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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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PEP Transport Bend Magnets 22B3000 - : Donald H. Nelson
Magnetic Measurements (41B11 and 42B11) Dmearch 15. 1982

]
INTRODUCTION

In July, 1979, we tested magnet fields of two PEP injection magnets designated

22B3000 (41B11 and 42B11).1 This report documents these tests.

TESTS CONDUCTED

In the main gap, on the pole-piece center line, we determined the integral of

KX
w
) .

magnetic induction as a function of transductor potential (fBXdy vs Exductor
Measurements were made at selected points on locii of two minor hysteresis ioops.
The low-current** end points of both minor hysteresis loops is I =0 (i.e. ,
<ductor 0; power supply off). The high-current values were selected to approximate
the settings which produce integrals of magnetic induction capable of bending 15 GeV
and 20 GeV particles respectively through an angle of 0.0417 radians in the vertical
plane.
In the "stored-beam'" region, we determined separately the integrals of the

"horizontal® (x") and "vertical" (z') components of magnetic induction integrals

(i.e., /B ,dy' and./B ,dy'). See Figure 9 for primed coordinate system.
: x z '

TEST EQUIPMENT AND MEASUREMENT PROCEDURE

The test equipment for these tests was identical to the test equipment used forr
~ - measuring the B-10 magnets (32B2600) as reported in Engineering Note MT 281.3
Figure 1 and Table I from that report are reproduced for the reader's convenience.

At selected values of transductor potential, the integral of magnetic induction

over each half of each magnet was measured by flipping the integral coil 180° about

*The main gap coordinate system is shown in Figure 8.

- **Magnet current (I) is very nearly 100 x transductor potential (Eyguctor)- See
Engineering Note MT 3012 for a discussion of measurements on "minor hysteresis
loops". ' '
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DEVICE

Magnet ;bwer Supply
Current Control
Transductor (41810):
Transductor Porer Supply
Transductor (42810)
Transductor Power Supply
Line Integral Coil
Integrator

Flux Standard

DM

Data Logger

Hall Effect Gaussmeter

Hall Effect Probe

Data Processing

Computer

Hard Copy Unit

IDENTIFICATION

SCR, 128KW
(SLAC unit)
901-119 12-RO-C
SD207460 |
901-119 12-R0-C
SD207460

LBL, MME L-39

LBL, MME Mod 71 S/N 7
LBL, MME SLFS41

Dymec Mod 29018

LBL Computer Mapper
F. W. Bell Mod 620

F. W, Bell HT340608

Tektronix Mod 4051
Tektronix Mod 4631

TABLE I  Test Equipment

NOTES
REC No. 147291
10 Amperes/Sec
S/N 26
S/N 1, Cﬁannel B

S/N 27

S/N 2, Channel B

nw=0,2732 (tunn meter)

R=36.1Kq, C=3,0uF Atten.=360

S/N 41
AEC No. 127922
LBL 13112
AEC No. 500586
S/N 109946

AEC No. 507545
AEC No. 504505
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its longitudinal center line. A fixture was fabricated to position the coil on .
the pole piece center line in the main gap, i.e., on the y axis; see Figure 8.
Another fixture was fabricated to position the coil .on. the y' axis. See
Figure 9. . Both of these fixtures alloWea us td'méaéureviﬁtegréls of‘magﬁetic
induction over a 7' (213 cm) length extending from the longitudinal center line of
the magnet to points 63 cm beyond either end of: the magnets.

Data from the two halves of each magnet were combined;and tablulations and

graphs were prepared with the aid of the Tektronix computer.

TEST RESULTS

Tabulations and punched cards representing the main gap fields were delivered
to Frank Rothacker in September, 1979." Those data along with measurements in the
stored- .beam - vicinity are presented in the figures and graphs indicated in

Table II (Key to Results).

