Ageing of Vacuum Phototriodes under intense illumination.

K W Bell, R M Brown, M Sproston

The Measurements

In order to investigate possible ageing effects, tubes have been operated with a high photocathode current for an extended period, both in the absence of a magnetic field and in an axial field of 1.8 T.  Three devices have been tested, two from Electron Tubes (D821/1000UVB: ET #25, ET #27), and one from Hamamatsu (XA0553).  These are all 1ll diameter devices with faceplates of UV glass.  The tubes were operated (as they will be in CMS) with the photocathode at ground potential, to avoid the possibility of photocathode damage arising from leakage currents flowing in the glass faceplate.  The tube envelopes were covered with a conductive envelope maintained at photocathode potential.  The bias potentials were: VD = +600 V, VA = +800 V. 

The standing current in the tube was generated by illuminating the photocathode with an LED (5 mm ‘Ultrabright’, λPeak = 470 nm), excited by a steady current.  The illumination was increased as the response of the photocathode deteriorated, in order to maintain the photocathode current, Ik, at 1 μA.  The response of the tube was monitored concurrently with the dc illumination, using a pulsed LED of the same type.  Both LEDs were arranged to give uniform illumination of the photocathode.  The data were recorded with a digital oscilloscope. The temperature within the magnet gap was monitored with a platinum resistance thermometer. 

The results

Figure 1 shows the relative anode response of the tubes as a function of time over a period of 9 days.  In the case of the Hamamatsu tube, the first exposure to the dc LED was made at 1.8 T.  A rapid decrease in response is evident during the first few hours, stabilising at 80% of the initial value, with little change over the subsequent three days.  After 4.5 days, the magnetic field was reduced to zero and the illumination was continued.  A second sharp fall in response, by a further 11% of the original value, is observed.  Note that the measurements at 0 T have been renormalised so that the first point at this setting matches the last measurement at 1.8 T.  Finally, the magnetic field was returned to 1.8 T and operation at Ik = 1 μA continued for a further day.  The points are plotted with the same normalisation as the first set of data at 1.8 T.  The overall decrease in response after 8 days is 31%.

The high current ageing of ET #25 was also started at a field of 1.8T, followed by exposure at zero field, with a final run at 1.8 T.  The effect on the tube is similar to that observed with the Hamamatsu device, although the overall degradation is somewhat larger, amounting to 40%.  In the case of ET #27 the exposure was first made at zero field.  A much bigger initial decrease in response is observed in this case.  The tube was then operated for a day with both the dc LED and the magnet turned off, inducing a slight recovery.  The 1.8 T magnetic field was then turned on for the first time causing a further gradual decline in the response.  After 8 days, the overall degradation is also 40%.

The zero field exposure lasted for one day for ET #27 and two days for ET #25 and XA0553.  There is some suggestion that the anode response is continuing to fall at the end of the exposure in all cases.

In addition to the behaviour discussed above, an instantaneous decrease in the signal from the pulsed LED was observed when the dc LED was first turned on.  In the case of the Hamamatsu device, the effect was only 1%, but for ET#25 and ET#27, the falls were 10% and 7% respectively.  These instantaneous changes are not included in the figures.  As discussed below, they may be a spurious consequence of running at a very high photocurrent.

Figure 2 shows the dc gain, measured as the ratio of the anode and cathode standing currents.  For XA0553, the gain rises by about 6% during initial operation at 1.8 T, before stabilising at a value of 7.0.  In the subsequent run at zero field it remains constant with a value close to 9.0.  For ET#25, the gain falls by about 15% at first, stabilising at 4.2 at 1.8 T. During the run at zero magnetic field, it falls by 5% to 6.7.  In the final run at 1.8 T, the gain remains constant at a value of 4.0.
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Figure 1  Anode response as a function of time.  The points are normalised to a value of 100 for the first measurement at Ik = 1 μA.  The relative normalisation of field-on and field-off data is explained in the text.
Discussion

For the three tubes tested, operation at high cathode current causes an initial rapid decrease in the anode response, followed by relatively stable operation at the lower value.  For the Hamamatsu tube, the degradation appears to be dominated by a loss in photocathode efficiency, indeed there is some evidence that the effective gain increases, although this might be an artefact caused by non-uniform damage of the photocathode.  In the case of ET#25, there is a loss in gain which is sufficient to account for more than half of the decrease in overall response.

On the basis of this rather restricted evidence, it appears that the presence of a magnetic field limits the damage caused by operation at high current, either in terms of the region of the photocathode affected, or the intensity of the damage within a given region.  High current operation at zero magnetic field causes additional damage, the effect of which persists when the magnetic field is (re‑)established 

A more detailed interpretation of the results in figure 1 is limited by uncertainties associated with variations in temperature during the course of the measurements, which may have caused the output of the pulsed LED to change.  The effect is particularly noticeable when the magnetic field is re-established following a zero field measurement.  Changes of up to 3OC have been observed as the magnet warms up, which might explain, at least in part,  the apparent recovery of ET#25 and XA0553 during operation under strong illumination at 1.8 T, following exposure at zero field.  This point will be investigated further.
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Figure 2  Effective gain, defined as the ratio of the anode current to the cathode current, as a function of time.

The value of 1 μA was chosen for the photocathode standing current so that the effect of one year of high luminosity running at LHC, for a detector in the middle of the Endcap, could be reproduced in a day.  However, bialkali photocathodes are very resistive at room temperature and a photocurrent of 1 μA might generate a sufficient potential gradient across the photocathode to distort the electric field between the electrodes of the tube and modify the response.  Both the RCA and Philips catalogues indicate that the surface resistivity (R□) of a SbKCs photocathode is close to 1010 Ω at 20O C.  (The ET catalogue does not give a value, but the recommended maximum photocathode current for a 2ll photomultiplier tube is 2.5 nA, to be compared with 10 nA recommended by Philips, indicating a similar or even higher photocathode resistivity.)  At a low photocathode current, Ik, the voltage drop between the circumference and the centre of the photocathode, under uniform illumination, is:

ΔV = Ik R□/4π

For Ik = 1 μA and R□ = 1010 Ω, then ΔV = 800 V, thus the ‘low current’ condition does not apply, and the operation of the tube should be strongly modified.

However, for the Hamamatsu device, the fact that the anode response, measured with the pulsed LED, falls by only 1% during the first two minutes after the 1 μA standing current is introduced, indicates that the above effect is not important.  Furthermore, figure 3 shows that the anode and dynode currents vary linearly with the cathode current over a wide range, demonstrating that the gain remains [image: image3.wmf]DC Gain of Hamamatsu
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constant and indicating that the electric field is not suffering a significant distortion up to Ik = 1μA.

 Figure 3  Anode current and dynode current as a function of cathode current for XA0553.  The relationships are linear, indicating that the gain is constant.

In the case of the ET tubes, the fall in anode response by of order 10% as soon as the strong illumination is started, suggests that photocathode resistance may be causing some effect.  In view of this, and since accelerating the ageing studies by using very high photocurrents may in any case not give a true indication of the behaviour to be expected at LHC, further investigations will be made by running for longer periods at lower currents.

Conclusions

•
All three tubes show significant damage under high current operation.

•
In a field of 1.8 T, the loss in response saturates at 20% for Hamamatsu XA0553 and at 24% for ET#25.  Losses at these levels, over 10 years of LHC operation, would probably be acceptable, although it should be noted that most of the degradation occurs early on.

•
If a tube is operated at high current in zero magnetic field, a further loss in response of up to 15% occurs.  Operation of the final detector under these conditions must therefore be avoided.

•
The damage caused by high current operation at 1.8 T is less than that produced in the absence of a magnetic field, strongly indicating that there is no catastrophic ‘Penning’ effect.

•
Further studies should be made in which the tube delivers a similar total charge at much lower current.

� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���








� EMBED Excel.Sheet.8  ���











PAGE  
1

[image: image4.wmf]Hamamatsu R2148MOD/XA0553 

run at 800V/600V at B=1.8T

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

0.00

0.20

0.40

0.60

0.80

1.00

Photocathode Current [

m

A]

A

node or Dynode Current [

m

A]

I(A) 

I(D) 

[image: image5.wmf]DC Gain of Hamamatsu

 

#553 and ET #25 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

Time with 1

m

A photocathode current [days]

DC Gain

Ham#553 Gain at B=1.8T

Ham#553 Gain at B=0T

ET#25 Gain at B=1.8T

ET#25 Gain at B=0T

[image: image6.wmf]VPT Lifetime Tests

55.0

60.0

65.0

70.0

75.0

80.0

85.0

90.0

95.0

100.0

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

Time with 1

m

A photocathode current [days]

Response [%]

Ham#553@B=1.8T

Ham#553@B=0T (rescaled)

ET#25 @ 1.8T

ET#25 @ B=0T (rescaled)

ET#27 @ B=0T

ET#27 @ B=0 (Ipc=0)

ET#27 @ B=1.8T (rescaled)

_995114039.xls
Chart1

		0		0

		0.0020833333		0.0020833333

		0.00625		0.00625

		0.0090277778		0.0090277778						0		0		0

		0.0125		0.0125						0.0400347222		0.0400347222		0.0400347222

		0.0236111111		0.0236111111		0		0		0.0883680556		0.0883680556		0.0883680556

		0.0340277778		0.0340277778		0.0513541667		0.0513541667		0.1275231481		0.1275231481		0.1275231481

		0.05		0.05		0.0919791667		0.0919791667		0.1653009259		0.1653009259		0.1653009259

		0.0708333333		0.0708333333		0.1319444444		0.1319444444		0.2057175926		0.2057175926		0.2057175926

		0.1194444444		0.1194444444		0.1631944444		0.1631944444		0.8515740741		0.8515740741		0.8515740741

		0.1541666667		0.1541666667		0.2156597222		0.2156597222		0.8703472222		0.8703472222		0.8703472222

		0.1958333333		0.1958333333		1.0205555556		1.0205555556		0.9764467593		0.9764467593		0.9764467593

		0.2374421296		0.2374421296		1.2377314815		1.2377314815		0.9997222222		0.9997222222		0.9997222222

		0.6208333333		0.6208333333		1.9735763889		1.9735763889		1.0063888889		1.0063888889		1.0063888889

		0.7611111111		0.7611111111		2.2411226852		2.2411226852		1.1930324074		1.1930324074		1.1930324074

		0.6208333333		0.6208333333		2.9083796296		2.9083796296		0.9997222222		0.9997222222		0.9997222222

		0.7645833333		0.7645833333		3.2398726852		3.2398726852		1.2007291667		1.2007291667		1.2007291667

		0.9680555556		0.9680555556		5.9945601852		5.9945601852		1.9239351852		1.9239351852		1.9239351852

		1.7152777778		1.7152777778		5.9968865741		5.9968865741		1.9283217593		1.9283217593		1.9283217593

		1.8298611111		1.8298611111		5.9999537037		5.9999537037		1.9313425926		1.9313425926		1.9313425926

		2.5215277778		2.5215277778		6.0023726852		6.0023726852		1.9822453704		1.9822453704		1.9822453704

		3.6791666667		3.6791666667		6.0046064815		6.0046064815		2.0988078704		2.0988078704		2.0988078704

		3.9944444444		3.9944444444		6.0082060185		6.0082060185		2.1405092593		2.1405092593		2.1405092593

		4.6743055556		4.6743055556		6.0105787037		6.0105787037		2.1873263889		2.1873263889		2.1873263889

		4.6805555556		4.6805555556		6.013125		6.013125		2.8504976852		2.8504976852		2.8504976852

		4.6833333333		4.6833333333		6.0165162037		6.0165162037		3.0616666667		3.0616666667		3.0616666667

		4.6895833333		4.6895833333		6.0188657407		6.0188657407		3.1106481481		3.1106481481		3.1106481481

		4.7166666667		4.7166666667		6.0229976852		6.0229976852		4.3297569444		4.3297569444		4.3297569444

		4.8027777778		4.8027777778		6.0272685185		6.0272685185		5.9368402778		5.9368402778		5.9368402778

		4.8430555556		4.8430555556		6.0396759259		6.0396759259		6.0461689815		6.0461689815		6.0461689815

		4.8861111111		4.8861111111		6.1287615741		6.1287615741		6.1900925926		6.1900925926		6.1900925926

		4.98125		4.98125		6.2195138889		6.2195138889		6.2006944444		6.2006944444		6.2006944444

		5.0520833333		5.0520833333		6.2522569444		6.2522569444		6.0461689815		6.0461689815		6.0461689815

		5.6215277778		5.6215277778		6.2752083333		6.2752083333		6.9318287037		6.9318287037		6.9318287037

		5.7236111111		5.7236111111		6.989837963		6.989837963		6.9947685185		6.9947685185		6.9947685185

		5.83125		5.83125		7.2131597222		7.2131597222		7.1538310185		7.1538310185		7.1538310185

		5.9638888889		5.9638888889		7.9530555556		7.9530555556		7.1846527778		7.1846527778		7.1846527778

		6.0506944444		6.0506944444		7.957962963		7.957962963		7.9215393519		7.9215393519		7.9215393519

		6.6034722222		6.6034722222		7.9810648148		7.9810648148		7.9679166667		7.9679166667		7.9679166667

		6.7059027778		6.7059027778		8.004224537		8.004224537		8.1820138889		8.1820138889		8.1820138889

		6.7110416667		6.7110416667		8.0390046296		8.0390046296		8.9472106481		8.9472106481		8.9472106481

		6.714837963		6.714837963		8.2057986111		8.2057986111		9.0069560185		9.0069560185		9.0069560185

		6.7227662037		6.7227662037		7.957962963		7.957962963		9.1815277778		9.1815277778		9.1815277778

		6.7557060185		6.7557060185		7.9810648148		7.9810648148		9.9606365741		9.9606365741		9.9606365741

		6.7934490741		6.7934490741		8.004224537		8.004224537		10.1099768519		10.1099768519		10.1099768519

		6.8621296296		6.8621296296		8.0390046296		8.0390046296		13.9212384259		13.9212384259		13.9212384259

		6.947037037		6.947037037		8.2057986111		8.2057986111		13.9253703704		13.9253703704		13.9253703704

		6.9503009259		6.9503009259		8.9900810185		8.9900810185

		6.9534375		6.9534375

		6.956724537		6.956724537

		6.9602546296		6.9602546296

		6.9638541667		6.9638541667

		6.9672222222		6.9672222222

		6.9701388889		6.9701388889

		6.9744328704		6.9744328704

		7.1467013889		7.1467013889

		7.6491666667		7.6491666667

		7.8052430556		7.8052430556

		8.0990740741		8.0990740741

		8.4952430556		8.4952430556

		8.6765046296		8.6765046296



Ham#553@B=1.8T

Ham#553@B=0T (rescaled)

ET#25 @ 1.8T

ET#25 @ B=0T (rescaled)

ET#27 @ B=0T

ET#27 @ B=0 (Ipc=0)

ET#27 @ B=1.8T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

VPT Lifetime Tests

100

98.9906170031

96.9718510094

100

94.7540517486

81.2688122251

92.0955359682

100

72.7251678629

90.147853284

85.9456491902

71.6832600139

89.764003412

82.5830359594

71.2549201204

87.5746374751

82.1163875926

72.1347534151

86.4941711686

81.7183639857

66.5316045381

85.7691214103

80.8399670601

66.2074554295

84.7455217515

78.4930002745

66.161148414

84.7313050896

78.0812517156

65.9180365825

82.9257890247

77.2440296459

76.7087565194

82.9257890247

75.9538841614

65.9180365825

82.7125390958

76.2970079605

67.295670294

81.48990617

75.73428493

69.3679092382

82.470855843

75.6793851222

81.2482229173

75.1578369476

69.3679092382

81.4472561842

75.6382102663

69.1216550547

81.0065396645

75.6382102663

69.5952207923

80.324139892

75.5009607466

69.5573355333

79.4427068524

75.7891847379

69.1974255727

79.4427068524

75.6931100741

68.6670319467

79.119575852

75.4735108427

67.6441299535

80.164999677

75.6793851222

67.738843101

78.1691905564

75.6793851222

65.4088996722

75.8882658472

74.3575494287

63.2683825384

75.8407465824

73.6880482334

62.9084725779

74.9473844046

69.877041429

73.6073411379

68.0058714214

73.170163902

68.3749554138

62.9084725779

69.6442344556

67.5595372912

62.2454805453

70.4710696627

63.6712803489

61.5824885127

69.7297691322

62.7957787857

61.6393164012

69.9768693091

59.4826062035

61.7719148077

69.4256458377

58.6741696404

61.0899801456

68.3517104537

59.566291518

60.9384391096

68.6463298953

60.0741147406

60.7300701851

65.5388114871

60.0329398847

60.5595865196

64.3446118851

61.1446609937

64.4156951948

58.6741696404

59.934479746

65.2544782485

59.566291518

59.5177418969

65.9795280068

60.0741147406

59.8397665985

66.5055444982

60.0329398847

56.6005769535

66.3775945408

61.1446609937

56.181986571

61.776008784

65.7236280921

66.4202445266

68.0551606483

68.0125106625

69.5621268126

68.893943702

69.1924936025



One inch E.T. VPTs

								Equipment turned OFF each evening!

