
TS-SSC 90-003

Choosing Collaring "Shims’ for DS0309

J. Strait
3/29/90

DS0307 and D50308 preloads are substantially lower than predicted from
the measured coil sizes, the measured collar dimensions and the elastic
properties of the coils and collars. The current speculation is that this
is because the effective collar cavity size is larger than expected either
because of collar dimension errors or because the kapton ground insulation
is flowing into the die break of the collars. This is suggested by the
large sextupole moment in DSOSO8. See e-mail 3/28/90 ‘DS0307 and DSO3OB
preloads explained?’ To explain both the observed preloads and the
observed sextupole require that the collar cavity be too large by 7 mils
per quadrant in both the inner and outer coils. This is in addition to
the 1.5 mils that the outer coil cavity is oversize according to Cordax
measurements. Additional kapton must be added to the ground insulation to
take up the extra space.

To achieve the desired prestress 10 kpsi the coils must be 7.4 mils
larger than the design size at 10 kpsi. This is the amount by which the
collars deflect under a load of 10 kpsi. If the coils are smaller than
this and additional amount of kapton must be added to build the coils up to
the desired dimension. The amount of kapton is based on the average size
of the series of coils cured under identical conditions. The inner coils
for D50309 #108 and #109 were cured with the nominal cavity size. I had
data from 6 coils cured under these conditions: 104- 109. At 10 kpsi the
average size of these coi Is ranges between +2.7 mi Is and + 7.0 mi Is with an
average of +4.3 mils. Thus 3 mils of kapton is required to bring the coil
package to the desired size. The outer coils were wound with the mold
cavity increased by 8 mils from its nominal size. I hade data from 3 coils
molded under these conditions: 308 - 310. At 10 kpsi the average size of
these coils ranges from +7.0 to +7.8 mils with an average of +7.5 mils.
Thus no additional kapton is required for these coils.

The total azimuthal kapton "shim’ amount is 7 + 3 = 10 mils for the
inner coil and 7 + 1.5 + 0 = 8.5 mils for the outer. The outer coil shim
was rounded down to 8 mils because this will tend to increase the inner
coil stress at the expense of a small loss of outer coil stress.

Attached are

1 A table of the average coil sizes on which this calculation was
based,

2 The spread sheet used to calculate the expected 0S0309 coil
prestress and collar deflection using the specified shims and
collar dimensions,

3 A graph of the expected prestress and collar deflection as a
function of position along the coil, and

4 A copy of the memo instructing Imre Gonczy of the chosen shim
thicknesses.
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DS0309 Prestress and Collar Deflections

Predicted from Coil Size Measurements
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Col if 101 Ihgf 1/4 lot trn..r Dit. 2J$/0
p..j -1000- - - -10000--- -12000-

ooiI Ssr soIl .t.r coil ..4.r ..iI st*r
I CCCCCCOCCCCCOOCOCCCCOOCOCCCCCCCCC 0.OTht 0.0151
2 up 0.0272 0.O12 0.0249 0.0190 0.0225 0.0166 0.01* 0.0151
2 ó 0.0246 D.OIBS 0.0228 0.0173 0.0212 0.0133 0.01% 0.0151
3 OOOOcOOOOcOQQOOOOOOOOQOOOOOCcOOOOC 0.02% 0.0151
4 OOOOoCCOOOcOOOOOOOQCOOOOOOOCCOOOOOOOOOOC 0.0145 0.01St
5 up O.02U 0.0192 0.0242 0.0180 0.0220 0.0166 0.0193 0.0151

dii 0.0241 0.0185 Q.0fl2 0.0175 0.020? 0.0164 0.0193 0.0151
6 0.0192 0.0151
7 0.0114 0.0151
I up 0.0255 0.0192 0.0231 0.0180 0.0207 0.0166 0.0182 0.0151
a 0.0230 0.O1BS 0.0206 0.0175 0.01% 0.0164 0.01B2 0.0151

