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As the first assumption for the 0.1 mrad bending angle spectrometer magnet it is proposed to use the iron free one with the warm current coil. The basic items for this proposal are:

· in 10 times (from the 1 mrad version) lowering the magnetic field integral by decreasing both the magnet length and the magnetic field value;
· the magnet length has been chosen equal 2 m (for this case the fringe magnetic field integral error measured by Hall probe  is about suitable level of 6 ppm);

· for the essential increase in the current coil magnetic efficiency it is suggested  to use the design with the closed transverse access in to the working region;

· the working magnetic field range is proposed to 0.0075 – 0.066 T;

· the magnetic field integral can be measured by NMR+Hall probes for the magnetic field range 0.044-0.066 T;

· the magnetic field integral linearity in the whole magnet working range may be determined by the search coils technique.

The regions of different magnetic field measurement technique using is illustrated by Fig.1. 
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Fig.1. Regions of magnetic field measurement technique using

Table 1. Basic magnetic field data for the 0.1 mrad spectrometer magnet

	Beam bending angle (mrad)
	0.1

	Effective magnet length (m)
	2

	Magnetic field integral min/max (T*m) (Ebeam=45/400 GeV)
	0.015/0.133

	Magnetic field min/max (T)
	0.0075/0.066

	Type of the magnet
	Warm current coil (closed type), ironless core


The preliminary magnetic field calculations for the proposed magnet was realized by the computer code MAFCOD [1] without taking into account the real 3D current coil design. The results of the magnetic field simulation for the coil excitation maximal current and the cross-sectional coil view are presented in Fig.2. The basic technical parameters of the proposed coil are in Tab.1.
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Fig.2. Magnetic field transverse distribution

Table 1. Basic technical parameters of the coil for the 0.1 mrad spectrometer magnet 

	Magnetic field (min/max) (Т)
	0.0075/0.066

	Coil dimensions (mm)
	160(70(2000

	Coil weight (kg)
	60

	А*turns  (max)
	9530

	Number of turns 
	4*6=24

	Conductor type
	Сu, 12.5(12.5, (7.5

	Coil current (max) (А)
	397

	Current density (max) (A/mm 2)
	3.7

	Coil voltage (max)  (V)
	3.5

	Coils power dissipation (max) (kW)
	1.5

	Number of water cooling loops
	6

	Length of one cooling loop (m)
	                9

	Water input pressure (Bar)
	6

	Water input temperature (deg C)
	30

	Maximal temperature rise of the cooling water (Co)
	0.2


References

[1] E.V.Samsonov – Code MAFCOD manual. JINR LNP internal report, Dubna, 1985.







PAGE  
3

_1146486695.bin

_1145710883.bin

