
L

0 Fermilab lu%1i20

To: J. Butteris, S. Deichamps,W. Kinney, M. Lamm, J. Strait, C. Hess

From: K. Coulter

Subj: Noteson TangentialProbes: Calculationsfor Probe14 atLab 2.

Probe14 is thenew25cmprobeunderconstructionin Lab 2. Therearea

tangential,abelly band,and2 dipole windings,Dl andD2, as well asan auxiliary

tangentialwinding.

Thepertinentprobegeometryparametersamlisted on page1. Thecalculations

follow from references[1], [2] and [3]. Page2 showsthebuckingfactorwhenusingonly

the belly band. Page3 showsthe buckingfactorswhenusingonly Dl andD2 no belly

band. Pages4.0 - 4.2 showtheequationsandbuckingfactorswhenusingDl andD2 to

makecorrectionsto buckingwith thebelly band. Sincethis correctionis requiredonly in

the eventof probeimperfections,thesefactorswill haveto be determinedfrom

measurementsusing theprobe.

Page5 teiteratesthedefinitionsof Cn 5nFn andin from reference[3]. Page6 is a

table ofFn’s for no bucking,belly bandbucking,andDl andD2 bucking,formultipole

numbern, whereD=0 is thedipole. Theseresultsarefrom theFORTRANprogram

TANGENTIAL.

Figure 1 showstheprobesensitivityfactor,Fn, for probe14 asafunctionof

multipolenumbern, wheren=Ois thedipole. Theresultsfor both theunbuckedand

buckedtangentialwindingusingthebelly bandaresimilar to theexamplecalculationin

reference[3]. Themagnitudeis lower by approximatelyafactorof 5 sincethe lengthof

probe 14 is about1/5 theprobelengthusedin theexamplecalculation. Figure2 showsFn

vs multipolefor theunbuckedtangentialwinding andfor thebuckedtangentialwinding

usingDl andD2 for buckinginsteadof thebelly band.

Tables1,2 and3 list theoutputfrom theprogramTANGENTIAL thatwas usedto

makethefigures. I havealsowrittenin thebuckingfactorscomputedin program

TANGENTIAL for comparisonwith thevaluescalculatedon pages2 and3.
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Probe Sensitivity -- Lab 2 Probe 14
Belly Band 20/4 turns, r12.42 mm, 1=24.30 cm, betall.54 degrees
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14Probe Sensitivity Lab 2 Probe
Dl & D2 bucking tan: 4 turns, r12.42 mm, 124.30 cm, betall.54 degrees
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N NBAR c: - S FM**Qt+2 GAMMA - FORLITL - FO0.391N.
0. 1.. 0.3286E-09 -.1944Ei-01 0.2415E-01 -90.00 0. 1944E+0t. 0.2415E÷01
1. 2. 0. 1288E1-08 --. 3809E+01 0. 5877E-03 -90.00 0. 3809E+01. 0. 5877E+01
2. 3. 0.2799E-08 -.5521E+01 0.1058E-04 -90.00 0.5521E+01 0.1058E+02-
3. 4. 0.4739E1-08 --.7009E+01 0.1668E-06 -90.00 0.7009E+01 Q.1668E+02
4. 5. 0.6942E-08 -.8215E÷01 0.2428E-08 -90 .00 0.8215E+01 0.2428E+02
5. 6. 0.9216E-08 -.9088E+01 0.3337E-10 -9000 O.9088E+01 0.3337E+02
6. 7. 0.1135E-07 -.9594E+01 0.4375E-12 -90.00- 0.9594E+01 0.4375E+02
7. 8. 0.1313E-07 -.9712E+01 0.5501E-14 -90.00 0.9712E+01 05501E+02
8. 9. 0.1436E-07 -.9438E+01 0.6640E-16 -90.00 09438E+01 06640E+02
9. 10. 0.1484E-07 -.8783Ei-01 0.7675E-18 -90 .00 0.8783E+01 0.7675E+02