9 0.0179 0.0151
10 0.01% 0.0151
11 up 0.0259 0.0192 0.02S6 0.0180 0.0211 0.0166 o.oiaq 0.0151
11 t 0.0281 0.0105 0.0215 0.0175 0.0200 0.0164 0.0189 0.0151
11 0.0184 0.0151
ii 0.0171 0.0151
14 up 0.0236 0.0192 0.0214 O.Q180 0.0112 0.0166 0.0169 0.0151
14 di, 0.0213 00185 0.01% 0.0115 0.0101 0.0164 0.0169 0.0151
15 QQOOCOOOOOOOCOCOOOOCOOOOOOOOCOOOOOCGOCC0.01?? 0.0151
16 OOOOCCOOOOXOQOOOGOOOCOOOOCCCCOOOOOCC0.0171 0.0151
17 up 0.0243 O.Olfl 0.0216 0.0180 0.0195 0.0166 0.0172 0.0151
17 di. 0.0216 0.0185 o.oic. 0.0t75 0.0184 0.0154 0.0172 0.0151
18 OOOOOOOOOOOOOOCOOOOOCOOOOOOOOOCO0.0175 O.G151
19 OOOOOOOOCOOOCOOCOOOOOOOCCOCOOOOCcOOOC0.0176 0.0151
20 up O.022 0.0192 0.0207 0.0180 00184 00166 0.0161 0.0151
20 da 0.0210 0.0115 0.0190 0.0175 0.0176 0.0154 0.0161 0.0151
21 OCOO%OOOCOOOOOOOOOW 0.0170 0.0151
fl OOOOOOOOOOQ0OOOOOCOOOOOOOOOOCOOOCOOC0.0175 0.0151
2* Vp 0.0250 O.01q2 O.OflS 0.0190 0.0202 0.0166 0.0177 0.0151
23 0.0225 O.OIBS 0.0206 0.0175 O.Qlgo 0.0164 0.0171 0.0151
24 COQOCOOCOOOOCCOOOOOOOCCOCCOQ0.0155 0.0151
P.. $ 6000 0O0 1QQ 12000

oci l-,nt.r aol l-.nt.r coi I-.ot.r col I-n.tsr
1 0.0030
2 up 0.0000 0.0069 0.0069 0.0047
2 dn 0.0061 0.0055 0.0049 OOOOCOC
3 0.0064
4 0.0042
5 vp 0.0074 0.0062 0.0064 0.0042
5 a. 0.0056 0.0047 0.0041 CCOOOOQ
6 0.0041
7 0.0055
B up 0.0063 O.1 0.0041 0.0081
B do 0.0045 0.0011 0.0031
9 0.0028

10 0.0035
11 up 0.0067 0.0066 0.4S 0.0038
21 di, 0.0041 0.0040 Q.QQ$ OOOCOOOC
12
II 0.0020
14 up 0.0044 0.0084 0.0026 0.OOIB
14 th. 0.Q029 O.1 0.0017 OOOO
15 o.oo2e
16 0.0027
17 up O.t 0.0016 0.0029 O.QQtl
17 a 0.0051 0.0023 0.0020 CO
ii 0.0024
19 0.0025
20 v 0.0034 0.OOfl 0.0011 0.0010
20 &, 0.0025 0.0015 0.0012 QOOOOC
21 0.0019
12
22 up 0.0060 0.0046 0.QOM 0.0026
23 Is 0.0040 0.0031 0.0026 XCC
24 0.0004

I?:
1 2-11 0.0071 0.0060 0.0060 0.0040
.i 0.00% 0. O.0O O.XO7
nnq. 0.0017 0.0015 0.0011 0.0016

<14-fl> 0.0047 0.0CM 0.0027 o.ooig
sig 0.0010 0.000S O.7 0.7
rIng. 0.0024 0.O01 0.0013 0.0016

2-fl 0.0CM 0.004* 0.009 0.0029
sig O.X15 0.0015 0.0014 0.0015
flhg. 0.0048 0.0042 0.0041 0.00!?

