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Effect of Sampling On Field Measurements Using a Rotating Coil

Method

The effect of the sampling frequency (samples per revolution) on field measurements using a rotating coil has been investigated. A probe simulation was used to include effects due to noise and mechanical distortions (transverse and torsional vibrations).  The raw data signals generated by the simulation were input to a field analysis package.
 Measured field harmonic coefficients were then compared.

A typical transverse and torsional vibration spectrum
 was added to the simulation. Increasing levels of white noise were added to the simulation until a noticeable effect on the measured harmonic coefficients was seen. With 500 pV-s of white noise, an RMS of approximately 1% is observed in the distribution of measured harmonics (n(12). The level of white noise was then reduced during successive runs to more “reasonable” levels. Field harmonics are analyzed for each rotation of the probe. Ten rotations are then averaged in the results summarized below. 

Two sets of field coefficients were used as input to the simulation. The first was the field of Table 1. The intent of this ("HGQ") field was to allow the vibration spectrum (see below) to couple to some reasonably large harmonic coefficients. Thus the first two allowed harmonics (b6, b10) were input at 1 unit. All others, including all skew coefficients, were set to a non-negligible level. The second set of field coefficients - a "small" field - had all harmonic coefficients set to 0.1 unit. This input field allows characterization of the measurements of magnets in which fields have been optimized.

Table 1:  "HGQ" Field Coefficients

B2
1.099 T

n
bn
an

3
1.00
0.25

4
0.25
0.25

5
0.25
0.25

6
1.00
0.25

7
0.25
0.25

8
0.25
0.25

9
0.25
0.25

10
1.00
0.25

11
0.25
0.25

12
0.25
0.25

Table 2 summarizes analysis parameters.

Table 2:  Analysis Parameters

# rotations
White noise (pV-s)
Vibration spectrum
Field

10
500
Typical
HGQ/small

10
100
Typical
HGQ/small

10
10
Typical
HGQ/small

Analysis

After analysis of the simulated signals, the measured harmonic coefficients, averaged over 10 rotations, were compared to the input field and differences computed. The average difference (3(n(12) and the average standard deviation of the field coefficients measured from the 10 rotations are plotted in Figures 1 and 2 for the HGQ and small input fields respectively. The standard deviation of the differences (3(n(12) and of the standard deviation of the field coefficients measured from the 10 rotations is plotted are Figures 3 and 4.
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Figure 1:  Average of Differences, St. Dev., HGQ Field
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Figure 2:  Average of Differences, St. Dev., Small Field
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Figure 3:  St. Dev. of Differences, St. Dev., HGQ Field
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Figure 4:  St. Dev. of Differences, St. Dev., Small Field

From the average bn and an, we get the average systematic uncertainty for the ensemble bn, an. From the average of the standard deviations of the field measurements, we get the average random uncertainty for the ensemble. From the standard deviations of the differences and standard deviations, we can compute an uncertainty for the average systematic and random uncertainties (=/(10). 

Summary

The number of samples has a much more dramatic effect on the spread in the returned field values than on the systematic difference. The spread in the distribution of measured fields fall rapidly with the number of samples, then flattens out. The spread is approximately a linear function of log(m) where m is the number of samples. This behavior is independent of the input field. The shape of the plot is the same for the two fields used and for the normal and skew harmonics for the HGQ field. The size of the spread is, of course, different for the different cases.

The difference between measured and input field is more or less flat as a function of the number of samples if the number of samples at least 256. Improvement in the measurement as the number of samples is increased beyond 256 is small. The spread in the distribution is reduced by a factor of two or so if the number of samples is increased from 256 to 512 and by an additional factor of two with 2048 samples. The field measurement could be improved somewhat by increasing the number of samples but not dramatically. Measurements might be improved more by increasing the probe rotation speed given a limited bandwidth.

For a choice of 256 samples per revolution and with a noise level of 100 pV-s, the systematic and random uncertainties of the measurement system are given in Table 3. If one accepts the input vibrations as typical, and 0.1 V-s of noise as "reasonable", we can use these values to characterize the measurement uncertainty. 

Table 3:  Typical Systematic and Random Uncertainties

Input field
HGQ
small

bn, syst.
0.008 ( 0.002
0.0002 ( 0.0002

an, syst.
0.002 ( 0.002
0.0004 ( 0.0002

bn, ran.
0.0015 ( 0.0002
0.0014 ( 0.0002

an, ran.
0.0015 ( 0.0001
0.0017 ( 0.0002

The random uncertainty is independent of the type of field measured. The systematic is not. It is a 10 times bigger for measurements of a field with significant harmonic content. Which uncertainty dominates is also dependent on the field. If the field has no significant harmonic content, the random uncertainty dominates. 

Both systematic and random uncertainties are less than 0.01 unit and much less then that if the harmonic content of the field is small.







� The analysis package developed by J. DiMarco for analysis of tangential probe data at MP9 was used.


� A typical vibration spectrum measured during testing of magnet HGQ001 in VMTF using the 25 cm B&W coil was used. 
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		<>		0.000567494		0.000890015		0.00109209		0.00148224		0.00248971		0.002856798		0.00428748

		st. dev.		0.0001640627		0.0003781826		0.0003006081		0.0002782463		0.000883501		0.0012340764		0.0010041931





