Summary of discussions between RIE and CMS
 on 25 Oct 2004 at CERN
Present: 
R.I.E: I. Vasiliev, V. Lukianov, I. Rumyantsev
CMS: 
RM Brown, B Kennedy, D Cockerill, H Rykaczewski, P Meierhofer,   
P Razis

Obervations
1) RIE had invested considerable time and effort over the past 12 months to understand the cause of noisy VPTs.

2) This effort has been one of the main reasons for the slowdown in production.

3) RIE have two VPT assembly lines:

-
Group 1 (70%) are produced on a mass production unit where 4 tubes are prepared at the same time. 2 of the tubes are controlled (photocurrent, quantities of alkali metals), the other 2 are not. 
-
Group 2 (30%) are produced individually under well controlled conditions.
4) 6.5% of the Group 1 tubes are noisy.

5) 1.5% of the Group 2 tubes are noisy.

6) RIE suspect vacuum and/or tooling problems for Group 1.

7) RIE has made improvements to the Group 1 technology. 62 devices have since been made. 3.2% (2 tubes) were noisy.

8) An important parameter for identifying noisy tubes appears to be dark current behaviour during burn in. Larger currents than normal, or currents which are not stable, may identify noisy tubes.

9) Heat treatment at 100oC for 24h may improve noisy tubes.
10) Heat treatment was stated not to affect the VPT quality factor (gain*quantum efficiency).
11) Experts from RIE and PNPI had tested 2 VPTs, one of which was "noisy" and another had a notable nonuniformity of the photocathode, under conditions of increased lighting for 10 days. Both VPTs had only shown a decreasing level of output signal of 10 - 15 %. This indicates high reliability and stability of the VPTs.

12) Measurements of the excess noise factor at 1.8T were made on 10 noisy tubes at PNPI. 4 of the tubes showed a higher excess noise factor. The remeasurement of these devices at PNPI showed only 2 which turned out to be "noisy".
13) RIE considers as actually "noisy" VPTs, only VPTs which show anomalous behavior over the range of operational angles specified in the Contract,
namely -26 - +26 degrees to the magnetic field.

Actions

1) RAL will give more information on noisy VPTs, in particular the angles and the number of angles where spikes occur, within the angular range of operation stated in the specification (8.5º to 25.5º).
2) RIE will inform RAL of VPTs that have already been heat treated. RAL will test these tubes and compare them to accepted, normal VPTs.

3) RAL shall return 10-20 noisy VPTs to RIE for heat treatment.

4) RIE will inform RAL of any future VPTs that are given heat treatment.
5) RIE will be using modernized group technology for VPT manufacture with the aim of further decreasing the number of "noisy" devices.
6) RIE will deliver an average of 400 VPTs/month starting in October 2004.

7) The last VPT delivery will be in February 2006.

8) The updated delivery schedule to be agreed in writing by means of an amendment to the procurement contract.

9) Only VPTs passing the contractual specifications are permitted for use in CMS. 
