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In section 5.1.5.4.1 of the VLHC design report a possible transfer line for protons from the Tevatron to the VLHC ring is described. This note is meant to estimate feasibility and costs for permanent magnets using strontium ferrite. In the proposed design protons are extracted from the Tevatron and transported downward approximately 120 meters and along a 3 kilometer tunnel to the VLHC ring. This requires both vertical and horizontal bending of the beam. The energy beam will vary between 800 and 900 GeV. Permanent magnets will reduce the cost associated with electromagnets, (power supplies, buss cable and LCW systems) and possibly be cheaper to manufacture than electromagnets. The transport line will need to have 92.5 meters of 0.8 Tesla dipoles, 20 meters of 0.8 Tesla Lambertsons, 40 meters of 40 Tesla/meter fixed quadrupoles, and 10 meters of adjustable quadrupoles that vary between 40 Tesla/meter to 32 Tesla/meter.

Quadrupoles

The quadrupoles will have a pole radius of 12.7 mm. To keep cost at a minimum and since outside dimensions of the magnets are not fixed Strontium Ferrite is used to drive the main field. Pandria is used to generate magnet models. Since all models are two dimensional, losses in the field due to ends, variation in permanent magnet material, strength, and addition of temperature compensation material are not accounted for. The design for quadrupoles yields fields 30% higher than required. Based on Recycler experience this is more than sufficient to assure the physical magnet meets the criterion. 

For the fixed gradient quadrupole ferrite is placed behing the poles and wedged in between the poles. The design is similar to the NLC quadrupole prototype. The poles are low carbon steel with a hyperbolic pole. The hyperbola equation is x*y = (12.7mm)2/2. Modification to the ends of the hyperbola are made to reduce the 12 and 20 pole momnets to below 10 units. Temperature compensation and other higher harmonics can be dealt with in a similar manner to the Recycler
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Fixed Gradient Quadrupole


Tunable Quad

For the adjustable quadrupoles rods of Neodymium Iron (ND-Iron) magnet material is placed behind the poles. By rotating the ND-Iron magnets the gradient of the quadrupole can vary by 38%.  
There are no other  changes in the magnet dimensions so the same stands can be used for both types of magnets. Pandira is used to model both the tunable and fixed quad fields. The Code for the tunable quad is given at the end of this note.  Costs are based on $0.013 per cubic centimeter for Ferrite,  and $2.22 per cc for ND-Iron. 

Cost for the magnet parts are given in Table 1

	
	Poles
	Flux returns
	Ferrite
	ND-Iron
	Labor cost

	Variable Quad Volumes
	30.2 cc/cm
	467.3 cc/cm
	516 cc/cm
	13.0 cc/cm
	

	Variable Quad Cost
	$1.00 / cm
	$1.85 /cm
	$6.70 / cm
	$43.16 / cm
	$10.00 /cm

	Fixed Quad

Volumes
	30.2 cc/cm
	467.3cc/cm
	618.4 cc/cm
	---
	

	Fixed Quad Costs
	$1.00/cm
	$1.85/cm
	$8.05/cm
	---
	$10.00 /cm


Lambertsons and Dipoles

The Lambertson magnets totaling 20 meters in length and operating at 0.8 Tesla bend the extracted beam downward at 17mrad.  The remaining 23 mrad of down bend is completed in the next 92.5 meters using 0.8T permanent magnet dipoles with trim dipoles. The length of the down bend is not set by magnet bend strength but by the requirement of generating sufficient phase advance to cancel the vertical dispersion caused by the Lambertson. Again the outside dimensions of these magnets are the same so similar stands can be used for both. The field free region in the lambertson was modeled as a “dog house” this can made into any shape required by beam transport.

The field in the field free region is less than 10 Gauss.
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    0.8  Tesla Dipole



0.8 Tesla Lambertson

	
	Poles
	Flux returns
	Ferrite
	Labor

	0.8 Tesla Dipole

Volumes
	171 cc/cm
	567.7 cc/cm
	619.3 cc/cm
	

	0.8 Tesla Dipole Costs
	$1.35/cm
	$3.30 /cm
	$8.05/cm
	$10 /cm

	0.8 Tesla Lamberston Volume
	171 cc/cm
	567.7 cc/cm
	619.c cc/cm
	

	0.8 Tesla Lambertson Costs
	$2.00 /cm
	$3.30 /cm
	$8.05 /cm
	$10 /cm
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Up Bend.  This section is mirror image of the down bend.  Permanent magnets provide 23mrad of vertical bend and the injection Lambertson completes the bend and kills the vertical dispersion at the injection point.  Matching (adjustable) quadrupoles in the last few cells adjust the transfer line lattice functions to match the ~250m cells of the main collider.    