						Diode								Triode

						mean		sdev		Ratio				mean		sdev		Ratio										Gain

		Date		time		nVs		pVs		mean/sdev		time		nVs		pVs		mean/sdev										Triode/diode

		D821/1000UVB #29

		12-Mar-99		10:54:18		-1.320		540				10:57:38		-8.890		490				2.0 usec gate effectively, but not centred								6.7348

		16-Mar-99

												15:25:24		-8.922		358				2.5usec gate effectively, but  not centred

				17:29:07		-1.106		361				16:12:20		-8.733		335				2.5usec gate effectively, but  not centred

				17:43:14		-1.048		358				16:44:44		-8.769		359				2.5usec gate effectively, but  not centred

				17:49:41		-1.050		341				17:23:27		-8.819		325				2.5usec gate effectively, but  not centred

						-3.204								-35.243

						-1.068								-8.811														8.2498

		17-Mar-99

				13:20:28		-1.537		455				13:48:38		-9.358		358				2.5usec gate effectively, but  not centred

				13:24:51		-1.646		337				13:53:20		-9.138		331				2.5usec gate effectively, but  not centred

				13:36:00		-1.382		328				14:01:35		-9.330		339				2.5usec gate effectively, but  not centred

						-4.565								-27.826														6.0955

						-1.522								-9.275														6.0955

				14:12:21		-1.326		390												2.5usec gate effectively, but  not centred

				14:14:57		-1.114		341												2.5usec gate effectively, but  not centred

				14:19:09		-1.111		335												2.5usec gate effectively, but  not centred

						-3.551

						-1.184																						7.8361

		Change setting of Trace1

								Gate centred on "peak" of pulse

				15:21:56		-0.422		151				14:43:06		-3.189		151				0.5 usec gate

				15:31:00		-0.421		147				15:00:08		-3.166		153				0.5 usec gate

				15:39:38		-0.410		149				15:08:43		-3.159		147				0.5 usec gate

						-1.253		447		-2.8031319911				-9.514		451		-21.0953436807										7.5930

				15:55:48		-0.774		278												1.0 usec gate

				16:11:16		-0.775		277												1.0 usec gate

				16:19:35		-0.782		275												1.0 usec gate

						-2.331		830		-2.8084337349

				16:35:13		-1.036		362												1.5 usec gate

				16:44:40		-1.044		356												1.5 usec gate

				16:52:10		-1.046		365												1.5 usec gate

						-3.126		1083		-2.8864265928

				17:05:10		-1.193		433												2.0 usec gate

				17:13:41		-1.178		429												2.0 usec gate

				17:22:05		-1.176		429				17:36:17		-8.886		408				2.0 usec gate

						-3.547		1291		-2.7474825716				-8.886		408		-21.7794117647

						-1.182																						7.5156
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lifetime tests #27

		

		D821/1000UVB  #27   25mm diameter Electron Tubes VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude)

		date		time		mean		sdev		run #		comments		dayvalue		mean		Anode I		slope				dayvalue		mean		slope		Day		ET#27 @ B=0T		ET#27 @ B=0 (Ipc=0)		ET#27 @ B=1.8T (rescaled)

		29-Jun-99		12:26:00		-0.012		331		0.767		Volts ON, LEDS OFF.		0.5180555556		-0.012

		29-Jun-99		12:28:43		-0.492		312		0.768		Volts OFF, Pulsed LED ON. (12dB in drive p.)		0.5199421296		-0.492

		29-Jun-99		12:32:53		-9.254		301		0.769		Pulsed LED ON, HT ON at 800/600 V		0.5228356481		-9.254

		29-Jun-99		12:39:02		-8.638		568		0.770		DC diode ON (1 uA of Pk current)(A/Dy-5.6/4.6)		0.5271064815		-8.638		5.6												0.00		100.00

		29-Jun-99		13:36:41		-7.020		498		0.771		Rest Pk = 1uA before this run.		0.5671412037		-7.020														0.04		81.27

		29-Jun-99		14:46:17		-6.282		488		0.772				0.615474537		-6.282														0.09		72.73

		29-Jun-99		15:42:40		-6.192		494		0.773				0.6546296296		-6.192														0.13		71.68

		29-Jun-99		16:37:04		-6.155		467		0.774				0.6924074074		-6.155														0.17		71.25

		29-Jun-99		17:35:16		-6.231		476		0.775				0.7328240741		-6.231								0.5271064815		-5.628				0.21		72.13

		30-Jun-99		9:05:18		-5.747		453		0.776		Pk = 0.86 uA, reset to 1 uA 10 mins before run.		1.3786805556		-5.747		5.3						0.5671412037		-4.574				0.85		66.53

		30-Jun-99		9:32:20		-5.719		445		0.777				1.3974537037		-5.719								0.615474537		-4.093				0.87		66.21

		30-Jun-99		12:05:07		-5.715		458		0.778				1.5035532407		-5.715				0.6318022387				0.6546296296		-4.034				0.98		66.16

		30-Jun-99		12:38:38		-5.694		449		0.779				1.5268287037		-5.694								0.6924074074		-4.010				1.00		65.92

		30-Jun-99		12:48:14		0.000		325		0.780		DC diode OFF, Pulsed diode OFF, HT left ON		1.53349537		0.000								0.7328240741		-4.060				1.01

		30-Jun-99		17:17:00		-0.020		330		0.781		DC diode OFF, Pulsed diode OFF, HT left ON		1.720138889		-0.020								1.3786805556		-3.744				1.19

		30-Jun-99		12:38:38		-5.694		449		0.779		Frig for KWB'splot…		1.5268287037		-5.694								0.6924074074		-4.010				1.00				65.92

		30-Jun-99		17:28:05		-5.813		311		0.782		DC diode OFF, Pulsed ON, HT ON		1.7278356481		-5.813								1.3974537037		-3.726				1.20				67.30

		1-Jul-99		10:49:30		-5.992		334		0.783		DC diode OFF, Pulsed ON, HT ON		2.4510416667		-5.992				-2.4765355433				1.5035532407		-3.724				1.92				69.37

		1-Jul-99		10:55:49		-3.904		330		0.784		Field ON at 1.8T, Pulsed Led ON, HT ON		2.4554282407		-3.904								1.5268287037		-3.710				1.93

		1-Jul-99		11:00:10		-3.662		411		0.785		Now DC diode switched ON, Pk = 1 uA		2.4584490741		-3.662		3.3		0.0855730696				2.4584490741		-3.662				1.93						69.37

		1-Jul-99		12:13:28		-3.649		385		0.786		(^ An/Dy - 3.3/2.2 uA)		2.5093518519		-3.649								2.5093518519		-3.649				1.98						69.12

		1-Jul-99		15:01:19		-3.674		396		0.787		Field down slightly, correction added after run		2.6259143519		-3.674								2.6259143519		-3.674				2.10						69.60

		1-Jul-99		16:01:22		-3.672		396		0.788		Magnet DVM now reading 1.4022		2.6676157407		-3.672								2.6676157407		-3.672				2.14						69.56

		1-Jul-99		17:08:47		-3.653		381		0.789				2.7144328704		-3.653				0.0870526728				2.7144328704		-3.653				2.19						69.20

		2-Jul-99		9:03:45		-3.625		388		0.790		Pk = 0.95 uA, reset to 1 uA at end of run.		3.3776041667		-3.625								3.3776041667		-3.625				2.85						68.67

		2-Jul-99		14:07:50		-3.571		392		0.791				3.5887731481		-3.571		3.3						3.5887731481		-3.571				3.06						67.64

		2-Jul-99		15:18:22		-3.576		382		0.792				3.6377546296		-3.576								3.6377546296		-3.576				3.11						67.74

		3-Jul-99		20:33:53		-3.453		372		0.793		Pk = 0.95 uA, reset to 1 uA at end of run.		4.8568634259		-3.453								4.8568634259		-3.453				4.33						65.41

		5-Jul-99		11:08:05		-3.340		373		0.794		Pk = 0.95 uA, reset to 1 uA at end of run.		6.4639467593		-3.340								6.4639467593		-3.340				5.94						63.27

		5-Jul-99		13:45:31		-3.321		386		0.795				6.573275463		-3.321				0.6400516902				6.573275463		-3.321				6.05						62.91

		5-Jul-99		17:12:46		-3.229		367		0.796		1.8T->0T @ 14:20 hrs due mains dip		6.7171990741		-3.229				0.0967106591				6.7171990741		-3.229				6.19

		5-Jul-99		17:28:02		-3.222		381		0.797				6.7278009259		-3.222								6.7278009259		-3.222				6.20

		5-Jul-99		13:45:31		-3.321		386		0.795		Frig for KWB'splot…		6.573275463		-3.321				0.0589996495				6.573275463		-3.321				6.05						62.91

		6-Jul-99		11:00:52		-3.286		383		0.798				7.4589351852		-3.286								7.4589351852		-3.286				6.93						62.25

		6-Jul-99		12:31:30		-3.251		386		0.799				7.521875		-3.251				0.0890400406				7.521875		-3.251				6.99						61.58

		6-Jul-99		16:20:33		-3.254		367		0.800				7.6809375		-3.254								7.6809375		-3.254				7.15						61.64

		6-Jul-99		17:04:56		-3.261		392		0.801		1.8T->0T @ 16:44 hrs		7.7117592593		-3.261				0.0857199826				7.7117592593		-3.261				7.18						61.77

		7-Jul-99		10:46:03		-3.225		384		0.802		Pk = 0.98 uA, reset to 1 uA at end of run.		8.4486458333		-3.225								8.4486458333		-3.225				7.92						61.09

		7-Jul-99		11:52:50		-3.217		379		0.803				8.4950231481		-3.217								8.4950231481		-3.217				7.97						60.94

		7-Jul-99		17:01:08		-3.206		384		0.804				8.7091203704		-3.206				0.0801898511				8.7091203704		-3.206				8.18						60.73

		8-Jul-99		11:23:01		-3.197		384		0.805		Pk = 0.97 uA, reset to 1 uA at end of run		9.4743171296		-3.197								9.4743171296		-3.197				8.95						60.56

		8-Jul-99		12:49:03		-3.162		378		0.806				9.5340625		-3.162				0.0759208046				9.5340625		-3.162				9.01

		8-Jul-99		17:00:26		-3.164		378		0.807				9.7086342593		-3.164				0.0744992024				9.7086342593		-3.164				9.18						59.93

		9-Jul-99		11:42:21		-3.142		358		0.808				10.4877430556		-3.142								10.4877430556		-3.142				9.96						59.52

		9-Jul-99		15:17:24		-3.159		380		0.809				10.6370833333		-3.159				0.0699875961				10.6370833333		-3.159				10.11						59.84

		13-Jul-99		10:45:37		-2.988		393		0.810		Pk = 0.94 uA.		14.4483449074		-2.988				0.064				14.4483449074		-2.988				13.92						56.60

		13-Jul-99		10:51:34		-4.853		459		0.811		Field OFF, Pk = 0.94 uA still, An/Dy - 4.9/3.9 uA		14.4524768519		-4.853		4.9												13.93		56.18

																								1.5268287037		-5.694

																								14.4524768519		-4.853		0.0650644355

																-5.992		0.6515353805								-7.286		0.7724351656

																-3.904										-5.628

																		adjusted mean								adjusted mean

																-8.638		-5.628				-7.286		0.4786689815		-5.628

																-7.020		-4.574				-6.262		0.5300231481		-4.837

																-6.282		-4.093				-6.017		0.5706481481		-4.648

																-6.192		-4.034				-5.983		0.6106134259		-4.621

																-6.155		-4.010				-5.954		0.6418634259		-4.599

																-6.231		-4.060				-5.890		0.6943287037		-4.550

																-5.747		-3.744				-5.719		1.499224537		-4.418

																-5.719		-3.726				-5.689		1.716400463		-4.394

																-5.715		-3.724				-5.628		2.45224537		-4.347

																-5.694		-3.710				-5.589		2.719791667		-4.317

																						-5.534		3.387048611		-4.275

																						-5.559		3.718541667		-4.294

																						-5.518		6.473229167		-4.262

																						-5.514		6.475555556		-4.259

																						-5.476		6.478622685		-4.230

																						-5.511		6.481041667		-4.257

																						-5.511		6.483275463		-4.257

																						-5.501		6.486875		-4.249

																						-5.522		6.489247685		-4.265

																						-5.515		6.491793981		-4.260

																						-5.499		6.495185185		-4.248

																-4.259		0.4830676538				-5.514		6.497534722		-4.259

																-8.817						-8.817		6.501666667		-4.259

																						-8.663		6.5059375		-4.185

																						-8.585		6.518344907		-4.147

																						-8.141		6.607430556		-3.933

																						-7.923		6.69818287		-3.827

																						-7.966		6.730925926		-3.848

																						-7.871		6.753877315		-3.802

																						-7.418		7.468506944		-3.583

																						-7.316		7.691828704		-3.534

																-4.275		0.7830780914				-6.930		8.431724537		-3.348

																-3.348				-4.275		-3.302		8.436631944		-3.348

																				-4.340		-3.352		8.459733796		-3.399

																				-4.377		-3.381		8.482893519		-3.428

																				-4.374		-3.379		8.517673611		-3.425

																				-4.455		-3.441		8.684467593		-3.489
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lifetime tests #27

		0.5271064815		1.7278356481		2.4554282407

		0.5671412037		2.4510416667		2.4584490741

		0.615474537				2.5093518519

		0.6546296296				2.6259143519

		0.6924074074				2.6676157407

		0.7328240741				2.7144328704

		1.3786805556				3.3776041667

		1.3974537037				3.5887731481

		1.5035532407				3.6377546296

		1.5268287037				4.8568634259

		14.4524768519				6.4639467593

						6.573275463

						6.7171990741

						6.7278009259

						7.4589351852

						7.521875

						7.6809375

						7.7117592593

						8.4486458333

						8.4950231481

						8.7091203704

						9.4743171296

						9.5340625

						9.7086342593

						10.4877430556

						10.6370833333

						14.4483449074



0T, DC LED ON

No LEDs

1.8T, DC LED ON

time

mean nVs

Lifetime tests

-8.638

-5.813

-3.904

-7.02

-5.992

-3.662

-6.282

-3.649

-6.192

-3.674

-6.155

-3.672

-6.231

-3.653

-5.747

-3.625

-5.719

-3.571

-5.715

-3.576

-5.694

-3.453

-4.853

-3.34

-3.321

-3.229

-3.222

-3.286

-3.251

-3.254

-3.261

-3.225

-3.217

-3.206

-3.197

-3.162

-3.164

-3.142

-3.159

-2.988



lifetime tests #25
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DC LED at 1.8T(#27)

DC LED at 1.8T (#25)

DC LED at 0T (#25)

Repeat 1.8T (norm to 0T)

time

mean nVs

lifetime tests(0T x ratio 1.8T/0T)
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lifetime tests #553

		

		D821/1000UVB  #25   25mm diameter Electron Tubes VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude)

		date		time		mean		sdev		run #		comments		dayvalue		mean				slope				dayvalue		mean		slope		Day		ET#25 @ 1.8T		ET#25 @ B=0T (rescaled)

		13-Jul-99		11:08:47		0.005		347		0.812		No HT, No LEDs		0.4644328704		0.005

		13-Jul-99		11:11:59		-0.477		323		0.813		No HT, Pulsed LED		0.4666550926		-0.477

		13-Jul-99		11:15:34		0.003		338		0.814		HT, No LEDs		0.4691435185		0.003

		13-Jul-99		11:19:04		-13.679		307		0.815		HT, Pulsed LED, distortion of o/p waveform!		0.4715740741		-13.679

		13-Jul-99		11:23:28		-8.062		346		0.816		Field ON (-1.4023 V)		0.4746296296		-8.062

		13-Jul-99		11:29:17		-7.286		486		0.817		DC LED ON. Pk current 1 uA, An/Dy-4.9/3.9 uA		0.4786689815		-7.286		4.9												0.00		100.00

		13-Jul-99		12:43:14		-6.262		442		0.818		Pk current down 0.85 uA, reset to 1 uA at end		0.5300231481		-6.262														0.05		85.95

		13-Jul-99		13:41:44		-6.017		457		0.819				0.5706481481		-6.017														0.09		82.58

		13-Jul-99		14:39:17		-5.983		466		0.820				0.6106134259		-5.983														0.13		82.12

		13-Jul-99		15:24:17		-5.954		443		0.821				0.6418634259		-5.954														0.16		81.72

		13-Jul-99		16:39:50		-5.890		451		0.822				0.6943287037		-5.890														0.22		80.84

		14-Jul-99		11:58:53		-5.719		437		0.823		Pk current had fallen slightly 0.99 uA.		1.499224537		-5.719														1.02		78.49

		14-Jul-99		17:11:37		-5.689		456		0.824				1.716400463		-5.689														1.24		78.08

		15-Jul-99		10:51:14		-5.628		451		0.825				2.45224537		-5.628														1.97		77.24

		15-Jul-99		17:16:30		-5.589		444		0.826				2.719791667		-5.589														2.24		76.71

		16-Jul-99		9:17:21		-5.534		420		0.827				3.387048611		-5.534		4.3												2.91		75.95

		16-Jul-99		17:14:42		-5.559		430		0.828				3.718541667		-5.559														3.24		76.30

