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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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BUMP MAGNETS BH1 : o Wil

'A' Rev. 5/29/79 R. Reimers, first three
pages revised and retyped A

The required magnet parameters and design calculations for the #1 Bump
magnets are summarized below. The detailed design calculations are given in
the appendix of this report. The magnets will be physically located at
positions 8B274BH1 and 10A274BH1 in the PEP ring in accordance with the 11/78
printout and show on PEP drawing SA-204-235-22.

1. REQUIRED MAGNET PARAMETERS

A. Bend angle ' S - R 3 milliradians max.
B. Beam stiffness = | Bp © 667.2 kilogauss meters
C. Beam Energy _ E ‘ 20 GeV - v
D. BL product o § Bd1 2 kilogauss meters
““E. Field Uniformity ~ = " AB/B "< % 0.3% for |ax| < 70 mmfrom £
F. Effective length Legs 2 meters
G. Entrance and exit pole
, angle ' : Co- . Normal to beam
.H. Excitation e DC
I. Power supply required - 53 amps, :nc1$des 5% aboveZOGeV
’ eve

J. Gap : v g | 105 mm
2. DESIGN CALCULATION :

““"'"""”2;]. Magnetic Design ’ e

Dipole field 997 Gauss

Pole width = ° 300 mm
Effective length 2,006 rm
- Est. Efficiency . = 98 |
Magnet ampere turns 8,495
Est. yoke field 5,263 gauss
, = 200/38 x 1000 .
‘“*"j‘“*“’ Stored energy C ‘“““*“402‘jou1es

Iron length along beam gé 1901 mm




LAWRENCE BERKELEY LABORATORY - UNIVERSITY OF CALIFORNIA CODE SERIAL PAGE
ENGINEERING NOTE PE0103 M5148A | 2 of 11
AUTHOR DEPARTMENT LOCATION DATE
R. Caylor M.E. Berkeley March 20, 1979

2.2 Engineering Design @ 20 GeV

2.2.1 Coil
- Conductor:

Conductor Cross Sectional Area:
Average turn length:
- Number of turns per magnet:
Conductor length per magnet
Coil resistance per mag. @ 20°C:
‘Coil resistance per mag. @ 82°C:
.Conductor Weight per magnet:

Coils/magnet

i _”Mpyrrent:@ 20 GeV

Voltage @ 81.8°C (per magnet)

|~ Power (Peak) @ 81.8°C :
! Current density @ 20 GeV
| Inductance |

L Time constant @ 20°C -
P : : 1
2.2.3 Magnet Cooling (Air-cooled)

|
b
i

Max. Iron Temp.

- Max. Coil Temp.
?.2.4 Core | %‘

' Materia?

e -Core WQLight . e ___,,
Total Magnet Weight

3. DOCUMENTATION % S
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: ; . P0/J0 - . Drawing

i — wu$tee1 .. .3797002 u§~~‘>u1~w--~§w

| ¢onductor 3791702 i -

§ ~ Core  036582,036397  204-235-0]

Y Coil 6206802 - 204-235.07
: Assy 036629 ~ 204-235-2]

(.229" x ..229")
31.8 mm?

4.73 meters

168

795 meters
.430 ohm

.536 ohm
506 1bs

2 each< .

2.2.2 Magnet Currént, Power, and Time Constant
; | :

.;M,50-7 Amps

27.2 Volts
137 Watts
1.59 Amps/mm2

'j__w;3]3 henrys

.73 Seconds

78°C
82°C

' | AIST 1010 Stee]
. . 2880 1bs
| 3400 1bs

i

Specification

|
1

i - 1

'LBL M584

~LBL M580
LBL M582

i

|

; i

! !
i

- 5.82 mm x 5.82 mm copper, solid
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4. SCHEDULE

- Assembly will begin on June 7, 1979 with LBL (Main, Ne]son? measurement and
installation at PEP immediately fol]ow1ng SLAC beam tubes will be fitted there

by the vacuum group
5. COSTS

Projected direct costs (excluding design, inspecfion, measurement, and ship-

_-. . __| ment to SLAC); .. Unit Matl. Labor Total P0/JO 'Daté
_ . , $

: Unit Cost Qty Cost Cost
Conductor, solid, copper 1b 1.40 1100 1540 - 1540 3791702 77

Coil fabrication ~  ea 630 4 - 2520 4926 (a) 6026802 79
Core steel b .32 5840 1871 - 1871 3797002 77
e - (Incl. grind 2 surf) e e e :
' ~Core fabrication e 2 - 2000 2000 036582 79
Misc. hardware - = - - - 80 800 036506 78
| Assembly e 2 - 2000 2000 036629 < 79
TTTTTUTUTTOTAL FABRICATION T o 13,137 B

$/LB = 13,137/6800 = $1.93/16 B
(a) ‘Includes $2,406 prorated too]fng charge '

— i - —

,,,,,,, - b e S S —
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the Depart-
ment of Energy, nor any of their employees, nor any of their con-
tractors, subcontractors, or their employees, makes any warranty,
express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness or usefulness of any information, appa-
ratus, product or process disclosed, or represents that its use would
not infringe privately owned rights.









