


Korean Visit by I. Crotty




  21.06.98 – 2.07.98

Objectives;

Report on extent of activities in RPC’s for CMS 




Promote hardware knowledge




Attempt to build working RPC using Korean materials 




and skills

Last minute changes were requested by the Korean colleagues and these were satisfied, including a purchase of some materials for Donghee Kim.

I arrived in Seoul on 22.06 and left for Taegu (Kyungpook National Univ.) arriving at 1700.  I was introduced to a very enthusiastic team. They are;

Dong Hee Kim,  Ile Park, Minjeong Kim, Chanhoon Chung and 3 others.

A laboratory space of ~ 50m2 in the basement is devoted to RPC’s . However the use of flammable gases in this area is ill advised.

 It immediately became clear that a chamber should be built. 3 students and myself left for the markets down town to try and identify a source of Bakelite. After much translation we sourced 2mm Bakelite HP Laminate approx. 1m x 1m.

The next day pieces were finally cut in a fully equipped workshop in the university. That is 12mm diam. spacers , edge frame components , electrodes 400 x 400mm and samples for resistivity measurements. 

Using painted electrodes we obtained ~ 10(10 (.cm . Smoothness looked around Ra = 2-3 (m at a guess. Painted electrodes also gave invaluable experience in applying uniform thin adhesive films of sprayed graphite paint. 

Spacer elements with a thickness within ( 15 (m were selected . Searching within the institute revealed an optics table that could be used for assembly.

Unfortunately the combination of high ( 28(C ) temperature and rapid cure time  of the epoxy then available didn’t allow  the manufacture of the first gas envelope. However everybody learnt a lot of manual technics and the necessity of care. The next day saw the completion of one gas gap. Time was devoted to the assembly of 15KV cables and connectors that I had brought with me. The gas system was checked out and a small fault cleared up. It appeared that everybody was desperate to get to the stage of applying voltage to the chamber, however time had run out . Sufficient electronics was available to look at some signals once the chamber was completed.

I left at 1530Hrs for Seoul.

Kodel, Korea University, Seoul ( 20Hrs, 25.06 )

During my visit I worked with : Sung Park, Seong Hong, Kyongsei Lee, Youngsang Kim and 2 or 3 others.

I was shown round the laboratory space that is available for RPC activities.

The gas system ( 4 channels ) that had been ordered by CERN was mounted and working . A DAQ system was set up and operational, there are quite some electronic modules ( Ortec ) and fast scopes. A start had been made at light-weight  workshop facilities within the Lab space that totals some 40m2 . Although a machine shop was available it did not yet have the cutting table that had been ordered.

Since the objective of building a working RPC with this group had been defined beforehand this was started without a full knowledge of what had  been done previously . The bakelite plates available were also of 1m2 , these were cut in town and some glass sheet was purchased as a flat working surface. It was decided to build a 400 x 300mm double gap chamber. Approx. 10000 spacers punched from Polyamide sheet had been delivered . Spacers and side frame components from the Bakelite were chosen to ensure a gas gap tolerance of ~ ( 10(m . Again experience was gained by preparing a sample for resistivity measurements using the graphite paint supplied with the gas system. A surface resistivity of approx 20- 30 K(/ (   was obtained. The vol. resistivity came to ~10 (10(.cm . This measurement caused great consternation for 2 reasons;  one it was very low , just what is needed in the End Cap and two it changed rather radically the next day despite having added a guard ring which I had hoped would eliminate the surface current due to a high humidity level ( 86% relative ) that may have caused the large changes. I cannot conclude clearly here .  

Using rather small teflon tube as the gas inlet/exits a gas envelope was built. Unfortunately the gas lines were flooded by the adhesive. The next day 2 more envelopes were successfully built in parallel. A pickup plane was constructed from self adhesive copper tape applied to 0.5mm PVC foil. Our principle headache was given by the HV connexion . After prolonged discussion it was decided to make  a screened 15KV cable and connector using whatever was available, thus a permanent connexion was made between the supply and detector. It seems that HV connectors and cable above 3KV are something very rare in Korea. 

Gas was connected using 50% isobutane and 50% argon with the intention of seeing the large amplitude signals from the streamers due to cosmics. Gas leaks were something in the order of 1-2 l/hr. for a flow of 5l/hr. Since it was my last evening in Korea we pressed on , it was the 1 July. I was convinced that the telescope should be modified for greater acceptance , which was done. Some 10 minutes after starting the gas we could see signals in coincidence with the telescope. After 40mins it is possible we were seeing pre-cursers or avalanches. See figure 1. Seong Hong was obviously very pleased . It was the first signals that had been seen in Kodel. The DAQ was run and that was it, my time was up.

It should be pointed out that industry in Korea has outlets “on the side-street” which makes the life of somebody wanting to build anything  a real pleasure as delivery time is the trip down town. One simply has to identify the “Tape man” or what ever line you are after and he has a large range of Korean , Asian or USA products  . During one visit 0-20(Amp analogue meters were found and bought, Bakelite HP laminate falls into this category but HV connectors do not. I was very disappointed at being unable to arrange a visit to a local factory making HP Laminates , to be able to understand for myself their  real capabilities in terms  of size,  uniformity of thickness, surface quality and its protection during handling etc etc.

I conclude that the previous chambers made by this group did not produce any clear signals due to a number of factors. Improvements made include :

1)
The gas gap tolerance was reduced from ( 50(m to (10(m

2) An order of magnitude increase in the gas flow “cleaned up” the chamber more and quicker.

3) A telescope with greater definition

4) The use of inappropriate HV cables probably caused breakdown and or unshielded cables picked up noise. 

K. Lee and S. Hong accepted with humble patience my insistence on the care of assembly and on rigour of method during preparation.

Overall conclusions:

Both groups are in a similar state of advance although some aspects are quite different. Both groups have by now “lit-up “ a detector that they have made with their own materials, this gives them lots of encouragement as they can now see that it is possible to “do it yourself” ! However there is a lot of hard work to go from this stage to the next, that of a full size prototype that is assembled in a realistic hardware manner that could run for months at least in an LHC environment . From there to production is another hard road.

 In both institutes it is very difficult to obtain help from their fellow colleagues in other departments and faculties so access to specialised skills or tools is rare or slow. This is a great pity as the resources are sufficient. I hope I did no ill by using aggressive non-Korean courtesy 

I clearly saw that the number of activities taken on by these groups is an additional reason for their initial slow progress in the RPC project. 

There is a difference in titles used here in Europe and Korea. I do not expect to tell a Mechanical Engineer how to drill holes once he has been instructed by his superior to carry out any necessary tasks that I requested. So one should be prudent when faced with a list of the team members.

As far as financing is concerned it is difficult for me to conclude. I can say that Korea University was out of cash for the period I was there as they were spending their own money until the end of the month. Although I made suggestions for purchasing essential small tooling it rarely occurred perhaps because S. Park had to be consulted first in this very hierarchical society. Kyungpook seemed to be more willing to spend money while I was present.

The high level of Korean hospitality astounded me.

My thanks go to all those who ensured my trip to Korea.
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