Some Comments on the report received from ISR/CERN regarding performance & assembly procedures of RE 2/2 chambers

Results: ( Pages 2-3 )

 The Physics results seem to be satisfactory. The chamber performed well in terms of efficiency, cluster size and noise.  TDC spectrum on the strips is acceptable.                      

Cabling: ( Pages 4-13 )

· HV/0 V ( Pages 4-5 )

The HV cable soldered on the gaps has larger diameter ( ~  4 mm ) as compared to the hole available on the connector. Two cut gaps cables can only be soldered in on a single pin after removing the insulation. The only solution to solve this problem is the use of HV insulation tape or sleeves. 

.

The 0V lines on the supplied gaps are much larger in diameter (2mm) and we have to use the same cables during assembly.

We are considering the use of hot melt to cover rough surfaces of the honey comb panel during pre-assembly.

· Signal cabling ( Pages 7-9 )

The soldering on the strips is being done with the solder which contains appropriate proportion of soldering flux. We have observed improvement in soldering as the manpower is becoming experienced. All  points are tested for continuity, shorts or cold solder after soldering. As suggested in the report, we can use Isopropyl alcohol for cleaning after soldering. As we have used thicker copper sheet in the supplied chambers, we developed our own methods to solder ground ferrules on the copper sheet. We sold ferrules on the copper sheet first without gaps with a controlled low temperature soldering station and connect signal wires later on to the strips on the chamber sandwich. We foresee more problems with the use of 20 micron          copper/ mylar sheet and we will have to adapt the procedure being followed at CERN. The cable routing has already been modified. 

· LV (  Page 10 )

The distribution board was not fitted with the chamber because it was not available. Proper care will be taken while mounting it as suggested in the report. We have tried many variations for routing the LV and signal cables, what appeared to be more appropriate was finally implemented.

· Flat cables ( Pages 11-13 )

We tried to keep the cooling pipe straight. This is the reason for keeping FEBs in line. The position of other connectors on the patch panel also determines the layout of FEBs on the chamber.  

All cables connected to one FEB have same length.


Proper care will be taken to cut the flat cable flush with the connector.


Crossing of Flat cables carrying LVDS signals is not a problem as LVDS signal has much higher noise margins as compared to very low level analog pulses on the coaxial cables.

Routing the flat cables and the placement of  FEBs  should not pose any problem, if it is known which strip is connected to which channel of the FEB. Every strip/channel will have its own identification in the complete detector. There should be no problem as long as signals corresponding to strips 1-32 on all three eta segments  are made available on the patch panel flat connector pins in a known configuration. In case of RE 2 and RE 3, the following configuration is being followed as illustrated in the subsequent figure and tables.
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Figure 1: FEB Layout on Chamber
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Table1 : Patch panel Connector configuration, the configuration is from left to right while looking at the chamber as shown in figure 1, upper row shows the connector mounted on top.


Pin configuration inside the connector is also important and this should be discussed and communicated to the trigger/daq group. It should be noted that the connector pin configuration is different at segment C compared to segments A and B due to inversion of  the FEB. 
This FEB layout configuration was used during all the beam tests and was kept same at the time of EDR approval. There is no technical reason to change it now. 
The details of  strip and the corresponding LVDS signal PIN connections on the flat cable connector at different eta segments are listed in tables 2,3,4 and 5.  
	Strip no.
	Flat Cable Connector Pins  LVDS Signal

(+_-)

	1
	1-2

	2
	3-4

	3
	5-6

	4
	7-8

	5
	9-10

	6
	11-12

	7
	13-14

	8
	15-16

	9
	17-18

	10
	19-20

	11
	21-22

	12
	23-24

	13
	25-26

	14
	27-28

	15
	29-30

	16
	31-32





Table 2: Pin configuration of connector C1

	Strip no.
	Flat Cable Connector Pins  LVDS Signal

(+_-)

	17
	1-2

	18
	3-4

	19
	5-6

	20
	7-8

	21
	9-10

	22
	11-12

	23
	13-14

	24
	15-16

	25
	17-18

	26
	19-20

	27
	21-22

	28
	23-24

	29
	25-26

	30
	27-28

	31
	29-30

	32
	31-32





Table 3: Pin configuration of connector C2

	Strip no.
	Flat Cable Connector Pins  LVDS Signal

(+_-)

	16
	1-2

	15
	3-4

	14
	5-6

	13
	7-8

	12
	9-10

	11
	11-12

	10
	13-14

	9
	15-16

	8
	17-18

	7
	19-20

	6
	21-22

	5
	23-24

	4
	25-26

	3
	27-28

	2
	29-30

	1
	31-32





Table 4: Pin configuration of connectors A1 & B1

	Strip no.
	Flat Cable Connector Pins  LVDS Signal

(+_-)

	32
	1-2

	31
	3-4

	30
	5-6

	29
	7-8

	28
	9-10

	27
	11-12

	26
	13-14

	25
	15-16

	24
	17-18

	23
	19-20

	22
	21-22

	21
	23-24

	20
	25-26

	19
	27-28

	18
	29-30

	17
	31-32





Table 5: Pin configuration of connectors A2 & B2


This configuration clearly indicates how connections are to be made to the lab scale TDC set up or the Link board in the actual experiment.