		19-Jul-99		11:21:27		-5.518		430		0.829		next ten runs taken one after the other to look		6.473229167		-5.518		4.1												5.99		75.73

		19-Jul-99		11:24:48		-5.514		434		0.830		at stability of measurements.		6.475555556		-5.514														6.00		75.68

		19-Jul-99		11:29:13		-5.476		416		0.831				6.478622685		-5.476														6.00		75.16

		19-Jul-99		11:32:42		-5.511		420		0.832				6.481041667		-5.511														6.00		75.64

		19-Jul-99		11:35:55		-5.511		416		0.833				6.483275463		-5.511														6.00		75.64

		19-Jul-99		11:41:06		-5.501		430		0.834				6.486875		-5.501														6.01		75.50

		19-Jul-99		11:44:31		-5.522		415		0.835				6.489247685		-5.522														6.01		75.79

		19-Jul-99		11:48:11		-5.515		421		0.836				6.491793981		-5.515														6.01		75.69

		19-Jul-99		11:53:04		-5.499		415		0.837				6.495185185		-5.499														6.02		75.47

		19-Jul-99		11:56:27		-5.514		432		0.838				6.497534722		-5.514														6.02		75.68

		19-Jul-99		12:02:24		-8.817		521		0.839		field OFF		6.501666667		-8.817														6.02				75.68

		19-Jul-99		12:08:33		-8.663		531		0.840				6.5059375		-8.663														6.03				74.36

		19-Jul-99		12:26:25		-8.585		531		0.841				6.518344907		-8.585														6.04				73.69

		19-Jul-99		14:34:42		-8.141		546		0.842				6.607430556		-8.141														6.13				69.88

		19-Jul-99		16:45:23		-7.923		533		0.843		Pk = 0.93 uA NOT reset.		6.69818287		-7.923		6.5												6.22				68.01

		19-Jul-99		17:32:32		-7.966		513		0.844		Needle of Pk meter found stuck at max.		6.730925926		-7.966														6.25				68.37

		19-Jul-99		18:05:35		-7.871		496		0.845		On next range did see movement to 1.5 uA		6.753877315		-7.871														6.28				67.56

		20-Jul-99		11:14:39		-7.418		484		0.846		Pk = 0.86 uA reset to 1 uA at end.		7.468506944		-7.418														6.99				63.67

		20-Jul-99		16:36:14		-7.316		500		0.847		Pk = 0.97 uA, reset to 1 uA at end.		7.691828704		-7.316		6.7						0.4786689815		4.9				7.21				62.80

		21-Jul-99		10:21:41		-6.930		504		0.848		Needle stuck, Pk = 0.97 uA, reset, An/Dy - 6.7/5.7		8.431724537		-6.930		6.7						3.387048611		4.3				7.95				59.48

		21-Jul-99		10:28:45		-4.275		435		0.849		Field ON (-1.4023 V), Pk = 1 uA, An/Dy - 4.0/3.0		8.436631944		-4.275		4						6.473229167		4.1				7.96		58.67

		21-Jul-99		11:02:01		-4.340		423		0.850				8.459733796		-4.340								6.69818287		6.5				7.98		59.57

		21-Jul-99		11:35:22		-4.377		441		0.851				8.482893519		-4.377								7.691828704		6.7				8.00		60.07

		21-Jul-99		12:25:27		-4.374		418		0.852				8.517673611		-4.374								8.431724537		6.7				8.04		60.03

		21-Jul-99		16:25:38		-4.455		415		0.853		Pk = 1 uA, An/Dy - 4.0/3.0		8.684467593		-4.455		4						8.436631944		4				8.21		61.14

		22-Jul-99		11:15:00		-4.501		429		0.854		Pk = 0.95 uA, An/Dy - 3.8/2.8						3.8								4				8.99		61.78

		22-Jul-99		12:50:00		-7.240		515		0.855		FIELD OFF !!!  Pk = 0.96uA, An/Dy - 6.5/5.6						6.5								4				9.06				62.14

		22-Jul-99		13:02:00		-7.115		501		0.856		FIELD OFF														4				9.06				61.07

		22-Jul-99		13:06:00		-7.109		329		0.857		DC LED OFF, FIELD OFF														4				9.07

																								0.5271064815		5.6

																								1.3786805556		5.3

																								2.4584490741		3.3

																								3.5887731481		3.3

																								14.4524768519		4.9
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		HAM  R2148MOD  XA0553  Sept 97   #553    XXmm diameter Hamamatsu  VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude  **BALLS - KWB**)

		Date		Time		Mean		sdev		Run #		Comments				I(Dynode)		I(Anode)		Temp ['K]		Scale_By		Day		Response at B=1.8T		Response at B=0T (rescaled)		DC Gain at B=1.8T		DC Gain at B=0T

		22-Jul-99		17:45:00		-0.054		424		0.864		No HT, No LEDs, B=0

		22-Jul-99		17:49:00		-0.925		389		0.865		No HT, Pulsed LED, B=0

		22-Jul-99		18:08:00		-0.016		453		0.866		HT (800/600V), No LEDs, B=0

		22-Jul-99		18:12:00		-9.974		498		0.867		HT, Pulsed LED at 14dB (was12dB), B=0

		22-Jul-99		18:18:00		-7.034		397		0.868		Field ON (-1.4023 V)										-14.2167		0.0000		100.000

		22-Jul-99		18:21:00		-12.898		426		0.869		LED to 12dB (distorted pulse…)										-14.2167		0.0021

		22-Jul-99		18:27:00		-6.963		983		0.870		14dB,DC LED ON. Pk =1uA, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0063		98.991				6.60

		22-Jul-99		18:31:00		-6.821		905		0.871		Pk=0.97uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0090		96.972				6.60

		22-Jul-99		18:36:00		-6.665		874		0.872		Pk=0.97uA,Dy/An=5.4/6.4uA		0.970		5.400		6.400				-14.2167		0.0125		94.754				6.60

		22-Jul-99		18:52:00		-6.478		850		0.873		Pk=0.95uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0236		92.096				6.60

		22-Jul-99		19:07:00		-6.341		877		0.874		Pk=1.00uA,Dy/An=5.5/6.5uA		1.000		5.500		6.500				-14.2167		0.0340		90.148				6.50

		22-Jul-99		19:30:00		-6.314		864		0.875		Pk=0.96uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0500		89.764				6.60

		22-Jul-99		20:00:00		-6.160		841		0.876		Pk=0.98uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0708		87.575				6.60

		22-Jul-99		21:10:00		-6.084		788		0.877		Pk=0.97uA; at end RESET, Dy/An=5.7/6.7uA		1.000		5.700		6.700				-14.2167		0.1194		86.494				6.70

		22-Jul-99		22:00:00		-6.033		810		0.878		Pk=0.99uA,Dy/An=5.6/6.6uA		0.990		5.600		6.600				-14.2167		0.1542		85.769				6.67

		22-Jul-99		23:00:00		-5.961		804		0.879		Pk=0.98uA; at end RESET, Dy/An=5.7/6.7uA		1.000		5.700		6.700				-14.2167		0.1958		84.746				6.70

		22-Jul-99		23:59:55		-5.960		814		0.880		Pk=0.99uA,Dy/An=5.6/6.6uA		0.990		5.600		6.600				-14.2167		0.2374		84.731				6.67

		23-Jul-99		9:12:00		-5.833		757		0.881		Pk=0.94uA; at end RESET, Dy/An=5.8/6.9uA		1.000		5.800		6.900				-14.2167		0.6208		82.926				6.90

		23-Jul-99		12:34:00		-5.872		2626		0.882		Unstable !   Pk=1-2uA; at end RESET										-14.2167		0.7611

		23-Jul-99		9:12:00		-5.833		757		0.881		Frig for KWB's plot…		1.000		5.800		6.900				-14.2167		0.6208		82.926				6.90

		23-Jul-99		12:39:00		-5.818		797		0.883		Pk=1.00uA,Dy/An=5.8/6.8uA		1.000		5.800		6.800				-14.2167		0.7646		82.713				6.80

		23-Jul-99		17:32:00		-5.732		807		0.884		Pk=0.97uA; at end RESET, Dy/An=5.8/7.0uA		1.000		5.800		7.000				-14.2167		0.9681		81.490				7.00

		24-Jul-99		11:28:00		-5.801		814		0.885		Pk=0.96uA; at end RESET, Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		1.7153		82.471				7.00

		24-Jul-99		14:13:00		-5.715		773		0.886		Pk=1.00uA,Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		1.8299		81.248				7.00

		25-Jul-99		6:49:00		-5.729		806		0.887		Pk=0.98uA; at end RESET, Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		2.5215		81.447				7.00

		26-Jul-99		10:36:00		-5.698		777		0.888		Pk=0.98uA; at end RESET, Dy/An=6.0/7.0uA		1.000		6.000		7.000				-14.2167		3.6792		81.007				7.00

		26-Jul-99		18:10:00		-5.650		756		0.889		Pk=0.99uA,Dy/An=6.0/7.0uA		0.990		6.000		7.000				-14.2167		3.9944		80.324				7.07

		27-Jul-99		10:29:00		-5.588		763		0.890		Pk=0.99uA; at end RESET, Dy/An=6.2/7.2uA		1.000		6.200		7.200				-14.2167		4.6743		79.443				7.20

		27-Jul-99		10:38:00		-8.359		1980		0.891		Field OFF, Unstable !  Pk=1.0-2.0uA; at end RESET, Dy/An=8.2/9.2uA		1.000		8.200		9.200				-9.5039		4.6806				79.443				9.20

		27-Jul-99		10:42:00		-8.325		919		0.892		Pk=1.00uA,Dy/An=8.2/9.2uA		1.000		8.200		9.200				-9.5039		4.6833				79.120				9.20

		27-Jul-99		10:51:00		-8.435		951		0.893		Pk=1.00uA,Dy/An=8.1/9.2uA		1.000		8.100		9.200				-9.5039		4.6896				80.165				9.20

		27-Jul-99		11:30:00		-8.225		931		0.894		Pk=1.00uA,Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		4.7167				78.169				9.00

		27-Jul-99		13:34:00		-7.985		903		0.895		Pk=0.95uA; at end RESET, Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		4.8028				75.888				9.00

		27-Jul-99		14:32:00		-7.980		936		0.896		Pk=0.99uA,Dy/An=8.0/9.0uA		0.990		8.000		9.000				-9.5039		4.8431				75.841				9.09

		27-Jul-99		15:34:00		-7.886		948		0.897		Pk=0.99uA,Dy/An=8.0/9.0uA		0.990		8.000		9.000				-9.5039		4.8861				74.947				9.09

		27-Jul-99		17:51:00		-7.745		917		0.898		Pk=0.96uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		4.9813				73.607				9.10

		27-Jul-99		19:33:00		-7.699		1023		0.899		Pk=1.00uA,Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		5.0521				73.170				9.00

		28-Jul-99		9:13:00		-7.328		952		0.900		Pk=0.96uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.6215				69.644				9.10

		28-Jul-99		11:40:00		-7.415		950		0.901		Pk=1.00uA,Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.7236				70.471				9.10

		28-Jul-99		14:15:00		-7.337		914		0.902		Pk=1.00uA,Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.8313				69.730				9.10

		28-Jul-99		17:26:00		-7.363		916		0.903		Pk=0.99uA,Dy/An=8.0/9.0uA, Needle@max		0.990		8.000		9.000				-9.5039		5.9639				69.977				9.09

		28-Jul-99		19:31:00		-7.305		960		0.904		Pk=0.99uA,Dy/An=8.0/9.0uA, Needle@max		0.990		8.000		9.000				-9.5039		6.0507				69.426				9.09

		29-Jul-99		8:47:00		-7.192		907		0.905		Pk=0.97uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		6.6035				68.352				9.10

		29-Jul-99		11:14:30		-7.223		952		0.906		Pk=1.00uA,Dy/An=8.1/9.1uA, T=293.5K		1.000		8.100		9.100		293.5		-9.5039		6.7059				68.646				9.10

		29-Jul-99		11:21:54		-4.610		773		0.907		FIELD ON  Pk=0.89uA; at end RESET, Dy/An=6.1/7.2uA		1.000		6.100		7.200		293.7		-14.2167		6.7110		65.539				7.20

		29-Jul-99		11:27:22		-4.526		851		0.908		Pk=0.89uA; at end RESET, Dy/An=6.1/7.2uA		1.000		6.100		7.200		293.9		-14.2167		6.7148		64.345				7.20

		29-Jul-99		11:38:47		-4.531		805		0.909		Pk=0.99uA,Dy/An=6.0/7.1uA		0.990		6.000		7.100		294.4		-14.2167		6.7228		64.416				7.17

		29-Jul-99		12:26:13		-4.590		865		0.910		Pk=0.98uA; at end RESET, Dy/An=6.2/7.3uA		1.000		6.200		7.300		294.9		-14.2167		6.7557		65.254				7.30

		29-Jul-99		13:20:34		-4.641		818		0.911		Pk=1.00uA,Dy/An=6.2/7.3uA		1.000		6.200		7.300		295.1		-14.2167		6.7934		65.980				7.30

		29-Jul-99		14:59:28		-4.678		855		0.912		Pk=1.00uA,Dy/An=6.2/7.2uA		1.000		6.200		7.200		295.9		-14.2167		6.8621		66.506				7.20

		29-Jul-99		17:01:44		-4.669		849		0.913		Pk=1.00uA,Dy/An=6.2/7.2uA		1.000		6.200		7.200		296.4		-14.2167		6.9470		66.378				7.20

		29-Jul-99		17:06:26		-4.819		631		0.914		Pk=0.50uA !!!		0.500		3.200		3.700		296.4		-14.2167		6.9503

		29-Jul-99		17:10:57		-4.829		544		0.915		Pk=0.25uA !!!		0.250		1.700		1.900		296.2		-14.2167		6.9534

		29-Jul-99		17:15:41		-4.882		461		0.916		Pk=0.100uA !!!		0.100		0.640		0.750		296.2		-14.2167		6.9567

		29-Jul-99		17:20:46		-4.938		425		0.917		Pk=0.048uA !!!		0.048		0.300		0.360		296.5		-14.2167		6.9603

		29-Jul-99		17:25:57		-4.996		425		0.918		Pk=0.021uA !!!		0.021		0.140		0.160		296.5		-14.2167		6.9639

		29-Jul-99		17:30:48		-4.965		409		0.919		Pk=0.009uA !!!		0.009		0.043		0.051		296.2		-14.2167		6.9672

		29-Jul-99		17:35:00		-4.701		389		0.920		Pk=0.001uA !!!  DC LED OFF		0.001		0.001		0.003		296.2		-14.2167		6.9701

		29-Jul-99		17:41:11		-4.623		808		0.921		Pk=1.00uA !!!  DC LED Back ON!  Disk=LT2#27		1.000		6.200		7.300		296.5		-14.2167		6.9744		65.724				7.30

		29-Jul-99		21:49:15		-4.672		844		0.922				1.000		6.300		7.300		296.4		-14.2167		7.1467		66.420				7.30

		30-Jul-99		9:52:48		-4.787		830		0.923				1.000		6.400		7.500		296.6		-14.2167		7.6492		68.055				7.50

		30-Jul-99		13:37:33		-4.784		822		0.924				1.000		6.400		7.400		297.3		-14.2167		7.8052		68.013				7.40

		30-Jul-99		20:40:40		-4.893		834		0.925				1.000		6.300		7.300		298.3		-14.2167		8.0991		69.562				7.30

		31-Jul-99		6:11:09		-4.846		812		0.926		Pk=0.98uA; at end RESET		1.000		6.100		7.200		297.5		-14.2167		8.4952		68.894				7.20

		31-Jul-99		10:32:10		-4.867		819		0.927				1.000		6.400		7.400		297.8		-14.2167		8.6765		69.192				7.40

		31-Jul-99		23:16:05		-7.261		953		0.928		FIELD OFF - magnet had tripped !!!		1.100		9.000		10.000		298.0		-9.5039		9.2070				69.007				9.09

		31-Jul-99		23:26:09		-4.617		812		0.929		Field on again.   Pk=0.96uA; at end RESET		1.000		6.200		7.200		298.1		-14.2167		9.2140		65.638				7.20

		1-Aug-99		17:36:08		-4.696		797		0.930		Pk=0.98uA; at end RESET		1.000		6.300		7.300		299.2		-14.2167		9.9709		66.761				7.30

		1-Aug-99		22:03:20		-4.697		817		0.931				0.990		6.300		7.400		299.1		-14.2167		10.1565		66.776				7.47

		2-Aug-99		10:40:36		-4.766		795		0.932				0.990		6.200		7.300		299.1		-14.2167		10.6824		67.757				7.37
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Response at B=1.8T

Response at B=0T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

Hamamatsu R2148MOD/XA0553 run at 800V/600V



		



I(Anode)

I(Dynode)

Photocathode Current [mA]

Anode or Dynode Current [mA]

Hamamatsu R2148MOD/XA0553 at B=1.8T



		

