
on spectrometer magnets for L’oasis (LBNL)



V.Shiltsev(FNAL)
Beam angle deflection is equal to
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Where B is average magnetic field and L is the length of the magnet. 

corresponding deflection at the end of the magnet L meters long is
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Table below summarizes maximum deflections for E=5 GeV electrons in four prospective magnets : 
	
	B, T
	L, m
	Width, cm
	Angle, rad
	dX, cm

	WBTD
	1.8
	2.7
	25
	0.15
	20

	BM105
	1.4
	1.8
	37?
	0.15
	14

	ECRD
	0.4
	1.2
	20
	0.03
	1.7

	BNL “oldie”
	1.2
	2
	10
	0.14
	15


The magnet’s gap should be wide enough to allow passage of the  particles with energy  different than the maximum one – and larger the acceptance the better. 
(Taking all that into account my choice would be either WBTD or BM105 but I am not sure what is hor aperture of the BM105. Also, be aware that  “good field” area is determinded for “usual” accelerator needs – that is dB/B <10-4 or so, while for L’OASIS purposes dB/B of few % may be acceptable – or even more – especially if one knows field distribution well). 
Appendix:

Date: Tue, 07 Mar 2006 19:21:50 -0600

From: David Harding <harding@fnal.gov>
To: Vladimir Shiltsev <shiltsev@fnal.gov>
Subject: Possible electron beam spectrometer magnet

Vladimir,

One possibility would be one or two old Electron Cooling Ring dipoles.  http://tdserver1.fnal.gov/AcceleratorSupport/Magnets/Dipoles/CDA/CDA_DesignReportNumbers.htm
The aperture and good field region meet your specs, but the field is a little weaker than what you asked for.  I assume that the integral BL is what counts.  We'd need to put on some new water hoses and replace the vacuum tube, but they wouldn't take much work unless you want them to look spiffy for visitors, http://tdserver1.fnal.gov/proeng/MagnetPhotos/CDA/CoolingRingDipole-001.JPG
Another possibility would be one of the electron sweeping magnets from the old Wide Band tagged photon beam line.  They were used to analyze the recoil electron when the incident electron bremsstrahlunged and produced the photon that would be used in the experiment.  There should be two kinds of magnet left, one based on the P-Bar Source small dipoles and one based on the P-Bar Source large dipoles.  The small ones are 42" long (steel), the large ones 108".

The magnets run DC, so to save the cost of steel, the magnet was designed to run fairly heavily saturated at 1.8 Tesla and the pole contour was tailored to produce a storage-ring-quality field at that excitation.  These magnets have all had shims added to the back leg to open the aperture from the original design and do not have quite all the turns in the coils of the original design.  These features combine to reduce the field to a little under a Tesla when run at the design current.  I haven't done a detailed calculation, but the short length would allow a higher water flow and thus higher current.  The small ones have a gap of 3.5" and a good field region of at least 3.5" at nominal field.  The longer ones have gaps of 4.125" and 4.375" and a good field region of about 6" at nominal field.

http://lss.fnal.gov/archive/test-tm/1000/fermilab-tm-1963.pdf  Either one could be reconfigured to remove the back leg shim, restoring the original gap of 2.375" and improving the field quality.

The Wide Band magnets are probably still in their tunnel, so it would require rigging to extract them.

Another magnet that might be interesting is called a BM105.  It has a gap of 3" and a mechanical aperture of 15", not all of it beautiful field.  The steel is 72" long.  They will run up to at least 1.39 Tesla.

Do any of these sound good?

-Dave Harding

___________________________________________________________________

On Tue, 14 Mar 2006, Mike Harrison wrote: 


Vladimir, 
It looks like we have some old magnets lying around.  Is this useful ? 
 4" wide gap, 3" high, 78" long. Makes 11.9Kg @3000A, 18V. 
    Mike 
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