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The programcurrently usedon the vax to analyzewarm mole datataken with the
Brookhaven.2T"B2moleis calledMULTI_PROCESS.FOR.It makesuseof a parameter
file calledPROCESS_TABLE.DAT,which specifiesvariousoptionsfor how theraw mole
dataarehandled. Among otherthings,theuserchooseshow themole centeringcorrection
offsetin x andy from the"natural" originof themagneticfield is to bemade.

The centeringcorrectionis madeusing "feed-down" from either the 22-poleor the
18-pole. Thedesign16-poleand 20-poleharmonicsfor theSSC dipole are very small.
Theseareboth non-allowedharmonicsof thedipole fundamental.Therefore,whatever
16-pole is presentin theraw mole datais mainly dueto "feed-down" from the 18-pole,
measuredslightly off axis. Similarly, whatever20-pole is presentis mainly due to
feed-downfrom the22-pole.

For the40 nun apertureSSCdipoledesignFermilabDSO andDCO series,processing
doneso far hasusedfeed-downfrom the22-pole to calculatethe positionoffset. The
correctedhigher16-poleandup normalandskewcoefficientsin unitsat 1 cmfor yoked
DSO magnetsmoled sofar are shown in Table 1. The numbersshown arefrom warm
moledatatakenfollowing cold testingin Lab 2. In all cases,themeasured22-poleis five
to tentimes largerthanthemeasured18-pole,so thata centeringcorrectionbasedon the
22-poleis justified for this typeof coil crosssection.

Table1. Higher Multi-poles for 40 mm Aperture
1.5 meterSSCDipoles DS0300series*

Magnet b7 b8 b9 blO
16-pole 18-pole 20-pole 22-pole

DS0308 .0142 -.0229 .0000 .1234

D50309 -.0009 .0243 -.0013 .0950

DSO31O .0015 .0117 -.0024 .0943

DSO311 .0001 -.0074 .0000 .0945

DS0313 .0035 -.0036 .0060 .0949

* Harmonicsaveragedover thelongitudinal range -.25m to .25 m
with magneticcenterat 0 m.

Table2 showsthehigherharmonicsfor two 17-metercollaredcoil assemblieswith the
samecoil crosssectionasthe DS0 series,DC0302and DC0303. Again, the measured
22-poleis alwaysmuch greaterthanthemeasured18-pole,so thatit is mostnaturalto use
the22-polefeed-downfor a centeringcorrection.



Table2. HigherMulti-poles for 40 mm Aperture
17 meterSSCCollaredCoils DCO300series*

Magnet b7 b8 b9 blO
16-pole 18-pole 20-pole 22-pole

DC0302 .0006 .0223 -.0001 .1240

DC0303 -.0042 -.0140 -.0001 .1264

* Harmonicsaveragedover thelongitudinal range-5.0m to 5.0 m,
with magneticcenterat 0 m.

In thecaseof the50 mm apertureSSCdipolecoil crosssectionDSA andDCA series,
thedesign18-poleis aboutthreetimesaslargeasthe22-pole. We thereforeexpectthat the
mostnaturalcenteringcorrectionshouldbe madeusing the 18-poleto 16-polefeed-down
insteadof the22-poleto 20-pole.Thecalculatedvaluesof thehigherharmonicsfor the50
mm apertureSSCdipole crosssectionaregiven in the first rowof Table3.

The only experimentaldatawe haveso far on higherorderharmonicsfor the50 mm
crosssectioncomesfrom a warmmole measurementof thecollaredcoil D3A3201. The
DSA32Odataareshownin thesecondandthird rowsof Table3 for comparisonwith the
calculatedvalues.

The22-poleand 18-polehavebeenusedto makea centeringcorrectionin two separate
runsover the rawdata. In both cases,the 18-poleis threeto five times largerthan the
22-pole,so that it would seemmostnaturalto usethe 18-polefeed-downfor acentering
correctionin futuremole measurementsof 50 mm apertureSSCdipole. Furthermore,the
16-poleand 20- pole should be nearly zero. This is true if the 18-pole is usedfor the
centeringcorrection, If the22-poleis used,theseharmonicsaretentimesbiggerthanif the
18-poleis used.

Table3. HigherMulti-poles for 50 mm Aperture
SSCDipole MagnetsCalculatedComparedwith

DSA32OCollaredCoil Mole Measurement*
b7 b8 b9 blO
16-pole 18-pole 20-pole 22-pole

Calculated .047 .015

DSA32O .0005 .0646 -.0001 .0193
using 18-polefeed-down

DSA32O .0047 .0673 .0010 .0151
using22-polefeed-down

* Experimentalvaluesareaveragedover therange-0.5m to 0.5 m,
with magneticcenterat 0 m.

1DSA32I, currently under test at Lab 2, was never warm moled as a collared coil
or as a yoked magnet. It will be moled following once the Lab 2 tests are
completed.



Table 4 showshow much the harmonicsbelow the 16-polechangedependingupon
which harmonicis usedto makethecenteringcorrection. Exceptfor the 12-pole,noneof
the multi-poleschangesby more than5.3% whenthe choiceof feed-downcorrectionis
made.

Table4. Multi-poles for DSA32O CollaredCoil
Calculated with Alternative Centering Corrections

bi b2 b3 lÀ b5 b6

DSA32O .1918 -2.363 -.1072 .5680 -.0127 -.0891
using 18-polefeed-down

DSA32O .2019 -2.328 -.1047 .5706 -.0075 -.0878
using22-polefeed-down

% difference 5.3 1.5 2.4 4.6 69 1.5

Figures la and lb show the x and y correctionsin mils for DSA32O for the five
longitudinalpositionsmeasured,using the22-poleand 18-pole. Thecorrectionappearsto
be quite sensitiveto how thecenteringcorrectionis calculated.Figure 2 showstheradial
correctionin mils of themoleposition.

We concludethat for thetime being,it is bestto usethe-QVpolefeed-downto locatethe
mole positionrelativeto the naturalcoil coordinatesystemcenterfor 50 mm aperture
magnetsbuilt atFermilab. For 40 mmaperturemagnets, the22-polefeed-downshouldbe
usedasit hasin thepast.
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