										0		0		0

										0.0400347222		0.0400347222		0.0400347222

						0		0		0.0883680556		0.0883680556		0.0883680556

						0.0513541667		0.0513541667		0.1275231481		0.1275231481		0.1275231481

						0.0919791667		0.0919791667		0.1653009259		0.1653009259		0.1653009259

						0.1319444444		0.1319444444		0.2057175926		0.2057175926		0.2057175926

						0.1631944444		0.1631944444		0.8515740741		0.8515740741		0.8515740741

						0.2156597222		0.2156597222		0.8703472222		0.8703472222		0.8703472222

						1.0205555556		1.0205555556		0.9764467593		0.9764467593		0.9764467593

						1.2377314815		1.2377314815		0.9997222222		0.9997222222		0.9997222222

						1.9735763889		1.9735763889		1.0063888889		1.0063888889		1.0063888889

						2.2411226852		2.2411226852		1.1930324074		1.1930324074		1.1930324074

						2.9083796296		2.9083796296		0.9997222222		0.9997222222		0.9997222222

						3.2398726852		3.2398726852		1.2007291667		1.2007291667		1.2007291667

						5.9945601852		5.9945601852		1.9239351852		1.9239351852		1.9239351852

						5.9968865741		5.9968865741		1.9283217593		1.9283217593		1.9283217593

						5.9999537037		5.9999537037		1.9313425926		1.9313425926		1.9313425926

						6.0023726852		6.0023726852		1.9822453704		1.9822453704		1.9822453704

						6.0046064815		6.0046064815		2.0988078704		2.0988078704		2.0988078704

						6.0082060185		6.0082060185		2.1405092593		2.1405092593		2.1405092593

						6.0105787037		6.0105787037		2.1873263889		2.1873263889		2.1873263889

						6.013125		6.013125		2.8504976852		2.8504976852		2.8504976852

						6.0165162037		6.0165162037		3.0616666667		3.0616666667		3.0616666667

						6.0188657407		6.0188657407		3.1106481481		3.1106481481		3.1106481481

						6.0229976852		6.0229976852		4.3297569444		4.3297569444		4.3297569444

						6.0272685185		6.0272685185		5.9368402778		5.9368402778		5.9368402778

						6.0396759259		6.0396759259		6.0461689815		6.0461689815		6.0461689815

						6.1287615741		6.1287615741		6.1900925926		6.1900925926		6.1900925926

						6.2195138889		6.2195138889		6.2006944444		6.2006944444		6.2006944444

						6.2522569444		6.2522569444		6.0461689815		6.0461689815		6.0461689815

						6.2752083333		6.2752083333		6.9318287037		6.9318287037		6.9318287037

						6.989837963		6.989837963		6.9947685185		6.9947685185		6.9947685185

						7.2131597222		7.2131597222		7.1538310185		7.1538310185		7.1538310185

						7.9530555556		7.9530555556		7.1846527778		7.1846527778		7.1846527778

						7.957962963		7.957962963		7.9215393519		7.9215393519		7.9215393519

						7.9810648148		7.9810648148		7.9679166667		7.9679166667		7.9679166667

						8.004224537		8.004224537		8.1820138889		8.1820138889		8.1820138889

						8.0390046296		8.0390046296		8.9472106481		8.9472106481		8.9472106481

						8.2057986111		8.2057986111		9.0069560185		9.0069560185		9.0069560185

						7.957962963		7.957962963		9.1815277778		9.1815277778		9.1815277778

						7.9810648148		7.9810648148		9.9606365741		9.9606365741		9.9606365741

						8.004224537		8.004224537		10.1099768519		10.1099768519		10.1099768519

						8.0390046296		8.0390046296		13.9212384259		13.9212384259		13.9212384259

						8.2057986111		8.2057986111		13.9253703704		13.9253703704		13.9253703704

						8.9900810185		8.9900810185



Ham#553@B=1.8T

Ham#553@B=0T (rescaled)

ET#25 @ 1.8T

ET#25 @ B=0T (rescaled)

ET#27 @ B=0T

ET#27 @ B=0 (Ipc=0)

ET#27 @ B=1.8T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

VPT Lifetime Tests

100

81.2688122251

100

72.7251678629

85.9456491902

71.6832600139

82.5830359594

71.2549201204

82.1163875926

72.1347534151

81.7183639857

66.5316045381

80.8399670601

66.2074554295

78.4930002745

66.161148414

78.0812517156

65.9180365825

77.2440296459

76.7087565194

75.9538841614

65.9180365825

76.2970079605

67.295670294

75.73428493

69.3679092382

75.6793851222

75.1578369476

69.3679092382

75.6382102663

69.1216550547

75.6382102663

69.5952207923

75.5009607466

69.5573355333

75.7891847379

69.1974255727

75.6931100741

68.6670319467

75.4735108427

67.6441299535

75.6793851222

67.738843101

75.6793851222

65.4088996722

74.3575494287

63.2683825384

73.6880482334

62.9084725779

69.877041429

68.0058714214

68.3749554138

62.9084725779

67.5595372912

62.2454805453

63.6712803489

61.5824885127

62.7957787857

61.6393164012

59.4826062035

61.7719148077

58.6741696404

61.0899801456

59.566291518

60.9384391096

60.0741147406

60.7300701851

60.0329398847

60.5595865196

61.1446609937

58.6741696404

59.934479746

59.566291518

59.5177418969

60.0741147406

59.8397665985

60.0329398847

56.6005769535

61.1446609937

56.181986571

61.776008784



		



DC Gain at B=1.8T

79.443

DC Gain at B=0T

Time with 1mA photocathode current [days]

Response [%]

Hamamatsu R2148MOD/XA0553 run at 800V/600V




_995115672.xls
Chart1

				4.6833333333

				4.6895833333

				4.7166666667				0		0

				4.8027777778				2.9083796296		2.9083796296

		0		4.8430555556		0		5.9945601852		5.9945601852

		0.0020833333		4.8861111111		0.0020833333		6.2195138889		6.2195138889

		0.00625		4.98125		0.00625		7.2131597222		7.2131597222

		0.0090277778		5.0520833333		0.0090277778		7.9530555556		7.9530555556

		0.0125		5.6215277778		0.0125		7.957962963		7.957962963

		0.0236111111		5.7236111111		0.0236111111		8.2057986111		8.2057986111

		0.0340277778		5.83125		0.0340277778		8.9900810185		8.9900810185

		0.05		5.9638888889		0.05		9.0560532407		9.0560532407

		0.0708333333		6.0506944444		0.0708333333

		0.1194444444		6.6034722222		0.1194444444

		0.1541666667		6.7059027778		0.1541666667

		0.1958333333		8.0990740741		0.1958333333

		0.2374421296		8.4952430556		0.2374421296

		0.6208333333		8.6765046296		0.6208333333

		0.7611111111				0.7611111111

		0.6208333333				0.6208333333

		0.7645833333				0.7645833333

		0.9680555556				0.9680555556

		1.7152777778				1.7152777778

		1.8298611111				1.8298611111

		2.5215277778				2.5215277778

		3.6791666667				3.6791666667

		3.9944444444				3.9944444444

		4.6743055556				4.6743055556

		4.6805555556				4.6805555556

		4.6833333333				4.6833333333

		4.6895833333				4.6895833333

		4.7166666667				4.7166666667

		4.8027777778				4.8027777778

		4.8430555556				4.8430555556

		4.8861111111				4.8861111111

		4.98125				4.98125

		5.0520833333				5.0520833333

		5.6215277778				5.6215277778

		5.7236111111				5.7236111111

		5.83125				5.83125

		5.9638888889				5.9638888889

		6.0506944444				6.0506944444

		6.6034722222				6.6034722222

		6.7059027778				6.7059027778

		6.7110416667				6.7110416667

		6.714837963				6.714837963

		6.7227662037				6.7227662037

		6.7557060185				6.7557060185

		6.7934490741				6.7934490741

		6.8621296296				6.8621296296

		6.947037037				6.947037037

		6.9503009259				6.9503009259

		6.9534375				6.9534375

		6.956724537				6.956724537

		6.9602546296				6.9602546296

		6.9638541667				6.9638541667

		6.9672222222				6.9672222222

		6.9701388889				6.9701388889

		6.9744328704				6.9744328704

		7.1467013889				7.1467013889

		7.6491666667				7.6491666667

		7.8052430556				7.8052430556

		8.0990740741

		8.4952430556

		8.6765046296



Ham#553 Gain at B=1.8T

79.443

Ham#553 Gain at B=0T

ET#25 Gain at B=1.8T

ET#25 Gain at B=0T

Time with 1mA photocathode current [days]

DC Gain

DC Gain of Hamamatsu #553 and ET #25

79.119575852

80.164999677

78.1691905564

4.9

75.8882658472

4.3434343434

75.8407465824

4.1836734694
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6.6
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6.6
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69.6442344556

4

6.6
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One inch E.T. VPTs

								Equipment turned OFF each evening!

						Diode								Triode

						mean		sdev		Ratio				mean		sdev		Ratio										Gain

		Date		time		nVs		pVs		mean/sdev		time		nVs		pVs		mean/sdev										Triode/diode

		D821/1000UVB #29

		12-Mar-99		10:54:18		-1.320		540				10:57:38		-8.890		490				2.0 usec gate effectively, but not centred								6.7348

		16-Mar-99

												15:25:24		-8.922		358				2.5usec gate effectively, but  not centred

				17:29:07		-1.106		361				16:12:20		-8.733		335				2.5usec gate effectively, but  not centred

				17:43:14		-1.048		358				16:44:44		-8.769		359				2.5usec gate effectively, but  not centred

				17:49:41		-1.050		341				17:23:27		-8.819		325				2.5usec gate effectively, but  not centred

						-3.204								-35.243

						-1.068								-8.811														8.2498

		17-Mar-99

				13:20:28		-1.537		455				13:48:38		-9.358		358				2.5usec gate effectively, but  not centred

				13:24:51		-1.646		337				13:53:20		-9.138		331				2.5usec gate effectively, but  not centred

				13:36:00		-1.382		328				14:01:35		-9.330		339				2.5usec gate effectively, but  not centred

						-4.565								-27.826														6.0955

						-1.522								-9.275														6.0955

				14:12:21		-1.326		390												2.5usec gate effectively, but  not centred

				14:14:57		-1.114		341												2.5usec gate effectively, but  not centred

				14:19:09		-1.111		335												2.5usec gate effectively, but  not centred

						-3.551

						-1.184																						7.8361

		Change setting of Trace1

								Gate centred on "peak" of pulse

				15:21:56		-0.422		151				14:43:06		-3.189		151				0.5 usec gate

				15:31:00		-0.421		147				15:00:08		-3.166		153				0.5 usec gate

				15:39:38		-0.410		149				15:08:43		-3.159		147				0.5 usec gate

						-1.253		447		-2.8031319911				-9.514		451		-21.0953436807										7.5930

				15:55:48		-0.774		278												1.0 usec gate

				16:11:16		-0.775		277												1.0 usec gate

				16:19:35		-0.782		275												1.0 usec gate

						-2.331		830		-2.8084337349

				16:35:13		-1.036		362												1.5 usec gate

				16:44:40		-1.044		356												1.5 usec gate

				16:52:10		-1.046		365												1.5 usec gate

						-3.126		1083		-2.8864265928

				17:05:10		-1.193		433												2.0 usec gate

				17:13:41		-1.178		429												2.0 usec gate

				17:22:05		-1.176		429				17:36:17		-8.886		408				2.0 usec gate

						-3.547		1291		-2.7474825716				-8.886		408		-21.7794117647

						-1.182																						7.5156
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lifetime tests #27

		

		D821/1000UVB  #27   25mm diameter Electron Tubes VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude)

		date		time		mean		sdev		run #		comments		dayvalue		mean		Anode I		slope				dayvalue		mean		slope		Day		ET#27 @ B=0T		ET#27 @ B=0 (Ipc=0)		ET#27 @ B=1.8T (rescaled)

		29-Jun-99		12:26:00		-0.012		331		0.767		Volts ON, LEDS OFF.		0.5180555556		-0.012

		29-Jun-99		12:28:43		-0.492		312		0.768		Volts OFF, Pulsed LED ON. (12dB in drive p.)		0.5199421296		-0.492

		29-Jun-99		12:32:53		-9.254		301		0.769		Pulsed LED ON, HT ON at 800/600 V		0.5228356481		-9.254

		29-Jun-99		12:39:02		-8.638		568		0.770		DC diode ON (1 uA of Pk current)(A/Dy-5.6/4.6)		0.5271064815		-8.638		5.6												0.00		100.00

		29-Jun-99		13:36:41		-7.020		498		0.771		Rest Pk = 1uA before this run.		0.5671412037		-7.020														0.04		81.27

		29-Jun-99		14:46:17		-6.282		488		0.772				0.615474537		-6.282														0.09		72.73

		29-Jun-99		15:42:40		-6.192		494		0.773				0.6546296296		-6.192														0.13		71.68

		29-Jun-99		16:37:04		-6.155		467		0.774				0.6924074074		-6.155														0.17		71.25

		29-Jun-99		17:35:16		-6.231		476		0.775				0.7328240741		-6.231								0.5271064815		-5.628				0.21		72.13

		30-Jun-99		9:05:18		-5.747		453		0.776		Pk = 0.86 uA, reset to 1 uA 10 mins before run.		1.3786805556		-5.747		5.3						0.5671412037		-4.574				0.85		66.53

		30-Jun-99		9:32:20		-5.719		445		0.777				1.3974537037		-5.719								0.615474537		-4.093				0.87		66.21

		30-Jun-99		12:05:07		-5.715		458		0.778				1.5035532407		-5.715				0.6318022387				0.6546296296		-4.034				0.98		66.16

		30-Jun-99		12:38:38		-5.694		449		0.779				1.5268287037		-5.694								0.6924074074		-4.010				1.00		65.92

		30-Jun-99		12:48:14		0.000		325		0.780		DC diode OFF, Pulsed diode OFF, HT left ON		1.53349537		0.000								0.7328240741		-4.060				1.01

		30-Jun-99		17:17:00		-0.020		330		0.781		DC diode OFF, Pulsed diode OFF, HT left ON		1.720138889		-0.020								1.3786805556		-3.744				1.19

		30-Jun-99		12:38:38		-5.694		449		0.779		Frig for KWB'splot…		1.5268287037		-5.694								0.6924074074		-4.010				1.00				65.92

		30-Jun-99		17:28:05		-5.813		311		0.782		DC diode OFF, Pulsed ON, HT ON		1.7278356481		-5.813								1.3974537037		-3.726				1.20				67.30

		1-Jul-99		10:49:30		-5.992		334		0.783		DC diode OFF, Pulsed ON, HT ON		2.4510416667		-5.992				-2.4765355433				1.5035532407		-3.724				1.92				69.37

		1-Jul-99		10:55:49		-3.904		330		0.784		Field ON at 1.8T, Pulsed Led ON, HT ON		2.4554282407		-3.904								1.5268287037		-3.710				1.93

		1-Jul-99		11:00:10		-3.662		411		0.785		Now DC diode switched ON, Pk = 1 uA		2.4584490741		-3.662		3.3		0.0855730696				2.4584490741		-3.662				1.93						69.37

		1-Jul-99		12:13:28		-3.649		385		0.786		(^ An/Dy - 3.3/2.2 uA)		2.5093518519		-3.649								2.5093518519		-3.649				1.98						69.12

		1-Jul-99		15:01:19		-3.674		396		0.787		Field down slightly, correction added after run		2.6259143519		-3.674								2.6259143519		-3.674				2.10						69.60

		1-Jul-99		16:01:22		-3.672		396		0.788		Magnet DVM now reading 1.4022		2.6676157407		-3.672								2.6676157407		-3.672				2.14						69.56

		1-Jul-99		17:08:47		-3.653		381		0.789				2.7144328704		-3.653				0.0870526728				2.7144328704		-3.653				2.19						69.20

		2-Jul-99		9:03:45		-3.625		388		0.790		Pk = 0.95 uA, reset to 1 uA at end of run.		3.3776041667		-3.625								3.3776041667		-3.625				2.85						68.67

		2-Jul-99		14:07:50		-3.571		392		0.791				3.5887731481		-3.571		3.3						3.5887731481		-3.571				3.06						67.64

		2-Jul-99		15:18:22		-3.576		382		0.792				3.6377546296		-3.576								3.6377546296		-3.576				3.11						67.74

		3-Jul-99		20:33:53		-3.453		372		0.793		Pk = 0.95 uA, reset to 1 uA at end of run.		4.8568634259		-3.453								4.8568634259		-3.453				4.33						65.41

		5-Jul-99		11:08:05		-3.340		373		0.794		Pk = 0.95 uA, reset to 1 uA at end of run.		6.4639467593		-3.340								6.4639467593		-3.340				5.94						63.27

		5-Jul-99		13:45:31		-3.321		386		0.795				6.573275463		-3.321				0.6400516902				6.573275463		-3.321				6.05						62.91

		5-Jul-99		17:12:46		-3.229		367		0.796		1.8T->0T @ 14:20 hrs due mains dip		6.7171990741		-3.229				0.0967106591				6.7171990741		-3.229				6.19

		5-Jul-99		17:28:02		-3.222		381		0.797				6.7278009259		-3.222								6.7278009259		-3.222				6.20

		5-Jul-99		13:45:31		-3.321		386		0.795		Frig for KWB'splot…		6.573275463		-3.321				0.0589996495				6.573275463		-3.321				6.05						62.91

