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This document was prepared as an account of work sponsored by the United States
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PROGRAM — PROJECT — JOB

TITLE

Stanford Synchrotron Research Laboratory Undulator
.. Results of Magnetic Measurements -

INTRODUCTION

On September 12, 1980, we completed mégnetic méasurements of the Stanford
Synchrotron Research Laboratory (SSRL) Undulator. We followed the test plan
described in a previous engineering note! with minor variations.* The purposés
of this report are:

1. to identify data,

2. to present some preliminary test results.

SUMMARY OF SIGNIFICANT RESULTS

1. Mean Amplitude Of Peaks And Valleys For Four Gaps:

a. Table X, page 35, summarizes calculated values of mean and standard
deviation of the mean from peak/valley measurements of magnetic in-
duction for 2.7, 3.5, 4.5 and 6.0 cm gaps.

b. Figure 16, page 36, displays both mean values of magnetic induction
and measured gap as functions of gap counter display.

2. Rotatable End Magnet Counter Displays:

a. Initial Settings

+x End Counter Display 9309

-X End Counter Display 2718

*Figures 1 and 2 (reproductions of Figures 1 and 2 of Reference 1) represent
the undulator and the coordinate system for the measurements.
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2. Rotatable End Magnet Counter Displays (continued)

b. "~ Net integrals with above settings are summarized in Table IVC, page 28.

c. To reduce resultant beam deflection, (1) start with above counter

disp]éys and (2) try decreasing entrance counter and increasing exit

counter by equal amounts.

Data Book No. 6262

DATA IDENTIFICATICN

Table I is the index to LBL Magnetic Measurements_Engineering Data Book

No. 626.2 All data has been collected in this book.

Data On Magnetic Tape Cartridge (3 M DC300A Magnetic Tape Cartridges)

Digital data (Test Plan, Sections VII and VIII) were recorded on cartridges.

We have the following cartridges in Building 25A:

Table II is an index to the duplciate cartridge.

MME GPIB #1 Original
MME GPIB #1 Duplicate (with editing)

MME Undulator Data Processing

to the data processing cartridge.

Table III is én index
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Performed By
_({Initials)
Job Sheet/lIndex
Test Plan, MT 291 (With Modifications) DHN
[. Calibration of 3 cm & 6 cm Coils DHN/EAC
II. Synchronizatioﬁ of Rotatable Magnets DHN/EAC
111. Tuning Range of Rotatable Magnets
A. Model of End Effects (MT289) . DHN
IV. Transverse (y) Profiles DHN/EAC
Vavi. sBdx~0and %8 dx~0and 78 dx + 0 DHN/EAC/KS
Program for 0igital Heasurements (VII & VIII) MIG
VII. Longitudinal (x) End Profiles {B,{x, 0, 0)} Ends
Data Tape '
Tester(s) Gap Location/Qensity Pairs File Date
A. DHN/EAC 2.7 em z=0.071 in (0.5 cm Data) v62 1 9/8
B. DHI/EAC 2.7 cm  +x gnd CTR = 9419 54 12 98 -
C.  DHN/EAC 2.7 cecm  +x End CTR = 9309 52 13 9/8
D. DHN/EAC 2.7 cm  -x End CTR = 2718 3 14 9/8
' DHN/EAC 2.7 -x [End CTR = 2633 32 15 9/8
F.  DHN/EAC 2.7 cm -x End (CTR=2663 & 2718) (not saved) 9/8 .
G.  DHH/EAC 2.7 cm +x End (CTR=9309 &% 9419)(not saved) 9/8 E
H.  DHN/EAC 6.0 cm  Both Ends (some data not saved) 65 16 9/9 f
1. DHVEAC 4.5 cm  Both Ends : 127 179/
J. DHV/EAC 3.5 ¢ goth Ends 133 18 9/9
ViIl. Longitudinal, Bz(x, 0, 0) vs x, Interior Profiles
Data
Tester(s) Gap Data Type Pairs File Date
A.  EAC/JUC 2.7 cm  Manual Data Peaks/Valleys 58 19 8/29
B.  DHN/EAC 2.7 ¢cm 0.5 cm Increments 353 5 9/4
C.  DHHN/EAC 2.7 cm  Peaks/Valleys, Zeros 116 6 9/4
D.  DHN/EAC 3.5 cm 0.5 cm Increments 355 7 9/5
E. DHN/EAC 3.5 cm  Peaks/Valleys, Zeros 17z 8 9/5
F.  MIG/EHH 4.5 cm A1l Data 409 9 9/5
G. MIG/YZ 6.0 cm ANl bata 410 10 9/6
H.  EHH/JIWC 2.7 cm  Manual Data,Peaks/Valleys 28 20 9/11
IX. Longitudinal Periodicity Not Done
X. Vertical Symmetry (B (+z) - Bz(-z}} vs x EHH
Memorandums /Reports DHN, et. al.
Drawings EHH/JWC ’

