MEMORANDUM

On the results of the visit of experts from RIE and PNPI (St. Petersburg)

to CMS VPT experts, from RAL and Brunel,

at RAL

July 3-4, 2003
Party A: CMS VPT experts, represented by


Prof RM Brown (Rutherford Appleton Laboratory, RAL)


Dr B Kennedy (RAL)


Dr K Bell (RAL)


Dr D Cockerill (RAL)


Dr P Hobson (Brunel University)

Party B: National Research Institute Electron, represented by 

V. Lukianov, Head of Department for PMTs,

V. Frolov, Senior Specialist for VPT Measurements

Miss J. Shevlyakova, Senior Specialist of Marketing Department

and PNPI, represented by

Prof. D. Seliverstov, Executive Specialist for VPT Measurements 

under Magnetic Field

VPTs

In the course of the visit, RIE/PNPI experts were acquainted with the main activities at RAL and Brunel. 5500 (including 500 pre-production ) VPTs had been received on schedule from RIE, of which 5000 had been visually inspected and ~4800 measured at 1.8T. Around 10 tubes had not been tested because they could not support the operating voltage. ~ 400 VPTs had been measured at 4T at Brunel, consistent with the planned sampling rate of 1/10.

· RIE was congratulated for keeping to the production schedule and for reaching 33% of the total contract.

Noisy VPTs

In accordance with the ‘Draft programme of research on reasons for VPT abnormal behaviour under magnetic field’, discussions were held on the problem of anomalous VPTs.  RAL measurements showed that about 5% of VPTs exhibit discharges at 1.8T. The problem is not seen at zero field. The amplitude of the discharges decreases at decreased bias voltage. The amplitude was lower, but still serious, in the pre-production tubes. Two tubes, found to be noisy at 1.8T, were tested at 4T and were found to be noisy at that field also.

About 100 randomly chosen production VPTs had been measured at PNPI at 0, 2 and 4T and at 5 degree intervals to the field. Results were presented for the yield, resolution and excess noise factor.

· RIE and PNPI visitors were given a demonstration the behaviour of anomalous VPTs in real time using an oscilloscope

· It was agreed that the anomalous VPT behaviour is real and appears to be associated with the LED excitation of the VPT at certain field angles

RIE reported that in order to improve the production yield,

· RIE has improved the vacuum used for photo-cathode production from 10-5 to 10-6 mm Hg and reduced the number of VPTs from 8 to 4 per vacuum station.

· RIE has made mechanical improvements to the assembly process and is monitoring raw materials for quality.

· More statistics are needed from RAL before a definitive statement can be made on the effects of the RIE improvements.

Faceplates

Faceplate batches 31123, 30743, 29924 and 28484 were accepted, following irradiation to 20kGy and measurement at Brunel. Batch 29992 was rejected.

· The proposal to use a new glass, US49C, was noted. However more tests are required on VPTs made with the new faceplate before acceptance can be given for its use. In particular, the quality of photocathode performance with the new glass must be demonstrated.

Conclusions

It is agreed that a certain percentage of tubes exhibit unacceptable noise behaviour at high magnetic fields.

The host members from Party A acknowledge and appreciate the work carried by RIE and PNPI in order to increase the understanding of noisy tubes.

The programme of research on ‘Reasons for VPT abnormal behaviour under magnetic field’ will continue.

Party A and Party B will continue to ensure the prompt exchange of information.

On behalf of Party A





On behalf of Party B

________________R Brown



________________V Lukianov

________________B Kennedy


________________D Seliverstov