	
	Length meters
	Cost / meter
	Total cost

	Variable quad
	10
	$6271.00
	$ 62,710.00

	Fixed quad
	40
	$2090.00
	$ 83,600.00

	Lambertson
	20
	$2335.00
	$ 46,700.00

	Dipole
	92.5
	$2270.00
	$209,975.00

	Total costs
	
	
	$402,985.00


Tunable quad PANDRIA code

Permanent-Magnet Quad (for PANDIRA)  

*************************************************

*







*

*
QUADF wedge quad

 


*

*************************************************

Original version from the 1987 User's Guide, Chapter 10.5

03-13-01 wedge quad type try to get 60 T/m gradient

03-15-01 make wedge bricks larger in y

03-19-01 change over to ferrite make quad bigger to keep 60T/m gradient

03-19-01 use ND-Iron tuning rods

03-20-01 use 2 inch thick bricks on poles to get more field

; Copyright 1998, by the University of California. 

; Unauthorized commercial use is prohibited. 

&reg kprob=0,                            ; Defines a POISSON or PANDIRA problem

conv 2.54,


    ; work in inches

xmin= -14.0,xmax= 14.0,            ; Limits of X coordinates

ymin= -14.0,ymax= 14.0,            ; Limits of Y coordinates

xreg =   -14.0, -9.9,-6.25,-4.3, -0.6,   0.6,  4.3,   6.25, 9.9,  xmax = 14.0,     ; make 

kreg =    0,      6,  16,    46,   71,   123,  148,   178,  188,  kmax = 194,
; mesh 

yreg =   -14.0, -9.9,-6.25, -4.3, -0.6,  0.6,  4.3,   6.25, 9.9,  ymax = 14.0,


lreg =    0,      6,  16,    46,   71,   123,  148,   178,  188,  lmax = 194,
; mesh points

kmin = 65, ktop = 117,
; bins to report B field in outpan

lmin = 65, ltop = 117,

; bins to reprot B field in outpan

ktype = 1,  ; 3


; symmetry code  

nbslf = 0,


; neuman bounday conditions on left.

nterm = 10,


; number of harmonics terms

nptc  = 72,


; number of arc points 

rint  = 0.3937   ; 

