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DCA321 is the secondfull length 550 collider dipole magnetbuilt at Fermilab
with all-kapton coil insulation. It is built essentiallyaccording to the specifi
cations in "50 mm Collider Dipole Magnet Requirementsand Specifications,"
BaselineIssue,August 16, 1991 "The Yellow Book". However,the inner coil
insulation systemusedin this magnetconsistsof a butt wraplayer of 1 nill kap
ton LT ifim over a 50% overlaplayer of 1 mU kaptonH ifim. The outercoils have
a 50% overlaplayer of 1 mil kapton LT flint over a 50% overlap layer of 1 mU
kapton H film. The inner and outercoil LT film layershaveepoxy only on one
side of the film. Brassshims were attachedto the inner and outer coil wedges
to compensatefor the changein the insulationthicknessfrom thebaselineASST
design.The inner coil thin andthick wedgeshad 15 mU and30 mil shims added
respectively.The outercoil wedgeshad 10 nil shims added.

Coil Fabrication

Somescratchdamageto thecoil insulationwasdetectedduring coil fabrication.
Thedamagewas repairedby applyingvarnishto the affectedareasDR 477, 456,
414a, and 400. The coils usedin this magnetare given in the following table.
All coils passedtheelectricalcheckswith no failures.

Magnet coil number cable insulation shim
upperouter 2024 4-S-30 2H+2LT one side +5

DCA321 lower outer
upperinner
lower inner

2025
1023
1024

4-5-30
3-5-25
3-S-25

211+2LTone side
2H+buttLT one side
2H+buttLT one side

+5
+0
+0

The averageinner coil sizes were doseto the target value. Theouter coils were
somewhatunder size,and 5 nil poleshims wereintroducedto compensate.The
preloadpressuresafter collar keyingwere close to the design value.

Distribution: it. Bossert, 1. Carson, S. Deichamps,S. Gou.rlay, T. Jaffery, W. Koska,
M. Kuchnir, M. Lamm, C. Pewitt, it. Sims, J. Strait, P. Masur, J. Kusminski
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Field Components

Thepredicted"normal" field componentsare shownin thefollowing table. For
the yoked harmonics,the yoke iron permeabilityis takento be infinite.

Pole w/o iron w/ iron bn
0 0.7948946 1.0472381
1 0.0000000 0.0000000
2 -0.9275075 2.5480890
3 0.0000000 0.0000000
4 0.5779247 0.4057957
5 0.0000000 0.0000000
6 0.0330854 0.0250856
7 0.0000000 0.0000000
8 0.0872760 0.0662492
9 0.0000000 0.0000000

10 0.0231962 0.0176068

The coil sizedistributions showedan anomaly nearthe return end. We might
thereforeexpect to seea largeskew sextupolea2 in this region.

Assembly

Voltagetap 180 of thelower innercoil waslost during yoke assemblyDR 488.
Somemeasurementsduringcryostatassemblywereout of toleranceDR 525, 523,
519. Oneof the quenchprotectionheaterstrips shortedto groundduring end
clampinstallation. Thereasonthis occurredwasthat thekaptonwrap aroundthe
quenchheaterwas cut flush with the end dampinsulator insteadof continuing
aroundthe cornerof theinsulator to the point wherethe heaterstrip is soldered
to a 14 AWO wire. Additional kapton insulation was applied at the position
DR 497. Much of the collar strain gaugepack data was lost during yoking.
This was becausethe signal cableswere out of the groovenear the end of the
magnet,causingthemto be pinchedbetweenthe yoke iron and the collarpacks.
The yoke iron was removedand re-installedwith the collar strain gaugesignal
cablesin the properposition.
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Magnet coil cable insulation shin wedge
DSA33O UP-out
Sp&Iding LW-out

UP-in
LW-in

235
236
135
136

4-1-40
4-1-58
3-S-26
3-S-26

2H+2LT one side
2H+2LT one side
211+butLTone side
2H+butLT one side

+5
+5
+0
+0

1
1

DSA331 UP-out
LW-out
UP-in
LW4n

240
239
140
139

4-1-58
4-1-56
3-5-26
3-5-26

2NP one side+2NPone side
2NP one side+2NPone side
3NP one side
3NP one side

+0
+0
+0
+5 2

DSA332 UP-out
LW-out
UP-in
LW-in

237
238
137
138

4-1-58
4-1-58
3-1-66
3-5-26

2H+2LT one side
2H+2LT one side
2H+butLT one side
211+butLTone side

+10
+10
+0
+0

DSA 333 UP-out
torlon LW-out

UP-in
LW-in

242
243
143
144

4-1-58
4-1-51
3-1-66
3-1-66

2H+2LT both side
211+2LTboth side
2H+butLTboth side
2NP+butLT both side

+4
+4
+2
+2

DSA 334 UP-out
cryorad LW-out

UP-in
LW-in

4-0-25
4-0-25
3-1-66
3-1-66

2NP+2NPboth side
2NP+2NPboth side
2NP+butNPboth side
2NP+butNPboth side

DCA 320 UP-out
LW-out
UP-in
LW-in

2022
2023
1021
1022

4-5-29
4-S-29
3-1-66
3-1-68

211+2LT one side
2H+2LT one side
2H+butLT one side
211+butLTone side

+5
+5
+0
+0

DCA 321 UP-out
LW-out
UP-in
LW-in

2024
2025
1023
1024

4-5-30
4-5-30
3-5-25
3-5-25

2H+2LT one side
2H-j-2LT one side
2H+butLT one side
2H+butLT one side

+5
+5
+0
+0

DCA 322 UP-out
LW-out
UP-in
LW-in

2026
2027
1025
1026

4-5-31
4-S-31
3-S-35
3-S-36

2NP+2NPboth side
2NP+2NPboth side
2NP+butNPboth side
2NP+butNPboth side

+0
+0
+0
+0

DCA 323 UP-out
LW-out
UP-in
LW-in

2028
2029
1027
1028

4-S-32
4-S-32
3-5-40
3-S-46

2NP+2NPboth side
2NP+2NPboth side
2NP+butNPboth side
2NP+butNPboth side

+0
+0
+0
+0 *

1 Two 15 mil shims in largewedge. Had difficulty

2 15 nil shimin largewedgecould havebeenusedinsted of 30 nil one. Thepole
shim of S nil wasusedonly in the quadrant4.

* Standardwedgeshave 15 nil brassshim in small inner wedges,30 nil shim in
largeinner wedgesand 10 mil shim in outer wedgesto compensatethe cable
thicknesschange.
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