RPC Minutes Jan2001

1)
S.J. Hong 
Test Beam Results

Seong presented what had been given in the Nov.Korean  Workshop

The test was with 2 different gases one with 1.5% Sf6 and the other with none. Cluster rates of 60Hz/cm2 @ 100% efficiency were seen. SF6 gave displacement in the plateau of ~1.5 KV. Current varies by a factor of 2 for 4 identical chambers. A factor 2 occurs between source on and source off. Cluster rates could vary by a factor of 2-3 from chamber to chamber.

Seong concluded that any modeling should take into account cluster sizes and strip size. It seems that a resistivity of 2 x 1010(.cm was perhaps optimal.

Discussion centered on the noise originating from the gap and electronics, the latter of which involves numerous components. The question was asked whether cluster rate or hit rate should be taken into account for the trigger, the cluster rate is required.

2)-
 K.Y. LEE

Kyeong Sei reported on proposed modifications to the edge frame. Further a factor of 1.5 was given for the reduction in current with a move from Bakelite at 7 x 109 to 5 x 1010(.cm

Measurements of noise were done in 2 different ways

Changes to the “C Bar” and connexion between the Kapton and strip were discussed. A bar is suggested as replacement at the strip end of the Kapton so it can also serve as a location for the top gaps.

Discussion centered on the use of Panels or bars as the ‘upper’ element of the chambers. Costs and complexity were given as the driving elements in the choice, bars being cheaper. Panels we quoted at 600$/m2.

The values of threshold were given as 170-200fC which had been double that in the Barrel, however both RE and RB now use similar values.

Kyeong-Sei reiterated his request to increase the distance from the boundary to the graphite layer (from 15 to 25mm) giving the argument of long-term stability of the gaps. Pino suggested that this may not be significant as one readily sees a factor 2 between apparently identical chambers.

3)
Link Board  T. Vanhalla

Tommi gave a presentation of the proposed packaging and integration of the LB for both Barrel and Endcap. A Power increase of the MLB from 3 to 5 Watts occurred. However the SLB reduced from 3 to 2.5 W

 Two possible solutions were given; either we put the LB’s on the Chambers where possible or on the periphery of the yokes. It was concluded that the periphery was the choice except in RE1/1 where the LVDS cable length is significantly longer than the 8m limit.

Ian will study the exact cable length and then Bari will check for possible technical solutions.

Totals of 432 MLB and 432 SLB’s were given. Between 6 and 10 LB could be fitted into one box or crate (airtight) therefore requiring 96 boxes around the periphery. This does not cover RE1/1 that will require another 96 to 288 LB’s. The number is a function of the rate and final design.

Korea and Pino are still concerned about the state of collaboration with the Finnish group concerning the Splitter Board.

Tommi’s presentation is available at;

http://cms-ul-tmb.web.cern.ch/CMS_TMB/PERSONAL/Vanhala/rpc/lb_integration.ppt 

4)
G. Wrochna 

Trigger

There are a number of approaches to solve the problem of excess noise being sent to the trigger. Improving the algorithm and RPC geometry such as an additional plane in station 2 were suggested, the latter would improve efficiency from 70% to 87% and noise rejection. The cluster size must be given for modeling purposes. A factor 2 reduction in noise will bring the trigger rate down by an order of magnitude.

Grzegorz stressed the importance of maximizing the acceptance in RE1/2 inorder to improve the pt measurement.

The documents presented are available on the web at;

http://cmsdoc.cern.ch/cms/TRIDAS/mutrig/doc/gw/gw0010.pdf

5)
Zia Aftab 
Activities in Pakistan

The overall layout and nomenclature for the RE system was presented. All parametric details of chambers are ready

756 chambers will be needed requiring 86 weeks at the rate of 5 chambers/week. 

The fabrication and testing of 2592 (+ 10%) FEB’s is being prepared using 12K VLSI ASIC’s, giving an estimated lead-time of 20 weeks. Pino quoted prices of 1.5$/chip. Pakistan can source the FEB’s for 102CHF/board. The monitoring through the I2C interface the voltage is done after the regulation at 5V and not the 7V. The largest strip is 773mm long, which could require termination, so this should be investigated. 

Human resources are constituted of 10 members of personnel.. 

The surface area and nos. of ASIC’s must be given to the SC ASAP

Delays in deliverables from Pakistan can be compromised by late delivery of Gaps or ASIC’s.

6)
Jong Geun KIM
 Mass Production of Gaps

The presentation concerned the mass production schedule and infrastructure.

Given the number of 250 working days/year and 6 gaps/day, 1500gaps can be produced in one year. 2700 gaps are required so the lead-time is ~2 years.

Bakelite production will have to start in June 2001 if gap production ( in Korea) is to start in Jan. 2002 This points to an EDR in March of this year.

