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Why I asked for John Musson’s talk
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This plot shows the diff/sum algorithm is far less accurate than the

logX algorithm. 7 mm computed vs 6 mm actual, for instance.
2012 data, perhaps clamped at (0,0) and (10,10)



More recent data, plotted by me
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Diagonal applied by hand. Residuals = measured-actual, are small.
Most plots that follow are of residuals. X meas = diff/sum algorithm



Full span of X data

Bivariate Fit of X_meas By X_pos

Bivariate Fit of X_meas_log By X_pos
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Linear Fit

X_meas=0.0172474 +0.9514854*X_pos
Summary of Fit

RSquare 0.997983
RSqguare Adj 0.8997982
RootbMean Square Ermror 0.188356
Mean of Response 0.017247
Cbservations (or Sum Wats) 3721
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—LinearFit

Linear Fit

X_meas_log=00181101+0.9672984*%_pos
Summary of Fit

RSquare 0.997921
R5qguare Adj 0.99yaz
RootMean Square Ermor 0.184349
Mean of Response 00181
Cbservations (or Sum Wats) 3721

For all Y in [-7.5, 7.5] mm




Full span of Y data

Bivariate Fit of Y_meas By Y_pos Bivariate Fit of Y_meas_log By Y_pos
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—LinearFit —LinearFit
Linear Fit Linear Fit
¥ _meas =-0.00765 = 0.9513005%Y_pos Y¥_meas_log=-0.008137 +0.9736574*Y_pos
Summary of Fit Summary of Fit
RSqguare 0.997938 RSguare 0997845
RSqguare Adj 0.997937 RSguare Adj 0.997544
Root Mean Square Error 0.190387 Root Mean Sguare Error 0.199219
Mean of Response -0.00912 Mean of Response -0.00964
Observations (or Sum Wats) 3721 Observations (or Sum \Wats) 3721

For all X in [-7.5, 7.5] mm



Residuals with encoder wire positions
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Residuals with John’s adjusted zero
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Residuals with zero adjusted to zero their means
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Residuals [-5,5] span adjusted near-zero mean

X_resid

—

et g | oo

600
40032
B L]
200
r Tt
-04-03-02-01 0 01 02 03 04
X_resid_log
600
C4003
B L]
200
T Tttt
-04-03-02-01 0 01 02 03 04

Quantiles
100.0% maximum
99.5%

97.5%

90.0%

75.0% guartile
50.0% median
25 0% quartile
10.0%

2.5%

0.5%

0.0% minimum
Quantiles
100.0% maximum
99 5%

47 5%

90.0%

75.0% guartile
50.0% median
25.0% guartile
10.0%

2.5%

0.5%

0.0% minimum

0281
0.23698
0.16497

0.0759
0.031
0.008

-0.017

-0.0829

-0.192

-0.291

-0.378

0.261
023298
0.16497

0.086

003
0.009
-0.018
-0.088
-0.196
-0.273
-0.352

Moments

Mean 0.0022887
Std Dev 0.075312
Std Err Mean 0.0018828

Upper 95% Mean 0.0059313

Lower 95% Mean -0.001404

M 1600

Moments

Mean 0.0032238

Std Dev 0.0770462
Y_resid

—

-400E
— (=]
-200%

L L
0 0102 03 04

400
| =1

=]
2009

T
0 0102

T
03 04

Quantiles
100.0% maximum
99.5%

97 5%

90.0%

75.0% quartile
50.0% median
25.0% guartile
10.0%

2.5%

0.5%

0.0% rminirmum
Quantiles
100.0% maximum
99.5%

97.5%

90.0%

75.0% guartile
50.0% median
25.0% quartile
10.0%

2.5%

0.5%

0.0% minirmum

0.321
0.253
01769
0.075
0.028
-0.007
-0.039
-0.075
-0.18
-0.2819
-0.343

0.263
021399
015397

0.ovz

0.029

-0.007

-0.04

-0.0789
-0.164
-0.252
-0.314

Moments

Mean

Std Dev

Std Err Mean
Upper 95% Mean
Lower 95% Mean
M

Moments

Mean

Std Dev

Std Err Mean
Upper 95% Mean
Lower 95% Mean
N

-0.0043204
0.0752493
0.0018812
-0.000614
-0.007994

1600

-0.005452
0.0700914
0.0017523
-0.002015
-0.008889

1600



X residuals with Y=

-1,1] mm
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Conclusions

* John’s presentation spoke to resolution as a function of beam
current and showed that 100 um resolution 1s obtained
around 100 nA beam current within [-5,5] mm span in both
planes.

* The G-line data shown here demonstrates that either
algorithm provides 100 um accuracy at only ~80% of points
within that span for M 15 can.

* John will scan a M20 can, used at extraction, at my request.
It will be interesting to compare those results with the
previous figure.
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