C 2-11 0.0063 0.0048 0.0040
sig 0.0001 0.0010 0.00%
rang. 0.0016 0.0024 0.0018

14-22 Q.X51 0.0023 0.0019
s;g 0.0006 0.0007 0.0006

0.0015 0.0016 0.0014

2-23> 0.0042 0.0013 0.0029
sig 0.0013 0.0014 0.QO13
r.ng. O.OOM 0.0040 0.0087

Mi
1-24 0.0029
*ig 0.0012
rag. 0.0060

SX4 ry ni
cell.. Ivrnsr

24.17 6.7 10.6 8.2
27.52 7.3 12.B 10.6

2g.04 7.5 13.8 10.5
26.EO 7.3 uS
26.60 7.2 ItS 9.7

26.40 7.4 21.5 9.B
24.73 7.4 9.9 9.6
24.37 7.2 9.8 9.7

23.76 7.0 L6 9.6
25.18 7.5 10.3 9.9
25.79 7.3 11.1 9.0

24.78 7.1 10.4 9.5
fl.14 7.7
21.74 7.0

21$ 1.5

fl.84 7.1
== to

23.15 8.1
20.11 5.4

21.94 7.2
12.55 7.3
23.56 8.5

==
1ISO 5.4



C.iIf lot Pint DCO3Ø 2/4 I Die DO. 1/8/90
P0.1 -6--- -OOC--- -10000- -12000----

soil st*r iou .nt.r ocil n.tsr i I .tsr
1 C0000000000000000000000000000000000C0.0177 0.0151
2 qp O.02U 0.01g2 0.O4S O.01@3 O.0flO 0.0166 O.OIQS 0.0151
2 &, 0.0241 0.0104 0.0225 0.0173 0.0210 0.0162 0.0195 0.0151
I OOO00CO0O0COOCOCOOCOOCOOOOOOOOOOOC0.0206 0.0151
4 O.010g 0.0151
5 p 0.0Th’ 0.0152 0.0221 0.0190 04205 0.0166 0.0180 0.0151
5 dn 0022$ 0.0184 0.0210 0.0113 0.0194 0.0162 0.01% 0.0151
* 0.0177 0.0151
7 0.0172 0.0151
U vp 0.0145 0.0199 O.O 0.0175 0.0200 0.0164 0.0173 0.0149
* a o.o2iq 0.0183 0.0202 0.0171 0.0105 0.0161 0.0171 0.0149

o.oisq 0.0150
10 OOOOOOOOOOOOQOCCOOOOOOOOOOOOOCOOOOOOCCOCOC0.0112 0.0150
11 w O.O23 0.0141 O.OO 0.0117 0.0202 0.0163 0.0179 0.0150
11 a 0.0225 0.0182 0.0206 0.0171 0.0193 0.0161 0.0179 0.0150
12 0.0185 0.0160
1$ mO 0.0175 0.0151
14 up 0.024S 0.0191 O.4 0.0177 0.0202 0.0168 0.0175 0.0151
14 &, Q.O O.01S2 0.0204 0.0171 0.01% 0.0161 0.0176 0.0151
15 0.0118 0.0151
26 O 0.0201 0.0151
17 up O.Q272 0.0191 0.0246 0.0177 O.G O.016t 0.0197 0.0151
17 a. 0.0245 0.0182 0.0226 0.0171 0.0210 0.0161 0.0197 0.0151
13 0.0197 0.0151
19 O.012 0.0151
20 v, 0.0250 0.0191 O.C225 0.0177 0.0202 0.0163 0.0172 0.0160
20 Sq O.0fl4 0.0112 0.0207 0.OlTt 0.0191 0.0161 0.0172 0.0150
21 0.0171 0.0150
fl CCCCC00COOOOOOOCCOOOOCO0OOO00OOOCCO0.0170 0.0150
2$ up O.022 0.0191 0.02*0 0.0177 0.0207 0.0168 0.0177 0.0150
23 1. 0.0225 0.0182 0.0208 0.0171 0.0195 0.0161 0.0171 0.0150
24 COOOOOOOCCOOOO%OOOOCCOOOCCCCOOOOC0OOCC0C00OOC 00t51 0.0150
Pt. f 6000 8000 1 SQC.O Sr

oi l-.nt.r o’ l-n.t.r Go’ -.nt.r cci t-.nt.r
1 O.6 n.5 9.9
2 up 0.0076 0.0065 O.Th4 0.0044 26.45 12.1

Sn 0.0%? 0.0062 0.0048 COO OOO OCC
I 0.Th4 2S.4O II.?
4 0.0018 25.29 11.1

vp 0.0069 0.0047 0.X 0.0029 21.51 9.4
5 do 0.0042 0.0057 0.0032 00000® OOOQ
I O.6 22S1 t.4
7 0.0021 21% 1.6
I up 0.0066 0.0046 0.00% 0.0024 22.54
S do O.OOM 0.0041 0.0024 OOO OOOOO
9 0.0009 19.11 5S