10. 11. 0.1445E-07 -.7772E+01 0.8436E-20 -90.00 0.7772E+01 0.8436E+02
11. 12. 0.1308E07 ;6448E+01 0.8692E22 -90-. 00 0.6448E+01 0.8692E+02
12. 13. 0.1068E-07 -.4863E+01 0S142E-24 -90.00 0.4863E+01 0.8142E+02
13. 14. 0.7291E-08 -.3081E+01 0.6408E-26 -90.00 G3081Ei-01 0.6408E+02
14. 15. 0.2980E-08 -. 1175E÷01 0.3036E-28 -90.00 0.1175E+01 0.3036E+02
15. 16. -.2104E-08 0.7782E+00 0.2497E-30 90.00 0.7782E+00 0.2497E+02
16. 17. -.7758E-08 0.2700E+01 0.1076E-31 90.00 0.2700E+01 0.1076E+03
17. 18. -.1373E-07 0.4513E+01 0.2234E-33 9000 0.4513E+01 0.2234E+03
18. 19. -.1973E-07 0.6144E+01 0.3777E-35 90.00 0.6144E÷01 0.3777E+03
19. 20. -.2544E-07 0.7526E-’-Ol 0.5747E-37 90.00 0.7526Et01 0.5747E-’.OS
20. 21. -.3054E-07 0.8604E+01 0.0000E+00 90.00 0.8604E+01 0.8161E+03
21. 22. -.3471E-07 0.9335E+01 0.0000E+00 90.00 0.9335E+01 0.1100E+04
22. 23. -.3766E-07 0.9688E+01 0.0000E+00 90.00 0.9688E+01 0.1418E+04
23. 24. -.3914E-07 0.9650E+01 0.0000E÷00 90.00 0.9650E+01 0.1754E+04
24. 25. -.3896E-07 0.9222E÷01 0.0000E÷00 90.00 0.9222E+01 0.2082E+04
25. 26. -.3700E-07 0.8421E+01 0.0000E+00 90.00 0.8421E+01 0.2361E+04
26. 27. -.3322E-07 0.7280E÷01 0.0000E+00 90.00 0.7280E+01 0.2535E+04
27. 28. -.2766E-07 0.5845E+01 0.0000E÷00 90.00 0.5845E÷01 0.2528E+04
28. 29. -.2045E-07 0.4173E+01 0.0000E÷00 90.00 0.4173E+01 0.2242E+04
29. 30. -.1183E-07 0333E+01 0.0000E+00 90.00 0.2333E+01 0.1557E+04



*‘QLttL tel -
-- - - N NBAR - C: - S. FM N+2 GAMMA FORLITZ FO0 . 391N
* 0. r. -.3866E-16 0.2776E-16 0.5911E-18 144.33 0.4759E-16 0.5912E-16

1:. 2:. 0. 1288E-08 -.. 3809E+01 0. 5877E-03 -90.00 0. 3809E+01 0. 5877E+01 -
2. 3. 0.3785E-08 -.7465E+0I 0.1430E-04 -90.00 0.7465E+01 0.1430E+02
3. 4. 0.4739E-08 -.7009Et01 0.1668E-06 -90.00 0.7009E+01 0.1668E+02
4. 5. 0.5299E-08 --.6271E+01 0.1854E-08 -90.00 0.6271E+01 0.1854E-i-02
5. 6. 0.9216E-08 -.9088Ei-01 0.3337E-10 -90.00 0.9088E+01 0.3337E+02
6. 7. 0.1365E-07 -.1154E+02 0.5262E-12 -90.00 0.1154E+02 0.5262E+02
7. 8. 0.1313E-07 -.9712E+01 0.SSO1E-14 -90.00 0.9712E+01 0.SSO1E+02
8. 9. 0.1140E-07 -.7494E+01 0.5272E-16 -90.00 0.7494E+01 0.5272E÷02
9. 10. 0.1484E-07 -.8783E+01 0.7675E-18 -90.00 0.8783E+01 0.7675E+02

10. 11. 0.1806E-07 -.9716E+01 0.1OSSE-19 -90.00 0.9716E+01 0.1OSSE+03
11. 12. 0.1308E-07 -.6448E-i-01. 0.8692E-22 -90.00 0.6448E÷01 0.8692E-’-02
12. 13. 0.6413E-08 -.2919E+0i 0.4887E-24 -90.00 0.2919E+01 0.4887E÷02
13. 14. 0.7291E-08 -.3081E+01 0.6408E-26 -90.00 0.3081E+O1 0.6408E÷02
14. 15. 0.7908E-08 --.3119E+01 0.8058E-28 -90.00 0.3119E+01 0.8058E+02
15. 16. -.2104E-08 0.7782E÷00 0.2497E-30 90.00 0.7782E+00 0.2497E+02
16. 17. -.1334E-07 0.4644E+01 0.1851E-31 90.00 0.4644E+01 0.1851E+03
17. 18. -.1373E-07 0.4513E+01 0.2234E-33 90.00 0.4513E÷01 0.2234E+03
18. 19. -. 1349E-07 0.4200E+01 0.2582E-35 90.00 0.4200E+01 0.2582E+03
19. 20. -.2544E-07 0.7526E+01 0.5747E-37 90.00 0.7526E+01 0.5747Ei-03
20. 21. -.3744E-07 0.1055E+02 0.0000E+00 90.00 0.1055E+02 0.1000E+04
21. 22. -.3471E-07 0.9335E÷01 0.0000E+00 90.00 0.9335E+01 0.1100E+04
22. 23. -.3010E-07 0.7744E+01 0.0000E+00 90.00 0.7744E+01 0.1133E+04
23. 24. -.3914E-07 0.9650E+01 0.0000E+00 90.00 0.9650E+01 0.1754E+04
24. 25. -.4718E-07 0.1117E÷02 0.0000E+00 90.00 0.1117E+02 0.2520E+04
25. 26. -.3700E-07 0.8421E+01 0.0000E+00 90.00 0.8421E÷01 0.2361E+04
26. 27. -.2435E-07 0.5336E+01 0.0000E÷00 90.00 0.5336E+01 0.1858E+04
27. 28. -.2766E-07 0.5845E+01 0.0000E÷O0 90.00 0.5845E+01 0.2528E÷04
28. 29. -.2998E-07 0.6117E+01 0.0000E+00 90.00 0.6117E+01 0.3286E+04
29. 30. -.1183E-07 0..2333E+01 0.0000E+00 90.00 0.2333E+01 0.1557E+04
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Th . ‘12
-