differences.npts2048

		co		mparing ../		fieldfile_		hgq summary		.npts2048.log

		n		db		da		sigma_b		sigma_a

		3		0.0039		-0.0039		1.05E-03		9.03E-04

		4		0.0048		0.002		8.23E-04		6.69E-04

		5		0.008		0.0028		4.70E-04		7.09E-04

		6		0.0223		-0.0004		7.22E-04		5.33E-04

		7		0.0028		-0.0127		7.68E-04		5.61E-04

		8		0.0103		0.0012		8.17E-04		6.13E-04

		9		0.0135		0.0072		6.83E-04		3.43E-04

		10		0.014		0.0111		4.77E-04		4.36E-04

		11		-0.0011		0.0078		2.75E-04		4.24E-04

		12		0.0043		0.0052		4.15E-04		4.82E-04





differences.npts1024

		co		mparing ../		fieldfile_		hgq summary		.npts1024.log

		n		db		da		sigma_b		sigma_a

		3		0.0038		-0.0043		1.74E-03		1.34E-03

		4		0.0052		0.0016		9.26E-04		1.42E-03

		5		0.0078		0.0027		7.35E-04		7.45E-04

		6		0.022		-0.0003		1.02E-03		1.46E-03

		7		0.0023		-0.0126		8.85E-04		6.67E-04

		8		0.0103		0.001		6.37E-04		7.50E-04

		9		0.0134		0.0073		8.78E-04		9.25E-04

		10		0.0142		0.0112		6.57E-04		5.84E-04

		11		-0.001		0.008		5.27E-04		4.45E-04

		12		0.0044		0.0056		3.59E-04		5.71E-04





differences.npts512

		co		mparing ../		fieldfile_		hgq summary		.npts512.log

		n		db		da		sigma_b		sigma_a

		3		0.0043		-0.0046		7.76E-04		1.70E-03

		4		0.0055		0.0018		1.63E-03		1.20E-03

		5		0.0082		0.0028		1.11E-03		1.26E-03

		6		0.0225		-0.0002		1.41E-03		1.44E-03

		7		0.0027		-0.0121		1.26E-03		8.69E-04

		8		0.0105		0.0007		7.23E-04		8.91E-04

		9		0.0134		0.0065		8.70E-04		9.19E-04

		10		0.0141		0.0107		7.29E-04		9.89E-04

		11		-0.0009		0.008		7.30E-04		8.39E-04

		12		0.0046		0.005		1.02E-03		8.07E-04





differences.npts256

		co		mparing ../		fieldfile_		hgq summary		.npts256.log

		n		db		da		sigma_b		sigma_a

		3		0.0035		-0.0058		1.82E-03		1.47E-03

		4		0.0043		0.0008		1.91E-03		1.90E-03

		5		0.0081		0.0032		1.70E-03		1.57E-03

		6		0.0236		0.0001		2.16E-03		1.36E-03

		7		0.0032		-0.0129		1.07E-03		1.65E-03

		8		0.0108		0.0018		1.15E-03		1.42E-03

		9		0.0136		0.0073		1.95E-03		1.90E-03

		10		0.0136		0.011		1.04E-03		1.30E-03

		11		-0.001		0.0082		4.74E-04		1.16E-03

		12		0.0045		0.0051		1.44E-03		1.09E-03





differences.npts128

		co		mparing ../		fieldfile_		hgq summary		.npts128.log

		n		db		da		sigma_b		sigma_a

		3		0.0021		-0.0062		4.04E-03		3.28E-03

		4		0.0051		0.001		2.48E-03		3.11E-03

		5		0.0069		0.0026		2.84E-03		2.10E-03

		6		0.0219		0.0004		2.14E-03		3.70E-03

		7		0.003		-0.0114		2.47E-03		3.61E-03

		8		0.01		0.0007		2.28E-03		2.57E-03

		9		0.0145		0.007		2.40E-03		1.67E-03

		10		0.0142		0.0107		1.57E-03		1.96E-03

		11		-0.001		0.0077		1.06E-03		1.42E-03

		12		0.0049		0.0053		1.44E-03		1.48E-03





differences.npts64

		co		mparing ../		fieldfile_		hgq summary		.npts64.log

		n		db		da		sigma_b		sigma_a

		3		0.0009		-0.0051		3.97E-03		5.05E-03

		4		0.0051		0.0007		5.18E-03		4.07E-03

		5		0.0081		0.0027		3.71E-03		3.57E-03

		6		0.0225		0.0024		4.22E-03		3.62E-03

		7		0.0037		-0.011		3.41E-03		2.19E-03

		8		0.0097		0.0011		1.97E-03		1.72E-03

		9		0.0139		0.0068		3.54E-03		2.90E-03

		10		0.014		0.0114		1.20E-03		2.59E-03

		11		-0.0017		0.0089		2.28E-03		1.93E-03

		12		0.0048		0.0047		2.74E-03		9.36E-04





differences.npts32

		co		mparing ../		fieldfile_		hgq summary		.npts32.log

		n		db		da		sigma_b		sigma_a

		3		0.0049		-0.004		4.74E-03		4.66E-03

		4		0.0039		-0.0007		7.41E-03		5.15E-03

		5		0.0093		0.0016		3.86E-03		4.18E-03

		6		0.0225		-0.0009		5.18E-03		6.03E-03

		7		0.0058		-0.014		5.43E-03		3.63E-03

		8		0.0111		-0.0003		3.72E-03		3.57E-03

		9		0.0145		0.0082		4.65E-03		5.03E-03

		10		0.0143		0.0119		2.73E-03		3.54E-03

		11		-0.0015		0.0084		2.82E-03		2.55E-03

		12		0.0044		0.0057		2.20E-03		4.54E-03





differences.npts16

		co		mparing ../		fieldfile_		hgq summary		.npts16.log

		n		db		da		sigma_b		sigma_a

		3		0.0064		-0.0233		8.71E-03		1.20E-02

		4		0.4381		-0.4321		6.96E-03		5.36E-03

		5		0.3795		-0.3499		5.24E-03		5.59E-03

		6		1.7666		-0.4258		7.20E-03		6.07E-03

		7		0.2534		-0.3175		8.04E-03		6.72E-03

		8		0.25		0.25		0.00E+00		0.00E+00

		9		0.25		0.25		0.00E+00		0.00E+00

		10		1		0.25		0.00E+00		0.00E+00

		11		0.25		0.25		0.00E+00		0.00E+00

		12		0.25		0.25		3.12E-05		0.00E+00






_971176820.xls
db plot

		n		n		n		n		n		n		n
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da plot

		n		n		n		n		n		n		n
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sigma_b plot

		n		n		n		n		n		n		n
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sigma_a plot

		n		n		n		n		n		n		n
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mean(n)

		2048		2048		2048		2048

		1024		1024		1024		1024

		512		512		512		512

		256		256		256		256

		128		128		128		128

		64		64		64		64

		32		32		32		32



avg. diff., bn

avg. diff., an

avg. st. dev., bn

avg. st. dev., an

samples per revolution

average variation, harmonic [3,12]

100 pVs white noise, nominal vibration spectrum, small field

0.00042

0.00038

0.000598197

0.000639425

0.00028

0.00022

0.000900823

0.000813638

0.00055

0.00046

0.001211926

0.001238072

0.0002

0.00042

0.00144001

0.00167653

0.00046

0.0003

0.002190289

0.002289437

0.00038

0.00021

0.00329276

0.00308678

0.00085

-0.00019

0.00397656

0.00463966



sigma(n)

		2048		2048		2048		2048

		1024		1024		1024		1024

		512		512		512		512

		256		256		256		256

		128		128		128		128

		64		64		64		64

		32		32		32		32



st. dev., differences, bn

st. dev., differences, an

st. dev., st. dev., bn

st. dev., st. dev., an

samples per revolution

st. dev of variation, harmonic [3,12]

