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1) 2D Field Code - POISSON/CERN. version w/Les Oleksiuk mods
a) Median Plane Field and Harmonic Analysis
I= 502A p=100000 MIDIP-081889-1540
[=2700A Armco B3 Steel B-H MIDIP-081885-1540
[=4900A Armco B3 Steel B-H MIDIP-081889-1030
I=7100A Armco B3 Steel B-H MIDIP-081789-1545
[=9417A Armco B3 Steel B-H MIDIP-081689-1130
b) Field Map in Magnet Cross-Section
[=9417A Armco B3 Steel B-H MIDIP-081789-1545

2) 3D Field Code - GFUN3D/RAL code w/SCS mods(GFS)
a) I1=11000A Armco B3 Steel B-H MIEND-072885-1630

3) 3D Pictorial Represehtation of Magnet End
a) DANCAD3D/ver. 1.30 registered with Daniel H. Hudgins
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MI-800

Performance Parameters

Central Field 17.30 kG
Central Integrated Field 4152.00 kG-in.
Central Radius of Curvature 954.80 ft
Magnet Length (effective ~ see 3D Field Calculation) 240.00 in.
Sagitta 0.629 in.
Length of End Block (each end) 585
- iron length 5.875 in.
- magnetic length 5.800 in.
Arc Length of Magnet Body 228.40 in.
Gap Height *1.000 in.
Good Integrated Field Width -injection £1.750 in.
-transition *1.125 in.
-150 GeV *£0.500 in.
Integrated Field Quality within Good Field Region ~ *0.015 %
Number of Conductor Turns 4/pole
Conductor Current 9417 A
Conductor Cross Section 1.000 in. by 4.000 in.
Conductor Hole Diameter 0.500 in.
Conductor Corner Radius 0.094 in.
Coil Resistance (series connected) 0.000848 (2
Magnet Inductance 0.002003 H
Voltage Drop (linear ramp w/0.50 sec. rise time) 37.67V
Voltage Drop (d.c.) 7.99 V
Power Consumed (d.c.) . 75.23 kW
Power Consumed (0.50 duty factor) 37.61 kW
Cooling Water Pressure Drop 65 psi
Number of Water Paths in Parallel 2
Water Flow 10.8 GPM
Temperature Rise (0.50 duty factor) 13.2 °C
Magnet Weight:
- body laminations 29311 lbs
- end blocks (both ends) 2394 lbs
Coil Weight (upper pole + lower pole) 5100 lbs
Magnet Size(body) 294 in. by 20% in.
" (ends) 32 in. by 23 in.
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Profiles
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MI-800

Coil Package
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Field Map in Magnet Cross Section at By=17.3kG - see p.8
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MI-800
2D Field Calculation (x-y calculation)

Field Harmonics at 1.00 in. radius. Armco B3 Steel except as noted

5
I=502A p=10 Ampfac=1.0 [=2700A Ampfac=1.0072

N BN(kG) RN BN(kG) RN

1 0.593241 1.0000000 5.303914 1.0000000

2 -0.000000 -0.0000000 -0.000000 -0.0000000

3 0.000020 0.0000204 0.000083 0.0000157

4 -0.000000 -0.0000000 -0.000000 -0.0000000

5) 0.000016 0.0000156 0.000078 0.0000147

6 -0.000000 -0.0000000 -0.000000 -0.0000000

7 0.000004 0.0000036 0.000019 0.0000035
[=4900A Ampfac=1.0077 1=7100A Ampfac=1.0144

N BN(kG) RN BN(kG) RN

| 9.621290 1.0000000  13.848178 1.0000000

2 -0.000000 -0.0000000 -0.000000 -0.0000000

3 0.000037 0.0000038 -0.001865 -0.0001346

4 -0.000000 -0.0000000 -0.000000 -0.0000000

§) 0.000134 0.0000139 -0.000186 -0.0000134

S} -5.000000 -0.0000000 -0.000000 -0.0000000

7 0.000033 0.0000034 -0.000013 -0.0000009
1=9417A Ampfac=1.0770

N BN(kG) RN

1 17.299926  1.0000000

2 -0.000000 -0.0000000

3 -0.014346 -0.0008292

4 -06.000000 -0.C000000

) -0.002167 -0.0001253

S} -0.000000 -0.0000000

7 - -0.000396 -0.0000229



MI-800

3D Field End Simulation (x-y-z calculation w/Armco B3 steel B-H)

Central Field (BO in midsection) 16.508687 kG

Integrated Field Harmonics at 1.00 in. radius
N  GN (kG-in.) RN

1 95.778961 1.000000
3 0.090973 0.000950
S -0.055411  -0.000579
7 0.011131 0.000116

Effective Length of End Block
95.77896/16.50869=5.80 in.