- -N NBAR C S FM**Q1+2 GAMMA - FORLITZ: - FO0.391N.. - -
0. 1. -.4857E--16 0.3469E-16 0.7414E-18 144.46 0.5969E-16 0.7414E-16 ---- -

I. 2. 0. 1288E-08 --.3809E+01. 0,5877E-03 -90.00 0.3809E+01 0.5877E.01
2. 3. 0.1814E-08 --.3577E+01 0.6854E-05 -90.00 0.3577E+0L 0.6854E+01
3. 4. 0.4739E-08 -.7009E+01 01668E-06 -90.00 0.7009E+01 0.1668E+02
4. 5. 0.8584E-08 -.1016E+02 0.3003E-08 -90.00 0.1016E÷02 0.3003E+02
5. 6. 0.9216E-08 -.9088E+01 O.3337E-10 -90.00 0.9088E+01 0.3337E+02
6. 7. 0.1365E-07 -.1154E+02 0-.5262E-12 -90.00 0.1154E+02 0.5262E+02
7. 8. 0.1313E-07 -.9712E+01 0.SSO1E-14 -90.00 0.9712E+01 0.SSO1E+02
8. 9. 0.1140E-07 .-.7494E+01 0.5272E-16 -90.00 0.7494E+01 0.5272E÷02
9. 10. 0.1484E-07 -.8783E+01 0.7675E-18 -90.00 0.8783Et01 0.7675E+02

10. 11. 0.1084E-07 -.5828E+01 0.6326E-20 -90.00 0.5828E+01 0.6326E+02
11. 12. 0.1308E-07 --.6448E+01 0.8692E-22. -90.00 0.6448E+01 0.8692E÷02
12. 13. 0.1496E-07 -.6807E+01 0.1140E-23 -90.00 0.6807E÷01 0.1140E+03
13. 14. 0.7291E-08 -.3081E+01 0.6408E-26 -90.00- 0.3081E+d1 0.6408E÷02
14. 15. 0.7908E-08 -.3119E+01 0.8058E-28 -90.00 0.3119E+01 0.8058E÷02
15. 16. -.2104E-08 0.7782E+00 0.2497E-30 90.00 0.7782E+00 0.2497E+02
16. 17. -.1334E-07 0.4644E+01 0.1851E-31 90.00 0.4644E+01 0.1851E+03
17. 18. .1373E07 0.4513E+01 0.2234E33 90.00 0.4513Et01 0.2234E+03
18. 19. -.2597E-07 0.8088E+01 0.4972E-35 90.00 0.8088E+01 0.4972E+03
19. 20. - .2544E-07 0.7526E+01 0.5747E-37 90.00 0.7526E÷01 0.5747E÷03
20. 21. -.2364E-07 0.6660E+01 0.0000E+00 90.00 0.6660E÷01 0.6317E÷03
21. 22. -.3471E-07 0.9335E+01 0.0000E+00 90.00 0.9335E+01 0.1100E+04
22. 23. -.3010E-07 0.7744E+01 0.0000E+00 90.00 0.7744E+01 0.1133E÷04
23. 24. - .3914E-07 0.9650E+01 0.0000E+00 90.00 0.9650E+01 0.1754E+04
24. 25. -.4718E-07 0.1117E+02 0.0000E+00 90.00 0.1117E+02 0.2520E+04
25. 26. -.3700E-07 0.8421E÷01 0.0000E+00 90.00 0.8421E+01 0.2361E÷04
26. 27. - .4209E-07 0.9224E+01 0.0000E+00 90.00 0.9224E+01 0.3212E÷04
27. 28. -.2766E-07 0.5845E+01 0.0000E+00 90.00 0.5845Et01 0.2528E+04
28. 29. -.1093E-07 0.2229E+01 0.0000E+00 90.00 0.2229E÷01 0.1198E÷04
29. 30. -.1183E-07 0..2333E+01 0.0000E÷00 90.00 0.2333E+01 0.1557E+04

4 p.7-444
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