100 pVs white noise, nominal vibration spectrum, small field

0.0004779586

0.0008024961

0.000299807

0.0002770232

0.0005411921

0.0008363944

0.0004115123

0.0002341771

0.0004600725

0.0008016649

0.0005620066

0.0003946999

0.0007241854

0.0006106463

0.0005126597

0.0005015747

0.000882169

0.0011450376

0.0010463691

0.0008867065

0.0011213088

0.000842549

0.0009900407

0.0012788354

0.0015883255

0.0013219934

0.0016770471

0.0019382871



db

				2048		1024		512		256		128		64		32

		n		db		db		db		db		db		db		db

		3		0.0012		0.0013		0.0007		0.0005		0.0002		-0.0017		0.0031

		4		0.0008		0.0005		0.0009		-0.0008		0.0023		0.0015		0.0016

		5		0.0008		0.0007		0.0007		0		0.0005		0.0014		0.0022

		6		0.0007		0		0.0012		0.002		-0.0001		0.0018		0.0019

		7		-0.0003		-0.0008		0.0001		-0.0001		-0.0004		-0.0004		-0.0007

		8		0.0005		0.0003		0.0012		-0.0002		0.0012		-0.0005		-0.0006

		9		0.0005		0.0001		0		0		0.0013		0.0005		0.0021

		10		0.0001		0.0003		0		0.0003		-0.0002		0.0004		-0.0017

		11		-0.0001		0		0.0003		0.0003		0.0002		0.0012		-0.0004

		12		0		0.0004		0.0004		0		-0.0004		-0.0004		0.001

		<>		0.00042		0.00028		0.00055		0.0002		0.00046		0.00038		0.00085

		st. dev.		0.0004779586		0.0005411921		0.0004600725		0.0007241854		0.000882169		0.0011213088		0.0015883255





da

				2048		1024		512		256		128		64		32

		n		da		da		da		da		da		da		da

		3		-0.0005		0.0001		-0.0001		-0.0003		-0.001		0.0001		-0.0029

		4		0.0013		0.001		0.0012		0.001		0.0009		-0.0002		-0.0017

		5		0.0015		0.0013		0.0013		0.0017		0.0015		0.0002		0.0001

		6		0.0015		0.0015		0.0017		0.0001		0.0021		0.0018		-0.0005

		7		-0.0008		-0.0013		-0.0007		-0.0003		-0.0017		-0.0001		0.0007

		8		0.0002		0		0.0002		0.0004		0.0001		-0.0004		0.0017

		9		0.0002		-0.0003		0.0008		0.0006		-0.0002		0.0014		0.0005

		10		0.0002		0.0001		0.0005		0.0006		-0.0002		-0.0011		-0.0007

		11		0		-0.0002		0.0003		0		0.0005		0		0.0005

		12		0.0002		0		-0.0006		0.0004		0.001		0.0004		0.0004

		<>		0.00038		0.00022		0.00046		0.00042		0.0003		0.00021		-0.00019

		st. dev.		0.0008024961		0.0008363944		0.0008016649		0.0006106463		0.0011450376		0.000842549		0.0013219934





sigma_b

				2048		1024		512		256		128		64		32

		n		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b

		3		1.19E-03		1.85E-03		2.43E-03		2.68E-03		2.55E-03		4.27E-03		8.04E-03

		4		1.08E-03		9.63E-04		1.04E-03		1.27E-03		4.71E-03		4.52E-03		4.78E-03

		5		6.16E-04		8.46E-04		6.79E-04		9.38E-04		1.10E-03		2.92E-03		3.58E-03

		6		5.05E-04		1.20E-03		1.97E-03		1.53E-03		2.07E-03		3.07E-03		4.58E-03

		7		5.44E-04		1.09E-03		1.25E-03		1.63E-03		2.72E-03		4.75E-03		3.06E-03

		8		5.41E-04		5.97E-04		1.12E-03		1.28E-03		2.10E-03		2.92E-03		4.65E-03

		9		4.32E-04		8.40E-04		8.74E-04		1.25E-03		1.62E-03		2.98E-03		2.19E-03

		10		4.31E-04		4.26E-04		6.98E-04		1.20E-03		9.76E-04		2.28E-03		3.04E-03

		11		3.52E-04		5.46E-04		1.12E-03		8.99E-04		1.94E-03		3.56E-03		2.90E-03

		12		2.91E-04		6.64E-04		9.40E-04		1.73E-03		2.11E-03		1.65E-03		2.93E-03

		<>		0.000598197		0.000900823		0.001211926		0.00144001		0.002190289		0.00329276		0.00397656

		st. dev.		0.000299807		0.0004115123		0.0005620066		0.0005126597		0.0010463691		0.0009900407		0.0016770471





sigma_a

				2048		1024		512		256		128		64		32

		n		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a

		3		1.07E-03		1.26E-03		1.87E-03		2.13E-03		3.26E-03		5.21E-03		6.90E-03

		4		8.23E-04		6.83E-04		1.82E-03		1.86E-03		3.53E-03		4.91E-03		5.48E-03

		5		4.05E-04		7.62E-04		1.26E-03		1.44E-03		2.23E-03		3.20E-03		4.24E-03

		6		9.24E-04		1.06E-03		1.38E-03		2.30E-03		2.75E-03		3.22E-03		6.77E-03

		7		5.66E-04		7.73E-04		1.07E-03		2.38E-03		2.98E-03		3.57E-03		7.56E-03

		8		3.59E-04		8.72E-04		1.41E-03		1.40E-03		2.57E-03		3.09E-03		3.97E-03

		9		9.12E-04		8.71E-04		1.11E-03		1.89E-03		2.03E-03		2.60E-03		3.98E-03

		10		2.55E-04		5.37E-04		8.02E-04		1.18E-03		1.40E-03		1.20E-03		2.66E-03

		11		4.62E-04		8.50E-04		6.80E-04		9.48E-04		1.17E-03		2.17E-03		2.24E-03

		12		6.20E-04		4.63E-04		9.74E-04		1.23E-03		9.74E-04		1.68E-03		2.59E-03

		<>		0.000639425		0.000813638		0.001238072		0.00167653		0.002289437		0.00308678		0.00463966

		st. dev.		0.0002770232		0.0002341771		0.0003946999		0.0005015747		0.0008867065		0.0012788354		0.0019382871