TABLE T INDEX TO MAGNETIC MEASUREMENTS ENGINEERING
DATA BOOK NO. 626

totes: CTR: Counter Reading

JWC = John W. Chin : DHN = Donald H. Nelson
EAC = Ed A. Cyr KS Kathy Schiff
MIG = Michael I. Green Y Z = Yadu Zambre

EHH = Egon H. Hoyer
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FILE CONTENTS MQGHETIC MEASE. ENG.--GPIB #1 OUr

- - — e - - - -

1 DIRELTURI FROGRAM, (81920 (30-99-22 LINE 159
2 THO FRRAMETER GPIB INPUT PROGRAMCIZ16)80-09/05
3 SLAC UNDULATOR,PROGRAM TEST,[=400,3/21~16:12,793216)
4 SLAC UNDULATOR,2.7CH GAP,1=177,9-4-13:132,(5216)
S SLAC UNDULATOR,2.7CH GAP,1=3532,9-4~-13:132,(9216)
& - SLAC UNDULATOR.Z.7CHM GAP, I1=116,974-15:37, (9215
i SLAC UNDULATOR,.2.SCH GAP . 1=355,9/5-09:25, (32160
G SLAC UNDULATORGZ.5CHM GAP, I=117,9/5-10:57, 092160
g SLAC UNDULATOR(4.5CH GAP, 1=409,9-5-17: 14, (3216
18 SLAC UNDULATOR,. 5. 8CH GAP, 1=418,9/6~-08:47, (3215
11 SLAC UNDULATOR.2.7CH GAP, [=62,9-8-11:08, (3216
1z SLAC UNDULATOR,2.7CM GAP,I1=54,9/8~-12:38,(3216)
12 SLAC UNDULATOR, 2. PCM GAP, 1=52,9/8~132:13, (9216
14 SLAC UNDULATOR.2.7CH GAPI1=321,9-8~-13:47, (9210
15 SLAC UNDULPATOR,Z2.7CH GAP,I=32,9/8-14:09,¢(9210
le SLAC UNDULATOR,6.BCHM GAP,I1=78,9-9-08: 11,7921
17 SLAL UNDULATOR4.5CH GAP,I1=127,9-9-18:89, (5216
18 SLAC UNDULATOR, 2.5CH GAP, 1=1332,9-9~11:04,(9216)
19 sLaC UNDULATOR,2.7CH GAP, 1=58,8/28 HQHUHLf/8481
28 SLAC UNDULATOR,2.7CH GAP,1=28,9711 MAHUAL(2048)

TABLE 11 INDEX TO DATA ON MME GPIB #1 DUPLICATE CASSETTE
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CONTENTS

DIRECTORY PROGRAM, (8192} .30-65
THO FPARAMETER GPIE INPUT PROGR
SLAC UNDULATOR.2.7CHM.GAF.I=638
SLAC UNDULATOR,2.SCH GAP, I=505
SLAC UHDULATOR.4.SCH GAP, =536
SLAC UNDULRTOR.6.8CH GAP, =48
Bal FILE
SLAC HHDULHTUP-Z.? crn GAP.I=35
SLAC UNHDULATOR.32.5 o GAP,I1=35
SLAC UNDULATOR,4.5 cm GAP, I=5
SLAC UNDULATOR,E.8 - GAP,I1=5