		6-Jul-99		11:00:52		-3.286		383		0.798				7.4589351852		-3.286								7.4589351852		-3.286				6.93						62.25

		6-Jul-99		12:31:30		-3.251		386		0.799				7.521875		-3.251				0.0890400406				7.521875		-3.251				6.99						61.58

		6-Jul-99		16:20:33		-3.254		367		0.800				7.6809375		-3.254								7.6809375		-3.254				7.15						61.64

		6-Jul-99		17:04:56		-3.261		392		0.801		1.8T->0T @ 16:44 hrs		7.7117592593		-3.261				0.0857199826				7.7117592593		-3.261				7.18						61.77

		7-Jul-99		10:46:03		-3.225		384		0.802		Pk = 0.98 uA, reset to 1 uA at end of run.		8.4486458333		-3.225								8.4486458333		-3.225				7.92						61.09

		7-Jul-99		11:52:50		-3.217		379		0.803				8.4950231481		-3.217								8.4950231481		-3.217				7.97						60.94

		7-Jul-99		17:01:08		-3.206		384		0.804				8.7091203704		-3.206				0.0801898511				8.7091203704		-3.206				8.18						60.73

		8-Jul-99		11:23:01		-3.197		384		0.805		Pk = 0.97 uA, reset to 1 uA at end of run		9.4743171296		-3.197								9.4743171296		-3.197				8.95						60.56

		8-Jul-99		12:49:03		-3.162		378		0.806				9.5340625		-3.162				0.0759208046				9.5340625		-3.162				9.01

		8-Jul-99		17:00:26		-3.164		378		0.807				9.7086342593		-3.164				0.0744992024				9.7086342593		-3.164				9.18						59.93

		9-Jul-99		11:42:21		-3.142		358		0.808				10.4877430556		-3.142								10.4877430556		-3.142				9.96						59.52

		9-Jul-99		15:17:24		-3.159		380		0.809				10.6370833333		-3.159				0.0699875961				10.6370833333		-3.159				10.11						59.84

		13-Jul-99		10:45:37		-2.988		393		0.810		Pk = 0.94 uA.		14.4483449074		-2.988				0.064				14.4483449074		-2.988				13.92						56.60

		13-Jul-99		10:51:34		-4.853		459		0.811		Field OFF, Pk = 0.94 uA still, An/Dy - 4.9/3.9 uA		14.4524768519		-4.853		4.9												13.93		56.18

																								1.5268287037		-5.694
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																-5.992		0.6515353805								-7.286		0.7724351656
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																						-7.418		7.468506944		-3.583
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																-4.275		0.7830780914				-6.930		8.431724537		-3.348

																-3.348				-4.275		-3.302		8.436631944		-3.348
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																				-4.455		-3.441		8.684467593		-3.489
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lifetime tests #27
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lifetime tests #25
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lifetime tests #553

		

		D821/1000UVB  #25   25mm diameter Electron Tubes VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude)

		date		time		mean		sdev		run #		comments		dayvalue		mean		I(A)/I(pc)@B=1.8				slope				dayvalue		mean		slope		Day		ET#25 @ 1.8T		ET#25 @ B=0T (rescaled)				DC Gain at B=0T

		13-Jul-99		11:08:47		0.005		347		0.812		No HT, No LEDs		0.4644328704		0.005

		13-Jul-99		11:11:59		-0.477		323		0.813		No HT, Pulsed LED		0.4666550926		-0.477

		13-Jul-99		11:15:34		0.003		338		0.814		HT, No LEDs		0.4691435185		0.003

		13-Jul-99		11:19:04		-13.679		307		0.815		HT, Pulsed LED, distortion of o/p waveform!		0.4715740741		-13.679

		13-Jul-99		11:23:28		-8.062		346		0.816		Field ON (-1.4023 V)		0.4746296296		-8.062

		13-Jul-99		11:29:17		-7.286		486		0.817		DC LED ON. Pk current 1 uA, An/Dy-4.9/3.9 uA		0.4786689815		-7.286		4.90														0.00		100.00				4.90

		13-Jul-99		12:43:14		-6.262		442		0.818		Pk current down 0.85 uA, reset to 1 uA at end		0.5300231481		-6.262																0.05		85.95

		13-Jul-99		13:41:44		-6.017		457		0.819				0.5706481481		-6.017																0.09		82.58

		13-Jul-99		14:39:17		-5.983		466		0.820				0.6106134259		-5.983																0.13		82.12

		13-Jul-99		15:24:17		-5.954		443		0.821				0.6418634259		-5.954																0.16		81.72

		13-Jul-99		16:39:50		-5.890		451		0.822				0.6943287037		-5.890																0.22		80.84

		14-Jul-99		11:58:53		-5.719		437		0.823		Pk current had fallen slightly 0.99 uA.		1.499224537		-5.719																1.02		78.49

		14-Jul-99		17:11:37		-5.689		456		0.824				1.716400463		-5.689																1.24		78.08

		15-Jul-99		10:51:14		-5.628		451		0.825				2.45224537		-5.628																1.97		77.24

		15-Jul-99		17:16:30		-5.589		444		0.826				2.719791667		-5.589																2.24		76.71

		16-Jul-99		9:17:21		-5.534		420		0.827				3.387048611		-5.534		4.34														2.91		75.95				4.34

		16-Jul-99		17:14:42		-5.559		430		0.828				3.718541667		-5.559																3.24		76.30

		19-Jul-99		11:21:27		-5.518		430		0.829		next ten runs taken one after the other to look		6.473229167		-5.518		4.18														5.99		75.73				4.18

		19-Jul-99		11:24:48		-5.514		434		0.830		at stability of measurements.		6.475555556		-5.514																6.00		75.68

		19-Jul-99		11:29:13		-5.476		416		0.831				6.478622685		-5.476																6.00		75.16

		19-Jul-99		11:32:42		-5.511		420		0.832				6.481041667		-5.511																6.00		75.64

		19-Jul-99		11:35:55		-5.511		416		0.833				6.483275463		-5.511																6.00		75.64

		19-Jul-99		11:41:06		-5.501		430		0.834				6.486875		-5.501																6.01		75.50

		19-Jul-99		11:44:31		-5.522		415		0.835				6.489247685		-5.522																6.01		75.79

		19-Jul-99		11:48:11		-5.515		421		0.836				6.491793981		-5.515																6.01		75.69

		19-Jul-99		11:53:04		-5.499		415		0.837				6.495185185		-5.499																6.02		75.47

		19-Jul-99		11:56:27		-5.514		432		0.838				6.497534722		-5.514																6.02		75.68

		19-Jul-99		12:02:24		-8.817		521		0.839		field OFF		6.501666667		-8.817																6.02				75.68

		19-Jul-99		12:08:33		-8.663		531		0.840				6.5059375		-8.663																6.03				74.36

		19-Jul-99		12:26:25		-8.585		531		0.841				6.518344907		-8.585																6.04				73.69

		19-Jul-99		14:34:42		-8.141		546		0.842				6.607430556		-8.141																6.13				69.88

		19-Jul-99		16:45:23		-7.923		533		0.843		Pk = 0.93 uA NOT reset.		6.69818287		-7.923				6.99												6.22				68.01				6.99

		19-Jul-99		17:32:32		-7.966		513		0.844		Needle of Pk meter found stuck at max.		6.730925926		-7.966																6.25				68.37

		19-Jul-99		18:05:35		-7.871		496		0.845		On next range did see movement to 1.5 uA		6.753877315		-7.871																6.28				67.56

		20-Jul-99		11:14:39		-7.418		484		0.846		Pk = 0.86 uA reset to 1 uA at end.		7.468506944		-7.418																6.99				63.67

		20-Jul-99		16:36:14		-7.316		500		0.847		Pk = 0.97 uA, reset to 1 uA at end.		7.691828704		-7.316				6.70						0.4786689815		4.9				7.21				62.80				6.70

		21-Jul-99		10:21:41		-6.930		504		0.848		Needle stuck, Pk = 0.97 uA, reset, An/Dy - 6.7/5.7		8.431724537		-6.930				6.70						3.387048611		4.3				7.95				59.48				6.70

		21-Jul-99		10:28:45		-4.275		435		0.849		Field ON (-1.4023 V), Pk = 1 uA, An/Dy - 4.0/3.0		8.436631944		-4.275		4.00								6.473229167		4.1				7.96		58.67				4.00

		21-Jul-99		11:02:01		-4.340		423		0.850				8.459733796		-4.340										6.69818287		6.5				7.98		59.57

		21-Jul-99		11:35:22		-4.377		441		0.851				8.482893519		-4.377										7.691828704		6.7				8.00		60.07

		21-Jul-99		12:25:27		-4.374		418		0.852				8.517673611		-4.374										8.431724537		6.7				8.04		60.03

		21-Jul-99		16:25:38		-4.455		415		0.853		Pk = 1 uA, An/Dy - 4.0/3.0		8.684467593		-4.455		4.00								8.436631944		4				8.21		61.14				4.00

		22-Jul-99		11:15:00		-4.501		429		0.854		Pk = 0.95 uA, An/Dy - 3.8/2.8						4.00										4				8.99		61.78				4.00

		22-Jul-99		12:50:00		-7.240		515		0.855		FIELD OFF !!!  Pk = 0.96uA, An/Dy - 6.5/5.6								6.77								4				9.06				62.14				6.77

		22-Jul-99		13:02:00		-7.115		501		0.856		FIELD OFF																4				9.06				61.07

		22-Jul-99		13:06:00		-7.109		329		0.857		DC LED OFF, FIELD OFF																4				9.07

		date		time		mean		sdev		run #		comments		dayvalue		mean		I(A)/I(pc)@B=1.8				slope				dayvalue		mean		slope		Day		ET#25 @ 1.8T		ET#25 @ B=0T (rescaled)				ET#25 Gain at B=0T

		13-Jul-99		11:15:34		0.003		338		0.814		HT, No LEDs		0.4691435185		0.003

		13-Jul-99		11:19:04		-13.679		307		0.815		HT, Pulsed LED, distortion of o/p waveform!		0.4715740741		-13.679

		13-Jul-99		11:29:17		-7.286		486		0.817		DC LED ON. Pk current 1 uA, An/Dy-4.9/3.9 uA		0.4786689815		-7.286		4.90														0.00		100.00				4.90

		16-Jul-99		9:17:21		-5.534		420		0.827				3.387048611		-5.534		4.34														2.91		75.95				4.34

		19-Jul-99		11:21:27		-5.518		430		0.829		next ten runs taken one after the other to look		6.473229167		-5.518		4.18														5.99		75.73				4.18

		19-Jul-99		16:45:23		-7.923		533		0.843		Pk = 0.93 uA NOT reset.		6.69818287		-7.923				6.99												6.22				68.01				6.99

		20-Jul-99		16:36:14		-7.316		500		0.847		Pk = 0.97 uA, reset to 1 uA at end.		7.691828704		-7.316				6.70						0.4786689815		4.9				7.21				62.80				6.70

		21-Jul-99		10:21:41		-6.930		504		0.848		Needle stuck, Pk = 0.97 uA, reset, An/Dy - 6.7/5.7		8.431724537		-6.930				6.70						3.387048611		4.3				7.95				59.48				6.70

		21-Jul-99		10:28:45		-4.275		435		0.849		Field ON (-1.4023 V), Pk = 1 uA, An/Dy - 4.0/3.0		8.436631944		-4.275		4.00								6.473229167		4.1				7.96		58.67				4.00

		21-Jul-99		16:25:38		-4.455		415		0.853		Pk = 1 uA, An/Dy - 4.0/3.0		8.684467593		-4.455		4.00								8.436631944		4				8.21		61.14				4.00

		22-Jul-99		11:15:00		-4.501		429		0.854		Pk = 0.95 uA, An/Dy - 3.8/2.8						4.00										4				8.99		61.78				4.00

		22-Jul-99		12:50:00		-7.240		515		0.855		FIELD OFF !!!  Pk = 0.96uA, An/Dy - 6.5/5.6								6.77								4				9.06				62.14				6.77
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		HAM  R2148MOD  XA0553  Sept 97   #553    XXmm diameter Hamamatsu  VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude  **BALLS - KWB**)

		Date		Time		Mean		sdev		Run #		Comments				I(Dynode)		I(Anode)		Temp ['K]		Scale_By		Day		Response at B=1.8T		Response at B=0T (rescaled)		Ham#553 Gain at B=1.8T		Ham#553 Gain at B=0T

		22-Jul-99		17:45:00		-0.054		424		0.864		No HT, No LEDs, B=0

		22-Jul-99		17:49:00		-0.925		389		0.865		No HT, Pulsed LED, B=0

		22-Jul-99		18:08:00		-0.016		453		0.866		HT (800/600V), No LEDs, B=0

		22-Jul-99		18:12:00		-9.974		498		0.867		HT, Pulsed LED at 14dB (was12dB), B=0

		22-Jul-99		18:18:00		-7.034		397		0.868		Field ON (-1.4023 V)										-14.2167		0.0000		100.000

		22-Jul-99		18:21:00		-12.898		426		0.869		LED to 12dB (distorted pulse…)										-14.2167		0.0021

		22-Jul-99		18:27:00		-6.963		983		0.870		14dB,DC LED ON. Pk =1uA, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0063		98.991				6.60

		22-Jul-99		18:31:00		-6.821		905		0.871		Pk=0.97uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0090		96.972				6.60

		22-Jul-99		18:36:00		-6.665		874		0.872		Pk=0.97uA,Dy/An=5.4/6.4uA		0.970		5.400		6.400				-14.2167		0.0125		94.754				6.60

		22-Jul-99		18:52:00		-6.478		850		0.873		Pk=0.95uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0236		92.096				6.60

		22-Jul-99		19:07:00		-6.341		877		0.874		Pk=1.00uA,Dy/An=5.5/6.5uA		1.000		5.500		6.500				-14.2167		0.0340		90.148				6.50

		22-Jul-99		19:30:00		-6.314		864		0.875		Pk=0.96uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0500		89.764				6.60

		22-Jul-99		20:00:00		-6.160		841		0.876		Pk=0.98uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0708		87.575				6.60

		22-Jul-99		21:10:00		-6.084		788		0.877		Pk=0.97uA; at end RESET, Dy/An=5.7/6.7uA		1.000		5.700		6.700				-14.2167		0.1194		86.494				6.70

		22-Jul-99		22:00:00		-6.033		810		0.878		Pk=0.99uA,Dy/An=5.6/6.6uA		0.990		5.600		6.600				-14.2167		0.1542		85.769				6.67

		22-Jul-99		23:00:00		-5.961		804		0.879		Pk=0.98uA; at end RESET, Dy/An=5.7/6.7uA		1.000		5.700		6.700				-14.2167		0.1958		84.746				6.70

		22-Jul-99		23:59:55		-5.960		814		0.880		Pk=0.99uA,Dy/An=5.6/6.6uA		0.990		5.600		6.600				-14.2167		0.2374		84.731				6.67

		23-Jul-99		9:12:00		-5.833		757		0.881		Pk=0.94uA; at end RESET, Dy/An=5.8/6.9uA		1.000		5.800		6.900				-14.2167		0.6208		82.926				6.90

		23-Jul-99		12:34:00		-5.872		2626		0.882		Unstable !   Pk=1-2uA; at end RESET										-14.2167		0.7611

		23-Jul-99		9:12:00		-5.833		757		0.881		Frig for KWB's plot…		1.000		5.800		6.900				-14.2167		0.6208		82.926				6.90

		23-Jul-99		12:39:00		-5.818		797		0.883		Pk=1.00uA,Dy/An=5.8/6.8uA		1.000		5.800		6.800				-14.2167		0.7646		82.713				6.80

		23-Jul-99		17:32:00		-5.732		807		0.884		Pk=0.97uA; at end RESET, Dy/An=5.8/7.0uA		1.000		5.800		7.000				-14.2167		0.9681		81.490				7.00

		24-Jul-99		11:28:00		-5.801		814		0.885		Pk=0.96uA; at end RESET, Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		1.7153		82.471				7.00

		24-Jul-99		14:13:00		-5.715		773		0.886		Pk=1.00uA,Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		1.8299		81.248				7.00

		25-Jul-99		6:49:00		-5.729		806		0.887		Pk=0.98uA; at end RESET, Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		2.5215		81.447				7.00

		26-Jul-99		10:36:00		-5.698		777		0.888		Pk=0.98uA; at end RESET, Dy/An=6.0/7.0uA		1.000		6.000		7.000				-14.2167		3.6792		81.007				7.00

		26-Jul-99		18:10:00		-5.650		756		0.889		Pk=0.99uA,Dy/An=6.0/7.0uA		0.990		6.000		7.000				-14.2167		3.9944		80.324				7.07

		27-Jul-99		10:29:00		-5.588		763		0.890		Pk=0.99uA; at end RESET, Dy/An=6.2/7.2uA		1.000		6.200		7.200				-14.2167		4.6743		79.443				7.20

		27-Jul-99		10:38:00		-8.359		1980		0.891		Field OFF, Unstable !  Pk=1.0-2.0uA; at end RESET, Dy/An=8.2/9.2uA		1.000		8.200		9.200				-9.5039		4.6806				79.443				9.20