differences.npts2048

		co		mparing ../		fieldfile_		smallfield		summary.npts2048.log

		n		db		da		sigma_b		sigma_a

		3		0.0012		-0.0005		1.19E-03		1.07E-03

		4		0.0008		0.0013		1.08E-03		8.23E-04

		5		0.0008		0.0015		6.16E-04		4.05E-04

		6		0.0007		0.0015		5.05E-04		9.24E-04

		7		-0.0003		-0.0008		5.44E-04		5.66E-04

		8		0.0005		0.0002		5.41E-04		3.59E-04

		9		0.0005		0.0002		4.32E-04		9.12E-04

		10		0.0001		0.0002		4.31E-04		2.55E-04

		11		-0.0001		0		3.52E-04		4.62E-04

		12		0		0.0002		2.91E-04		6.20E-04





differences.npts1024

		co		mparing ../		fieldfile_		smallfield		summary.npts1024.log

		n		db		da		sigma_b		sigma_a

		3		0.0013		0.0001		1.85E-03		1.26E-03

		4		0.0005		0.001		9.63E-04		6.83E-04

		5		0.0007		0.0013		8.46E-04		7.62E-04

		6		0		0.0015		1.20E-03		1.06E-03

		7		-0.0008		-0.0013		1.09E-03		7.73E-04

		8		0.0003		0		5.97E-04		8.72E-04

		9		0.0001		-0.0003		8.40E-04		8.71E-04

		10		0.0003		0.0001		4.26E-04		5.37E-04

		11		0		-0.0002		5.46E-04		8.50E-04

		12		0.0004		0		6.64E-04		4.63E-04





differences.npts512

		co		mparing ../		fieldfile_		smallfield		summary.npts512.log

		n		db		da		sigma_b		sigma_a

		3		0.0007		-0.0001		2.43E-03		1.87E-03

		4		0.0009		0.0012		1.04E-03		1.82E-03

		5		0.0007		0.0013		6.79E-04		1.26E-03

		6		0.0012		0.0017		1.97E-03		1.38E-03

		7		0.0001		-0.0007		1.25E-03		1.07E-03

		8		0.0012		0.0002		1.12E-03		1.41E-03

		9		0		0.0008		8.74E-04		1.11E-03

		10		0		0.0005		6.98E-04		8.02E-04

		11		0.0003		0.0003		1.12E-03		6.80E-04

		12		0.0004		-0.0006		9.40E-04		9.74E-04





differences.npts256

		co		mparing ../		fieldfile_		smallfield		summary.npts256.log

		n		db		da		sigma_b		sigma_a

		3		0.0005		-0.0003		2.68E-03		2.13E-03

		4		-0.0008		0.001		1.27E-03		1.86E-03

		5		0		0.0017		9.38E-04		1.44E-03

		6		0.002		0.0001		1.53E-03		2.30E-03

		7		-0.0001		-0.0003		1.63E-03		2.38E-03

		8		-0.0002		0.0004		1.28E-03		1.40E-03

		9		0		0.0006		1.25E-03		1.89E-03

		10		0.0003		0.0006		1.20E-03		1.18E-03

		11		0.0003		0		8.99E-04		9.48E-04

		12		0		0.0004		1.73E-03		1.23E-03





differences.npts128

		co		mparing ../		fieldfile_		smallfield		summary.npts128.log

		n		db		da		sigma_b		sigma_a

		3		0.0002		-0.001		2.55E-03		3.26E-03

		4		0.0023		0.0009		4.71E-03		3.53E-03

		5		0.0005		0.0015		1.10E-03		2.23E-03

		6		-0.0001		0.0021		2.07E-03		2.75E-03

		7		-0.0004		-0.0017		2.72E-03		2.98E-03

		8		0.0012		0.0001		2.10E-03		2.57E-03

		9		0.0013		-0.0002		1.62E-03		2.03E-03

		10		-0.0002		-0.0002		9.76E-04		1.40E-03

		11		0.0002		0.0005		1.94E-03		1.17E-03

		12		-0.0004		0.001		2.11E-03		9.74E-04





differences.npts64

		co		mparing ../		fieldfile_		smallfield		summary.npts64.log

		n		db		da		sigma_b		sigma_a

		3		-0.0017		0.0001		4.27E-03		5.21E-03

		4		0.0015		-0.0002		4.52E-03		4.91E-03

		5		0.0014		0.0002		2.92E-03		3.20E-03

		6		0.0018		0.0018		3.07E-03		3.22E-03

		7		-0.0004		-0.0001		4.75E-03		3.57E-03

		8		-0.0005		-0.0004		2.92E-03		3.09E-03

		9		0.0005		0.0014		2.98E-03		2.60E-03

		10		0.0004		-0.0011		2.28E-03		1.20E-03

		11		0.0012		0		3.56E-03		2.17E-03

		12		-0.0004		0.0004		1.65E-03		1.68E-03





differences.npts32

		co		mparing ../		fieldfile_		smallfield		summary.npts32.log

		n		db		da		sigma_b		sigma_a

		3		0.0031		-0.0029		8.04E-03		6.90E-03

		4		0.0016		-0.0017		4.78E-03		5.48E-03

		5		0.0022		0.0001		3.58E-03		4.24E-03

		6		0.0019		-0.0005		4.58E-03		6.77E-03

		7		-0.0007		0.0007		3.06E-03		7.56E-03

		8		-0.0006		0.0017		4.65E-03		3.97E-03

		9		0.0021		0.0005		2.19E-03		3.98E-03

		10		-0.0017		-0.0007		3.04E-03		2.66E-03

		11		-0.0004		0.0005		2.90E-03		2.24E-03

		12		0.001		0.0004		2.93E-03		2.59E-03





differences.npts16

		co		mparing ../		fieldfile_		smallfield		summary.npts16.log

		n		db		da		sigma_b		sigma_a

		3		-0.0035		0.0025		1.04E-02		7.77E-03

		4		-0.0009		0.0036		1.05E-02		8.17E-03

		5		0.002		-0.0011		4.73E-03		5.27E-03

		6		-0.0027		0.002		5.38E-03		4.91E-03

		7		0.002		-0.0062		5.72E-03		7.03E-03

		8		0		0		0.00E+00		0.00E+00

		9		0		0		0.00E+00		0.00E+00

		10		0		0		0.00E+00		0.00E+00

		11		0		0		0.00E+00		0.00E+00

		12		0		0		3.84E-05		0.00E+00






_971176866.xls
db plot

		n		n		n		n		n		n		n

		3		3		3		3		3		3		3

		4		4		4		4		4		4		4

		5		5		5		5		5		5		5

		6		6		6		6		6		6		6

		7		7		7		7		7		7		7

		8		8		8		8		8		8		8

		9		9		9		9		9		9		9

		10		10		10		10		10		10		10

		11		11		11		11		11		11		11

		12		12		12		12		12		12		12
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da plot

		n		n		n		n		n		n		n

		3		3		3		3		3		3		3

		4		4		4		4		4		4		4

		5		5		5		5		5		5		5

		6		6		6		6		6		6		6

		7		7		7		7		7		7		7

		8		8		8		8		8		8		8

		9		9		9		9		9		9		9

		10		10		10		10		10		10		10

		11		11		11		11		11		11		11

		12		12		12		12		12		12		12
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sigma_b plot

		n		n		n		n		n		n		n

		3		3		3		3		3		3		3

		4		4		4		4		4		4		4

		5		5		5		5		5		5		5

		6		6		6		6		6		6		6

		7		7		7		7		7		7		7

		8		8		8		8		8		8		8

		9		9		9		9		9		9		9

		10		10		10		10		10		10		10

		11		11		11		11		11		11		11

		12		12		12		12		12		12		12
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sigma_a plot

		n		n		n		n		n		n		n

		3		3		3		3		3		3		3

		4		4		4		4		4		4		4

		5		5		5		5		5		5		5

		6		6		6		6		6		6		6

		7		7		7		7		7		7		7

		8		8		8		8		8		8		8

		9		9		9		9		9		9		9

		10		10		10		10		10		10		10

		11		11		11		11		11		11		11

		12		12		12		12		12		12		12



2048

1024

512

256

128

64

32

0

0

0

0

0

0

0
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0.0052135

0.0069038

0.00082328

0.00068262

0.0018196

0.0018584

0.0035259

0.004908

0.005484

0.00040471

0.00076175

0.0012598

0.0014444

0.0022311

0.0032042

0.0042434

0.00092415

0.0010618

0.0013774

0.0022972
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0.003222

0.0067654

0.00056644

0.00077331

0.0010729

0.0023805

0.0029796
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0.0075629

0.00035904
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0.0014078

0.0013979

0.0025747

0.0030886

0.003965

0.00091158

0.00087097

0.0011149

0.0018936

0.0020302

0.0026048

0.0039772

0.00025522

0.00053659

0.00080203

0.0011833

0.0013964

0.0011988

0.0026629

0.00046229

0.00084991

0.00068012

0.0009484

0.0011743

0.0021716

0.0022409

0.00061994

0.00046313

0.00097427

0.0012346

0.00097397

0.0016816

0.0025911



mean(n)