; "probe" radius to evaluate harmonics 10 mm from center

rnorm = 0.3937   ; 
            ; "reference" radius for reporting harmoncis

angle = 360.0,


; angle to calculate harmonics

anglz = 0.0,


; Initial point on arc for interpolating potential

mode=0   &                             ; Materials have variable permeability

&po x=   -14.0,   y=  -14.0 &     

 ;entire universe 

&po x=   -14.0,   y=   14.0 &

&po x=    14.0,   y=   14.0 &

&po x=    14.0,   y=  -14.0 &

&po x=   -14.0,   y=  -14.0 &

&reg mat=2  &  


; Flux return 1st quad

&po x = 11.8284, y =  0.0000 &

&po x = 13.2426, y =  0.0000 &

&po x =  0.0000, y = 13.2426 &

&po x =  0.0000, y = 11.8284 &

&po x = 11.8284, y =  0.0000 &

&reg mat=2  &  


; Flux return 2nd quad

&po x = -11.8284, y =  0.0000 &

&po x = -13.2426, y =  0.0000 &

&po x =   0.0000, y = 13.2426 &

&po x =   0.0000, y = 11.8284 &

&po x = -11.8284, y =  0.0000 &

&reg mat=2  &  


; Flux return 3rd quad

&po x = -11.8284, y =   0.0000 &

&po x = -13.2426, y =   0.0000 &

&po x =   0.0000, y = -13.2426 &

&po x =   0.0000, y = -11.8284 &

&po x = -11.8284, y =   0.0000 &

&reg mat=2  &  


; Flux return 4th quad

&po x = 11.8284, y =   0.0000 &

&po x = 13.2426, y =   0.0000 &

&po x =  0.0000, y = -13.2426 &

&po x =  0.0000, y = -11.8284 &

&po x = 11.8284, y =   0.0000 &

&reg mat=2 & 



;Pole +x +y Quadrent

&PO X=0.1915,  Y=0.6527 & 

&PO X=0.2252,  Y=0.5551 & 

&PO X=0.2568,  Y=0.4868 & 

&PO X=0.2879,  Y=0.4342 & 

&PO X=0.3197,  Y=0.3910 & 

&PO X=0.3536,  Y=0.3536 & 

&PO X=0.3910,  Y=0.3197 & 

&PO X=0.4342,  Y=0.2879 & 

&PO X=0.4868,  Y=0.2568 & 

&PO X=0.5551,  Y=0.2252 & 

&PO X=0.6527,  Y=0.1915 & 

&PO X=2.5574,  Y=1.0000 &

&po x=3.3284,  y=1.0000 &

&PO X=7.3284,  Y=1.0000 &

&PO X=7.3284,  Y=1.6716 &

&PO X=1.6716,  Y=7.3284 & 

&PO X=1.0000,  Y=7.3284 &

&PO X=1.0000,  Y=3.3284 &

&PO X=1.0000,  Y=2.5574 & 

&PO X=0.1915,  Y=0.6527 & 

&reg mat=2  &  


 POLE IN (-X,+Y) Quadrant

&PO X=-0.1915,  Y=0.6527 & 

&PO X=-0.2252,  Y=0.5551 & 

&PO X=-0.2568,  Y=0.4868 & 

&PO X=-0.2879,  Y=0.4342 & 

&PO X=-0.3197,  Y=0.3910 & 

&PO X=-0.3536,  Y=0.3536 & 

&PO X=-0.3910,  Y=0.3197 & 

&PO X=-0.4342,  Y=0.2879 & 

&PO X=-0.4868,  Y=0.2568 & 

&PO X=-0.5551,  Y=0.2252 & 