		27-Jul-99		10:42:00		-8.325		919		0.892		Pk=1.00uA,Dy/An=8.2/9.2uA		1.000		8.200		9.200				-9.5039		4.6833				79.120				9.20

		27-Jul-99		10:51:00		-8.435		951		0.893		Pk=1.00uA,Dy/An=8.1/9.2uA		1.000		8.100		9.200				-9.5039		4.6896				80.165				9.20

		27-Jul-99		11:30:00		-8.225		931		0.894		Pk=1.00uA,Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		4.7167				78.169				9.00

		27-Jul-99		13:34:00		-7.985		903		0.895		Pk=0.95uA; at end RESET, Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		4.8028				75.888				9.00

		27-Jul-99		14:32:00		-7.980		936		0.896		Pk=0.99uA,Dy/An=8.0/9.0uA		0.990		8.000		9.000				-9.5039		4.8431				75.841				9.09

		27-Jul-99		15:34:00		-7.886		948		0.897		Pk=0.99uA,Dy/An=8.0/9.0uA		0.990		8.000		9.000				-9.5039		4.8861				74.947				9.09

		27-Jul-99		17:51:00		-7.745		917		0.898		Pk=0.96uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		4.9813				73.607				9.10

		27-Jul-99		19:33:00		-7.699		1023		0.899		Pk=1.00uA,Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		5.0521				73.170				9.00

		28-Jul-99		9:13:00		-7.328		952		0.900		Pk=0.96uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.6215				69.644				9.10

		28-Jul-99		11:40:00		-7.415		950		0.901		Pk=1.00uA,Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.7236				70.471				9.10

		28-Jul-99		14:15:00		-7.337		914		0.902		Pk=1.00uA,Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.8313				69.730				9.10

		28-Jul-99		17:26:00		-7.363		916		0.903		Pk=0.99uA,Dy/An=8.0/9.0uA, Needle@max		0.990		8.000		9.000				-9.5039		5.9639				69.977				9.09

		28-Jul-99		19:31:00		-7.305		960		0.904		Pk=0.99uA,Dy/An=8.0/9.0uA, Needle@max		0.990		8.000		9.000				-9.5039		6.0507				69.426				9.09

		29-Jul-99		8:47:00		-7.192		907		0.905		Pk=0.97uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		6.6035				68.352				9.10

		29-Jul-99		11:14:30		-7.223		952		0.906		Pk=1.00uA,Dy/An=8.1/9.1uA, T=293.5K		1.000		8.100		9.100		293.5		-9.5039		6.7059				68.646				9.10

		29-Jul-99		11:21:54		-4.610		773		0.907		FIELD ON  Pk=0.89uA; at end RESET, Dy/An=6.1/7.2uA		1.000		6.100		7.200		293.7		-14.2167		6.7110		65.539				7.20

		29-Jul-99		11:27:22		-4.526		851		0.908		Pk=0.89uA; at end RESET, Dy/An=6.1/7.2uA		1.000		6.100		7.200		293.9		-14.2167		6.7148		64.345				7.20

		29-Jul-99		11:38:47		-4.531		805		0.909		Pk=0.99uA,Dy/An=6.0/7.1uA		0.990		6.000		7.100		294.4		-14.2167		6.7228		64.416				7.17

		29-Jul-99		12:26:13		-4.590		865		0.910		Pk=0.98uA; at end RESET, Dy/An=6.2/7.3uA		1.000		6.200		7.300		294.9		-14.2167		6.7557		65.254				7.30

		29-Jul-99		13:20:34		-4.641		818		0.911		Pk=1.00uA,Dy/An=6.2/7.3uA		1.000		6.200		7.300		295.1		-14.2167		6.7934		65.980				7.30

		29-Jul-99		14:59:28		-4.678		855		0.912		Pk=1.00uA,Dy/An=6.2/7.2uA		1.000		6.200		7.200		295.9		-14.2167		6.8621		66.506				7.20

		29-Jul-99		17:01:44		-4.669		849		0.913		Pk=1.00uA,Dy/An=6.2/7.2uA		1.000		6.200		7.200		296.4		-14.2167		6.9470		66.378				7.20

		29-Jul-99		17:06:26		-4.819		631		0.914		Pk=0.50uA !!!		0.500		3.200		3.700		296.4		-14.2167		6.9503

		29-Jul-99		17:10:57		-4.829		544		0.915		Pk=0.25uA !!!		0.250		1.700		1.900		296.2		-14.2167		6.9534

		29-Jul-99		17:15:41		-4.882		461		0.916		Pk=0.100uA !!!		0.100		0.640		0.750		296.2		-14.2167		6.9567

		29-Jul-99		17:20:46		-4.938		425		0.917		Pk=0.048uA !!!		0.048		0.300		0.360		296.5		-14.2167		6.9603

		29-Jul-99		17:25:57		-4.996		425		0.918		Pk=0.021uA !!!		0.021		0.140		0.160		296.5		-14.2167		6.9639

		29-Jul-99		17:30:48		-4.965		409		0.919		Pk=0.009uA !!!		0.009		0.043		0.051		296.2		-14.2167		6.9672

		29-Jul-99		17:35:00		-4.701		389		0.920		Pk=0.001uA !!!  DC LED OFF		0.001		0.001		0.003		296.2		-14.2167		6.9701

		29-Jul-99		17:41:11		-4.623		808		0.921		Pk=1.00uA !!!  DC LED Back ON!  Disk=LT2#27		1.000		6.200		7.300		296.5		-14.2167		6.9744		65.724				7.30

		29-Jul-99		21:49:15		-4.672		844		0.922				1.000		6.300		7.300		296.4		-14.2167		7.1467		66.420				7.30

		30-Jul-99		9:52:48		-4.787		830		0.923				1.000		6.400		7.500		296.6		-14.2167		7.6492		68.055				7.50

		30-Jul-99		13:37:33		-4.784		822		0.924				1.000		6.400		7.400		297.3		-14.2167		7.8052		68.013				7.40

		30-Jul-99		20:40:40		-4.893		834		0.925				1.000		6.300		7.300		298.3		-14.2167		8.0991		69.562				7.30

		31-Jul-99		6:11:09		-4.846		812		0.926		Pk=0.98uA; at end RESET		1.000		6.100		7.200		297.5		-14.2167		8.4952		68.894				7.20

		31-Jul-99		10:32:10		-4.867		819		0.927				1.000		6.400		7.400		297.8		-14.2167		8.6765		69.192				7.40

		31-Jul-99		23:16:05		-7.261		953		0.928		FIELD OFF - magnet had tripped !!!		1.100		9.000		10.000		298.0		-9.5039		9.2070				69.007				9.09

		31-Jul-99		23:26:09		-4.617		812		0.929		Field on again.   Pk=0.96uA; at end RESET		1.000		6.200		7.200		298.1		-14.2167		9.2140		65.638				7.20

		1-Aug-99		17:36:08		-4.696		797		0.930		Pk=0.98uA; at end RESET		1.000		6.300		7.300		299.2		-14.2167		9.9709		66.761				7.30

		1-Aug-99		22:03:20		-4.697		817		0.931				0.990		6.300		7.400		299.1		-14.2167		10.1565		66.776				7.47

		2-Aug-99		10:40:36		-4.766		795		0.932				0.990		6.200		7.300		299.1		-14.2167		10.6824		67.757				7.37
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Response at B=1.8T

Response at B=0T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

Hamamatsu R2148MOD/XA0553 run at 800V/600V



		



I(Anode)

I(Dynode)

Photocathode Current [mA]

Anode or Dynode Current [mA]

Hamamatsu R2148MOD/XA0553 at B=1.8T



		0		0

		0		0

		0		0

		0		0						0		0		0

		0		0						0.0400347222		0.0400347222		0.0400347222

		0		0		0		0		0.0883680556		0.0883680556		0.0883680556

		0		0		0.0513541667		0.0513541667		0.1275231481		0.1275231481		0.1275231481

		0		0		0.0919791667		0.0919791667		0.1653009259		0.1653009259		0.1653009259

		0		0		0.1319444444		0.1319444444		0.2057175926		0.2057175926		0.2057175926

		0		0		0.1631944444		0.1631944444		0.8515740741		0.8515740741		0.8515740741

		0		0		0.2156597222		0.2156597222		0.8703472222		0.8703472222		0.8703472222

		0		0		1.0205555556		1.0205555556		0.9764467593		0.9764467593		0.9764467593

		0		0		1.2377314815		1.2377314815		0.9997222222		0.9997222222		0.9997222222

		0		0		1.9735763889		1.9735763889		1.0063888889		1.0063888889		1.0063888889

		0		0		2.2411226852		2.2411226852		1.1930324074		1.1930324074		1.1930324074

		0		0		2.9083796296		2.9083796296		0.9997222222		0.9997222222		0.9997222222

		0		0		3.2398726852		3.2398726852		1.2007291667		1.2007291667		1.2007291667

		0		0		5.9945601852		5.9945601852		1.9239351852		1.9239351852		1.9239351852

		0		0		5.9968865741		5.9968865741		1.9283217593		1.9283217593		1.9283217593

		0		0		5.9999537037		5.9999537037		1.9313425926		1.9313425926		1.9313425926

		0		0		6.0023726852		6.0023726852		1.9822453704		1.9822453704		1.9822453704

		0		0		6.0046064815		6.0046064815		2.0988078704		2.0988078704		2.0988078704

		0		0		6.0082060185		6.0082060185		2.1405092593		2.1405092593		2.1405092593

		0		0		6.0105787037		6.0105787037		2.1873263889		2.1873263889		2.1873263889

		0		0		6.013125		6.013125		2.8504976852		2.8504976852		2.8504976852

		0		0		6.0165162037		6.0165162037		3.0616666667		3.0616666667		3.0616666667

		0		0		6.0188657407		6.0188657407		3.1106481481		3.1106481481		3.1106481481

		0		0		6.0229976852		6.0229976852		4.3297569444		4.3297569444		4.3297569444

		0		0		6.0272685185		6.0272685185		5.9368402778		5.9368402778		5.9368402778

		0		0		6.0396759259		6.0396759259		6.0461689815		6.0461689815		6.0461689815

		0		0		6.1287615741		6.1287615741		6.1900925926		6.1900925926		6.1900925926

		0		0		6.2195138889		6.2195138889		6.2006944444		6.2006944444		6.2006944444

		0		0		6.2522569444		6.2522569444		6.0461689815		6.0461689815		6.0461689815

		0		0		6.2752083333		6.2752083333		6.9318287037		6.9318287037		6.9318287037

		0		0		6.989837963		6.989837963		6.9947685185		6.9947685185		6.9947685185

		0		0		7.2131597222		7.2131597222		7.1538310185		7.1538310185		7.1538310185

		0		0		7.9530555556		7.9530555556		7.1846527778		7.1846527778		7.1846527778

		0		0		7.957962963		7.957962963		7.9215393519		7.9215393519		7.9215393519

		0		0		7.9810648148		7.9810648148		7.9679166667		7.9679166667		7.9679166667

		0		0		8.004224537		8.004224537		8.1820138889		8.1820138889		8.1820138889

		0		0		8.0390046296		8.0390046296		8.9472106481		8.9472106481		8.9472106481

		0		0		8.2057986111		8.2057986111		9.0069560185		9.0069560185		9.0069560185

		0		0		7.957962963		7.957962963		9.1815277778		9.1815277778		9.1815277778

		0		0		7.9810648148		7.9810648148		9.9606365741		9.9606365741		9.9606365741

		0		0		8.004224537		8.004224537		10.1099768519		10.1099768519		10.1099768519

		0		0		8.0390046296		8.0390046296		13.9212384259		13.9212384259		13.9212384259

		0		0		8.2057986111		8.2057986111		13.9253703704		13.9253703704		13.9253703704

		0		0		8.9900810185		8.9900810185

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Ham#553@B=1.8T

Ham#553@B=0T (rescaled)

ET#25 @ 1.8T

ET#25 @ B=0T (rescaled)

ET#27 @ B=0T

ET#27 @ B=0 (Ipc=0)

ET#27 @ B=1.8T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

VPT Lifetime Tests
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0
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0
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0
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0

0
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0

0
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0

0

77.2440296459

0

0

76.7087565194

0

0

75.9538841614

65.9180365825

0

0

76.2970079605

67.295670294

0

0

75.73428493

69.3679092382

0

0

75.6793851222

0

0

75.1578369476

69.3679092382

0

0

75.6382102663

69.1216550547

0

0

75.6382102663

69.5952207923

0

0

75.5009607466

69.5573355333

0

0

75.7891847379

69.1974255727

0

0

75.6931100741

68.6670319467

0

0

75.4735108427

67.6441299535

0

0

75.6793851222

67.738843101

0

0

75.6793851222

65.4088996722

0

0

74.3575494287

63.2683825384

0

0

73.6880482334

62.9084725779

0

0

69.877041429

0

0

68.0058714214

0

0

68.3749554138

62.9084725779

0

0

67.5595372912

62.2454805453

0

0

63.6712803489

61.5824885127

0

0

62.7957787857

61.6393164012

0

0

59.4826062035

61.7719148077

0

0

58.6741696404

61.0899801456

0

0

59.566291518

60.9384391096

0

0

60.0741147406

60.7300701851

0

0

60.0329398847

60.5595865196

0

0

61.1446609937

0

0

58.6741696404

59.934479746

0

0

59.566291518

59.5177418969

0

0

60.0741147406

59.8397665985

0

0

60.0329398847

56.6005769535

0

0

61.1446609937

56.181986571

0

0

61.776008784

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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Ham#553 Gain at B=1.8T

79.443

Ham#553 Gain at B=0T

ET#25 Gain at B=1.8T

ET#25 Gain at B=0T

Time with 1mA photocathode current [days]

DC Gain

DC Gain of Hamamatsu #553 and ET #25

4.9

4.3434343434

4.1836734694

6.9892473118
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6.7

4

4

4

6.7708333333
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I(A)

I(D)

Photocathode Current [mA]

Anode or Dynode Current [mA]

Hamamatsu R2148MOD/XA0553 
run at 800V/600V at B=1.8T
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One inch E.T. VPTs

								Equipment turned OFF each evening!

						Diode								Triode

						mean		sdev		Ratio				mean		sdev		Ratio										Gain

		Date		time		nVs		pVs		mean/sdev		time		nVs		pVs		mean/sdev										Triode/diode

		D821/1000UVB #29

		12-Mar-99		10:54:18		-1.320		540				10:57:38		-8.890		490				2.0 usec gate effectively, but not centred								6.7348

		16-Mar-99

												15:25:24		-8.922		358				2.5usec gate effectively, but  not centred

				17:29:07		-1.106		361				16:12:20		-8.733		335				2.5usec gate effectively, but  not centred

				17:43:14		-1.048		358				16:44:44		-8.769		359				2.5usec gate effectively, but  not centred

				17:49:41		-1.050		341				17:23:27		-8.819		325				2.5usec gate effectively, but  not centred

						-3.204								-35.243

						-1.068								-8.811														8.2498

		17-Mar-99

				13:20:28		-1.537		455				13:48:38		-9.358		358				2.5usec gate effectively, but  not centred

				13:24:51		-1.646		337				13:53:20		-9.138		331				2.5usec gate effectively, but  not centred

				13:36:00		-1.382		328				14:01:35		-9.330		339				2.5usec gate effectively, but  not centred

						-4.565								-27.826														6.0955

						-1.522								-9.275														6.0955

				14:12:21		-1.326		390												2.5usec gate effectively, but  not centred

				14:14:57		-1.114		341												2.5usec gate effectively, but  not centred

				14:19:09		-1.111		335												2.5usec gate effectively, but  not centred

						-3.551

						-1.184																						7.8361

		Change setting of Trace1

								Gate centred on "peak" of pulse

				15:21:56		-0.422		151				14:43:06		-3.189		151				0.5 usec gate

				15:31:00		-0.421		147				15:00:08		-3.166		153				0.5 usec gate

				15:39:38		-0.410		149				15:08:43		-3.159		147				0.5 usec gate

						-1.253		447		-2.8031319911				-9.514		451		-21.0953436807										7.5930

				15:55:48		-0.774		278												1.0 usec gate

				16:11:16		-0.775		277												1.0 usec gate

				16:19:35		-0.782		275												1.0 usec gate

						-2.331		830		-2.8084337349

				16:35:13		-1.036		362												1.5 usec gate

				16:44:40		-1.044		356												1.5 usec gate

				16:52:10		-1.046		365												1.5 usec gate

						-3.126		1083		-2.8864265928

				17:05:10		-1.193		433												2.0 usec gate

				17:13:41		-1.178		429												2.0 usec gate

				17:22:05		-1.176		429				17:36:17		-8.886		408				2.0 usec gate

						-3.547		1291		-2.7474825716				-8.886		408		-21.7794117647

						-1.182																						7.5156
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lifetime tests #27

		

		D821/1000UVB  #27   25mm diameter Electron Tubes VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude)

		date		time		mean		sdev		run #		comments		dayvalue		mean		Anode I		slope				dayvalue		mean		slope		Day		ET#27 @ B=0T		ET#27 @ B=0 (Ipc=0)		ET#27 @ B=1.8T (rescaled)

		29-Jun-99		12:26:00		-0.012		331		0.767		Volts ON, LEDS OFF.		0.5180555556		-0.012