		2048		2048		2048		2048

		1024		1024		1024		1024

		512		512		512		512

		256		256		256		256

		128		128		128		128

		64		64		64		64

		32		32		32		32



avg. diff., bn

avg. diff., an

avg. st. dev., bn

avg. st. dev., an

samples per revolution

average variation, harmonic [3,12]

100 pVs white noise, nominal vibration spectrum, small field

0.00042

0.00038

0.000598197

0.000639425

0.00028

0.00022

0.000900823

0.000813638

0.00055

0.00046

0.001211926

0.001238072

0.0002

0.00042

0.00144001

0.00167653

0.00046

0.0003

0.002190289

0.002289437

0.00038

0.00021

0.00329276

0.00308678

0.00085

-0.00019

0.00397656

0.00463966



sigma(n)

		2048		2048		2048		2048

		1024		1024		1024		1024

		512		512		512		512

		256		256		256		256

		128		128		128		128

		64		64		64		64

		32		32		32		32



st. dev., differences, bn

st. dev., differences, an

st. dev., st. dev., bn

st. dev., st. dev., an

samples per revolution

st. dev of variation, harmonic [3,12]

100 pVs white noise, nominal vibration spectrum, small field

0.0004779586

0.0008024961

0.000299807

0.0002770232

0.0005411921

0.0008363944

0.0004115123

0.0002341771

0.0004600725

0.0008016649

0.0005620066

0.0003946999

0.0007241854

0.0006106463

0.0005126597

0.0005015747

0.000882169

0.0011450376

0.0010463691

0.0008867065

0.0011213088

0.000842549

0.0009900407

0.0012788354

0.0015883255

0.0013219934

0.0016770471

0.0019382871



db

				2048		1024		512		256		128		64		32

		n		db		db		db		db		db		db		db

		3		0.0012		0.0013		0.0007		0.0005		0.0002		-0.0017		0.0031

		4		0.0008		0.0005		0.0009		-0.0008		0.0023		0.0015		0.0016

		5		0.0008		0.0007		0.0007		0		0.0005		0.0014		0.0022

		6		0.0007		0		0.0012		0.002		-0.0001		0.0018		0.0019

		7		-0.0003		-0.0008		0.0001		-0.0001		-0.0004		-0.0004		-0.0007

		8		0.0005		0.0003		0.0012		-0.0002		0.0012		-0.0005		-0.0006

		9		0.0005		0.0001		0		0		0.0013		0.0005		0.0021

		10		0.0001		0.0003		0		0.0003		-0.0002		0.0004		-0.0017

		11		-0.0001		0		0.0003		0.0003		0.0002		0.0012		-0.0004

		12		0		0.0004		0.0004		0		-0.0004		-0.0004		0.001

		<>		0.00042		0.00028		0.00055		0.0002		0.00046		0.00038		0.00085

		st. dev.		0.0004779586		0.0005411921		0.0004600725		0.0007241854		0.000882169		0.0011213088		0.0015883255





da

				2048		1024		512		256		128		64		32

		n		da		da		da		da		da		da		da

		3		-0.0005		0.0001		-0.0001		-0.0003		-0.001		0.0001		-0.0029

		4		0.0013		0.001		0.0012		0.001		0.0009		-0.0002		-0.0017

		5		0.0015		0.0013		0.0013		0.0017		0.0015		0.0002		0.0001

		6		0.0015		0.0015		0.0017		0.0001		0.0021		0.0018		-0.0005

		7		-0.0008		-0.0013		-0.0007		-0.0003		-0.0017		-0.0001		0.0007

		8		0.0002		0		0.0002		0.0004		0.0001		-0.0004		0.0017

		9		0.0002		-0.0003		0.0008		0.0006		-0.0002		0.0014		0.0005

		10		0.0002		0.0001		0.0005		0.0006		-0.0002		-0.0011		-0.0007

		11		0		-0.0002		0.0003		0		0.0005		0		0.0005

		12		0.0002		0		-0.0006		0.0004		0.001		0.0004		0.0004

		<>		0.00038		0.00022		0.00046		0.00042		0.0003		0.00021		-0.00019

		st. dev.		0.0008024961		0.0008363944		0.0008016649		0.0006106463		0.0011450376		0.000842549		0.0013219934





sigma_b

				2048		1024		512		256		128		64		32

		n		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b

		3		1.19E-03		1.85E-03		2.43E-03		2.68E-03		2.55E-03		4.27E-03		8.04E-03

		4		1.08E-03		9.63E-04		1.04E-03		1.27E-03		4.71E-03		4.52E-03		4.78E-03

		5		6.16E-04		8.46E-04		6.79E-04		9.38E-04		1.10E-03		2.92E-03		3.58E-03

		6		5.05E-04		1.20E-03		1.97E-03		1.53E-03		2.07E-03		3.07E-03		4.58E-03

		7		5.44E-04		1.09E-03		1.25E-03		1.63E-03		2.72E-03		4.75E-03		3.06E-03

		8		5.41E-04		5.97E-04		1.12E-03		1.28E-03		2.10E-03		2.92E-03		4.65E-03

		9		4.32E-04		8.40E-04		8.74E-04		1.25E-03		1.62E-03		2.98E-03		2.19E-03

		10		4.31E-04		4.26E-04		6.98E-04		1.20E-03		9.76E-04		2.28E-03		3.04E-03

		11		3.52E-04		5.46E-04		1.12E-03		8.99E-04		1.94E-03		3.56E-03		2.90E-03

		12		2.91E-04		6.64E-04		9.40E-04		1.73E-03		2.11E-03		1.65E-03		2.93E-03

		<>		0.000598197		0.000900823		0.001211926		0.00144001		0.002190289		0.00329276		0.00397656

		st. dev.		0.000299807		0.0004115123		0.0005620066		0.0005126597		0.0010463691		0.0009900407		0.0016770471





