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Introduction: The DCA310 collar-keyedassembly,with end clamps
installedat bothends,wasmoled on June24th and 25th.1 This memo presents
preliminaryresultson the harmonicsandmole systematicsfrom this measurement.
After a summaryofdataifies, measuredharmonicsarepresentedand comparedto
limiting valuesfor theSSC. Figuresshowingthelongitudinaldependeceof several
harmonicsand of the mole horizontaland vertical position in the bore tube are
shown.

DataFiles: Due to problemswith the mole softwareand hardware,the
measurementwasbrokeninto severaldatafiles, which werethenconcatenatedon
theVAX for furtheranalysis.As usual,the first file writtenwasa "centeringfile."
By mistake,this file wasnamedDCA3 l0j01 insteadoftheusualDCA3 10_000.
Theothertwo files containthe+10A, -10A, and0 A datafrom 26 positionsalong
the length ofthecollaredcoil assembly.Table 1 givesa summaryof theifies used.
Theseifies areall containedin thedirectoryMDThOI::SSC$ROOT:[SSC].

HP File Name VAX File Name DataContained
DCA31O 000 DCA31O_000.READMOLE 1-28 ±1OA, 53.66 OA
DCA3 10001 DCA3 10_001 READMOLE Centeringdata
DCA31O 002 DCA31O_002.READMOLE 29-52±1OA, 67-78 OA

Table 1. Hewlett-PackardandVAX File Names

Thefiles shownin Table 1 havebeencopiedto theprojectareasubdirectory
TS_SSSC_PRJ$HROOT:[HARMONICS.MOLE.DCA31O].Heretheyhavebeen
convertedinto threereducedfiles. COLLAR.DAT containsthe 52 recordsof
±1OA data. COLLAR.REM containsthe26 recordsof OA data. COLLAR.CEN
containsthe10 recordsofcenteringdata.

1TS-SSC 91-131, "Run Plan for Mole Measurementof DCA31O Collared Coil
Assembly."
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Results: The program MULTI_PROCESS was run on the file
COLLARDAT to obtaintheskewandnormalharmonicsshownin Table2.

For eachharmonic,theaverageandR.M.S. over±7 m from magnetcenter
aregiven. The SSC systematicandrandomtolerances2for eachharmonicare
shownin thetable. Theaveragevalueovertheentire latticeof any harmonicmust
be lessthanthe Systmaticvaluegiven in thetable, andno magnetmayfall further
thanthreetimes theSigmavaluefrom themean.

Pole AverageValue R.M.S. SSC Systematic SSC Sigma
b2 -2.33 0.15 <0,80 1.15
b4 0.28 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

hi -0.15 0.31 <0.04 0.50
b3 -0.02 0.06 <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
bil 0.00 0.00

al 0.86 0.39 <0.04 1.25
a2 0.39 0.28 <0.32 0.35
a3 -039 0.07 <0.26 0.32
a4 0.05 0.04 <0.01 0.05
aS 0.03 0.03 <0.005 0.05
a6 0.00 0.01 <0.005 0.008
a7 0.00 0.00 <0.005 0.01
a8 0.01 001 <0.005 0.0075
a9 0.00 0.01
alO 0.00 0.00
all 0.00 0.00

Table2. Averageand R.M.S.Harmonicsfor DCA31OComparedwith
SSCSystematicandR.M.S.Multipoles primeunits at 1cm

Only theharmonicb8 normal18-polelies outsidethetoleranceband. This
is thebuilt-in harmonicwhich is usedto infer theradialpositionofthemole at each
longitudinalposition in themagnetby its "feed-down" to theunallowed16-pole,
b7. Someskewquadrupole,sextupoleand octupoleareseento be present.

250 mm Coffider Dipole Magnet Requirementsand SpecificationsFermilab "Yellow
Book", October, 1990.



Additional Figures: Figures la and lb show the averageand R.M.S.
valuesof the skewan andnormal bn harmonicsover±7 metersfrom magnet
center.

Figures2a, 2b, and2c show the normal sextupole,normal decapole,and
skewquadrupoleas a function of mole centerposition the mole has-24" active
lengthwith respectto magnetcenter.

Thesextupoleseemsto havea systematic"tilt" alongthemagnet. Its mean
valueof-2.33 units is somewhatmorepositive thanthemostrecentlybuilt 50 mm
aperturemodel dipole magnetsD5A323 and DSA324.3 Thedecapolevalue is
typical of the model magnets. The variationsin the skewquadrupoleare large
comparedto its averagevalue. However,it seemsto havean overallvaluegreater
thanzero.

Figures 3a and 3b show the mole positionoffset from aperturecenterin
mils calculatedusingthefeed-downfrom thenormal18-poleto thenormal16-pole.
Thatis, it is assumedthat any 16-polethatis presentis from suchfeed-down,and
themulti-poles arecorrectedaccordingly.

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

3M. Lamm et al., "Magnetic Field Measurementsof 1.5 Meter Model SSC Collider
DipoleMagnetsatFermilab",presentedat the6/91 Leningradconference.
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Magnet DCA31O
Collared Coil

z Transfer Transfer B stray B stray
meters Function Function Gauss Angle

Gauss/Amp Angle degrees
degrees

7.619 1.989 0.4 0.625 222.2
7.010 7.935 0.4 0.623 227.4
6.400 7.919 0.2 0.640 225.4
5.791 7.913 -0.1 0.600 222.0
5.181 7.911 -0.2 0.556 213.6
4.571 7.914 -0.1 0.494 201.5
3.962 7.914 -.0.3 0.439 204.3
3.352 7.915 -0.5 0.447 212.4
2.743 7.918 -0.5 0.507 213.4
2.133 7.910 -0.5 0.432 223.2
1.523 7.920 -0.4 0.461 215.6
0.914 7.913 -0.4 0.437 222.6
0.304 7.920 -0.3 0.408 218.9

-0.305 7.916 -0.4 0.369 219.8
-0.915 7.916 -0.4 0.294 197.5
-1,525 7.909 -0,6 0.234 185.2
-2.134 7.906 -0.8 0.243 189.2
-2.738 7.918 -0.9 0.106 223.9
-3.353 7.908 -1.0 0.147 248.4
-3.963 7.923 -1.1 0.151 215.1
-4.573 7.921 -1.3 0.133 220.8
-5.182 7.920 -1.5 0.199 252.1
-5.792 7.911 -1.7 0.277 254.4
-6.401 7.911 -1.9 0.388 263.0
-7.011 7.942 -2.3 0.360 248.1
-7.621 2.032 -2.5 0.340 240.2


