to escape the worst of the stray magnetic fields.  There is a limit of 30 m on the lengths of the connections between the cryocoolers and the MICE cryostats.  At present it was expected that necessary reconfiguration within the MICE Hall would be completed in time to allow the cryocoolers to be mounted in their new positions in February 2014.
Presentation — Holger Witte
Calculations using COMSOL for an iron return yoke around the 8-m-long MICE cooling channel were presented
.  For 10–12-cm-thick iron the 5-gauss contour could be contained well within the MICE Hall, and therefore no issue of magnetic field issues outside the MICE Hall would arise.  But the return yoke would be expensive to manufacture, and its installation within the cramped MICE Hall would be difficult.

Points arising from discussion

There appeared to be no serious inconsistencies between Paul Smith’s Opera calculations and Holger Witte’s COMSOL calculations — encouraging, since the codes were fundamentally different, being based on solutions of the scalar and vector magnetic potentials respectively.
The earliest date at which superconducting magnets are likely to be energised in the MICE Hall is September or October 2013.

While the superconducting magnets in the MICE Hall were powered, access to the DSA could be between the south wall and the neighbouring battleship armour, and access to the HEDS beam chopper could be over the east end of the ISIS linac;  in both cases personnel would be unlikely to be exposed to magnetic fields greater than 5 gauss.

Significant local variations in few-gauss field levels due to steel hardware, girders, reinforcing rods in concrete, etc. can be expected.

Someone from ISIS could, with advantage, participate in regular MICE meeting on magnetic field issues.

To allow the cryocoolers to be moved to the west wall, the HV cable to the substation in the MICE Hall will have to be moved.  Does this cable pass through the EHT area?

Before the MICE superconducting magnets are energised, it will be necessary to come up with a robust commissioning plan — involving much measurement.  To this end, it would be useful to run the modelling software for magnets at low fields (~10% of normal currents ?).
DF to draft a summary of the meeting.

DF to launch commissioning plan from ISIS point of view.

Another meeting?

Yes, in ~2 months’ time, when some benchmarking could be expected to have been done.

D Findlay
28 March 2013
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� By telephone.


� See � HYPERLINK "http://www.hep.shef.ac.uk/research/mice/opera_models/" ��http://www.hep.shef.ac.uk/research/mice/opera_models/�


� The MICE cooling channel may be operated in the flip mode (gradient mode) or non-flip mode (solenoid mode) based on the way that the focusing coils are electrically connected.


� Step IV is scheduled to begin shortly before the 2014 long shutdown, but most of the work will take place from February/March 2015 onwards.


� Expected to take place a year or two later than Step IV.


� The battleship armour near the hall walls was not included in these calculations.
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