June 10, 1991

# Fermilab TS-SSC 91-120

To: J. Butteris, S. Delchamps, W. Kinney, M. Lamm, J, Strait, C. Hess
From: K. Coulter

Subj:  Notes on Tangential Probes: Calculations for Probe 14 at Lab 2.

Probe 14 is the new 25cm probe under construction in Lab 2. There are a
tangential, a belly band, and 2 dipole windings, D1 and D2, as well as an auxiliary
tangential winding.

The pertinent probe geometry parameters are listed on page 1. The calculations
follow from references {1], [2] and [3]. Page 2 shows the bucking factor when using only
the belly band. Page 3 shows the bucking factors when using only D1 and D2 (no belly
band). Pages 4.0 - 4.2 show the equations and bucking factors when using D1 and D2 to
make corrections to bucking with the belly band. Since this correction is required only in
the event of probe imperfections, these factors will have to be determined from
measurements using the probe.

Page 5 reiterates the definitions of Cp Sp Fp and ¥ from reference [3]. Page 6isa
table of Fy's for no bucking, belly band bucking, and D1 and D2 bucking, for multipole
number n, where D=0 is the dipole. These results are from the FORTRAN program
TANGENTIAL. |

Figure 1 shows the probe sensitivity factor, Fp, for probe 14 as a function of
multipole number n, where n=0 is the dipole. The results for both the unbucked and
bucked tangential winding (using the belly band) are similar to the example calculation in
reference [3]. The magnitude is lower by approximately a factor of 5 since the length of
probe 14 is about 1/5 the probe length used in the example calculation. Figure 2 shows Fp
vs multipole for the unbucked tangential winding and for the bucked tangential winding
using D1 and D2 for bucking instead of the belly band.

Tables 1, 2 and 3 list the output from the program TANGENTIAL that was used to
make the figures. I have also written in the bucking factors computed in program
TANGENTIAL for comparison with the values calculated on pages 2 and 3.
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Probe Sensitivity —— Lab 2 Probe 14

Belly Band 20/4 turns, r=12.42 mm, |1=24.30 c¢m, beta=11.54 degrees

Fn at probe radius (m)
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Figure 1 - a



~-Probe Sensitivity —— Lab 2 Probe 14

D1 & D2 bucking tan: 4 turns, r=12.42 mm, i=24.30 cm, beta=11.54 degrees

Fn at probe radius (m)
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