		29-Jun-99		12:28:43		-0.492		312		0.768		Volts OFF, Pulsed LED ON. (12dB in drive p.)		0.5199421296		-0.492

		29-Jun-99		12:32:53		-9.254		301		0.769		Pulsed LED ON, HT ON at 800/600 V		0.5228356481		-9.254

		29-Jun-99		12:39:02		-8.638		568		0.770		DC diode ON (1 uA of Pk current)(A/Dy-5.6/4.6)		0.5271064815		-8.638		5.6												0.00		100.00

		29-Jun-99		13:36:41		-7.020		498		0.771		Rest Pk = 1uA before this run.		0.5671412037		-7.020														0.04		81.27

		29-Jun-99		14:46:17		-6.282		488		0.772				0.615474537		-6.282														0.09		72.73

		29-Jun-99		15:42:40		-6.192		494		0.773				0.6546296296		-6.192														0.13		71.68

		29-Jun-99		16:37:04		-6.155		467		0.774				0.6924074074		-6.155														0.17		71.25

		29-Jun-99		17:35:16		-6.231		476		0.775				0.7328240741		-6.231								0.5271064815		-5.628				0.21		72.13

		30-Jun-99		9:05:18		-5.747		453		0.776		Pk = 0.86 uA, reset to 1 uA 10 mins before run.		1.3786805556		-5.747		5.3						0.5671412037		-4.574				0.85		66.53

		30-Jun-99		9:32:20		-5.719		445		0.777				1.3974537037		-5.719								0.615474537		-4.093				0.87		66.21

		30-Jun-99		12:05:07		-5.715		458		0.778				1.5035532407		-5.715				0.6318022387				0.6546296296		-4.034				0.98		66.16

		30-Jun-99		12:38:38		-5.694		449		0.779				1.5268287037		-5.694								0.6924074074		-4.010				1.00		65.92

		30-Jun-99		12:48:14		0.000		325		0.780		DC diode OFF, Pulsed diode OFF, HT left ON		1.53349537		0.000								0.7328240741		-4.060				1.01

		30-Jun-99		17:17:00		-0.020		330		0.781		DC diode OFF, Pulsed diode OFF, HT left ON		1.720138889		-0.020								1.3786805556		-3.744				1.19

		30-Jun-99		17:28:05		-5.813		311		0.782		DC diode OFF, Pulsed ON, HT ON		1.7278356481		-5.813								1.3974537037		-3.726				1.20				67.30

		1-Jul-99		10:49:30		-5.992		334		0.783		DC diode OFF, Pulsed ON, HT ON		2.4510416667		-5.992				-3.559109761				1.5035532407		-3.724				1.92				69.37

		1-Jul-99		10:55:49		-3.904		330		0.784		Field ON at 1.8T, Pulsed Led ON, HT ON		2.4554282407		-3.904								1.5268287037		-3.710				1.93

		1-Jul-99		11:00:10		-3.662		411		0.785		Now DC diode switched ON, Pk = 1 uA		2.4584490741		-3.662		3.3		0.0855730696				2.4584490741		-3.662				1.93						69.37

		1-Jul-99		12:13:28		-3.649		385		0.786		(^ An/Dy - 3.3/2.2 uA)		2.5093518519		-3.649								2.5093518519		-3.649				1.98						69.12

		1-Jul-99		15:01:19		-3.674		396		0.787		Field down slightly, correction added after run		2.6259143519		-3.674								2.6259143519		-3.674				2.10						69.60

		1-Jul-99		16:01:22		-3.672		396		0.788		Magnet DVM now reading 1.4022		2.6676157407		-3.672								2.6676157407		-3.672				2.14						69.56

		1-Jul-99		17:08:47		-3.653		381		0.789				2.7144328704		-3.653				0.0870526728				2.7144328704		-3.653				2.19						69.20

		2-Jul-99		9:03:45		-3.625		388		0.790		Pk = 0.95 uA, reset to 1 uA at end of run.		3.3776041667		-3.625								3.3776041667		-3.625				2.85						68.67

		2-Jul-99		14:07:50		-3.571		392		0.791				3.5887731481		-3.571		3.3						3.5887731481		-3.571				3.06						67.64

		2-Jul-99		15:18:22		-3.576		382		0.792				3.6377546296		-3.576								3.6377546296		-3.576				3.11						67.74

		3-Jul-99		20:33:53		-3.453		372		0.793		Pk = 0.95 uA, reset to 1 uA at end of run.		4.8568634259		-3.453								4.8568634259		-3.453				4.33						65.41

		5-Jul-99		11:08:05		-3.340		373		0.794		Pk = 0.95 uA, reset to 1 uA at end of run.		6.4639467593		-3.340								6.4639467593		-3.340				5.94						63.27

		5-Jul-99		13:45:31		-3.321		386		0.795				6.573275463		-3.321				0.6400516902				6.573275463		-3.321				6.05						62.91

		5-Jul-99		17:12:46		-3.229		367		0.796		1.8T->0T @ 14:20 hrs due mains dip		6.7171990741		-3.229				0.0967106591				6.7171990741		-3.229				6.19						61.17

		5-Jul-99		17:28:02		-3.222		381		0.797				6.7278009259		-3.222								6.7278009259		-3.222				6.20						61.03

		6-Jul-99		11:00:52		-3.286		383		0.798				7.4589351852		-3.286								7.4589351852		-3.286				6.93						62.25

		6-Jul-99		12:31:30		-3.251		386		0.799				7.521875		-3.251				0.0894332267				7.521875		-3.251				6.99						61.58

		6-Jul-99		16:20:33		-3.254		367		0.800				7.6809375		-3.254								7.6809375		-3.254				7.15						61.64

		6-Jul-99		17:04:56		-3.261		392		0.801		1.8T->0T @ 16:44 hrs		7.7117592593		-3.261				0.0857502777				7.7117592593		-3.261				7.18						61.77

		7-Jul-99		10:46:03		-3.225		384		0.802		Pk = 0.98 uA, reset to 1 uA at end of run.		8.4486458333		-3.225								8.4486458333		-3.225				7.92						61.09

		7-Jul-99		11:52:50		-3.217		379		0.803				8.4950231481		-3.217								8.4950231481		-3.217				7.97						60.94

		7-Jul-99		17:01:08		-3.206		384		0.804				8.7091203704		-3.206				0.0800586708				8.7091203704		-3.206				8.18						60.73

		8-Jul-99		11:23:01		-3.197		384		0.805		Pk = 0.97 uA, reset to 1 uA at end of run		9.4743171296		-3.197								9.4743171296		-3.197				8.95						60.56

		8-Jul-99		12:49:03		-3.162		378		0.806				9.5340625		-3.162				0.0758053864				9.5340625		-3.162				9.01						59.90

		8-Jul-99		17:00:26		-3.164		378		0.807				9.7086342593		-3.164				0.074410025				9.7086342593		-3.164				9.18						59.93

		9-Jul-99		11:42:21		-3.142		358		0.808				10.4877430556		-3.142								10.4877430556		-3.142				9.96						59.52

		9-Jul-99		15:17:24		-3.159		380		0.809				10.6370833333		-3.159				0.0699610181				10.6370833333		-3.159				10.11						59.84

		13-Jul-99		10:45:37		-2.988		393		0.810		Pk = 0.94 uA.		14.4483449074		-2.988				0.064				14.4483449074		-2.988				13.92						56.60

		13-Jul-99		10:51:34		-4.853		459		0.811		Field OFF, Pk = 0.94 uA still, An/Dy - 4.9/3.9 uA		14.4524768519		-4.853		4.9												13.93		56.18

																								1.5268287037		-5.694

																								14.4524768519		-4.853		0.0650644355

																-5.992		0.6515353805								-7.286		0.7724351656

																-3.904										-5.628

																		adjusted mean								adjusted mean

																-8.638		-5.628				-7.286		0.4786689815		-5.628

																-7.020		-4.574				-6.262		0.5300231481		-4.837

																-6.282		-4.093				-6.017		0.5706481481		-4.648

																-6.192		-4.034				-5.983		0.6106134259		-4.621

																-6.155		-4.010				-5.954		0.6418634259		-4.599

																-6.231		-4.060				-5.890		0.6943287037		-4.550

																-5.747		-3.744				-5.719		1.499224537		-4.418

																-5.719		-3.726				-5.689		1.716400463		-4.394

																-5.715		-3.724				-5.628		2.45224537		-4.347

																-5.694		-3.710				-5.589		2.719791667		-4.317

																						-5.534		3.387048611		-4.275

																						-5.559		3.718541667		-4.294

																						-5.518		6.473229167		-4.262

																						-5.514		6.475555556		-4.259

																						-5.476		6.478622685		-4.230

																						-5.511		6.481041667		-4.257

																						-5.511		6.483275463		-4.257

																						-5.501		6.486875		-4.249

																						-5.522		6.489247685		-4.265

																						-5.515		6.491793981		-4.260

																						-5.499		6.495185185		-4.248

																-4.259		0.4830676538				-5.514		6.497534722		-4.259

																-8.817						-8.817		6.501666667		-4.259

																						-8.663		6.5059375		-4.185

																						-8.585		6.518344907		-4.147

																						-8.141		6.607430556		-3.933

																						-7.923		6.69818287		-3.827

																						-7.966		6.730925926		-3.848

																						-7.871		6.753877315		-3.802

																						-7.418		7.468506944		-3.583

																						-7.316		7.691828704		-3.534

																-4.275		0.7830780914				-6.930		8.431724537		-3.348

																-3.348				-4.275		-3.302		8.436631944		-3.348

																				-4.340		-3.352		8.459733796		-3.399

																				-4.377		-3.381		8.482893519		-3.428

																				-4.374		-3.379		8.517673611		-3.425

																				-4.455		-3.441		8.684467593		-3.489
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lifetime tests #27

		



0T, DC LED ON

No LEDs

1.8T, DC LED ON

time

mean nVs
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lifetime tests #553

		

		D821/1000UVB  #25   25mm diameter Electron Tubes VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude)

		date		time		mean		sdev		run #		comments		dayvalue		mean				slope				dayvalue		mean		slope		Day		ET#25 @ 1.8T		ET#25 @ B=0T (rescaled)

		13-Jul-99		11:08:47		0.005		347		0.812		No HT, No LEDs		0.4644328704		0.005

		13-Jul-99		11:11:59		-0.477		323		0.813		No HT, Pulsed LED		0.4666550926		-0.477

		13-Jul-99		11:15:34		0.003		338		0.814		HT, No LEDs		0.4691435185		0.003

		13-Jul-99		11:19:04		-13.679		307		0.815		HT, Pulsed LED, distortion of o/p waveform!		0.4715740741		-13.679

		13-Jul-99		11:23:28		-8.062		346		0.816		Field ON (-1.4023 V)		0.4746296296		-8.062

		13-Jul-99		11:29:17		-7.286		486		0.817		DC LED ON. Pk current 1 uA, An/Dy-4.9/3.9 uA		0.4786689815		-7.286		4.9												0.00		100.00

		13-Jul-99		12:43:14		-6.262		442		0.818		Pk current down 0.85 uA, reset to 1 uA at end		0.5300231481		-6.262														0.05		85.95

		13-Jul-99		13:41:44		-6.017		457		0.819				0.5706481481		-6.017														0.09		82.58

		13-Jul-99		14:39:17		-5.983		466		0.820				0.6106134259		-5.983														0.13		82.12

		13-Jul-99		15:24:17		-5.954		443		0.821				0.6418634259		-5.954														0.16		81.72

		13-Jul-99		16:39:50		-5.890		451		0.822				0.6943287037		-5.890														0.22		80.84

		14-Jul-99		11:58:53		-5.719		437		0.823		Pk current had fallen slightly 0.99 uA.		1.499224537		-5.719														1.02		78.49

		14-Jul-99		17:11:37		-5.689		456		0.824				1.716400463		-5.689														1.24		78.08

		15-Jul-99		10:51:14		-5.628		451		0.825				2.45224537		-5.628														1.97		77.24

		15-Jul-99		17:16:30		-5.589		444		0.826				2.719791667		-5.589														2.24		76.71

		16-Jul-99		9:17:21		-5.534		420		0.827				3.387048611		-5.534		4.3												2.91		75.95

		16-Jul-99		17:14:42		-5.559		430		0.828				3.718541667		-5.559														3.24		76.30

		19-Jul-99		11:21:27		-5.518		430		0.829		next ten runs taken one after the other to look		6.473229167		-5.518		4.1												5.99		75.73

		19-Jul-99		11:24:48		-5.514		434		0.830		at stability of measurements.		6.475555556		-5.514														6.00		75.68

		19-Jul-99		11:29:13		-5.476		416		0.831				6.478622685		-5.476														6.00		75.16

		19-Jul-99		11:32:42		-5.511		420		0.832				6.481041667		-5.511														6.00		75.64

		19-Jul-99		11:35:55		-5.511		416		0.833				6.483275463		-5.511														6.00		75.64

		19-Jul-99		11:41:06		-5.501		430		0.834				6.486875		-5.501														6.01		75.50

		19-Jul-99		11:44:31		-5.522		415		0.835				6.489247685		-5.522														6.01		75.79

		19-Jul-99		11:48:11		-5.515		421		0.836				6.491793981		-5.515														6.01		75.69

		19-Jul-99		11:53:04		-5.499		415		0.837				6.495185185		-5.499														6.02		75.47

		19-Jul-99		11:56:27		-5.514		432		0.838				6.497534722		-5.514														6.02		75.68

		19-Jul-99		12:02:24		-8.817		521		0.839		field OFF		6.501666667		-8.817														6.02				75.68

		19-Jul-99		12:08:33		-8.663		531		0.840				6.5059375		-8.663														6.03				74.36

		19-Jul-99		12:26:25		-8.585		531		0.841				6.518344907		-8.585														6.04				73.69

		19-Jul-99		14:34:42		-8.141		546		0.842				6.607430556		-8.141														6.13				69.88

		19-Jul-99		16:45:23		-7.923		533		0.843		Pk = 0.93 uA NOT reset.		6.69818287		-7.923		6.5												6.22				68.01

		19-Jul-99		17:32:32		-7.966		513		0.844		Needle of Pk meter found stuck at max.		6.730925926		-7.966														6.25				68.37

		19-Jul-99		18:05:35		-7.871		496		0.845		On next range did see movement to 1.5 uA		6.753877315		-7.871														6.28				67.56

		20-Jul-99		11:14:39		-7.418		484		0.846		Pk = 0.86 uA reset to 1 uA at end.		7.468506944		-7.418														6.99				63.67

		20-Jul-99		16:36:14		-7.316		500		0.847		Pk = 0.97 uA, reset to 1 uA at end.		7.691828704		-7.316		6.7						0.4786689815		4.9				7.21				62.80

		21-Jul-99		10:21:41		-6.930		504		0.848		Needle stuck, Pk = 0.97 uA, reset, An/Dy - 6.7/5.7		8.431724537		-6.930		6.7						3.387048611		4.3				7.95				59.48

		21-Jul-99		10:28:45		-4.275		435		0.849		Field ON (-1.4023 V), Pk = 1 uA, An/Dy - 4.0/3.0		8.436631944		-4.275		4						6.473229167		4.1				7.96		58.67

		21-Jul-99		11:02:01		-4.340		423		0.850				8.459733796		-4.340								6.69818287		6.5				7.98		59.57

		21-Jul-99		11:35:22		-4.377		441		0.851				8.482893519		-4.377								7.691828704		6.7				8.00		60.07

		21-Jul-99		12:25:27		-4.374		418		0.852				8.517673611		-4.374								8.431724537		6.7				8.04		60.03

		21-Jul-99		16:25:38		-4.455		415		0.853		Pk = 1 uA, An/Dy - 4.0/3.0		8.684467593		-4.455		4						8.436631944		4				8.21		61.14

		22-Jul-99		11:15:00		-4.501		429		0.854		Pk = 0.95 uA, An/Dy - 3.8/2.8						3.8								4				8.99		61.78

		22-Jul-99		12:50:00		-7.240		515		0.855		FIELD OFF !!!  Pk = 0.96uA, An/Dy - 6.5/5.6						6.5								4				9.06				62.14

		22-Jul-99		13:02:00		-7.115		501		0.856		FIELD OFF														4				9.06				61.07

		22-Jul-99		13:06:00		-7.109		329		0.857		DC LED OFF, FIELD OFF														4				9.07

																								0.5271064815		5.6

																								1.3786805556		5.3

																								2.4584490741		3.3

																								3.5887731481		3.3

																								14.4524768519		4.9



sproston:
ratio of first point for 
#27/#25

sproston:
first point at 1.8T for
#25  with
DC LED ON.

sproston:
First point  at 1.8T
 for  #27 with
DC LED ON.

sproston:
Ratio of final point at
1.8T/final point at 0T
for #27

sproston:
corrected field on value

sproston:
field off value

sproston:
ratio of #27 to  #25 at
0T

sproston:
New ratio 1.8T/0T

sproston:
last normalised 0T

sproston:
1st uncorrected 1.8T

sproston:
ratio of first point for 
#27/#25

sproston:
ratio of first point for 
#27/#25

sproston:
ratio of first point for 
#27/#25
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lifetime tests #553
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		HAM  R2148MOD  XA0553  Sept 97   #553    XXmm diameter Hamamatsu  VPT