&PO X=-0.6527,  Y=0.1915 & 

&PO X=-2.5574,  Y=1.0000 &

&PO X=-3.3284,  Y=1.0000 & 

&PO X=-7.3284,  Y=1.0000 &

&PO X=-7.3284,  Y=1.6716 &

&PO X=-1.6716,  Y=7.3284 & 

&PO X=-1.0000,  Y=7.3284 &

&PO X=-1.0000,  Y=3.3284 &

&PO X=-1.0000,  Y=2.5574 & 

&PO X=-0.1915,  Y=0.6527 & 

&reg mat=2 & 


 POLE IN (-X,-Y) Quadrant

&PO X=-0.1915,  Y=-0.6527 & 

&PO X=-0.2252,  Y=-0.5551 & 

&PO X=-0.2568,  Y=-0.4868 & 

&PO X=-0.2879,  Y=-0.4342 & 

&PO X=-0.3197,  Y=-0.3910 & 

&PO X=-0.3536,  Y=-0.3536 & 

&PO X=-0.3910,  Y=-0.3197 & 

&PO X=-0.4342,  Y=-0.2879 & 

&PO X=-0.4868,  Y=-0.2568 & 

&PO X=-0.5551,  Y=-0.2252 & 

&PO X=-0.6527,  Y=-0.1915 &

&PO X=-2.5574,  Y=-1.0000 & 

&PO X=-3.3284,  Y=-1.0000 & 

&PO X=-7.3284,  Y=-1.0000 &

&PO X=-7.3284,  Y=-1.6716 &

&PO X=-1.6716,  Y=-7.3284 & 

&PO X=-1.0000,  Y=-7.3284 &

&PO X=-1.0000,  Y=-3.3284 &

&PO X=-1.0000,  Y=-2.5574 & 

&PO X=-0.1915,  Y=-0.6527 & 

&reg mat=2  & 



POLE IN (+X,-Y) Quadrant

&PO X=0.1915,  Y=-0.6527 & 

&PO X=0.2252,  Y=-0.5551 & 

&PO X=0.2568,  Y=-0.4868 & 

&PO X=0.2879,  Y=-0.4342 & 

&PO X=0.3197,  Y=-0.3910 & 

&PO X=0.3536,  Y=-0.3536 & 

&PO X=0.3910,  Y=-0.3197 & 

&PO X=0.4342,  Y=-0.2879 & 

&PO X=0.4868,  Y=-0.2568 & 

&PO X=0.5551,  Y=-0.2252 & 

&PO X=0.6527,  Y=-0.1915 & 

&PO X=2.5574,  Y=-1.0000 &

&PO X=3.3284,  Y=-1.0000 & 

&PO X=7.3284,  Y=-1.0000 &

&PO X=7.3284,  Y=-1.6716 &

&PO X=1.6716,  Y=-7.3284 & 

&PO X=1.0000,  Y=-7.3284 &

&PO X=1.0000,  Y=-3.3284 &

&PO X=1.0000,  Y=-2.5574 & 

&PO X=0.1915,  Y=-0.6527 & 

&reg mat=8, mshape=1, mtid=3  &   ; BRICK ALONG +X AXIS (90 deg )

&PO X=7.3284,  Y= 1.0000 & 

&PO X=3.3284,  Y= 1.0000 & 

&PO X=3.3284,  Y=-1.0000 & 

&PO X=7.3284,  Y=-1.0000 & 

&PO X=7.3284,  Y= 1.0000 & 

&reg mat=10, mshape=1, mtid=5  &   ; BRICK ALONG -X AXIS (90 deg )

&PO X=-7.3284,  Y= 1.0000 & 

&PO X=-3.3284,  Y= 1.0000 & 

&PO X=-3.3284,  Y=-1.0000 & 

&PO X=-7.3284,  Y=-1.0000 & 

&PO X=-7.3284,  Y= 1.0000 & 

&reg mat=7, mshape=1, mtid=2  &   ; BRICK ALONG +Y AXIS (180 deg)

&PO X= 1.0000,  Y=7.3284 & 

&PO X= 1.0000,  Y=3.3284 & 

&PO X=-1.0000,  Y=3.3284 & 

&PO X=-1.0000,  Y=7.3284 & 

&PO X= 1.0000,  Y=7.3284 & 

&reg mat=9, mshape=1, mtid=4  &   ; BRICK ALONG -Y AXIS (0 deg )