sigma_a

				2048		1024		512		256		128		64		32

		n		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a

		3		1.07E-03		1.26E-03		1.87E-03		2.13E-03		3.26E-03		5.21E-03		6.90E-03

		4		8.23E-04		6.83E-04		1.82E-03		1.86E-03		3.53E-03		4.91E-03		5.48E-03

		5		4.05E-04		7.62E-04		1.26E-03		1.44E-03		2.23E-03		3.20E-03		4.24E-03

		6		9.24E-04		1.06E-03		1.38E-03		2.30E-03		2.75E-03		3.22E-03		6.77E-03

		7		5.66E-04		7.73E-04		1.07E-03		2.38E-03		2.98E-03		3.57E-03		7.56E-03

		8		3.59E-04		8.72E-04		1.41E-03		1.40E-03		2.57E-03		3.09E-03		3.97E-03

		9		9.12E-04		8.71E-04		1.11E-03		1.89E-03		2.03E-03		2.60E-03		3.98E-03

		10		2.55E-04		5.37E-04		8.02E-04		1.18E-03		1.40E-03		1.20E-03		2.66E-03

		11		4.62E-04		8.50E-04		6.80E-04		9.48E-04		1.17E-03		2.17E-03		2.24E-03

		12		6.20E-04		4.63E-04		9.74E-04		1.23E-03		9.74E-04		1.68E-03		2.59E-03

		<>		0.000639425		0.000813638		0.001238072		0.00167653		0.002289437		0.00308678		0.00463966

		st. dev.		0.0002770232		0.0002341771		0.0003946999		0.0005015747		0.0008867065		0.0012788354		0.0019382871





differences.npts2048

		co		mparing ../		fieldfile_		smallfield		summary.npts2048.log

		n		db		da		sigma_b		sigma_a

		3		0.0012		-0.0005		1.19E-03		1.07E-03

		4		0.0008		0.0013		1.08E-03		8.23E-04

		5		0.0008		0.0015		6.16E-04		4.05E-04

		6		0.0007		0.0015		5.05E-04		9.24E-04

		7		-0.0003		-0.0008		5.44E-04		5.66E-04

		8		0.0005		0.0002		5.41E-04		3.59E-04

		9		0.0005		0.0002		4.32E-04		9.12E-04

		10		0.0001		0.0002		4.31E-04		2.55E-04

		11		-0.0001		0		3.52E-04		4.62E-04

		12		0		0.0002		2.91E-04		6.20E-04





differences.npts1024

		co		mparing ../		fieldfile_		smallfield		summary.npts1024.log

		n		db		da		sigma_b		sigma_a

		3		0.0013		0.0001		1.85E-03		1.26E-03

		4		0.0005		0.001		9.63E-04		6.83E-04

		5		0.0007		0.0013		8.46E-04		7.62E-04

		6		0		0.0015		1.20E-03		1.06E-03

		7		-0.0008		-0.0013		1.09E-03		7.73E-04

		8		0.0003		0		5.97E-04		8.72E-04

		9		0.0001		-0.0003		8.40E-04		8.71E-04

		10		0.0003		0.0001		4.26E-04		5.37E-04

		11		0		-0.0002		5.46E-04		8.50E-04

		12		0.0004		0		6.64E-04		4.63E-04





differences.npts512

		co		mparing ../		fieldfile_		smallfield		summary.npts512.log

		n		db		da		sigma_b		sigma_a

		3		0.0007		-0.0001		2.43E-03		1.87E-03

		4		0.0009		0.0012		1.04E-03		1.82E-03

		5		0.0007		0.0013		6.79E-04		1.26E-03

		6		0.0012		0.0017		1.97E-03		1.38E-03

		7		0.0001		-0.0007		1.25E-03		1.07E-03

		8		0.0012		0.0002		1.12E-03		1.41E-03

		9		0		0.0008		8.74E-04		1.11E-03

		10		0		0.0005		6.98E-04		8.02E-04

		11		0.0003		0.0003		1.12E-03		6.80E-04

		12		0.0004		-0.0006		9.40E-04		9.74E-04





differences.npts256

		co		mparing ../		fieldfile_		smallfield		summary.npts256.log

		n		db		da		sigma_b		sigma_a

		3		0.0005		-0.0003		2.68E-03		2.13E-03

		4		-0.0008		0.001		1.27E-03		1.86E-03

		5		0		0.0017		9.38E-04		1.44E-03

		6		0.002		0.0001		1.53E-03		2.30E-03

		7		-0.0001		-0.0003		1.63E-03		2.38E-03

		8		-0.0002		0.0004		1.28E-03		1.40E-03

		9		0		0.0006		1.25E-03		1.89E-03

		10		0.0003		0.0006		1.20E-03		1.18E-03

		11		0.0003		0		8.99E-04		9.48E-04

		12		0		0.0004		1.73E-03		1.23E-03





differences.npts128

		co		mparing ../		fieldfile_		smallfield		summary.npts128.log

		n		db		da		sigma_b		sigma_a

		3		0.0002		-0.001		2.55E-03		3.26E-03

		4		0.0023		0.0009		4.71E-03		3.53E-03

		5		0.0005		0.0015		1.10E-03		2.23E-03

		6		-0.0001		0.0021		2.07E-03		2.75E-03

		7		-0.0004		-0.0017		2.72E-03		2.98E-03

		8		0.0012		0.0001		2.10E-03		2.57E-03

		9		0.0013		-0.0002		1.62E-03		2.03E-03

		10		-0.0002		-0.0002		9.76E-04		1.40E-03

		11		0.0002		0.0005		1.94E-03		1.17E-03

		12		-0.0004		0.001		2.11E-03		9.74E-04





differences.npts64

		co		mparing ../		fieldfile_		smallfield		summary.npts64.log

		n		db		da		sigma_b		sigma_a

		3		-0.0017		0.0001		4.27E-03		5.21E-03

		4		0.0015		-0.0002		4.52E-03		4.91E-03

		5		0.0014		0.0002		2.92E-03		3.20E-03

		6		0.0018		0.0018		3.07E-03		3.22E-03

		7		-0.0004		-0.0001		4.75E-03		3.57E-03

		8		-0.0005		-0.0004		2.92E-03		3.09E-03

		9		0.0005		0.0014		2.98E-03		2.60E-03

		10		0.0004		-0.0011		2.28E-03		1.20E-03

		11		0.0012		0		3.56E-03		2.17E-03

		12		-0.0004		0.0004		1.65E-03		1.68E-03





differences.npts32

		co		mparing ../		fieldfile_		smallfield		summary.npts32.log

		n		db		da		sigma_b		sigma_a

		3		0.0031		-0.0029		8.04E-03		6.90E-03

		4		0.0016		-0.0017		4.78E-03		5.48E-03

		5		0.0022		0.0001		3.58E-03		4.24E-03

		6		0.0019		-0.0005		4.58E-03		6.77E-03

		7		-0.0007		0.0007		3.06E-03		7.56E-03

		8		-0.0006		0.0017		4.65E-03		3.97E-03

		9		0.0021		0.0005		2.19E-03		3.98E-03

		10		-0.0017		-0.0007		3.04E-03		2.66E-03

		11		-0.0004		0.0005		2.90E-03		2.24E-03

		12		0.001		0.0004		2.93E-03		2.59E-03





differences.npts16

		co		mparing ../		fieldfile_		smallfield		summary.npts16.log

		n		db		da		sigma_b		sigma_a

		3		-0.0035		0.0025		1.04E-02		7.77E-03

		4		-0.0009		0.0036		1.05E-02		8.17E-03

		5		0.002		-0.0011		4.73E-03		5.27E-03

		6		-0.0027		0.002		5.38E-03		4.91E-03

		7		0.002		-0.0062		5.72E-03		7.03E-03

		8		0		0		0.00E+00		0.00E+00

		9		0		0		0.00E+00		0.00E+00

		10		0		0		0.00E+00		0.00E+00

		11		0		0		0.00E+00		0.00E+00

		12		0		0		3.84E-05		0.00E+00






_971176725.xls
db plot

		n		n		n		n		n		n		n
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da plot
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sigma_b plot
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sigma_a plot
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mean(n)
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avg. diff., bn
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100 pVs white noise, nominal vibration spectrum
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0.00202

