Spool Harmonics Data

Note: the spool data to be discussed are from warm AC
measurements - they can be interpreted as representative of
geometric values only. There is no information here on hysteretic
behavior, magnetization effects, or saturation

Archival Data Files - D. Harding, R. Hanft proprietors
Q:\Tev-Magnets\Spools

refmenu.htm
spoolangles.dat
spoolresistances.dat
spools_1-100.html
spools_101-200.html
spools 201-300.html
spools 301-400.html
spools_1-100.txt
spools _101-200.txt
spools 201-300.txt
spools_301-400.txt
spool _harms.txt
[spool _harms.xlg|

TD-02-048.doc

Harmonics Only Extractions

Q:\COIR-M agnets\Spool Harmonics
spools 1-100_harmSum_0402291552.Ist
spools 101-200_harmSum_0402291552.Ist
spools 201-300_harmSum_0402291552.Ist
spools_301-400 _harmSum_0402291553.Ist
[Spool_harmSummary 040229.xI5

Note: the‘Q’ driveis\Tdserver1\project




Harmonics for Correction Coils

all spools
Entries bl b2 b3 b4 al a2 a3 a4
- 1o Mean 25 | 1742 | 56 | 300 | 23 | -79 34
Dipole Z 382 | 573 | 184 | 1486 | 340 | 110 18.0
Seon o Mean | -344 | -47 57 20 38 | 1711 | 47
2 1620 | 375 | 105 | 190 349 | 863 17.8
o o8 Mean | -704 77 00 | 431 | 594 | 83 18
Ouadrupole 2 1813 33.9 80 | 1951 | 2460 | 368 14.0
o - Mean | 1050 | -601 | -103 | 00 | 548 95 15
2 2085 | 2011 | 402 72 | 2157 511 191
o ™ Mean | -183 | -160.6 06 | 504 | 532 | 104 | -136
Sextupole Z 1439 | 3529 459 | 1303 | 3776 | 4573 | 452
Seow - Mean | 386 | 1681 | 903 | 221 | -357 | 531 7.8
2 1796 | 4133 | 4496 | 522 | 1862 | 3659 57.4
Mean | 292 | 566 | -177.9 142 | 336 | 2383 | -1263
Octupole  |Normal 165 2 1852 | 1778 | 5786 1001 | 1868 | 5765 | 5762
- indicates ABS(mean) > 100 units
- indicates ? > 100 units
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Spool Corrector Harmonics Data
b,, a, vs. Spool Number: Normal Sextupoele
] zﬂﬂ.ﬂ T T T T T T T T

Y
v
n
1l
n

400.0 ‘ .".

“l \,

il Ml 20N ERY A 2

8500.0

i
il |
'!| it l ]1 AR dlile
et ||" e SR ...f,l.i\ ,
h A “h i =t i By O | ..I
-800.0 - ° u N 1V . i
12000 L L
0 100 200 300 400

Spool Number




i Mo 2 N0 T 02 File: spoclilfarm i _b2al_nermSexi (daRoa0ssE_bisaFlle 00 gy

Spool Harmenics Studies
b, a, Normal Sectupole Correctors

m i i i I i i 1 I i I i i i I
Average: - 16058 Average: 5320
Sipma : 35289 Sigma : 37759
Entries: 311 B Entries: ¥11
s -
s
* WEr .
:E tusasy
- -
w axa) raray
[ — anany
& u
E — - =
£ i i -
E 10 | | 4
o L_T1 O ﬂ .
-1200 -800 -400 0 400 800 1200

4
units *10




units (¥10%)

Fiber apoond Moo Dt _smorrmad M ot 00008 OMOMAE 2, wam g

Spool Corrector Harmonics Data
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Spool Harmonics Studies
b, , a; Normal Dipole Correctors
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Summary

First the disclaimer: this is a work in progress

A first look at spool corrector data confirms
folklore - the harmonics are fairly frightening:

the means are significantly non-zero
the sigmas are enormous

While it's true that the Tevatron is working better
than ever, it is certainly not obvious that we would
want to reproduce the existing corrector design

specifications for new correctors must be
developed from AP simulations - not based on
the old data

We need to make studies of corrector cost as a
function of requirements

do we need to estimate the cost difference
between random wound and modern ‘wire
tape’ construction ?

avoid wedges, (complicated) end designs, and
R&D if cost significant