Magnet ‘ Description Table _ Page Figure Page
41B11 » Main Gap 20 GeV TIT 7 2 6
41B11 Main Gap 15 GeV v ' 9 3 . 8
i 42811 Main Gap 20 GeV v 11 4 10
. 42B11 Main Gap 15 GeV VI 13 -5 12
41B11 Circulating Beam Data : | 6 14
.42Bll Circulating Beam Data : : 7 . 15

TABLE II Xey to Results

This work was supported by the U.S. Department of Eneray under
Contract No. DE-AC03-76SF00098.
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SER. % 41B1i 20 GEV RUN # 8 18088~7/,12/79~-~ 9.281632 Tin Y 5@}
: [a N
DATA CURRENT COIL INTEGRAL STRENGTH Gm
PT AMP. MU, BL C(TH1> BL/7KAMP. o
1 8.88 °8.1 B3.0157 g
2 34.88 760.8 6.1528 4,35083 Mo
3 69.35 1447.7 B.29186 4,1966 =
4 183.75 2136.4 ¥.4295 4,1336
R 128.19 2831.8 B.,35691 4.1210
b 1¢02.25 3522.¢6 B, 7881 4.1112
‘ 286,63 4224.8 6,5433 4,16899
S 248.95 4924,73 0.9839 4,1035
) 275.85 5618.4 1.1295 4,1664
18 383,35 5314.9 1.2695 4.1037
t 342.45 ’BBv. 5 1.4837 4,1017
12 377.65 ‘639,2 1.35478 4,6934
13 412.806 - 9383.,5 1.68673 4,89323
14 446.989 9078, 1.8235 4.8388¢5
15 4848, 7 3761, 3 1.9623 4,082¢2 -
16 914,306 18439.9 2.8997 4,876 ©
17 549, 88 11115.¢ 2.234¢6 - 4.,67063 7
18 583,068 11786.2 23694 4,8641 _ 8
19 617.35 12458, ¢ 2.9846 4,8569 ¢ ™
28 634.56 12789.0 2.3710 4.8520
21 £51.45 12116,2 2.6367 4,8475 =
22 €65.26 12446, 1 2.7819 4,9435 w
23 _ 685,808 13760, 1 . 2. PEE2 . 4.083282 -
24 668,20 1347v5.1 2.7889 4.06548
25 651.45 12178.6 2.6493 4.,08668
26 €16.95 12535, 1 2.5199 4.08845 v
27 433,85 18128.9 2.8362 4,1231 T
28 370,55 7647.6 - 1.5374 4.1490 ~
29 247.46 o144,4 1.834¢2 4,18802 o
0 124. 160 2623.0 8.35273 4.2450 ~
21 0,006 80.2 8.0161 ~

TABLE III



SER.# 41B11 15 GEVY

RUN # 7
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SER.# 41B11T 15GEV RUN # 7 1630~7/12/79-~ ©,26183 T¥M/Y gé
(=W
DATA  CURRENT CoIL INTEGRAL STRENGTH &
PT  AMP. MU, BL (T#M»  EL/KAMP, -
1 0.6 78.0 8.0157 o
2 23.40 539.4 B.1084 4.6340 B
3 46.58 994, 9 - B.20098 4,3012 5
4 63.58 1453.5 B.2922 4.20642
5 92.58 1918, 2 B.3846 4.1514
6 115.28 2366.8 B.475% 4.1302
7 138.28 2933. ¢ B.5695 4,1216
2 161,886 3294.5 B.6623 4.1136
g 134.88 3762.3 8.75€3 4.1165
18 286.98 422€.7 B, 8497 4.1888
11 229.50 4688. 4 B.9425 4.1068
1z 252.56 5158.9 1.8371 4.1673
13 275.20 5621.7 1.13251 4. 1656
14 29%8.19 £058.3 1.2239 4,185
15 328.76 6546. 4 1.3160 4,183€ —
16 342.50 7088, 5 1.4889 4.1817 i
17 366.56 7472.7 1.5822 4.9989 ?
18 389.25 7928, 9 1,5939 4,8949 8
19 412,15 §399.6 11,6866 4.8921
26 434,70 9548, 5 1.7773 4,8855
21 57.50 9297, 1 1.8690 4,0352 =
22 486.89 5759.8 1,9620 4,8807 o
23 582,20 18286. 0 _2.8678 4.8769 =
24 480.80 9795, 7 1,9692 4,08957 |
25 446,190 9124,7 1.8343 4.1119
26 55.160 7303.9 1.4683 4.1349 .
27 215.10 4529, 2 18,9165 4.1747 s
g 8. 65 1724.5 8.3467 4,2879 °
29 g.00 £0. 4 B8.8162 o
-