&PO X= 1.0000,  Y=-7.3284 & 

&PO X= 1.0000,  Y=-3.3284 & 

&PO X=-1.0000,  Y=-3.3284 & 

&PO X=-1.0000,  Y=-7.3284 & 

&PO X= 1.0000,  Y=-7.3284 & 

&reg mat=13,mshape=1,mtid=8 &   ; quad 1 LHS pole bricks field points in

&po x =  3.7929, y = 5.2071 &

&po x =  1.6716, y = 7.3284 &

&po x =  3.0858, y = 8.7426 &

&po x =  5.2071, y = 6.6213 &

&po x =  3.7929, y = 5.2071 &

&reg mat=13,mshape=1,mtid=8 &   ; quad 1 RHS pole bricks field points in

&po x =  5.2071, y = 3.7929 &

&po x =  6.6213, y = 5.2071 &

&po x =  8.7426, y = 3.0858 &

&po x =  7.3284, y = 1.6716 &

&po x =  5.2071, y = 3.7929 &

&reg mat=15,mshape=1,mtid=12 &  ; tuning rod forward mtid = 12 reversed 

&PO X=   6.0071,  Y=   5.2071 & 

&PO X=   5.9071,  Y=   5.5944 & 

&PO X=   5.8071,  Y=   5.7363 & 

&PO X=   5.7071,  Y=   5.8316 & 

&PO X=   5.6071,  Y=   5.8999 & 

&PO X=   5.5071,  Y=   5.9487 & 

&PO X=   5.3571,  Y=   5.9929 & 

&PO X=   5.2071,  Y=   6.0071 & 

&PO X=   5.0571,  Y=   5.9929 & 

&PO X=   4.9071,  Y=   5.9487 & 

&PO X=   4.8071,  Y=   5.8999 & 

&PO X=   4.7071,  Y=   5.8316 & 

&PO X=   4.6071,  Y=   5.7363 & 

&PO X=   4.5071,  Y=   5.5944 & 

&PO X=   4.4071,  Y=   5.2071 & 

&PO X=   4.5071,  Y=   4.8198 & 

&PO X=   4.6071,  Y=   4.6779 & 

&PO X=   4.7071,  Y=   4.5826 & 

&PO X=   4.8071,  Y=   4.5143 & 

&PO X=   4.9071,  Y=   4.4655 & 

&PO X=   5.0571,  Y=   4.4213 & 

&PO X=   5.2071,  Y=   4.4071 & 

&PO X=   5.3571,  Y=   4.4213 & 

&PO X=   5.5071,  Y=   4.4655 & 

&PO X=   5.6071,  Y=   4.5143 & 

&PO X=   5.7071,  Y=   4.5826 & 

&PO X=   5.8071,  Y=   4.6779 & 

&PO X=   5.9071,  Y=   4.8198 & 

&PO X=   6.0071,  Y=   5.2071 & 

&reg mat=12,mshape=1,mtid=7 &   ; quad 2 RHS pole bricks field points in  

&po x =  -3.7929, y = 5.2071 &

&po x =  -1.6716, y = 7.3284 &

&po x =  -3.0858, y = 8.7426 &

&po x =  -5.2071, y = 6.6213 &

&po x =  -3.7929, y = 5.2071 &

&reg mat=12,mshape=1,mtid=7 &   ; quad 2 LHS pole bricks field points in

&po x =  -5.2071, y = 3.7929 &

&po x =  -6.6213, y = 5.2071 &

&po x =  -8.7426, y = 3.0858 &

&po x =  -7.3284, y = 1.6716 &

&po x =  -5.2071, y = 3.7929 &

&reg mat=16,mshape=1,mtid=11 &  ; 2nd tuning rod forwrd mtid = 11 

&PO X=   -6.0071,  Y=   5.2071 & 

&PO X=   -5.9071,  Y=   5.5944 & 

&PO X=   -5.8071,  Y=   5.7363 & 

&PO X=   -5.7071,  Y=   5.8316 & 

&PO X=   -5.6071,  Y=   5.8999 & 

&PO X=   -5.5071,  Y=   5.9487 & 

&PO X=   -5.3571,  Y=   5.9929 & 

&PO X=   -5.2071,  Y=   6.0071 & 

&PO X=   -5.0571,  Y=   5.9929 & 

&PO X=   -4.9071,  Y=   5.9487 & 

&PO X=   -4.8071,  Y=   5.8999 & 

&PO X=   -4.7071,  Y=   5.8316 & 

&PO X=   -4.6071,  Y=   5.7363 & 

&PO X=   -4.5071,  Y=   5.5944 & 

&PO X=   -4.4071,  Y=   5.2071 & 

&PO X=   -4.5071,  Y=   4.8198 & 

&PO X=   -4.6071,  Y=   4.6779 & 

&PO X=   -4.7071,  Y=   4.5826 & 

&PO X=   -4.8071,  Y=   4.5143 & 

&PO X=   -4.9071,  Y=   4.4655 & 

&PO X=   -5.0571,  Y=   4.4213 & 

&PO X=   -5.2071,  Y=   4.4071 & 

&PO X=   -5.3571,  Y=   4.4213 & 

&PO X=   -5.5071,  Y=   4.4655 & 

&PO X=   -5.6071,  Y=   4.5143 & 

&PO X=   -5.7071,  Y=   4.5826 & 

&PO X=   -5.8071,  Y=   4.6779 & 

&PO X=   -5.9071,  Y=   4.8198 & 

&PO X=   -6.0071,  Y=   5.2071 & 