TABLE II1 IHDEX TO DATA ON DATA PROCES
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I
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PRELIMINARY TEST RESULTS*

Referring to the tests itemized in the test-p1an,1 we summarize the
following preliminary results. -
I. Calibration Of Coils (See Reference 1, Page 41)-
IT. Synchgonization 0f Rotatable Magnets
Following the procedure described in the test plan, we synchronized the
upper and the lower rotatable magnets at each end of the undulator. To
prevent slipping. between the magnet assemblies and the shafts which rotate
the magnet assemblies, John Chin had set-screws installed as a temporary
measure. Index lines on the rotatable assembly line up with stationafy
. fiducial tines on the "END MAGNET HOLDER SUPPORT MOUNT"3 when the counters
read the following:
Exit 02466
Entrance 9235, 8737, 9735 (indicates 500 counts =v360°)-
Note: There are two index Tines on each rotatable assembly (approximately
- 180° apart). The above counter values correspond to the index
Tines that Tine up with the fiducials when the set screws which

secure the index sleeves are accessible.

*Roman numerals used in this section correspond both to those used in
Table I and those used in Reference 1 (The Test P1an),
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ITI.

A.

Tuning Range {And Sensitivity) Of Rotatable Magnets

Plots of change in fBde with rotation of rotatable magnet assemblies
at each end:

Figures 3 -5 represent AfBde vs counter output, where AfBzdx is the
change in fBde and the counterﬁoutput is»proportiona1 to orientation
of the rotatable magnet assembly at each end of the undulator.
Effects on the amplitude of magnetic induction (BZ) at selected
x-positions near the +x end.of the undulator due to changes in
orientation of the rotatable magnet assembly at the +x end of the
undulator:

Figure 6 is a plot of the maximum changes in magnetic induction
ABZ(x, 0, 0) vs x resulting from rotation of the +x end rotatable
magnet assembly. The x-positions were selected by searching for
local maxima and minina when the entrance counter displayed 9165
(arbitrary orientation). With the probe for measuring magnetic-
induction held stationary, we rotated the +x end rotatable magnet
assembly, recording maximum and minimum values where the maxima

and minima values of magnetic-induction were observed.

Differences in each end region for two orientations of each end
assembly that produce a "net" zero fBde:

The purpose of the rotatable magnet assembly at each end of the
undulator is to reduce OImBde (+x end) and _mfoBzdx (-x end) to

to zero. The contributionvto the integrals of the end assemblies

is roughly sinusoidal with cancellation near a valley (maximum

negative contribution). There are two unigue orientations for

each rotatable assembly that null the ha]f—maghet integral.

Figures 7 - 10 show end profiles for each end with the two "null"

orientations.
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FIGURE 7
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FIGURE 8

LBL MAGHETIC MERASUREMENTS ENGINEERING -~ DHN~-8B-/3/8--12:78
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FIGURE 9

LBL MAGHETIC MERSUREMEMTS ENGINEERING -- DHH--86,9/8--17:47
SSRL UHDULATOR, 2.7 ¢m GAF, -X END PROFILE

EXIT CTR = EV1E  (Selected Orientation)
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FIGURE 10

LBL MAGHETIC MERSUREMENTS ENGIMEERING -- DMH--2B/3/8-~14:095
SSRL UNDULATOR. 2.7 om GAPy -X END PROFILE :
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ITI. Tuning Range (And Sensitivity) Of Rotatable Magnets
C. Differences in each end region for two orientations for each end
assembly that produce a "net" zero fBde (continued): |
Egon Hoyer observed that at eacﬁ end thatrone "null" orientation
reduced the magnitude of internal peaks and valleys more than the
.other. Since large peaks/valleys are favorab]e in an indu]ator,
the orientation with the minimum internal reduction of peak/valleys
was‘se1ected (by Herman Winick) for undulator operation.
Figures 11 and 12 represent point by point differences between
alternate and selected orientations of thé rotatable magnet assem-
blies at the +x and -x ends respectively. A1l the digital end-
region data (Section VII) were collected wfth the orientations
selected for the 2.7 cm gap.
1. Subsequent measurements of half-magnet integrals indicate
that minor adjustments may be required for other gaps.
2. Internal measurements (Section VIII) were completed prior to
selecting the orientations of the rotatable magnet assemblies.
When we made internal measurements, the orientation of the
+x end rotatable'magnet assembly was close to the selected
orientation; however, the -x end rotatable magnet assembly was

close to the alternate orientation.
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FIGURE 11