TABLE IV



PEP BEND MAGNET - SER.# 42-B1i-T
STRENGTH - B¥L(eff)sI1 - TESLA-METER/KILOAMPERE.
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PEP BEND MAGHET - SER.# 42-Bii-T RUN & 6, 20 GEV 1488-7/137/73

DATA  CURRENT COIL INTEGRAL STRENGTH
PT. AMP. 1y, BL (T-MD BL/7KAMP,
1 9.8 77.4 15.5
2 34.4 756.6 152.0 4.4161
3 68.9 1441{.7 289.6 4,2068
4 163.2 2130.8 428.1 4,1490
5 137.5 2824.3 567.4 4.1281
6 171.6 3518.5 787.1 4,1213
7 285.9 4228.5 g47.9 4.1181
8 240.2 4922.3 988.9 4.1178
9 274.3 5617.3 1128,5 4,1144
19 388.5 6315.3 1268.7 4,1125
1 342,95 7886.3 1487.6 4,1096
12 376.7 763€,3 154¢6.2 4,10647
13 411.0 8389.0 1665.4 4,10085
14 445.8 90€9, 1 1822.9 4,0943
15  473.6 9762,2 19¢61.4 4.0895
16 913.8 18444, 0 2098.2 4.0838
17 547,85 111208.7 234, 1 4,6777
i8 581.9 11792.1 2369,0 4.0716
19 616.2 12465.1 2504.2 4.0643
20 633,23 127397.7 257141 4.8596
2l 6358.7 13134.0 2638.6 4,0549
22 667.4 12460, 1 2704.1 4,8516
23 684.2 13760,0 2768.4 4,0459
24 667.4 13492, 4 2718.6 4.8¢€12
25 616.2 12548.8 2521.1 4,8914
26 493, 3 10139.2 2037.0 4,1291
27 70.0 7656,4 1538.2 4.1578
28 247.8 5149.2 1034.5 4.1876
29 123.9 2623, 4 327.0 4.2536
38 0.0 79.7 16.0

TABLE V
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PEP BEND MAGHET - SER.# 42-B1i-T __ RUN #5, 15 GeV
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PEP BEND MAGNET - SER.# 42-Bii-T
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Figure 8*  42B11 Elevation, Exit End

Viewed upstream with respect to the injected beam
(electrons), i.e., injected electrons travel nominally
in the +y direction. The Exit End View of 41Bll is a
mirror image of Figure 8 injected positrons also travel
in the +y direction.

*Figure 8 is adapted from Mechanical Engineering Note M5197B (PE0103,
LBID-130) by M. Kaviany and A. Lake, June 20, 1978. This figure was
modified for MT 311 by D.H. Nelson in March, 1982.
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‘ Figure 9 Horizontal Section as magnets are installed.*

(Drawvn March 1, 1982, JMP)

NOMINAL WINDOW -
for INJECTED BEAM

2.5 &

DIMENSIONS IN
MILLIMETERS

*Section at entrance end of 41Bll, viewed /
in direction of stored positron circulation (=y').

Position 1 x'
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Position 2 x
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expressed in this report represent solely those of the
author(s) and not necessarily those of The Regents of
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