Measurement of the Curvature of PR-02 Detectors

T. Bowcock

Four PR-02 prototype detectors were measured using the video-probe at Liverpool University.

1968-18-a (300 microns thick)

1832-13-b (200 microns thick)

1975-13-c (300 microns thick)

1995-01-b (150 microns thick)

The detectors were measured at 7 points (a-g), see Figure 1.
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Figure 1: Measuring points a-g

The data are presented below

	
	x(mm)
	y(mm)
	z(mm)

	a
	428.68
	-1272.764
	-63.382

	b
	467.672
	-1229.75
	-63.42

	c
	510.084
	-1269.631
	-63.27

	d
	469.191
	-1263.171
	-63.286

	e
	434.348
	-1249.593
	-63.438

	f
	502.702
	-1247.088
	-63.331

	g
	468.806
	-1252.847
	-63.301


Table 1: Data points for detector 1968-18-a

	
	x(mm)
	y(mm)
	z(mm)

	a
	453.213
	-1273.83
	-63.606

	b
	493.406
	-1237.194
	-63.586

	c
	537.702
	-1278.401
	-63.557

	d
	494.946
	-1271.746
	-63.465

	e
	463.685
	-1251.316
	-63.619

	f
	524.212
	-1248.745
	-63.579

	g
	495.445
	-1258.106
	-63.506


Table 2: Data points for detector 1832-13-b

	
	x(mm)
	y(mm)
	z(mm)

	a
	455.248
	-1285.504
	-63.462

	b
	496.955
	-1241.712
	-63.643

	c
	540.038
	-1284.252
	-63.491

	d
	498.141
	-1276.029
	-63.461

	e
	466.893
	-1254.808
	-63.638

	f
	527.53
	-1254.001
	-63.612

	g
	498.292
	-1262.573
	-63.512


Table 3: Data points for detector 1975-13-c

	
	x(mm)
	y(mm)
	z(mm)

	a
	459.323
	-1269.48
	-63.474

	b
	500.456
	-1225.226
	-63.35

	c
	544.129
	-1267.014
	-63.386

	d
	502.181
	-1259.703
	-63.018

	e
	470.731
	-1238.625
	-63.386

	f
	531.056
	-1236.915
	-63.331

	g
	501.805
	-1245.816
	-63.088


Table 4: Data points for detector 1995-01-b

Plots of the data and a five parameter fit (z=a+b*x+c*x2+d*y+e*y2) are given for the detectors below. The upper surface of the fit corresponds to the strip- side of the measured detectors .
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Figure 2: Fit to measured points for detector1968-18-a. Residuals are of order 10  microns.
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Figure 3: Fit to measured points for detector1832-13-b. Residuals are of order 5 microns.
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Figure 4 Fit to measured points for detector1975-13-c. Residuals are of order 10  microns.
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Figure 5: Fit to measured points for detector1995-01-b. Residuals are of order 5 microns.

Values for the fitted parameters are given below

	 
	a
	b
	c
	d
	e
	s/error
	sagitta(mm)

	1832-13-b
	-126.9
	0.071
	-0.000071
	-0.07
	-0.000026
	0.004
	-0.114

	 error
	14.9
	0.002
	0.000002
	0.02
	0.000009
	
	0.004

	1968-18-a
	-132.3
	0.043
	-0.000044
	-0.09
	-0.000034
	0.012
	-0.071

	 error
	35.7
	0.007
	0.000007
	0.06
	0.000023
	
	0.012

	1975-13-c
	-54.0
	0.049
	-0.000049
	0.04
	0.000018
	0.024
	-0.079

	 error
	81.6
	0.016
	0.000016
	0.13
	0.000052
	
	0.026

	1995-01-b
	-520.9
	0.220
	-0.000219
	-0.64
	-0.000253
	0.006
	-0.350

	 error
	20.5
	0.004
	0.000004
	0.03
	0.000013
	 
	0.007


Table 4: Fitted values for the detectors.

The fits may be used to extract an estimate of the distortion in the detectors.  The largest measurable curvature is in the “x” direction. In most cases (except for the thinnest detectors)  the curvature in the y direction is not significant. The sagitta or displacement (s) versus the thickness of the detectors is plotted below and was calculated using the fitted values for c using the formula s=c((40mm)2. 
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Figure 6: Thickness of the detectors(x) versus the “sagitta” or displacement(y). A fit of the form y=a*xb is shown with b=-2.56. 
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