&reg mat=11,mshape=1,mtid=6 &   ; quad 3 RHS pole bricks field points in 

&po x =  -3.7929, y = -5.2071 &

&po x =  -1.6716, y = -7.3284 &

&po x =  -3.0858, y = -8.7426 &

&po x =  -5.2071, y = -6.6213 &

&po x =  -3.7929, y = -5.2071 &

&reg mat=11,mshape=1,mtid=6 &   ; quad 3 LHS pole bricks field points in

&po x =  -5.2071, y = -3.7929 &

&po x =  -6.6213, y = -5.2071 &

&po x =  -8.7426, y = -3.0858 &

&po x =  -7.3284, y = -1.6716 &

&po x =  -5.2071, y = -3.7929 &

&reg mat=17,mshape=1,mtid=10 &  ; 3nd tuning rod forwrd mtid = 10 

&PO X=   -6.0071,  Y=   -5.2071 & 

&PO X=   -5.9071,  Y=   -5.5944 & 

&PO X=   -5.8071,  Y=   -5.7363 & 

&PO X=   -5.7071,  Y=   -5.8316 & 

&PO X=   -5.6071,  Y=   -5.8999 & 

&PO X=   -5.5071,  Y=   -5.9487 & 

&PO X=   -5.3571,  Y=   -5.9929 & 

&PO X=   -5.2071,  Y=   -6.0071 & 

&PO X=   -5.0571,  Y=   -5.9929 & 

&PO X=   -4.9071,  Y=   -5.9487 & 

&PO X=   -4.8071,  Y=   -5.8999 & 

&PO X=   -4.7071,  Y=   -5.8316 & 

&PO X=   -4.6071,  Y=   -5.7363 & 

&PO X=   -4.5071,  Y=   -5.5944 & 

&PO X=   -4.4071,  Y=   -5.2071 & 

&PO X=   -4.5071,  Y=   -4.8198 & 

&PO X=   -4.6071,  Y=   -4.6779 & 

&PO X=   -4.7071,  Y=   -4.5826 & 

&PO X=   -4.8071,  Y=   -4.5143 & 

&PO X=   -4.9071,  Y=   -4.4655 & 

&PO X=   -5.0571,  Y=   -4.4213 & 

&PO X=   -5.2071,  Y=   -4.4071 & 

&PO X=   -5.3571,  Y=   -4.4213 & 

&PO X=   -5.5071,  Y=   -4.4655 & 

&PO X=   -5.6071,  Y=   -4.5143 & 

&PO X=   -5.7071,  Y=   -4.5826 & 

&PO X=   -5.8071,  Y=   -4.6779 & 

&PO X=   -5.9071,  Y=   -4.8198 & 

&PO X=   -6.0071,  Y=   -5.2071 &   

&reg mat=14,mshape=1,mtid=9 &   ; quad 4 RHS pole bricks field points in 

&po x =  5.2071, y = -3.7929 &

&po x =  6.6213, y = -5.2071 &

&po x =  8.7426, y = -3.0858 &

&po x =  7.3284, y = -1.6716 &

&po x =  5.2071, y = -3.7929 &

&reg mat=14,mshape=1,mtid=9 &   ; quad 4 LHS pole bricks field points in

&po x =  3.7929, y = -5.2071 &

&po x =  1.6716, y = -7.3284 &

&po x =  3.0858, y = -8.7426 &

&po x =  5.2071, y = -6.6213 &

&po x =  3.7929, y = -5.2071 &

&reg mat=18,mshape=1,mtid=13 &  ; tuning rod forwrd mtid = 13 

&PO X=   6.0071,  Y=   -5.2071 & 

&PO X=   5.9071,  Y=   -5.5944 & 

&PO X=   5.8071,  Y=   -5.7363 & 

&PO X=   5.7071,  Y=   -5.8316 & 

&PO X=   5.6071,  Y=   -5.8999 & 

&PO X=   5.5071,  Y=   -5.9487 & 

&PO X=   5.3571,  Y=   -5.9929 & 

&PO X=   5.2071,  Y=   -6.0071 & 

&PO X=   5.0571,  Y=   -5.9929 & 

&PO X=   4.9071,  Y=   -5.9487 & 

&PO X=   4.8071,  Y=   -5.8999 & 

&PO X=   4.7071,  Y=   -5.8316 & 

&PO X=   4.6071,  Y=   -5.7363 & 

&PO X=   4.5071,  Y=   -5.5944 & 

&PO X=   4.4071,  Y=   -5.2071 & 

&PO X=   4.5071,  Y=   -4.8198 & 

&PO X=   4.6071,  Y=   -4.6779 & 

&PO X=   4.7071,  Y=   -4.5826 & 

&PO X=   4.8071,  Y=   -4.5143 & 

&PO X=   4.9071,  Y=   -4.4655 & 

&PO X=   5.0571,  Y=   -4.4213 & 

&PO X=   5.2071,  Y=   -4.4071 & 

&PO X=   5.3571,  Y=   -4.4213 & 

&PO X=   5.5071,  Y=   -4.4655 & 

&PO X=   5.6071,  Y=   -4.5143 & 

&PO X=   5.7071,  Y=   -4.5826 & 

&PO X=   5.8071,  Y=   -4.6779 & 

&PO X=   5.9071,  Y=   -4.8198 & 

&PO X=   6.0071,  Y=   -5.2071 & 

&mt mtid=1,aeasy=90,gamper=1  ; Material ID, Easy axis direction, Gamma along hard axis