		1.5 microsec gate (edges of the gate cross the rising and falling edges of pulse at same amplitude  **BALLS - KWB**)

		Date		Time		Mean		sdev		Run #		Comments								Temp ['K]		Scale_By		Day		Response at B=1.8T		Response at B=0T (rescaled)		DC Gain at B=1.8T		DC Gain at B=0T

		22-Jul-99		17:45:00		-0.054		424		0.864		No HT, No LEDs, B=0

		22-Jul-99		17:49:00		-0.925		389		0.865		No HT, Pulsed LED, B=0

		22-Jul-99		18:08:00		-0.016		453		0.866		HT (800/600V), No LEDs, B=0

		22-Jul-99		18:12:00		-9.974		498		0.867		HT, Pulsed LED at 14dB (was12dB), B=0

		22-Jul-99		18:18:00		-7.034		397		0.868		Field ON (-1.4023 V)										-14.2167		0.0000		100.000

		22-Jul-99		18:21:00		-12.898		426		0.869		LED to 12dB (distorted pulse…)										-14.2167		0.0021

		22-Jul-99		18:27:00		-6.963		983		0.870		14dB,DC LED ON. Pk =1uA, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0063		98.991				6.60

		22-Jul-99		18:31:00		-6.821		905		0.871		Pk=0.97uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0090		96.972				6.60

		22-Jul-99		18:36:00		-6.665		874		0.872		Pk=0.97uA,Dy/An=5.4/6.4uA		0.970		5.400		6.400				-14.2167		0.0125		94.754				6.60

		22-Jul-99		18:52:00		-6.478		850		0.873		Pk=0.95uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0236		92.096				6.60

		22-Jul-99		19:07:00		-6.341		877		0.874		Pk=1.00uA,Dy/An=5.5/6.5uA		1.000		5.500		6.500				-14.2167		0.0340		90.148				6.50

		22-Jul-99		19:30:00		-6.314		864		0.875		Pk=0.96uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0500		89.764				6.60

		22-Jul-99		20:00:00		-6.160		841		0.876		Pk=0.98uA; at end RESET, Dy/An=5.6/6.6uA		1.000		5.600		6.600				-14.2167		0.0708		87.575				6.60

		22-Jul-99		21:10:00		-6.084		788		0.877		Pk=0.97uA; at end RESET, Dy/An=5.7/6.7uA		1.000		5.700		6.700				-14.2167		0.1194		86.494				6.70

		22-Jul-99		22:00:00		-6.033		810		0.878		Pk=0.99uA,Dy/An=5.6/6.6uA		0.990		5.600		6.600				-14.2167		0.1542		85.769				6.67

		22-Jul-99		23:00:00		-5.961		804		0.879		Pk=0.98uA; at end RESET, Dy/An=5.7/6.7uA		1.000		5.700		6.700				-14.2167		0.1958		84.746				6.70

		22-Jul-99		23:59:55		-5.960		814		0.880		Pk=0.99uA,Dy/An=5.6/6.6uA		0.990		5.600		6.600				-14.2167		0.2374		84.731				6.67

		23-Jul-99		9:12:00		-5.833		757		0.881		Pk=0.94uA; at end RESET, Dy/An=5.8/6.9uA		1.000		5.800		6.900				-14.2167		0.6208		82.926				6.90

		23-Jul-99		12:34:00		-5.872		2626		0.882		Unstable !   Pk=1-2uA; at end RESET										-14.2167		0.7611

		23-Jul-99		12:39:00		-5.818		797		0.883		Pk=1.00uA,Dy/An=5.8/6.8uA		1.000		5.800		6.800				-14.2167		0.7646		82.713				6.80

		23-Jul-99		17:32:00		-5.732		807		0.884		Pk=0.97uA; at end RESET, Dy/An=5.8/7.0uA		1.000		5.800		7.000				-14.2167		0.9681		81.490				7.00

		24-Jul-99		11:28:00		-5.801		814		0.885		Pk=0.96uA; at end RESET, Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		1.7153		82.471				7.00

		24-Jul-99		14:13:00		-5.715		773		0.886		Pk=1.00uA,Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		1.8299		81.248				7.00

		25-Jul-99		6:49:00		-5.729		806		0.887		Pk=0.98uA; at end RESET, Dy/An=5.9/7.0uA		1.000		5.900		7.000				-14.2167		2.5215		81.447				7.00

		26-Jul-99		10:36:00		-5.698		777		0.888		Pk=0.98uA; at end RESET, Dy/An=6.0/7.0uA		1.000		6.000		7.000				-14.2167		3.6792		81.007				7.00

		26-Jul-99		18:10:00		-5.650		756		0.889		Pk=0.99uA,Dy/An=6.0/7.0uA		0.990		6.000		7.000				-14.2167		3.9944		80.324				7.07

		27-Jul-99		10:29:00		-5.588		763		0.890		Pk=0.99uA; at end RESET, Dy/An=6.2/7.2uA		1.000		6.200		7.200				-14.2167		4.6743		79.443				7.20

		27-Jul-99		10:38:00		-8.359		1980		0.891		Field OFF, Unstable !  Pk=1.0-2.0uA; at end RESET, Dy/An=8.2/9.2uA		1.000		8.200		9.200				-9.5039		4.6806				79.443				9.20

		27-Jul-99		10:42:00		-8.325		919		0.892		Pk=1.00uA,Dy/An=8.2/9.2uA		1.000		8.200		9.200				-9.5039		4.6833				79.120				9.20

		27-Jul-99		10:51:00		-8.435		951		0.893		Pk=1.00uA,Dy/An=8.1/9.2uA		1.000		8.100		9.200				-9.5039		4.6896				80.165				9.20

		27-Jul-99		11:30:00		-8.225		931		0.894		Pk=1.00uA,Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		4.7167				78.169				9.00

		27-Jul-99		13:34:00		-7.985		903		0.895		Pk=0.95uA; at end RESET, Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		4.8028				75.888				9.00

		27-Jul-99		14:32:00		-7.980		936		0.896		Pk=0.99uA,Dy/An=8.0/9.0uA		0.990		8.000		9.000				-9.5039		4.8431				75.841				9.09

		27-Jul-99		15:34:00		-7.886		948		0.897		Pk=0.99uA,Dy/An=8.0/9.0uA		0.990		8.000		9.000				-9.5039		4.8861				74.947				9.09

		27-Jul-99		17:51:00		-7.745		917		0.898		Pk=0.96uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		4.9813				73.607				9.10

		27-Jul-99		19:33:00		-7.699		1023		0.899		Pk=1.00uA,Dy/An=8.0/9.0uA		1.000		8.000		9.000				-9.5039		5.0521				73.170				9.00

		28-Jul-99		9:13:00		-7.328		952		0.900		Pk=0.96uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.6215				69.644				9.10

		28-Jul-99		11:40:00		-7.415		950		0.901		Pk=1.00uA,Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.7236				70.471				9.10

		28-Jul-99		14:15:00		-7.337		914		0.902		Pk=1.00uA,Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		5.8313				69.730				9.10

		28-Jul-99		17:26:00		-7.363		916		0.903		Pk=0.99uA,Dy/An=8.0/9.0uA, Needle@max		0.990		8.000		9.000				-9.5039		5.9639				69.977				9.09

		28-Jul-99		19:31:00		-7.305		960		0.904		Pk=0.99uA,Dy/An=8.0/9.0uA, Needle@max		0.990		8.000		9.000				-9.5039		6.0507				69.426				9.09

		29-Jul-99		8:47:00		-7.192		907		0.905		Pk=0.97uA; at end RESET, Dy/An=8.1/9.1uA		1.000		8.100		9.100				-9.5039		6.6035				68.352				9.10

		29-Jul-99		11:14:30		-7.223		952		0.906		Pk=1.00uA,Dy/An=8.1/9.1uA, T=293.5K		1.000		8.100		9.100		293.5		-9.5039		6.7059				68.646				9.10

		29-Jul-99		11:21:54		-4.610		773		0.907		FIELD ON  Pk=0.89uA; at end RESET, Dy/An=6.1/7.2uA		1.000		6.100		7.200		293.7		-14.2167		6.7110		65.539				7.20

		29-Jul-99		11:27:22		-4.526		851		0.908		Pk=0.89uA; at end RESET, Dy/An=6.1/7.2uA		1.000		6.100		7.200		293.9		-14.2167		6.7148		64.345				7.20

		29-Jul-99		11:38:47		-4.531		805		0.909		Pk=0.99uA,Dy/An=6.0/7.1uA		0.990		6.000		7.100		294.4		-14.2167		6.7228		64.416				7.17

		29-Jul-99		12:26:13		-4.590		865		0.910		Pk=0.98uA; at end RESET, Dy/An=6.2/7.3uA		1.000		6.200		7.300		294.9		-14.2167		6.7557		65.254				7.30

		29-Jul-99		13:20:34		-4.641		818		0.911		Pk=1.00uA,Dy/An=6.2/7.3uA		1.000		6.200		7.300		295.1		-14.2167		6.7934		65.980				7.30

		29-Jul-99		14:59:28		-4.678		855		0.912		Pk=1.00uA,Dy/An=6.2/7.2uA		1.000		6.200		7.200		295.9		-14.2167		6.8621		66.506				7.20

		29-Jul-99		17:01:44		-4.669		849		0.913		Pk=1.00uA,Dy/An=6.2/7.2uA		1.000		6.200		7.200		296.4		-14.2167		6.9470		66.378				7.20

		29-Jul-99		17:06:26		-4.819		631		0.914		Pk=0.50uA !!!		0.500		3.200		3.700		296.4		-14.2167		6.9503

		29-Jul-99		17:10:57		-4.829		544		0.915		Pk=0.25uA !!!		0.250		1.700		1.900		296.2		-14.2167		6.9534

		29-Jul-99		17:15:41		-4.882		461		0.916		Pk=0.100uA !!!		0.100		0.640		0.750		296.2		-14.2167		6.9567

		29-Jul-99		17:20:46		-4.938		425		0.917		Pk=0.048uA !!!		0.048		0.300		0.360		296.5		-14.2167		6.9603

		29-Jul-99		17:25:57		-4.996		425		0.918		Pk=0.021uA !!!		0.021		0.140		0.160		296.5		-14.2167		6.9639

		29-Jul-99		17:30:48		-4.965		409		0.919		Pk=0.009uA !!!		0.009		0.043		0.051		296.2		-14.2167		6.9672

		29-Jul-99		17:35:00		-4.701		389		0.920		Pk=0.001uA !!!  DC LED OFF		0.001		0.001		0.003		296.2		-14.2167		6.9701

		29-Jul-99		17:41:11		-4.623		808		0.921		Pk=1.00uA !!!  DC LED Back ON!  Disk=LT2#27		1.000		6.200		7.300		296.5		-14.2167		6.9744		65.724				7.30

		29-Jul-99		21:49:15		-4.672		844		0.922				1.000		6.300		7.300		296.4		-14.2167		7.1467		66.420				7.30

		30-Jul-99		9:52:48		-4.787		830		0.923				1.000		6.400		7.500		296.6		-14.2167		7.6492		68.055				7.50

		30-Jul-99		13:37:33		-4.784		822		0.924				1.000		6.400		7.400		297.3		-14.2167		7.8052		68.013				7.40
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Response at B=1.8T

Response at B=0T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

Hamamatsu R2148MOD/XA0553 run at 800V/600V



		



I(A)

I(D)

Photocathode Current [mA]

Anode or Dynode Current [mA]

Hamamatsu R2148MOD/XA0553 
run at 800V/600V at B=1.8T



		



Response at B=0T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

VPT Response as a function of time



		

										0		0		0

										0.0400347222		0.0400347222		0.0400347222

						0		0		0.0883680556		0.0883680556		0.0883680556

						0.0513541667		0.0513541667		0.1275231481		0.1275231481		0.1275231481

						0.0919791667		0.0919791667		0.1653009259		0.1653009259		0.1653009259

						0.1319444444		0.1319444444		0.2057175926		0.2057175926		0.2057175926

						0.1631944444		0.1631944444		0.8515740741		0.8515740741		0.8515740741

						0.2156597222		0.2156597222		0.8703472222		0.8703472222		0.8703472222

						1.0205555556		1.0205555556		0.9764467593		0.9764467593		0.9764467593

						1.2377314815		1.2377314815		0.9997222222		0.9997222222		0.9997222222

						1.9735763889		1.9735763889		1.0063888889		1.0063888889		1.0063888889

						2.2411226852		2.2411226852		1.1930324074		1.1930324074		1.1930324074

						2.9083796296		2.9083796296		1.2007291667		1.2007291667		1.2007291667

						3.2398726852		3.2398726852		1.9239351852		1.9239351852		1.9239351852

						5.9945601852		5.9945601852		1.9283217593		1.9283217593		1.9283217593

						5.9968865741		5.9968865741		1.9313425926		1.9313425926		1.9313425926

						5.9999537037		5.9999537037		1.9822453704		1.9822453704		1.9822453704

						6.0023726852		6.0023726852		2.0988078704		2.0988078704		2.0988078704

						6.0046064815		6.0046064815		2.1405092593		2.1405092593		2.1405092593

						6.0082060185		6.0082060185		2.1873263889		2.1873263889		2.1873263889

						6.0105787037		6.0105787037		2.8504976852		2.8504976852		2.8504976852

						6.013125		6.013125		3.0616666667		3.0616666667		3.0616666667

						6.0165162037		6.0165162037		3.1106481481		3.1106481481		3.1106481481

						6.0188657407		6.0188657407		4.3297569444		4.3297569444		4.3297569444

						6.0229976852		6.0229976852		5.9368402778		5.9368402778		5.9368402778

						6.0272685185		6.0272685185		6.0461689815		6.0461689815		6.0461689815

						6.0396759259		6.0396759259		6.1900925926		6.1900925926		6.1900925926

						6.1287615741		6.1287615741		6.2006944444		6.2006944444		6.2006944444

						6.2195138889		6.2195138889		6.9318287037		6.9318287037		6.9318287037

						6.2522569444		6.2522569444		6.9947685185		6.9947685185		6.9947685185

						6.2752083333		6.2752083333		7.1538310185		7.1538310185		7.1538310185

						6.989837963		6.989837963		7.1846527778		7.1846527778		7.1846527778

						7.2131597222		7.2131597222		7.9215393519		7.9215393519		7.9215393519

						7.9530555556		7.9530555556		7.9679166667		7.9679166667		7.9679166667

						7.957962963		7.957962963		8.1820138889		8.1820138889		8.1820138889

						7.9810648148		7.9810648148		8.9472106481		8.9472106481		8.9472106481

						8.004224537		8.004224537		9.0069560185		9.0069560185		9.0069560185

						8.0390046296		8.0390046296		9.1815277778		9.1815277778		9.1815277778

						8.2057986111		8.2057986111		9.9606365741		9.9606365741		9.9606365741

						7.957962963		7.957962963		10.1099768519		10.1099768519		10.1099768519

						7.9810648148		7.9810648148		13.9212384259		13.9212384259		13.9212384259

						8.004224537		8.004224537		13.9253703704		13.9253703704		13.9253703704

						8.0390046296		8.0390046296

						8.2057986111		8.2057986111

						8.9900810185		8.9900810185



Ham#553@B=1.8T

Ham#553@B=0T (rescaled)

ET#25 @ 1.8T

ET#25 @ B=0T (rescaled)

ET#27 @ B=0T

ET#27 @ B=0 (Ipc=0)

ET#27 @ B=1.8T (rescaled)

Time with 1mA photocathode current [days]

Response [%]

VPT Lifetime Tests

100

81.2688122251

100

72.7251678629

85.9456491902

71.6832600139

82.5830359594

71.2549201204

82.1163875926

72.1347534151

81.7183639857

66.5316045381

80.8399670601

66.2074554295

78.4930002745

66.161148414

78.0812517156

65.9180365825

77.2440296459

76.7087565194

75.9538841614

67.295670294

76.2970079605

69.3679092382

75.73428493

75.6793851222

69.3679092382

75.1578369476

69.1216550547

75.6382102663

69.5952207923

75.6382102663

69.5573355333

75.5009607466

69.1974255727

75.7891847379

68.6670319467

75.6931100741

67.6441299535

75.4735108427

67.738843101

75.6793851222

65.4088996722

75.6793851222

63.2683825384

74.3575494287

62.9084725779

73.6880482334

61.1657506637

69.877041429

61.0331522571

68.0058714214

62.2454805453

68.3749554138

61.5824885127

67.5595372912

61.6393164012

63.6712803489

61.7719148077

62.7957787857

61.0899801456

59.4826062035

60.9384391096

58.6741696404

60.7300701851

59.566291518

60.5595865196

60.0741147406

59.896594487

60.0329398847

59.934479746

61.1446609937

59.5177418969

58.6741696404

59.8397665985

59.566291518

56.6005769535

60.0741147406

56.181986571

60.0329398847

61.1446609937

61.776008784



		



Response at B=1.8T

Response at B=0T (rescaled)

DC Gain at B=1.8T

79.443

Time with 1mA photocathode current [days]

Response [%]

Hamamatsu R2148MOD/XA0553 run at 800V/600V