10 0.0082 24.10
11 up 0.0048 0.0043 0.00$ 0.0021 2&.52 4.4
11 S, 0.0043 0.0087 0.0032 OCCOOC OOOC
12 0.X$5 24.69 10.B
18 O.OOfl fl.74
14 lip 0.4 0.0047 O.X39 0. .74 8.6
14 è 0.0040 0.0013 0.0029 C0 O%W OOW
15 0.005? 2S. 10.1
16 0.0060 27.62 13.9
17 vp O.ai 0.0069 G.0069 0.0046 26.84 12.8
17 dn 0.0068 O.0C6S O.OO4 OCOOU 000000CC OOOO
II O.%46 26.84 12.4

0.0041 .86 11.3
20 up O.9 0.0048 O.X39 0.0022 .15 8.0
20 a 0.0042 0.0056 o.ooao QC00000C COOC
21 0.0021 21.% 7.8
22 0.0020 21.76 7.1
23 up 0.0061 0.X6$ 0.0044 Q.7 21.18
2$ di. 0.004 0.0037 0.0012 OO OOOC
24 O.Xt1 20.X 7.0

2-11 0.0 O.0 0.0042
slu G.0012 0.0010 O.OO 0.0009
nfl.. o.0os o.0 0.0013 O.0O

14-fl 0.0064 O.fl4 0.0045 0.0050
jig 0.0012 0.0010 O.9 0.OOtl
ring. O.7 O.00fl O.O 0.0024

2-11 0.0062 0.0062 0.0044 0.øCti
.ig 0.0011 0.0010 O.
nfl.. o.oo o. 0.0dB 0.O

2-11 0.0045 0.0039 0.0054
sip 0.0009 0.0009 0.0010
nno. 0.0021 0.0021 0.4

2423 0.0047 0.0040 0.X3S
.‘ 0.0011 0.0010 0.9

0.0023 0.0022 O.O

C 2-23> 0.0046 0.0040 0.0015
s’s O. 0.0009
ring. 0.0021 0.0021 0.0024

1-24 0.X51
sia 0.0012
ring. O.X45



C.Uf 309 N*g$ C60309 1/4 I.. OJ1 Dat. 3-16-40
Po.f -6000--- -1000- -10000- -120C0-

I str 11 sWr 0 I .ttr ..ll stsr
1 OOOCCOOOOCOOOCOCOQCOOOCCOOOOOOOCCOOCCCCOOCOC1.0010 0.9975
2 v 1.0092 1.0000 1.0071 OS92 1.0053 0S905 1.0033 0S975
2 dii 1.0071 0.9970 1.0054 0.9*9 1.0042 0.99U 1.0033 0.9975
£ OQOOOOOOOCCOOCCCCCCCCOCOOCOOOCOOOOOOOOOOOCU1.0014 0.9975
4 1.0080 0.9975

up 1.0105 1. 1.0082 0.9920 1.0065 0.9965 1.0045 0.9975
S do 1.l O.9t? 1.0065 0.9989 1.0064 O.99fl3 1.0045 0.9975
$ 1.0047 0.9975
I OQOOOCOOCOOOOQOOOCCOOOOQOOOOOOOOOCQO1.0086 0.9975
I up 1.0091 2.0000 1.0071 0.9991 1.0055 0.9*4 1.0037 0.9975
S di. 1.0071 0.49% 1.0055 0.9900 1.0045 0S98 1.0017 0.9975
9 OOOOOQOCOCOOCOOOOOOOOOOOOOOOCOOOCOOOOCO1.0045 0.9975

IC OOOCOOOOCCOOQCC 1.0060 0.99Th
11 Up 1.0101 1.0000 1.0013 Q.Q1 1.0067 Q.9%4 1.0048 0.9975
ii a 1.0062 O.996 1.0066 O.9 10055 0.9962 1.0048 0.9975
12 1 .ooag 0.9975
ii OCOcCOOOOOOOOOOCCOOOOOOOOOOCOOOOOOOOoOOO1.0021 0.9975
14 up 2.0066 1.CCOO 1.0066 0.591 1.0047 O.9QS4 1.002q 0.9975
14 dii 1.0065 0.99% 1.0048 O.9Q8S 1.0087 0.9*2 1.0029 0.9975
15 OOOOOOCCOOOOOOOOOooOOcOoCccOOCOOOOOCoOOOOOOC1.0029 O.tllS
16 OOmCOOOCCCQQCCCOOOCOOCOOoOQOOoOOQOO%OC 1.0014 0.9975
17 up 1.Q%5 1.00% 1.0065 0S991 1.0046 0S964 1.0029 0.9975
17 a 1.0065 Q.9Q6 1.0048 o.gq 1.0037 0S962 2.OO2 0.9975
18 CCCCCOOCOOOOOOOCCOOOOCOOOOCOOOC 1 .O06 OS7S
19 QOflCOOCCOOCCCCCOOOOOOOOOOOCC1.0035 0.9975
20 p 1.00% 1.0 1.0071 0.9991 1.0054 O.Q%4 1.0085 0SQ75
20 t 1.0072 0S996 1.7 0.9qu 1.0044 OS*2 1.0085 0.9975
21 OOOOQOQCOCCmCOOOQCCCQ3OQcQCCOOOOC 1.0083 0.9975