Thus the body section (294" by 204") terminates 5.80 in. in from
the effective entrance plane and 5.80 in. in from the effective
exit plane; the distance between the planes being 20 ft.

Iron Length of End Block: 4.000 + 1.875 = 5.875in.
Hence the effective field termination planes are inside the iron
termination planes by: 5.875 - 5.800 = 0.075in. at each end.
Arc Length of Magnet Body:

The desired effective magnetic length is 20 ft or 240.00 in.
Subtracting 5.80 in. from each end gives:

240.00 - 2%5.80 = 228.40
Isometric View of Elements in End Block - see p. 9

Numerical Tables of Line Elements of End Block - see p. 10

Underlined points 1,2,3, =+ ,10 represent end shim bump.
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0821891100
Ref. MIDIPL

1D-Fierp Quanity (AB/B,=2.00015)
Armco B3 Steen B-H

Run 1 B, GFLD Awmrprac
(A) (kG) (in)

74 9417 17.300 *0.50 1.0770
75 7100 13.848 x1.J25 ), 014K
76 1900 9.6%) *115  1.0077
77 2700 5304 2175 1007
78 J02 .993 LIS 1.0000

A8
Bo
.000’—o;x9y96°5996_eé —— =
i . * x . e
oo ) * /(774n473)
* - B(7¢)
-.000 -
x (15)
—'003L ' ! : i
0 5 1.0 LS .0



E A 19 HA () HALIP 0 HA S TS 1 (o SO 1 SRR 1 R T S+ R gebett  Iighin
g =M A e~
W T KR 0 HETCJHE. RED BRI MEL GEL P OARE R @ gge i
I T g gt RECISE. Bel OFL REL RS NELANE WOE WOC SE fi-
oAl Chia 1) £ oA % e TN 14 M 223 1 12 3 A4 L G B Bl M 1L
g G BA- G Mp-lEE w0 N BUE GRS RN e RRC IO RS G
g e e e el G S sl i QT RUR G MRS SRR g
B 11 Mkl | ] ThAl -+ Pl 1+ Lk 1%, ki M1 L lnmmmmlﬂmmmmn BE BT 5 ferst RS pmmmﬂ! -m m.mmm.u |
T e 7! B+ a1 A am_._ﬂﬁ---mﬁ CHET MR E.: RUE GRT EUT SR

3

i, BY F:E L Bt
Tﬁ@mimmnlﬁm: Fe O T Tt
EEE”

B gt MR- e
i g

il
EEL*RT

UL RPTE
o 48835

tor ftfrer fliter

sr_fiisde,

172000 | 137 1O

un-_-_.—u .n-.mu
[l o FER*L .

22

BRI urg

ﬁ"r MO REE W MEE e
deh Sih BUTOBUE BT Eua
HEG NEG S U SR qm

. 8, qeeis. {R):

ﬁ?ﬁ?&% -
L 4L -

L
L1 - -

TR L £ { L + LU £+ L -2
ooyl nﬂ.nﬂ_nm GOG=IT OOGTTL muﬁ”nﬂln_lun.ur |un_|n..1.-.1|-ﬁﬂ__..__.,__. _wi.“ﬂ -_"H_ulh.n

MG NS 0 M e
..n.n....__.f _m_“...,_n.um -N.nq__.....”.m.... ..:Ln...ﬁ.....u-_: ooote ___a.muln..__.l.lu

NITE0NE 4O (3N) NI AQFXE 30 Jdvi ¥ ST SMIAOTIO4 IML



BX/BY IN (KG) OF PROSLEM
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