LBL MAGHETIC MEASUREMENTS ENGINEERING -~ DHN-=88/9/8--13:13
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#N

IV. Transverse Profi]es
Transverse profiles, Bz(x, y, 0) vs y, were made as describéd in the test
p]an.i Figures 13- 14 are reduced copies of the data as recorded. 1In
addition, a single x-profile at.y = z = 0 was made from data on a 0.1 cm
grid -51.3 <x< -42.2cm. Fiqure 15 is a reduced copy of a plot of that
data. ' |

V. (Determine correct) Orientation of rotatable magnet assemblies for
reducing 0fszdx (+x end) and _mfoBde (-x end) to zero;
and

VI. (Check by measuring ) _mmede:
Test V was conducted basically as described in Reference 1 except:
1) the same coil (L-2) was used for measuring each half-magnet integral;
2) because of uncertainty (+0.01 in.) in the "effective-end" of coil
L-2, we made separate measurements with L-2 shifted 1/4 period (0.6 in.
in the +x direction), so the "effective-end" was near a zero crossing
of Bz(x, 0, 0) vs x. This minimized the error introduced due to an
uncertainty in the effective edge location; 3) Test VI was done with
a 10' long integral coil, L-30; 4) we shifted L-30 1/2 period in order
to investigate error due to systematic variations in effective width;
5) coil L-30 is higher than 2.7 ém so the minimum gap measured by coil
L-30 was 2.77 cm; 6) most measurements were made by flipping the inte-
gral coil rather than moving from a mu-metal shield to the position

inside the magnet.
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VI.

VII.

(Check by Measuring) —wmede (continued):

Results of Tests V And VI

A.

Table IVA lists the counter values that minimized -Emez(x’ 0, 0)dx

and IEBZ(X, 0, 0) dx. These counter displays were used for internal

measurements with four gaps (Section VIII). Table IVB 1ists counter

displays corresponding to measurements of the two end regions

“Section VII). Table IVC lists counter values, full magnet integral

and half-magnet integrals at the end of the tests.

Possible reasons for differeﬁces in counter displays shown in Tables
IVA and IVC: 1) érrors in coil position; 2) real differences due
to removal and replacement of magnet sections; 3) real differences

due toc magnet history; 4) errors due to measurement system.

Longitudinal End Profiles

A.

We used the Magnetic Measurements Engineering Data Logger to collect
longitudinal, end profile data.

We measured over the x ranges -107 < x < -77 (-x end) and 77 < x < 107
(+x end). (The effect of the rotatable magnet extends about

4 periods from each end, i.e., to |x| = 67 cm {see Figure 4}.)

For each gap, we measured end profiles on 0.5 cm grid.

L U

At
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Nominal Measured Gap {cm) £ “Bdg

Gap Gap -X - Bd2 +X -Ef

(em) Ent x =0 Exit Counter Counter (G cm) Counter (G cm)

2.7 2.743 2.715 2.769 13900 2660 +2.5 9311 -9.9

3.5 3.541 3.543 3.518 10807 2665 -7.4 9317 -8.6

4.5 4.531 4.519 4.534 06867 2672 - 0.0 9318 1.2

6.0 6.022 6.020 6.030 00844 2677 -3.7 9317 +8,7

ROTATABLE MAGNET ASSEMBLY ORIENTATIONS

TABLE IVA
. USED FOR {INTERNAL) UNODULATION MEASUREMENTS
SECTION VIII AND OTHER DATA

EY

MOTES TO TABLE IVA:

For 6.0 cm gap,

a. _mede + /7Bde = (-3.7 + 8.7) = +5.0 Gem

+1.52 -
b £ ede +  spusTBdL = (4547 - 527) = 420 Gem
c. Computation of Location of Effective fdge “E" of Coil L-2

From Assumed Locaticn

Bdx = £Bdx + /B dx - 2E * 8(x = 0)
ol B =S Bkt o Lax -2 X =

+1.524 + E -
f( * )B dx + "B dx - 26 * 8{x = 1.524)
- z 1.524 - E z

Assumptions:

E is the error in the position of the effective edge (assumed positive
for purposes of calculations).

