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Introduction: The DCA312 collar-keyedassemblywasactually moled
threetimes. Only thefiles from thelastmole measuredwere saved. Therestwere
lost in a disk crash. This memo givesresultsfrom thewe hopefinal mole ofthe
DCA312collaredcoil assembly.

DataFiles: The datafiles for DCA312 areshownin Table 1. Thereare
two files, onecontainingcenteringinformationandthe other the±10 A and 0 A
data. Correspondingfiles on the VAX cluster reside in the directory
MDTFO1::SSC$ROOT:[SSC].

UP File Name VAX File Name DataContained;Recordno.’s
DCA312_005 DCA312_0O5.READMOLE 1-10 1OA centeringdata
DCA312_006 DCA312_006.READMOLE 1-90 ±1OA andOA

Table 1. Hewlett-PackardandVAX File Names

The VAX files shown in Table 1 have beencopiedto the project area
subdirectoryTS_SSSC_PRJ$HROOT:[HARMONICS.MOLE.DCA312]. Here,
the centeringfile is namedCOLLAR.CEN. The secondfile is brokeninto two
files, COLLARDAT andCOLLAR.REM. The.DAT file containsthe±1OA data.



Results:

Harmonics. The program MULTI_PROCESS was run on the file
COLLAR.DAT to obtaintheskewandnormalharmonicsshownin Table2.

Foreachharmonic,theaverageandR.M.S. over±7 m from magnetcenter
are given. The SSC systematicand randomtolerances1for eachharmonicare
shownin thetable. Theaveragevalueovertheentire latticeof any harmonicmust
be lessthantheSystmaticvaluegivenin thetable,and no magnetmayfall further
thanthreetimes the Sigmavaluefrom themean.

Pole AverageValue R.M.S. SSC Systematic SSC Sigma
b2 -3.12

cold-1.78
0.19 <0.80 1.15

b4 0.40
cold -. 16

0..03 <0.08 0.22

b6 -0.05 0..01 <0.013 0.018
b8 0.06 0..01 <0.01 0.0075
blO 0.02 0.00

bl 0.04 0..34 <0.04 0.50
b3 0.03 0.19 <0.026 0.16
b5 0.01 0.02 <0.005 0.017
b7 0.00 0.00 <0.005 0.01
b9 0.00 0.01
bli 0.00 0.00

al 0.54 0.60 <0.04 1.25
a2 0.17 0.22 <0.32 0.35
a3 0.10 0.07 <0.26 032
a4 0.06 0.04 <0.01 0.05
aS -0.01 0.02 <0.005 0.05
a6 0.00 0.01 <0.005 0.008
a7 0.00 0.00 <0.005 0.01
a8 0.01 0 00 <0.005 0.0075
a9 0.00 0.01
alO 0.00 0.00
all 0.00 0.00

Table 2. AvengeandR.M.S.Harmonicsfor DCA312 Comparedwith
SSCSystematicandR.M.S.Multipoles primeunitsat1cm

150 mm Collider Dipole MagnetRequirementsand SpecificationsFermilab "Yellow
Book", October,1990.



Like DCA31OandDCA31 1 [1,2] this magnethasratherlargeb2 andb4. In
thetableareshownthepredictedcoldb2 andb4, basedon thechangesobservedin
theseharmonicsfor 50 mm aperturemodelmagnetsseeFigure 1 ofreference[2].

Figures la and lb show the averageand R.M.S. valuesof the skewan
andnormalbn harmonicsover ±7 metersfrom magnetcenter.

Figures2a,2b, and 2c show the normal sextupole,normaldecapole,and
skewquadrupoleasa functionof mole centerposition themole has-24" active
lengthwith respectto magnetcenter.

Figures3a and 3b show the mole positionoffset from aperturecenterin
mils calculatedusingthe feed-downfrom thenormal18-poleto thenormal16-pole.
Thatis, it is assumedthat any 16-polethatis presentis from suchfeed-down,and
themulti-polesarecorrectedaccordingly.



Transfer Function. Table 3 showsthe transferfunction measuredat
±10 A asafunctionof logitudinalpositionalongthemagnet. Theearth’smagnetic
field hasbeeneliminatedby an appropriatelinear combinationof +10A and -10 A
measurement.The expectedvalue of the transferfunction of the collared coil
assemblyis 7.95 Gauss/Amp.

z Transfer
meters Function

. Lc
, Gauss/Amp

7.623 2.132
7.014 7.939
6.404 7.916
5.795 7.915
5.185 7.917
4.575 7.914
3.966 7.921
3.356 7.915
2.747 7.915
2.137 7.912
1.527 7.914
0.918 7.914
0.308 7.913

-0.301 7.912
-0.301 7.914
-0.301 7.913
-0.301 7.910
-0.301 7.912
-0.911 7.916
-1.521 7.919
-2.130 7.914
-2.740 7.916
-3.349 7.911
-3.959 7.914
-4.569 7.916
-5.178 7.921
-5.788 7.914
-6.397 7.916
-7.007 7.931
-7.617 2.077



Mole Precision. Table 4 showsthe averageand rms for the allowed and
first two skewharmonicsone foot towardthe leadend from magnetcenterfive
independentaveragesweremade.

Harmonic Mean
andRMS
units @ 1cm

b2 -3.43±.04
b4 .374±.008
b6 -.053±.01l
b8 .060±.010

al .42±.39
a2 .0S±.10

Table4. Allowed andFirst two SkewHarmonicsnearMagnetCenter
MeanandBIAS Valuesover 5 Measurements

For additional information on these measurements,please
contact Steve Deichamps at 708 840-2416 or send E-mail to
FNAL: :DELCHTS.
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