0.000835836

0.000890015

0.00849

0.00186

0.001026108

0.00109209

0.00842

0.00188

0.001473058

0.00148224

0.00816

0.00178

0.00227104

0.00248971

0.0081

0.00226

0.00322139

0.002856798

0.00892

0.00159

0.00427414

0.00428748



sigma(n)

		2048		2048		2048		2048

		1024		1024		1024		1024

		512		512		512		512

		256		256		256		256

		128		128		128		128

		64		64		64		64

		32		32		32		32



st. dev., differences, an

st. dev., differences, an

st. dev., st. dev., bn

st. dev., st. dev., an

samples per revolution

st. dev. of variation, harmonic [3,12]

100 pVs white noise, nominal vibration spectrum

0.006878598

0.0067631436

0.0002346856

0.0001640627

0.0068336098

0.0068432936

0.0003740907

0.0003781826

0.0068256786

0.0065855397

0.0003222926

0.0003006081

0.0071677984

0.0070425374

0.0005307301

0.0002782463

0.0069736329

0.0066332161

0.0008329185

0.000883501

0.0071918163

0.0065674619

0.001181396

0.0012340764

0.0069080951

0.0074726836

0.001550241

0.0010041931



db

				2048		1024		512		256		128		64		32

		n		db		db		db		db		db		db		db

		3		0.0039		0.0038		0.0043		0.0035		0.0021		0.0009		0.0049

		4		0.0048		0.0052		0.0055		0.0043		0.0051		0.0051		0.0039

		5		0.008		0.0078		0.0082		0.0081		0.0069		0.0081		0.0093

		6		0.0223		0.022		0.0225		0.0236		0.0219		0.0225		0.0225

		7		0.0028		0.0023		0.0027		0.0032		0.003		0.0037		0.0058

		8		0.0103		0.0103		0.0105		0.0108		0.01		0.0097		0.0111

		9		0.0135		0.0134		0.0134		0.0136		0.0145		0.0139		0.0145

		10		0.014		0.0142		0.0141		0.0136		0.0142		0.014		0.0143

		11		-0.0011		-0.001		-0.0009		-0.001		-0.001		-0.0017		-0.0015

		12		0.0043		0.0044		0.0046		0.0045		0.0049		0.0048		0.0044

		<>		0.00828		0.00824		0.00849		0.00842		0.00816		0.0081		0.00892

		st. dev.		0.006878598		0.0068336098		0.0068256786		0.0071677984		0.0069736329		0.0071918163		0.0069080951





da

				2048		1024		512		256		128		64		32

		n		da		da		da		da		da		da		da

		3		-0.0039		-0.0043		-0.0046		-0.0058		-0.0062		-0.0051		-0.004

		4		0.002		0.0016		0.0018		0.0008		0.001		0.0007		-0.0007

		5		0.0028		0.0027		0.0028		0.0032		0.0026		0.0027		0.0016

		6		-0.0004		-0.0003		-0.0002		0.0001		0.0004		0.0024		-0.0009

		7		-0.0127		-0.0126		-0.0121		-0.0129		-0.0114		-0.011		-0.014

		8		0.0012		0.001		0.0007		0.0018		0.0007		0.0011		-0.0003

		9		0.0072		0.0073		0.0065		0.0073		0.007		0.0068		0.0082

		10		0.0111		0.0112		0.0107		0.011		0.0107		0.0114		0.0119

		11		0.0078		0.008		0.008		0.0082		0.0077		0.0089		0.0084

		12		0.0052		0.0056		0.005		0.0051		0.0053		0.0047		0.0057

		<>		0.00203		0.00202		0.00186		0.00188		0.00178		0.00226		0.00159

		st. dev.		0.0067631436		0.0068432936		0.0065855397		0.0070425374		0.0066332161		0.0065674619		0.0074726836





sigma_b

				2048		1024		512		256		128		64		32

		n		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b		sigma_b

		3		1.05E-03		1.74E-03		7.76E-04		1.82E-03		4.04E-03		3.97E-03		4.74E-03

		4		8.23E-04		9.26E-04		1.63E-03		1.91E-03		2.48E-03		5.18E-03		7.41E-03

		5		4.70E-04		7.35E-04		1.11E-03		1.70E-03		2.84E-03		3.71E-03		3.86E-03

		6		7.22E-04		1.02E-03		1.41E-03		2.16E-03		2.14E-03		4.22E-03		5.18E-03

		7		7.68E-04		8.85E-04		1.26E-03		1.07E-03		2.47E-03		3.41E-03		5.43E-03

		8		8.17E-04		6.37E-04		7.23E-04		1.15E-03		2.28E-03		1.97E-03		3.72E-03

		9		6.83E-04		8.78E-04		8.70E-04		1.95E-03		2.40E-03		3.54E-03		4.65E-03

		10		4.77E-04		6.57E-04		7.29E-04		1.04E-03		1.57E-03		1.20E-03		2.73E-03

		11		2.75E-04		5.27E-04		7.30E-04		4.74E-04		1.06E-03		2.28E-03		2.82E-03

		12		4.15E-04		3.59E-04		1.02E-03		1.44E-03		1.44E-03		2.74E-03		2.20E-03

		<>		0.000649886		0.000835836		0.001026108		0.001473058		0.00227104		0.00322139		0.00427414

		st. dev.		0.0002346856		0.0003740907		0.0003222926		0.0005307301		0.0008329185		0.001181396		0.001550241





sigma_a

				2048		1024		512		256		128		64		32

		n		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a		sigma_a

		3		9.03E-04		1.34E-03		1.70E-03		1.47E-03		3.28E-03		5.05E-03		4.66E-03

		4		6.69E-04		1.42E-03		1.20E-03		1.90E-03		3.11E-03		4.07E-03		5.15E-03

		5		7.09E-04		7.45E-04		1.26E-03		1.57E-03		2.10E-03		3.57E-03		4.18E-03

		6		5.33E-04		1.46E-03		1.44E-03		1.36E-03		3.70E-03		3.62E-03		6.03E-03

		7		5.61E-04		6.67E-04		8.69E-04		1.65E-03		3.61E-03		2.19E-03		3.63E-03

		8		6.13E-04		7.50E-04		8.91E-04		1.42E-03		2.57E-03		1.72E-03		3.57E-03

		9		3.43E-04		9.25E-04		9.19E-04		1.90E-03		1.67E-03		2.90E-03		5.03E-03

		10		4.36E-04		5.84E-04		9.89E-04		1.30E-03		1.96E-03		2.59E-03		3.54E-03

		11		4.24E-04		4.45E-04		8.39E-04		1.16E-03		1.42E-03		1.93E-03		2.55E-03

		12		4.82E-04		5.71E-04		8.07E-04		1.09E-03		1.48E-03		9.36E-04		4.54E-03

		<>		0.000567494		0.000890015		0.00109209		0.00148224		0.00248971		0.002856798		0.00428748