B{x ~ 1.524) = 0 (1/4 pericd)

B{x = 0) = -508 Gauss Digital Data Section VIII - G

1324 4 "3 d Ba dx + _/"8.d
- 8,dx +1.52hf B,dx - | __/7Bdx + /B dx

-2B{x = 0)

o (+20 - 5) _ '
= rgggy - 0-015 (cm)

This includes E, = error in fabrication of coil, £, = error in

{0.006 (in.)}

locating coil with respect to fiducial (may vary from measurement

to measurement) and £; = error in defining fiducial identifying x = 0.
d. Measurement with 10* long coil I_m/mBde[ = 15 Gauss cm

(;ign undetermined}).
e. Comparing b to d, we have either a 5 Gem or a 35 (Gem)

difference in the two measurements depending on the sign

of the measurement made in {d).

I
455, i .
B v e

4
N
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Nominal Gap +X =X Data
Gap Counter Counter Counter File
{cm) (Counts) (Counts) (Counts) Number
2.7 13899 9419 2633 12,15
2.7 13899 9309 2718 13,14
3.5 10807 9309 2718 18
4.5 06867 9309 2718 17
6.0 00844 9309 2718 16
Note: Files 12 and 15 contain digital data for alternate orientations

that produce nulls for the half-magnet integrals

USED FOR END PROFILE MEASUREMENTS
(SECTION VII)

TABLE IVB ROTATABLE MAGNET ASSEMBLY ORIENTATIONS

L3
EETC 225 S
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*3/12 = September 12 Date of Data

NOTES TO TABLE IVC:

V. | /"Bydx| with coil L-30 at y = -0.13 cm
2. We do not know the sign of _mmede, but we believe the signs are

all the same.

i.e., it probably should have been recorded as (-).

that error to the total signal.
on position.

Note C, one could check the consistency of the data.

4. The two magnitudes reported for L-30 in a 3.5 cm gap correspond to

(7 pages filed in Reference 2, Section V/VI)

TABLE IVC SUMMARY OF HALF MAGNET AND FULL MAGNET INTEGRALS 5
FOR SELECTED COUNTER DISPLAYS

_3. We suspect the sign recorded on page 2/7 (+) 119 Gauss cm is incorrect,

two positions of coil L-30 separated by 1/2 period in the x-direction.
The assumption is that if there were some systematic, periodic variation
in the turns-width-product of coil L-30 (with a period of 1.2 cm), then
moving the coil 1.2 cm would reverse the sign of the contribution of
From the data shown, I would conclude

that I_mmezde = 171 Gauss cm with a coil error of +10 Gecm depending

5. Using assumptions 2, 3 and 4 above, and the information from Table IVA,
Similarly, by
numerically integrating the digital data either using the peak/valley

data or the 0.5 cm grid data, one.could check the consistency of the data.

LAWRENGCE BERKELEY LABORATORY - UNIVERSITY OF CAL!IFORNI A, CoDE Book No. SERTAL | PAGE T
ENGINEERING NOTE 626 | MT No. 292 | 28 o 4]
RUTROR Nonald H. Nelson [PEFARTMENT roeaTIoN PATE ’
Michael 1. Green Electronics Engineering LBL December 15, 1980
L+= t- =
Noggga] Coszger Codﬁier _E/“Bde stﬁ; Cou;ier -wIEBde e;fﬁ; L =.L+ ; L” |-m=mede|l'2 %;}ﬁ;
(cm) (Counts)  (Counts) (Gem) Page (Counts) (Gem) Page (G cm) (G cm) Page
2.7 13900 9309 -79 17 2718 -53 6/7 -132 - -
2.7 - 9303 517 2125 +9 6/7 +14 - -
2.77 13671 9309 -43 6/7 218 219 67 2127 120 1/7
3.5 10807 9309 +3 6/7 2n8 +116 2/7 +1193 1614 7
3.5 10807 9309 - - 2ns - - - 181" /7
4.5 06867 9309 - - 21 0 o - - 188 177
6.0 00844 9309 - - 278 - - - 143 17
3.5 0807 - - - 2676 -23 2/7 - - -

