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The Effect: The transferfunctionsfor magnetsDSA321 and DSA323,
the first two model50 mm apertureSSCdipole magnetstestedat Fermilab, are
shownin Figuresla and lb. Thehorizontalaxis givesthepositionof thecenterof
the "Morgan" coil Probe11 in inches. This probeis nominally 18" long. TheLab 2
magnetometerwasusedto read out theprobein both cases.The outermosttwo
points in eachgraph havepart of the activeareaof Probe11 out of the yoked
portion of themagnet. Both transferfunctionsaremeasurednear5 kA transport
current,at 4.2 K. A slight "bowing" downwardtoward the endsis apparentin
bothDSA321 andDSA323.

Figure2a showstheDSA324 transferfunction measuredwith the dipole
buckingcoils ofBNL B2 mole, a tangentialprobewith nominal24" activelength.
Thesedataweretakenatroom temperaturewith 10 A transportcurrent. Because
of themole probe’slength,only thepoints out to ±10 incheson eachsidehaVe the
entireactivelengthof theprobein theyokedportionof themagnet. Thehorizontal
axis is kept to thesamescaleasFiguresla, lb, and2b to facilitatecomparison.

Figure2b showsthetransferfunctionfor DSA324measuredwith Probe11
readoutby themagnetometer.Figure2c showstheresultwhentheHAL2 system
is usedto readout Probe11. Both tests aredoneat 4.2 K near5 kA transport
current. In both casesa cleardistortionis visiblerelative to thepatternof DSA321
andDSA323.

Figure2d showstheresultfor the Rawson-Lushprobe,nominally 1/4" in
length. Thesedatawere takennear5 kA at 4.2 K1. A distortion of the transfer
function is seenat the return end of the magnet. The distortion seemsto be
concentratedin theregionof thereturnend monolithic yokepack. The transfer
function dropsoff rapidlyoutsidethe yoke at the leadend, but for somereason
remainsat ahigh valuetowardthereturnend.
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1The horizontalaxis valueshavebeenrescaledto make the rapid fall-off of transfer
function at the lead end coincidewith the nominal endof the yoke packs. A more accurate
transformationof theLVDT datausedmustbemadeto berigorous,andtheabsenseof arapid fall
at the returnendmustbeexplained.

Distribution: S. Gourlay, R. llanft, T. Jaffery, W. Koska, N. Lamm, J. Strait, N. Wake



Discussion: The main purposeof this first memo is to circulateplots
showingtheeffect seenin thedata,so I will keepthetheorizingto aminimum.

The appearanceof a distortiononly in 4.2 K datasuggestsan effectof the
iron yoke. Could theyokepacknearthereturnendbe saturatingat a lower field
thantherestof theyoke? Sincethehon contributesabout30% of thefield atthis
current,theeffectwould be 1% / 30% - 3%. In otherwords, somethinghasto be
amisswith the yoke at thefew percentlevel to accountfor the distortion. The
changein transferfunctionacrossthereturnend monolithicpackindicatesthatthe
pack’spropertieschangeover its length.

Anotherpossibility is thenew50 mmwannbore. MagnetDSA324wasthe
first magnetto be testedwith this warm bore. If theboretubeweresimply tilted
relativeto themagnetaxis at an angletheta,themeasuredtransferfunctionwould
becosthetatimes its truevalue. To get99% of thetruevaluewould requirea tilt
angleof 8 degrees,which would meanthe bore tubewas about6 inchesout of
alignmentfrom one end of theyokedportion to theother,which is much greater
than theinaccuracyin therealbore tube. Besides,an overall tilt could not alone
accountfor the distortion, since it would give a uniform decreasein transfer
function. It may be that thebore tubecontainssomemagneticmaterial,but it seems
that this shouldleadto an increasein thetransferfunction.

Finally, sincetheeffectdoesn’t showup in thewarm data,somethingcould
havehappenedto themagnetbeforeor during setupatLab 2.

Recommendations:

1 Now thatmagnetDSA324is warmedup, we will performESR
measurmentsat 10 A currentto determinewhetherthe spatial distortion of the
transferfunctionremainsatroom temperature.

2 DSA326 will be testedcold,andif the effect is still there, the
newwarm borewill be stronglysuspect.

3 If theeffectdoesnot showup in DSA326andis alsonotpresent
in thelow currentdatafor DSA324,thensomethingmustbe happeningto DSA324
itselfat low temperature.
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DSA324 Transfer Function 300 K, ±10 A DSA324 Transfer Function, 4.2 K, 5080 A
and 5057 A from EAOO2 and EAOO9
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DSA321 Transfer Function, 4.2K, 5000 A
From .EAOO1I
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