J.Feng, April 1, 2003


90 degree diagnostic section for PEEM3

(Version 2)
         Due to the compact design of the magnet separator in an aberration corrected PEEM, it is difficult to put a beam monitor within the separator. Therefore, a 90 degree PEEM is proposed to diagnose the first half of separator and this PEEM will have similar resolution to PEEM2. The 90 degree diagnostic PEEM will be used during commissioning of PEEM3.  In this 90 degree PEEM, two extra electrostatic electrodes are added to the mirror column field lens, and the mirror will be operated as lens;  a projector lens is also placed after the mirror. 

1. layout
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Fig.1 90 Degree diagnostic PEEM layout




The 90 degree diagnostic PEEM layout is shown in fig.1. It consists of a five electrode lens, aperture, mirror lens, projector lens, CCD camera. Taking the exit plane of the magnetic separator as a reference plane, the outer surface of the first electrode of the field lens is located at 6mm, the back focal plane aperture is 70.81mm, the last electrode of the mirror is at 247mm, the center of projector lens is at 314.75, and the image plane is at 426.74mm.

2. Lens detail

1). Five electrode lens:
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Fig.2 Convention for the five electrode lens coordinates. The number in the figure is the order of the coordinate. Different colors of the number corresponds to different electrodes. O is the reference point.

Nominal voltage:     Electrode 1: 0

                                 Electrode 2:0

                                 Electrode3: 0

                                 Electrode4:-15122V

                                 Electrode5:0
The coordinates of different electrodes for the field lens are as following:

	
	Order
	x(mm)
	y(mm)
	Radius (mm)

	Electrode 1
	1
	23.75
	2.25
	

	
	2
	24
	2
	

	
	3
	26
	2
	

	
	4
	26.25
	2.25
	

	
	5
	26.25
	18.5
	

	
	6
	31.5
	20.75
	

	
	7
	31.5
	30
	

	
	8
	36
	30
	

	
	9
	36
	32.95
	

	
	10
	29.75
	32.95
	

	
	11
	29.75
	22.25
	

	
	12
	23.75
	20
	

	
	13
	24
	2.25
	0.25

	
	14
	26
	2.25
	0.25

	
	
	
	
	

	Electrode 2
	1
	28.25
	3.75
	

	
	2
	28.5
	3.5
	

	
	3
	30.5
	3.5
	

	
	4
	30.75
	3.75
	

	
	5
	30.75
	13
	

	
	6
	45
	18.75
	

	
	7
	45
	26.45
	

	
	8
	39
	26.45
	

	
	9
	39
	24.5
	

	
	10
	41.25
	24.5
	

	
	11
	41.25
	19.75
	

	
	12
	28.25
	14
	

	
	13
	28.5
	3.75
	0.25

	
	14
	30.5
	3.75
	0.25

	
	
	
	
	

	Electrode 3
	1
	32.75
	3.75
	

	
	2
	33
	3.5
	

	
	3
	35.5
	3.5
	

	
	4
	35.75
	3.75
	

	
	5
	35.75
	9
	

	
	6
	57
	17.5
	

	
	7
	57
	30
	

	
	8
	61.5
	30
	

	
	9
	61.5
	32.95
	

	
	10
	53
	32.95
	

	
	11
	53
	30
	

	
	12
	55
	30
	

	
	13
	55
	18.5
	

	
	14
	32.75
	10
	

	
	15
	33
	3.75
	0.25

	
	16
	35.5
	3.75
	0.25

	Electrode 4
	1
	46.75
	7.25
	

	
	2
	47
	7
	

	
	3
	66.5
	7
	

	
	4
	66.75
	7.25
	

	
	5
	66.75
	16.3
	

	
	6
	70.5
	18.75
	

	
	7
	70.5
	26.45
	

	
	8
	64.5
	26.45
	

	
	9
	64.5
	24.5
	

	
	10
	66.75
	24.5
	

	
	11
	66.75
	19.75
	

	
	12
	46.75
	10
	

	
	13
	47
	7.25
	0.25

	
	14
	66.5
	7.25
	0.25

	
	
	
	
	