Codeer RTw
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VIII; Interior, Longitudinal Profiles

These measurements were made as planned but supplemented by two sets of
manual data collected at the start and end of the measurement program.
The manual data were collected to check the effect of repair and rep]ace—_
ment of sections of the undulator Zsee Table V for detai1s). The manual
data sets were later saved on the "duplicate" cassette to facilitate sub-
sequent data processing. ,
Tables VI through IX contain peak/valley measurements with data pairs

- for x < (-77) omitted.* Table X lists the mean and the standard.deviation

_for six data sets including the data from Tables VI through IX. Fiqure 16
plots the mean-values from Table X as a function of gap counter display.
Measured gap is also plotted in Figure 16. Figure 17 shows point-by-
point differences in recorded field values from the two manually recorded
data sets. Figure 18 shows point-by-point differences between correspond-
ing measurements in a manual set (File 19 duplicate tape) and a peak/valley
set (File 8 data processing tape). | |

IX. Longitudinal Periodicity - Not Measured (May be determined from 0.5 cm
data collected in Sections VII and VIII).
X. Vertical Symmetry

The variaticn over each magnet section (2 through 11) of the quantity
{Bz(x, 0, +0.6) - Bz(x, 0, -0.6)} vs x was measured and recorded in

Figure 19- (reduced for report). —

*Data pairs for x < (-77) were omitted because the rotatable -x end magnet
assembly was oriented at an alternate orientation modifying magnetic induction
for x < (-77).

: .l
Lo AR i
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Date(s)

8/28

8/29
9/3
9/4

9/4 -9/6
9/8
9/8 -9/9
9/10
9/11
9/12

Activity

Manual Data Set (MME GPIB #1 Duplicate Cassette, File 19)
Peak/Valley ,

L-6 Removed For Repair And Replacement

L-5 Removed For Repair And Replacement

Determined Orientations Of Rotatable End Assemblies

E

Minimizing /"B dx and __/"B.dx

-E
Longitudinal- Interior Profiles

Selected Favorable Orientation Of Rotatable End Assemblies
Longitudinal End Profiles

L-8 and L£-9 Removed For Repair And Replacement

Manual Data Set (MME GPIB Duplicate Cassette, File 20)

Recheck of __s"Bdx

_TABLE V SCHEDULE - OF LONGITUDINAL MAGNETIC MEASUREMENTS

AND REPAIRS TO MAGNETS

LS s



LBID-324

LAWRENCE BERKELEY LABORATORY - UNI1VERSITY OF CALIFORNIA, CODE Booj< NO SERIAL . PAGE
ENGINEERING NOTE 626 |:MT No. 29231 41
UTHOR Dona-]d H. Ne]son DEPARTMENT - LOCATION DATE
Michael I. Green | Electronics Engineering LBL December 15, 1980