hcept=-3500,bcept=3800. &   ; H and B intercepts   

&mt mtid=2,aeasy=    0,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=3,aeasy=   90,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=4,aeasy=  180,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=5,aeasy=  270,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=6,aeasy=   45,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=7,aeasy=  135,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=8,aeasy=  225,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=9,aeasy=  315,gamper=1,hcept=-2950,bcept=3800. & ; ferrite

&mt mtid=10,aeasy=  45,gamper=1,hcept=-10300,bcept=14000. & ; N48 Shin Etsu

&mt mtid=11,aeasy= 135,gamper=1,hcept=-10300,bcept=14000. & ; N48 Shin Etsu

&mt mtid=12,aeasy= 225,gamper=1,hcept=-10300,bcept=14000. & ; N48 Shin Etsu

&mt mtid=13,aeasy= 315,gamper=1,hcept=-10300,bcept=14000. & ; N48 Shin Etsu

PANDRIA Code for Lambertson

Samarium Cobalt Permanent-Magnet Lambertson (for VLHC)  

Original version from the 1987 User's Guide, Chapter 10.5

02-20-01 first pass ferrite lambertson

02-21-01 6 brick lambertson

02-21-01 Smarium Cobalt Lambertson

02-22-01 full lambertson

03-01-01 change to ND-Iron using ShinEtsu Br and Hc

04-12-01 make a ferrite 0.8 Tesla lambertson using this design

; Copyright 1998, by the University of California. 

; Unauthorized commercial use is prohibited. 

&reg kprob=0,                     ; Defines a POISSON or PANDIRA problem

conv = 2.54,


  ; inches

xreg =   -13.0, -9.9,  -2.0,  2.0,  9.9,  xmax = 13.0,
; make smaller mesh near pole tip

kreg =    0,    5,     30,    85,  120,  kmax = 125,
; mesh points

yreg =   -13.0, -2.0,  -0.5,  0.5,  2.0,   ymax = 13.0,


lreg =    0,     20,     65,  100, 115,    lmax = 135,
; mesh points

kmin = 56, ktop = 58,




; bins to report B field in outpan

lmin = 20, ltop = 100,




; bins to reprot B field in outpan

nbslo = 0,


 

 ; Dirchelt boundary condtion at bottom

xmin= -13.0, xmax= 13.0,         

 ; Limits of X coordinates

ymin= -13.0, ymax= 13.0,         

  ; Limits of Y coordinates

ktype = 2,


 

 ; symmetry midplane for this

nterm = 11,


  

; number of harmonics terms

nptc  = 1440,


  

; number of arc points 

rint  = 0.40,


  

; radius to calculate harmonics

angle = 360.0,


  