1.0058 03915
28 .p 1.5 1.0000 1.0067 0.9991 1.0049 0S964 1.0029 0M75
23 &. 1.0067 0.9996 1.O 0.9*8 1.O08 0S981 1.0029 OSW5
24 OOOOOOOOOOOOOOOOOOOOOOOOoocOOCccCooOOOO1.0024 0 MIS
Pa. I . 000 0000 10000 *12000 SQC.O flr .vg str

oos!-sus.t*r 00’ I-..4.r oi I-.t.r 0*’ l-nstsr o.it.r
1 0.5 20.26 9.2 8.
2 p 0.0092 0.0079 O.OO6S 0.0058 20.75 U.? 1.5
2 dii 0.0101 0.0065 0.0069 m OOOOOO OOOOCCCOC
5 0.0059 2O. 8.5 9.2
4 0.0065 20.26 8.8 9.1

u 0.0108 0.0112 0.0080 0.0071 fl.90 10.9 10.0
da 0.0064 0.0076 0.0071 0C OO COOOOOO

6 0.0072 23.06 1O.S 9.6
7 0.0061 21.25 9.1 Q.7
S sp 0.0091 0.O 0.0071 0.0062 21.41 9.5 8.9
t 0.00Th 0.0067 0.0063 C CO OCCOCOOOOOOC

0.0070 fl.fl 11.1 9.4
10 0.0075 23.54 11.5 9.1
11 Vp 0.0105 o.00q2 o.ooes O.X75 21.22 11.8 9.7
n a o. 0.00Th 0.0078 oO OOODC
12 O.4 21.74 10.0 8.7
28 0.0048 ii.?? 7.1
14 up 0.0006 0.0075 0.0063 0.0054 20.C9 1.1
14 do 0.OOGq O.C O.QCa OOOOt m
15 O.3 19.fl 7.1
16 o.oos 17.61 6.0
17 p O.S 0.0074 0.0062 O.4 20.09 1.1
17 da D.9 0.0060 0.0055 QCCCC CCOQQC
ii 0.0061 21.25 9.1
19 0.0060 21.0 LB
20 up 0.0086 0. 0.0070 0.0060 21.06
20 a 0.0015 0.0069 0.0062 OOOOOOa
21 0.0061 20.75 3.8

O.3 21.58 9.2
flu, 0.0Os5 0.0076 0.0066 0.0054 20.09 S.C
23 di. 00071 0.0062 O.5 ZOO XoOC
24 O.004S 19. 1.8

Ir:
2-11 0.OO? 0.0105 0.0076 0.0066

.;. 0.0007 G.C *.7
ras. 0.0012 0.08* 0.0015 0.0015

14.23 O.S 0.00Th 0.0065 O.Oe
sli O.1 O.$ O.4 0.0001
nng. 0.0001 O.6 O. O.6

1-23 o.ooqi 0.00% 0.0070 0.0061
.;. O.QQ 0.0050 O. 0.0000
mg. 0.0011 O.0 0.0021 0.0019