In case of eta segment C the correspondence of strip to LVDS signal Connector pins is in natural order as C1 ( Pins 1-32 ) and C2 ( Pins 1-32 ) correspond to strips 1-16 and 16-32, respectively. 

In case of eta segments A and B this order is reversed and it can be corrected in strip to TDC channel no. correspondence data for sake of analysis. If no look up table is to be used, in this case connector A2 is mated to the subsequent stage first and then A1 should be connected. On the electronic channels 1-32, the readout will correspond to strips 32 to 1.Connector A2 ( Pins 1-32 ) carries signals corresponding to strips 31-17 and connector A1 ( Pins 1-32 ) carries signals corresponding to strips 16-1. The same logic is valid for eta segment B.     

Piping: ( Pages 14-19 )

· Gas ( Pages 14-18 )


The gas stoppers are made of polycarbonate pipe, PE pipe has been used elsewhere in the chamber. We shall try to smooth the rough surfaces of the HCP running underneath the gas pipes. We are already working on the methods of  pre-forming the gas pipes in a better way. Appropriate care is taken not to have kinks in the gas pipe despite the fact the available space for services inside RE 2/2 chamber is limited and it is difficult to bend the PE pipe. Some kinks were observed in gas pipes initially, now with the use of proper jigs the pre-forming of PE pipes has improved greatly. We are also making slightly larger hole on the panel to avoid kinks in piping.
· Cooling ( Page 19 )

A continuous copper pipe brazed with copper plates has been used, this type of pipe is used with air conditioning systems and is expected to be leak tight. The thicker copper plates brazed with the pipe provide sufficient rigidity to the assembly.

We have already switched to hard copper solder for brazing which looks better aesthetically and no brazing marks are visible.

Structure: ( Pages 20-28 )

· Mechanics  ( Pages 20-22 )

The available space in case of RE 2/* and RE 3/*  chambers is very limited to fit in the gaps. In case of RE 3/* , we are facing a big problem as the Phi dimensions of supplied gaps are larger by 3 to 4 mm both at the high as well as low R ends. A lot of work is already being done on chamber frame just for the purpose of fitting the over sized gaps inside the chamber frame. We also modify the RE2 and RE3 panels in order to fit the raised HV connections properly. A lot of care is also taken to keep copper sheet isolated from chamber frame.

It is not clear in the report, how insulation can be improved at R ends for RE1 and RE2. We can only think of pasting mylar sheets or stick insulation tapes at R ends of the frame.

As far as the problem of bent gaps is concerned, we pointed out on delivery that the gaps are bent up to 8 mm in the middle. We tested these bent gaps and were put in chambers only after achieving good results. We can either select good gaps after tests or straight away reject the bent gaps. There is no other option in this respect.

The suggested use of torque wrench is a good idea and we are willing to use this type of torque wrench.
· FEB ( Page 23 )

The rigidity of the assembly is being increased by increasing the number of FEB mounting screws.

· Patch Panel ( Pages 24-26 ) 

The reversal of bottom patch panel connections does not solve the problem of crossover as there  is hardly 10 mm space in R between RE 2 and RE 3. When RE 3 will be connected with RE2 for services, the cross over between gas and cooling pipes would still be on the chamber face either on RE2 or RE3.

All ground connections are being connected at one point on the chamber         ( ground pin of the white CPI connector ). If this connector is potted once, isolating the grounds as proposed in the new scheme introduced this year may not be possible later on.

· Shielding Cover ( Pages 27-28 )

Initially we thought that we should cover only the FEBs, connectors and RPC control board. The issue was discussed in detail with Pino and Austin during their visit to Pakistan late last year. Pino recommended full covering of Phi face to reduce chamber noise.  This of course makes chamber access difficult for services due to staggering of chambers. A reduced shield coverage in Phi leaves open HV slots, gas Inlet holes and parts of coaxial cable holes. 
We have been raising the issue of constrained space in Z time and again during previous RPC telephone conferences.  Only about three months ago we reported that we need a space ≈ 95 mm and the matter was discussed in quite some detail.


The following dimensions have been reported for RE 1 and RE 2 by the ISR team.

RE1 

RE2

2x 29=58 

2 x 31.5 = 63 
Chamber structure

20 


25 

Shield cover

5 


5 

Mounting bracket

2 


2 

Clearance to yoke

2 


2 

Clearance ch. & brackets

TOTAL =87mm 
= 97mm


We report the following measurements on RE2 chambers.

Chamber structure: 

2*30

Shield Cover:


22-24

Mounting bracket:

5

Clearance to Yoke:

2

Clearance ch. &  brackets:
2  

Total = 93 mm


It is difficult to go lower than 93 mm in ‘Z’. We can try to reduce thickness in Z but we still need 1-2 mm margin to compensate for errors during assembly.
FEB is about 13 mm high. We need to isolate it from the top panel, spacer takes away 5 mm, Cooling plate is 1 mm thick and shielding cover needs to be at least two mm high from the top FEB component. All these numbers add up to 21 mm . It is also difficult to get precise bends lower than 22 mm in the middle of Al-sheet with the available machines in our workshop.
· Packaging ( Pages 29-30)

We intend to pack 8 chambers in one box. It is hoped that the problem of horizontal or vertical orientation during movement or storage will be solved with a wider box and proper labeling.
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