A clean room in the class 104 to 105 particules/ft3 will be installed for gap production. Total production facilities comprise 360m2. Tooling is starting to arrive including the 2 major elements; namely the Mylar hot-melt and press/ storage facility

Questions about cutting of the bakelite were raised. Problems are raised by the generation of dust that will damage the surfaces during manipulation. The plastic protective layer will most likely become paper sheet as this does not leave any contaminates in the form of adhesives that affect the surface energy and thus the adhesion of the graphite paint. However it is of the utmost importance that the surfaces are not damaged in anyway between the production press and the closing of the gap.

The idea of adhering the ‘physics package’ consisting the 3 gaps and strips into one piece was addressed. The idea was rejected on grounds of inflexibility in the case of gap failure

7)
Hongtau Liu
 Progress on the RE in China

Peking University has some 200m2 of assembly and storage space equipped with lifting and assembly facilities, the later should be terminated by August 2001. Full testing facilities are functional including cosmic telescope etc

The installation schedule is dominated by that of the  CSC’s in station 1. RE1/2 and RE1/3 should therefore be done by July 2003 on the surface and by June 2004 underground. If chamber assembly can start this year at the rate of 4 chambers/week then at least 1 year of contingency is available

Quality assurance has been considered using a range of tests.

Companies have been contacted with a view to manufacture of mechanical components. Panels should be made in-house.

8)
I. Crotty

Double-double gap 

Ian presented some more ideas on how to put 4 gas gaps into one chamber structure. A number of possibilities was presented using cross-sectional views. The gains are basically limited to the thickness of the lip of the ‘C’ bar and additional rigidity derived from honeycomb panels each side of the gaps. Discussion concentrated on simply using twice as many chambers.

RPC TRIGGER MEETING 2001.1.31

Jim Virdee led the discussion, the aim of which was to meet an efficiency of 90% on the RPC with < 1 kHz at the Level 1Trigger while assuming a factor 3 for neutron rate. Both Barrel and Endcap were covered.

Solutions discussed were
;
adding oil






Trigger Algorithm






Extra gaps

Jim asked for a balance to be made between schedule, cost and risk.

Peter Sharp proposed a change in technology for the PAC. IBM can now propose 0.25(m.

Increasing the acceptance in the Barrel and Endcap were studied.

Conclusions;
The meeting concluded late in the evening stating that 

RE1/2 overlap and doubling up in station 2 of RE should be evaluated, technically and resource wise. An increase of 30mm is proposed.

Oiling of chambers would be deferred until at least until June 2001.

It was agreed that a coherent set of results from both RE and RB would be made available as an official note within some 10 days.



DISCUSSION on Thursday 2001.2.1

Many subjects and aspects of the RE system were discussed through most of the day.

1) 
Mechanical Structure

Pino asked if the good aspects of both Korean and Pakistani designs could be combined into one optimized proposal.

It appears that the ‘bars’solution is interesting for reasons of cost. 

The notion of being able to access the chamber internals without compromising the structural integrity is also interesting ,that is by removing the clamping ‘C’ bars. The use of a welded frame seems to facilitate the construction and yet both designs need a jig to assemble their respective frame. Corner pieces inset into the bottom panel are required.

The internal lip on the design from Pakistan provides strength  however it is a hindrance in locating the gaps with a tolerance of some few millimeters. It is therefore preferred to use slotted ‘L’ brackets that can be adjusted into place around the gaps, locate the bars on top of the chamber during assembly and also keep the services in place on the other side of the bracket.

Further to the structure an edge ‘lid’ will be placed around the frame to close it off; to this the bars will be screwed. An additional aluminium panel will be added as protection to the gaps, this may also act as  a rigidifying element .

The bars are to apply a “slight pressure” which must be quantified.

A sketch of this baseline Endcap RPC  will appear in the minutes. All groups agreed on this 36mm baseline design that will be validated after verification of the conception, rigidity and feasibility of assembly.

In order to have for March CMS week an almost complete set of drawings of the new baseline design a Korean Engineer will visit Pakistan for 10 days in mid February 2001.
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2)
Gas

Ian will study, with input form all, the gas system ( We have a GAS EDR in March)

3)
RE1/2 Overlap,
Ideas were put forward as to the type and thickness of the chamber we would need. Clearly a specially designed and constructed chamber of 30mm is needed. Pino suggested that Ian could use his own suggestion and build a prototype using the RE1/2 gaps from the present Chinese chamber. Walter Van Doninck offered to see if he could source the panels required.

4)
Double-double gap

It was proposed to add an additional layer in Station 2 by putting in

 two layers of standard chamber back to back. This gives a space occupation of 20+36+36+20mm = 112mm.

Hafeez pointed that any additional modifications cannot be financed by the his national funding agency Seong Hong confirm that this was equally his position in Korea.

In the March CMS week the design will be reviewed and as a consequence we will most likely call for an EDR in the following 2-3 months.










Ian. Crotty