		st. dev.		0.0001640627		0.0003781826		0.0003006081		0.0002782463		0.000883501		0.0012340764		0.0010041931





differences.npts2048

		co		mparing ../		fieldfile_		hgq summary		.npts2048.log

		n		db		da		sigma_b		sigma_a

		3		0.0039		-0.0039		1.05E-03		9.03E-04

		4		0.0048		0.002		8.23E-04		6.69E-04

		5		0.008		0.0028		4.70E-04		7.09E-04

		6		0.0223		-0.0004		7.22E-04		5.33E-04

		7		0.0028		-0.0127		7.68E-04		5.61E-04

		8		0.0103		0.0012		8.17E-04		6.13E-04

		9		0.0135		0.0072		6.83E-04		3.43E-04

		10		0.014		0.0111		4.77E-04		4.36E-04

		11		-0.0011		0.0078		2.75E-04		4.24E-04

		12		0.0043		0.0052		4.15E-04		4.82E-04





differences.npts1024

		co		mparing ../		fieldfile_		hgq summary		.npts1024.log

		n		db		da		sigma_b		sigma_a

		3		0.0038		-0.0043		1.74E-03		1.34E-03

		4		0.0052		0.0016		9.26E-04		1.42E-03

		5		0.0078		0.0027		7.35E-04		7.45E-04

		6		0.022		-0.0003		1.02E-03		1.46E-03

		7		0.0023		-0.0126		8.85E-04		6.67E-04

		8		0.0103		0.001		6.37E-04		7.50E-04

		9		0.0134		0.0073		8.78E-04		9.25E-04

		10		0.0142		0.0112		6.57E-04		5.84E-04

		11		-0.001		0.008		5.27E-04		4.45E-04

		12		0.0044		0.0056		3.59E-04		5.71E-04





differences.npts512

		co		mparing ../		fieldfile_		hgq summary		.npts512.log

		n		db		da		sigma_b		sigma_a

		3		0.0043		-0.0046		7.76E-04		1.70E-03

		4		0.0055		0.0018		1.63E-03		1.20E-03

		5		0.0082		0.0028		1.11E-03		1.26E-03

		6		0.0225		-0.0002		1.41E-03		1.44E-03

		7		0.0027		-0.0121		1.26E-03		8.69E-04

		8		0.0105		0.0007		7.23E-04		8.91E-04

		9		0.0134		0.0065		8.70E-04		9.19E-04

		10		0.0141		0.0107		7.29E-04		9.89E-04

		11		-0.0009		0.008		7.30E-04		8.39E-04

		12		0.0046		0.005		1.02E-03		8.07E-04





differences.npts256

		co		mparing ../		fieldfile_		hgq summary		.npts256.log

		n		db		da		sigma_b		sigma_a

		3		0.0035		-0.0058		1.82E-03		1.47E-03

		4		0.0043		0.0008		1.91E-03		1.90E-03

		5		0.0081		0.0032		1.70E-03		1.57E-03

		6		0.0236		0.0001		2.16E-03		1.36E-03

		7		0.0032		-0.0129		1.07E-03		1.65E-03

		8		0.0108		0.0018		1.15E-03		1.42E-03

		9		0.0136		0.0073		1.95E-03		1.90E-03

		10		0.0136		0.011		1.04E-03		1.30E-03

		11		-0.001		0.0082		4.74E-04		1.16E-03

		12		0.0045		0.0051		1.44E-03		1.09E-03





differences.npts128

		co		mparing ../		fieldfile_		hgq summary		.npts128.log

		n		db		da		sigma_b		sigma_a

		3		0.0021		-0.0062		4.04E-03		3.28E-03

		4		0.0051		0.001		2.48E-03		3.11E-03

		5		0.0069		0.0026		2.84E-03		2.10E-03

		6		0.0219		0.0004		2.14E-03		3.70E-03

		7		0.003		-0.0114		2.47E-03		3.61E-03

		8		0.01		0.0007		2.28E-03		2.57E-03

		9		0.0145		0.007		2.40E-03		1.67E-03

		10		0.0142		0.0107		1.57E-03		1.96E-03

		11		-0.001		0.0077		1.06E-03		1.42E-03

		12		0.0049		0.0053		1.44E-03		1.48E-03





differences.npts64

		co		mparing ../		fieldfile_		hgq summary		.npts64.log

		n		db		da		sigma_b		sigma_a

		3		0.0009		-0.0051		3.97E-03		5.05E-03

		4		0.0051		0.0007		5.18E-03		4.07E-03

		5		0.0081		0.0027		3.71E-03		3.57E-03

		6		0.0225		0.0024		4.22E-03		3.62E-03

		7		0.0037		-0.011		3.41E-03		2.19E-03

		8		0.0097		0.0011		1.97E-03		1.72E-03

		9		0.0139		0.0068		3.54E-03		2.90E-03

		10		0.014		0.0114		1.20E-03		2.59E-03

		11		-0.0017		0.0089		2.28E-03		1.93E-03

		12		0.0048		0.0047		2.74E-03		9.36E-04





differences.npts32

		co		mparing ../		fieldfile_		hgq summary		.npts32.log

		n		db		da		sigma_b		sigma_a

		3		0.0049		-0.004		4.74E-03		4.66E-03

		4		0.0039		-0.0007		7.41E-03		5.15E-03

		5		0.0093		0.0016		3.86E-03		4.18E-03

		6		0.0225		-0.0009		5.18E-03		6.03E-03

		7		0.0058		-0.014		5.43E-03		3.63E-03

		8		0.0111		-0.0003		3.72E-03		3.57E-03

		9		0.0145		0.0082		4.65E-03		5.03E-03

		10		0.0143		0.0119		2.73E-03		3.54E-03

		11		-0.0015		0.0084		2.82E-03		2.55E-03

		12		0.0044		0.0057		2.20E-03		4.54E-03





differences.npts16

		co		mparing ../		fieldfile_		hgq summary		.npts16.log

		n		db		da		sigma_b		sigma_a

		3		0.0064		-0.0233		8.71E-03		1.20E-02

		4		0.4381		-0.4321		6.96E-03		5.36E-03

		5		0.3795		-0.3499		5.24E-03		5.59E-03

		6		1.7666		-0.4258		7.20E-03		6.07E-03

		7		0.2534		-0.3175		8.04E-03		6.72E-03

		8		0.25		0.25		0.00E+00		0.00E+00

		9		0.25		0.25		0.00E+00		0.00E+00

		10		1		0.25		0.00E+00		0.00E+00

		11		0.25		0.25		0.00E+00		0.00E+00

		12		0.25		0.25		3.12E-05		0.00E+00