	Electrode 5
	1
	77.75
	3.75
	

	
	2
	78
	3.5
	

	
	3
	80.5
	3.5
	

	
	4
	80.75
	3.75
	

	
	5
	80.75
	16.65
	

	
	6
	82.5
	17.5
	

	
	7
	82.5
	32.95
	

	
	8
	78.5
	32.95
	

	
	9
	78.5
	30
	

	
	10
	80.5
	30
	

	
	11
	80.5
	18.5
	

	
	12
	77.75
	17.2
	

	
	13
	78
	3.75
	0.25

	
	14
	80.5
	3.75
	0.25


2) Mirror
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Fig.3 Convention for the mirror coordinates. The number in the figure is the order of the coordinate. Different color of the number corresponds to different electrodes. O is the reference point.

Nominal voltage:     Electrode 1: 0

                                 Electrode 2:0

                                 Electrode3: -19650V

                                 Electrode4: 0

The coordinates of different electrodes for the mirror are as following;

	
	Order
	x(mm)
	y(mm)
	Radius (mm)

	Electrode 1
	1
	6
	0.25
	

	
	2
	8
	0.25
	

	
	3
	13.6
	0
	5.6

	
	4
	9.5135
	5.0596
	1.8

	
	5
	10
	24.95
	

	
	6
	3
	24.95
	

	
	7
	3
	4.9
	

	
	
	
	
	

	Electrode 2
	1
	13.6
	5.8
	

	
	2
	15.4
	5.8
	1.8

	
	3
	17.2
	5.8
	

	
	4
	17.2
	24.95
	

	
	5
	13.6
	24.95
	

	
	
	
	
	

	
	
	
	
	

	Electrode 3
	1
	20.8
	5.8
	

	
	2
	22.6
	5.8
	1.8

	
	3
	24.4
	5.8
	

	
	4
	24.4
	24.95
	

	
	5
	20.8
	24.95
	

	
	
	
	
	

	
	
	
	
	

	Electrode 4
	1
	28
	5.8
	

	
	2
	29.8
	5.8
	1.8

	
	3
	29.8
	4
	

	
	4
	35.4
	4
	

	
	5
	35.4
	7.6
	

	
	6
	31.6
	7.6
	

	
	7
	31.6
	24.95
	

	
	8
	28
	24.95
	


3) Projector lens
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Fig.4 Convention of intermediate lens coordinates. The number in the figure is the order of the coordinate. Different colors of the number corresponds to different electrodes. O is the reference point.

Nominatal voltage:  Electrode 1: 0

                                 Electrode 2:-19040v

                                 Electrode3: 0

The coordinates of different electrodes for the transfer lens are as following:

	
	Order
	x(mm)
	y(mm)
	Radius (mm)

	Electrode 1
	1
	21.4
	3.45
	

	
	2
	21.65
	3.2
	

	
	3
	24.15
	3.2
	

	
	4
	24.4
	3.45
	

	
	5
	24.4
	12
	

	
	6
	19
	17.4
	

	
	7
	19
	30
	

	
	8
	22
	30
	

	
	9
	22
	32.9
	

	
	10
	15
	32.9
	

	
	11
	15
	17.4
	

	
	12
	21.4
	11
	

	
	
	
	
	

	Electrode 2
	1
	29
	7.9
	

	
	2
	32.5
	4.4
	

	
	3
	32.5
	7.9
	3.5

	
	4
	36.7
	4.4
	

	
	5
	36.7
	7.9
	3.5

	
	6
	40.2
	7.9
	

	
	7
	40.2
	26.05
	

	
	8
	27
	26.05
	

	
	9
	27
	24
	

	
	10
	29
	24
	

	
	
	
	
	

	
	
	
	
	

	Electrode 3
	1
	44.8
	3.45
	

	
	2
	45.05
	3.2
	

	
	3
	47.55
	3.2
	

	
	4
	47.8
	3.45
	

	
	5
	47.8
	11
	

	
	6
	54.2
	17.4
	

	
	7
	54.2
	33.5
	

	
	8
	47.2
	33.5
	

	
	9
	47.2
	30
	

	
	10
	50.2
	30
	

	
	11
	50.2
	17.4
	

	
	12
	44.8
	12
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