2-11 0.flI 0.0072 O.00S1
*ig O.OOtl O.XO6 0.0007
ring. O.6 0.0013 0.0014

14-23 0.0071 0.0063 0.0057
gig O.5 O.4 0.0003

0.7 0.0009 0.0007

2-fl 0.0079 0.0067 0.0062
.i 0.0011 O.7 O.7
nnt. 0.0032 O.OOIB 0.0010

iii.
1-24 0.OO6
eg O.9
irn’a. 0.0038



Caill 5% 11,0 D$OQ 1/4 oc WIS Dat. S-Il-jo
Poef -6000- 00 -10000-. -12000---

I st*r 0411 .nt.r coil nut*r ooi I
1 OOOOOOOOOOOOOOOOOOOOOOaOCCCOOOOOOOOCCOOOC 1.0033 O.q975
1 up 1.0106 1.000Q 1.0011 o.gqql 1.0066 0.9964 1.0045 DM74
2 4.. 1.0011 O.Q95 1.0066 OSO8 1.0053 OS%1 1.0045 0.9974
a 1.0043 0S914
4 1.0043 0S974

up 1.0100 1.0000 1.0079 OS9QI 1.0062 QS4 1.0042 0.9974
a I.QQeQ 0.9995 1.0064 0.99 1.0062 OS*1 1.0042 0S974

6 1.0043 0.9974
7 1.0044 0 .Q14

p i.ooqo 1.0000 1.0070 0.9991 1.0051 O.9%4 1.0033 0.9974
B Sn 1.0071 0.99% 1.0055 0.9988 t.OOU O.981 1.OO3S 0.9974
9 1.0032 0 S974

10 OQOOoCCOCOOOcCccQOOOOOOOoOOOOOOOCOOOCCOC 1.0043 0.9974
11 p 1.X11 1.0 1.QON 0.9991 1.0011 0.9981 1.0051 0.9975
11 dii 1.09 0.9997 1.0072 0.Q%9 1.0060 0.9912 1.0051 0.9975
12 COOCOOOCCOOCQOOOOOOOCCOOO 1.0050 0.9975
1$ 0COOOOOOOOOOOCOCOOCOOOCCCCCCCCOQCCQOOOQC1.0027 0.9975
14 rn 1.0096 1.0000 1.0014 0.9991 1.0057 O.Q%8 1.0015 o.q975
14 di’ 1.0074 0.9997 1.X51 o.cceq 1.0048 0.9902 1.0034 0S975
15 OOOOOOQ OOOCCCOOOOCOCOOOCCOOO 1.0084 0.9975
16 1.0017 0.9975
17 up 1.0100 1.0000 1.0079 OSqql 1.0061 o.gqes 1.0042 0.9fl$
17 di 1.0077 0.9997 1.0062 O.9W9 1.0050 0.9*2 1.0042 O.Q75
ii OOOCOOCCCOCCOOOOOOOOOOOC 1.0049 O.975
ia OOOOOOOOOOOCCOOOOOOOCOOOOOOOOOOOOOOOOCOOCOOC 1 .44 O.qq75
20 up 1.0106 1.0000 1.0063 0.9991 1.0067 0.9983 1.0045 0.9975
20 di. 1.4 0.9q97 1.0067 0.9989 1.0065 OSS2 1.0048 o.qqm
21 1.0045 0.9975
22 1.0047 0.99Th
23 up 1.O0O 1.0000 1.0010 0.991 1.0052 o.ggea 1.0053 0.9975
2$ a 1.0069 0.9997 1.0C6 O.990a 1.0040 0.9962 I.0OSS 0S975
24 1.0029 0.9915
Pc. I 6000 - 0000 10000 12000

0*’ I-.t.r oo’ I-...t.r cal I-.nt.r O01 I-iist.r
1 0.0058 24.4 1.7
2 up 0.0106 0.0092 Q.2 0.0071 28.12 10.2
2 di. 0.0086 0.0078 0.0072 OOOD3C
& 0.0069 27.15 9.5
4 0.0069 27.63 9.9

p 0.0100 0.0008 0.0078 0.0068 27.59 9.7
di. 0.0095 0.0016 0.0071 OCOC 0000000C OOOC

6 0.0069 21.63
7 0.0070 27.07 q.q
8 up O.00O 0.0071 0.0067 O.O06 25.19 7.7
I S. 0.0076 0.0064 0.0062 OOOO VOOCQOOC

0.0058 24.94 7.7
10 0.0069 27.55 9.8
11 up O.OOU 0.0097 Q.0 0.0076 29.34 11.6
11 da O.OO2 0.0085 0.00Th COOOOC OCOOOC OOOOC
12 0.0075 29.10 11.8
15 0.0062 28.48 6.1
14 u 0.0096 0.XB$ 0.0074 0.0061 25.68 ‘.0
14 a. 0.0071 0.0068 0.0064 CCCC
15 0.0059 25.19 7.1
II 0.0062 25.42 2.7
17 up 0.O1CO 0. 0.CTh 0.0067 21.14 9.6
17 di. O.QO 0.0018 0.8 OOC OCOO
ii 0.0074 28.85 10.9
19 0.0069 27.63
20 p 0.0106 0.0042 O.4 0.0071 29.12 10.4
20 ó 0.007 0.0071 0.00Th C
21 0.0070 V.87 10.2
n 0.0072 21.16 1G.O
23 p 0.00% O.X19 O.9 O.X5 24.94 1.0
23 6, 0.0012 O.$ O.S OW
24 0.0064 23.91 7.7

