Quantifying the VPT test rig – some initial observations

Dave Cockerill,  18.5.2001

1) Charge injection  calibration

200 mV across 2.2 pF, into the Stephenson preamp
( 2.8 106 electrons

Measure :

ADC channel 1
peak at 1610 adc counts



Corresponds to a calibration of  1.75.103 electrons/ADC bin 



(1)

The other 7 channels are similar.

2) Noise

On channel 1,width (() = 6.63 adc counts
( 11,600 electrons.

Comment on noise

Expect ~1200 electrons noise/50 cm of cable (~40 pF i/p capacitance) for Stephenson preamp.

Martin estimates cable is 2m long from VPT to preamp.

Expect 4 x 1200 = 4800 e-  preamp noise on the rig. Measure 11,600.

Noise is 2.42 times higher than theory.

3) Photo-electrons from VPT photocathode

Fig 21, report to RIE, 20 April, 2001.

Mean signal, 1.8 Tesla, 15 degrees to field, is ~ 750 adc counts ( 1.3.106 electrons using (1) above.

Assume a gain of 8 at this field/angle

Photo-electrons off the cathode  ~ 1.3.106/8 = 1.6.105




(2)
4) VPT signal widths

Fig 23, report to RIE, 20 April, 2001.

Typical (/R is 0.035.

From Fig 21, typical R is 750.

Suggests typical LED width is 0.035 * 750 = 26 adc counts. 

5) Expected VPT signal width

The expected width of the LED signal, in electrons, is

G
gain of the VPT

[image: image1.wmf]e

Np

F

G

.

×

=

s

F 
is the excess noise factor

Np.e.
the number of photo-electrons from the photo-cathode.

The width of the VPT rig LED signal, assuming G=8, F=5, should be :
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( using (2) )




= 7120 electrons




( 7120 / 1.75.103 = 4.06 adc counts using (1) above.

Comments on the measured LED width

The measured LED width is ~ 26 adc counts.

The expected LED width is only 4 adc counts.

This suggests instabilities associated with the LED system/pickup.

(/R quoted in Fig 23 of the report may well NOT reflect the actual quality of VPT resolution.

� EMBED Equation.3  ���
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