; angle to calculate harmonics

mode=0   &                        


; Materials have variable permeability

&po x=  -13.0,
y =  -13.0 &     ;entire universe

&po x= 13.0,
y =  -13.0 &

&po x= 13.0,
y =   13.0 &

&po x= -13.0,
y =   13.0 &

&po x=  -13.0,
y =  -13.0 &

&reg mat=2 &     
; top flux return

&po x =  -7.000, y =   10.50 &

&po x =   7.000, y =   10.50 &

&po x =   7.000, y =   11.50 &

&po x =  -7.000, y =   11.50 &

&po x =  -7.000, y =   10.50 &

&reg mat=2 &     ; bottom flux return

&po x =  -7.000, y =   -10.50 &

&po x =   7.000, y =   -10.50 &

&po x =   7.000, y =   -11.50 &

&po x =  -7.000, y =   -11.50 &

&po x =  -7.000, y =   -10.50 &

&reg mat=2 &     ; RHS flux return

&po x =   5.000, y =  -10.50 &

&po x =   7.000, y =  -10.50 &

&po x =   7.000, y =   10.50 &

&po x =   5.000, y =   10.50 &

&po x =   5.000, y =  -10.50 &

&reg mat=2 &     
; LHS flux return

&po x =   -5.000, y =  -10.50 &

&po x =   -7.000, y =  -10.50 &

&po x =   -7.000, y =   10.50 &

&po x =   -5.000, y =   10.50 &

&po x =   -5.000, y =  -10.50 &

&reg mat=2 &     
; Top Pole piece

&po x = -2.000, y =  1.500 &

&po x = -1.500, y =  1.500 &

&po x = -0.500, y =  0.500 &

&po x =  0.500, y =  0.500 &

&po x =  1.500, y =  1.500 &

&po x =  2.000, y =  1.500 &

&po x =  2.000, y =  7.500 &

&po x = -2.000, y =  7.500 &

&po x = -2.000, y =  1.500 &

&reg mat=2 &     ;Bottom Pole piece

&po x = -2.000, y =  -1.500 &

&po x = -1.500, y =  -1.500 &

&po x = -0.500, y =  -0.500 &

&po x =  0.500, y =  -0.500 &

&po x =  1.500, y =  -1.500 &

&po x =  2.000, y =  -1.500 &

&po x =  2.000, y =  -7.500 &

&po x = -2.000, y =  -7.500 &

&po x = -2.000, y =  -1.500 &

&reg mat =1 & ; field free hole

&po x =  0.000, y = -0.560 &

&po x =  0.250, y = -0.850 &

&po x =  0.250, y = -1.850 &

&po x = -0.250, y = -1.850 &

&po x = -0.250, y = -0.850 &

&po x =  0.000, y = -0.560 &

&reg mat=7,mshape=1,mtid=2 &  

; Top RHS side Brick 

&po x = 2.000, y =  1.500 &

&po x = 5.000, y =  1.500 &

&po x = 5.000, y =  7.500 &

&po x = 2.000, y =  7.500 &

&po x = 2.000, y =  1.500 &

&reg mat=8,mshape=1,mtid=6 &  


; Top LHS side Brick                      

&po x = -2.000, y =  1.500 &

&po x = -5.000, y =  1.500 &

&po x = -5.000, y =  7.500 &

&po x = -2.000, y =  7.500 &

&po x = -2.000, y =  1.500 &

&reg mat=9,mshape=1,mtid=6 &  

 ; Bottom RHS side                    

&po x = 2.000, y =  -1.500 &

&po x = 5.000, y =  -1.500 &

&po x = 5.000, y =  -7.500 &

&po x = 2.000, y =  -7.500 &

&po x = 2.000, y =  -1.500 &

&reg mat=10,mshape=1,mtid=2 &  

 ; Bottom LHS side Brick                      

&po x = -2.000, y =  -1.500 &

&po x = -5.000, y =  -1.500 &

&po x = -5.000, y =  -7.500 &

&po x = -2.000, y =  -7.500 &

&po x = -2.000, y =  -1.500 &

&reg mat=11,mshape=1,mtid=4 &  

 ;top Brick field                      

&po x =  -2.000, y =  7.500 &

&po x =   2.000, y =  7.500 &

&po x =   2.000, y = 10.500 &

&po x =  -2.000, y = 10.500 &

&po x =  -2.000, y =  7.500 &

&reg mat=12,mshape=1,mtid=4 &  

 ;Bottom Brick field                     

&po x =  -2.000, y =   -7.500 &

&po x =   2.000, y =   -7.500 &

&po x =   2.000, y =  -10.500 &

&po x =  -2.000, y =  -10.500 &

&po x =  -2.000, y =   -7.500 &

&mt mtid=1,aeasy=90,gamper=1  ; Material ID, Easy axis direction,   

&mt mtid=2,aeasy=   0,gamper=1,hcept=-3500,bcept=3800. & ; Sr Ferrite   

&mt mtid=4,aeasy=  90,gamper=1,hcept=-3500,bcept=3800. & ; Sr Ferrite   

&mt mtid=6,aeasy= 180,gamper=1,hcept=-3500,bcept=3800. & ; Sr Ferrite   

&mt mtid=8,aeasy= 270,gamper=1,hcept=-3500,bcept=3800. & ; Sr Ferrite   