IF: 26.65 9.2O67
2-11 0.0077 0.9 O.OO7 o.ooeq

*‘ 0.0044 0. 0.0 O.7
nat. 0.0094 0.OOIB 0.1 0.0017

14-23 o.ooqg O.6 0.0076 0.0064
.i1 0.7 0.0006 0.00% 0.0006
nnq. 0.0016 0.0018 0.0015 0.0018

2-21 O.07 0.0%? 0.00Th 0.0066
.;g 0.0051 0.0006 0.0007 O.6
nag. 0.0094 0.0018 0.0021 0.0018

2-11> 0.0066 0.0076 0.0071
gig 0.0007 0.0006 0.0007
rang. O.C01I 0.0015 0.0016

14-23 0.0079 0.0071 0.0066
jig 0.0006 0.0005 0.6

0.0015 0.0015 0.0015

2-21 0.O 0.00Th 0.0068
s;g 0.0007 0.7 0.0007
nag. 0.0020 0.0020 0.0010

1-24 0.0066
sig O.7
ring* 0.0024



Cal If US H.gf 050309 1/4 bc Irrn.r D.t. 2/3/90
Slii.: 0.010 Cal Ir *rr.r: -0.007

Or... 4 10000 12000
six. 0.0089 0.0072 0.OO6 0.0059

Iinnr fit .tr.n * f.iz.
.O a 23.91 cf1 à/à * -2.029 ku/ti I

.II.r.d flra.
9.2

c.lij 109 N.Ø OSOIOQI/4 ac On. 2/I/SQ
Slut: 0.010 Cal lit *rr.r: -0.007

flros 6000 9000 IQ000 12000
six. &0092 O.fl2 0.0074 0.0061

I;n..r f .tr.n *

sO . 14.06 kp.i th/dx * -1.%2 kp.i/.iI
ooIl.r.d trsn

.9

Cci if 30 M.gf OSO1O9 1/4 ac D.t. i-is-qo
Slil.: 0.001 Catlir *rr.r: -0.0085

str*n 6000 9000 10000 12Q00
*ix* 0.0006 O.5 0.0065 0.0016

Iin..r fit * fsiz.
.0 21.06 Icp.i S/dx s -1.651 k1/.i I

.Il.rd .tros
Li

Coili SOS flagf DO9 1/4 lee D.t. $-1$4O
$1.1.: 0.OOS Col hr *rror: -O.$

flns 6000 lOGO 10000 12000
*ir* 0.0081 0.0002 0.0073 0.0061

lin.., flL ste... * fsi:.
.O s 17.22 lipsi Sit * -1.442 k1/.iI

oII*r.d flrsn
‘.5

Col ‘Er oo.pi l.nc. in t.r of g. irnnr.eut.r 0*’ street
CI I.r v.rtinl offset advi&. I I Ir my fro. ..go.t c.nt.r
thE/S. * 0.56 *11./lw.i 40 * 2.11.

Coil IY.I.Q atm. * fooI I.r Sf I.ction
.0 * 4.57 kp.i 4/t * 1.716 k1/.i I

Av.rag. of 4 oiIs:
sO * 24.06 kp.i o/d * -2.02 k1/.i I

oI hr v.rtial ndiu.:
7.3 *ii.

Ay.rn. inn.r stress - 9.5
Anr.. .ut.r sir... * 9.2

Anng. coil Mr..s * 9.4



* Fermilab

3/29/90

To: Imre Gonczy

From: Jim Stra4_-

Subject: DSO3OQ iiaxing Shims

In addition to the normal ground insulation 10 mils of Kapton should be
added to the pole faces of the inner coil and S mhz to the outer coil. This
Kapton should be extended as far into the end as possible. The Kapton will
consist of two layers whose ends should be staggered by about 1/2".

cc: Rodger Bossert
John Carson
Wayne Koska