LBL MAGHETIC MEARSUREMENTS ENGINEERING -~ DHH--£0-9/4--15.27
;tFL UNDULQTDR,GQP=2.?,PEHK/UQLLE? DATAAC=7P< A ENRST FILEE-DUP)Y
CQUNHTERS: GAP = 13300, X = 9211, “X = 2€€H FILE 8 D.P., THPE.
] N BCl
1 -76.2 2€50.9
2 -73.2 - ~2757,: 1
3 -70.1 2769.9
4 -&67.1 -2825.2
5 -64 2752.5
13 -61 -2741.8
7 -57.9 2e11.1
& -54.9 -2865.4
9 -51.8 . 2833
16 -48.8 ~2825.8
11 -45.8 2855.7
12 -42.,8 -2754.9
13 -39.7 2611.4
14 -38.6 ~284€.7
15 -22.5 2875.1
1€ -28.5 -2772
s -27.4 2826.6
12 -24.4 -2840.2
19 -21.2 2?41.1
20 -18.32 -2744.%
21 -15.2 27ez.1
22 -12.2 -274€.9
23 -9.1 2851.7
24 ~€.1 -2861.3
25 -3.1 2815.7
26 -6.1 -2792.1
27 4] -2791.9
2€ 2 2764.3
29 €.05 -2853,3
38 9.1 _2757.7 _
31 12.5 -2859.1
32 15.2 2871.8
23 18,3 -2798%.8
34 21.3 2766.3
s 24.4 -2826.2
36 27.4 2966
27 30.4 -2795.95
.8 33.45 2831.1
29 26.5 ~-2805.9
440 39.¢ 27€60.3
41 42.¢6 -2885.6
42 45.7 2929.1
432 48.7 -2733.2
44 S51.7 2725.7
5 54.9 -2838.5
4€ S7.9 27re.t
47 660.9 ~288B6.4
48 64 2834.2
49 67 -2853.9
S50 7’0 2527.1
5 73.1 -2832.5
52 76,2 280€.5
532 79,2 -2592.5
54 £2.3 2794.7
55 5.3 ~-2644,2

THELE Y1 PEAK UYALLEY DATA- 2.7cn GRP
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Positive Peaks Valieys = Negative Peaks
Standard Standard
Nominal No. of Mean Deviation  No.of Mean Deviation
Gap Data B o o~ Data B o . o

(cm) Date Table Pairs (103G) (103G) %(B) Pairs (103G) (103G) %(B)

- . 8

2.7 8/28 - 14 2.821 0.062 2.2 15 -2.806 0.070 2.5
2.7 9/4 VI 27 2.812 0.050 1.8 27 -2.803 0.060 2.2

3.5 9/5 VIID 27 1.867 0.030 1.7 27 -1.859 0.040 2.1

4.5 9/5  VIII 27 1.113  0.018 1.6 27 -1.106 0.024 2.1
6.0 9/6 IX 27 0.508 0.011 2.1 27 -0.502 0.025 3.0
2.7 9/11 - 12 12 -2.824 0.046 1.6

TABLE X SUMMARY OF PEAK/VALLEY INFORMATION
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FIGURE 17

LBL MAGNETIC MEASUREMENTS EHGIHEEPIHG
UNDULATOR DATA FROCESSING ==~

AB = D1fference At Correspond1ng X Positions
(]aX] < 0.4 cm), B(Data)

Manual Data Set (8/28) - Manual Data Set (9/11)
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FIGURE 18

BL MAGHETIC MEASUREMENTS ENGINEERING -- DHH--B0/3-4--1%5,27
SRL UNDULRTOR--CIFFERENCES AT MATCHINGIL.T. +-~-9.5 cnn 7 ¥’z
.rcm GRFy FILE 13 DUP TAPE - FILE 8 DATH PROCESSING TAPE
[ B N :
AB, Magnetic Induction Differences (Gauss)
20 T
10 +
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x, Distance From Undulator G
=10 T
AB = Difference at corresponding x-positions 20 T :
(|ax] < 0.4 cm) of corresponding measurements
of Magnetic Induction (B) ‘
Manual Data Set (8/28) - Semi-Automatic Data Set (9/4)
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DISCUSSION

Data for Sections VII and VIII (Test ?1an) were collected with the Magnetic
Measurements Engineering Data Logger. The Data Logger facilitated data acquisition,
data storage, data processing, and graphical representation of the data, and it is
available for subsequent analysis on request.

Accuracy |

Klaus Halbach suggested that data accuraée to ~+1% would be satisfactory
for these tests. He suggested that we measure field integrals with a resolution
of 25 Gauss cm. We believe we met these requirements. A discussion of errors

will be puslished as an éppendix to MT 292 on request.
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