6
4

Minutes of the PSI-PNPI discussions

 concerning design and construction of the TPC/PC setup 

operating in 10 bar ultra-clean hydrogen

March 27 – April 06, 2001 




Draft.

After discussion of the current status and experimental readiness, PSI and PNPI teams agreed to proceed as follows:

1. The general responsibilities and schedules concerning the mu-capture experiment in a hydrogen TPC are defined in the technical proposal R-97-05.2 which was presented to the PSI users meeting BV32 on March 6, 2001, and accepted by the PSI management under the condition of a memorandum of understanding signed by the collaborating institutions.

2. In particular, PSI is responsible for design, production and test of the ultra-clean (bakeable)  high pressure vessel. PSI provides also technical support and development of an ultra-clean high-vacuum vessel for testing materials which  are supposed to be used inside of high pressure vessel at a level of hydrogen purity better than 1(10-8. 

3. PSI is responsible for the full TPC design and manufacturing. PSI also designs and provides the necessary support structures for TPC and PC2 and constructs a special PC2 version with double-strip readout.

3. PNPI is responsible for PC1 and PC2 design and manufacturing.

4. In order to provide the necessary redundancy in experiment preparation, PSI and PNPI agreed to carry out prototyping of  PC2 and TPC, respectively. 

5. To guarantee a simple replacement of the chamber electrodes (or the chambers itself), independently from the place of its production, both teams must follow to agreed geometrical parameters of chambers, which are presented in Table 1.       

6. Each site has to manufacture spare sets of chambers or frames. 

7. According to results of discussion, PSI and PNPI agreed to fix the main parameters of the printed circuits for cathode and anode frames. Some parameters - so called “kitchen parameters” - depending on the choice of wire attachment – soldering or point welding – can be fixed only after decision about which method to use. Each side will fix them according to chosen technology of the frame production. PNPI and PSI will send to each other the final version of the printed circuits design for information and possible comments. 

8. To adjust the boundary conditions of the electric field, three edged anode wires should have the following diameters: 50 mu, 50 mu, 100 mu.

9. To provide a good uniformity of the electric field and the tensions in the drift space, an additional printed circuit must be deposited on the top side of the (grid) cathode #2 frame. The high voltage potential should be fixed there also.

10.  The scheme of the high voltage circuits for PC2 and TPC are agreed and presented in Fig.2.   

11.   The final choice of the cathode wire tension will be done after calculation by PNPI of the cathode wire deflection under influence of the electric field in the chamber. The critical parameter is the gas gain uniformity along the surface of chamber. It must be better than 20%. 

12.   PNPI should design the printed circuit board which is necessary to apply high voltage and take a signal from cathode strips. This picture should be send at PSI for confirmation.

13.   PNPI will carry out the PC1 design and send the drawings to PSI for information and comments. At present the outside dimensions, thickness and the hole positioning of PC1 are fixed. The distance between back surface of PC1 and front surface of the vessel flange is 7 mm. It allows for PSI to design the hole positioning on the vessel entrance flange for attaching PC1 there.  

14.    PNPI and PSI have to study the thermal properties of different types of solder to find that one, which keeps the wire tension constant up to a frame temperature of 150 degrees. It is inadmissible to have a wire tension dropping by more then 10% after 24 hours heating under 1500 C. All wires, we are going to use in PC2 or TPC, should satisfy to the above mentioned requirements. It is important to study this effect on a quarzglass frame due to its CTE coefficient.

15.   PNPI has presented the first prototype of a quarzglass frame (PC2 dimensions) for the study of its outgasing properties at PSI. Printed circuits were produced by deposition of a copper layer on the glass by special technology. The film thickness has a few microns. This technology looks quite promising due to the following reasons. First, it allows to solder different wires a few times to the same print by solder with high enough temperature - 2000 C. Secondly, the outgasing level of a frame is quite small which allows to use such kind of materials for manufacturing the frames for experiment. The final conclusion about the quality of chosen technology should be done after the outgasing study of the PC2 manufactured at PNPI according to final design. These requirements must be fixed by mid May for both technologies (welding and soldering).

16. PNPI will provide a thorough investigation of the high voltage properties of all frames supposed to be used in PC2 and the TPC. 

17.   PNPI should design the boxes where the high voltage filters for PC2 and the TPC have to be placed. These boxes will be placed outside, but very close to the vessel flange. The design of these boxes has to be adjusted with the SINDRUM chamber construction. 

18.  By the mid May PNPI should specify the materials needed for production of the above mentionned printed circuit boards (both for TPC and PC2), etc. 

19. PSI will deliver to PNPI the following materials and equipment:

19.1. Complete ceramic assembly for PC2. For two sets of chambers eight sets of screws (4(2 = 8) are necessary. The PC2 thickness is 34 mm. Thus, in total PNPI needs 8 sets of ceramics screws.
19.2 Double channel thermocouple to measure the temperature during the bakeing studies of wired frames.

19.3
150 meter of W (Au) wire with diameter 50 mu (50m for PC2 and 100m for TPC prototyping).

19.4 UHV Glue 2 Non-Conducting, 50 cartons. CABURN 2000 catalogue, page 137, part number 1260219. 

19.5 Ceramic capacitors and resistors for cathode planes:

· 7kV specified capacitors (500-1000pF), UHV compatible, surface mounting: 2x30 (PC2) + 2x35 (TPC) + 20 spares = 150 pieces (in case of 6.3 kV specification, this number should be doubled to 300 pieces due to selection procedure.

· 3.5kV specified resistors UHV type 5.6 MOhm: 150 pieces.

Parameter
PC1 (mu-chamber)
PC2 (mu-chamber)
TPC


PNPI
PSI
PNPI
PSI
PNPI

Cathode frame size (mm)
115(125(1.5
170(178(5.0
170(178(5.0
230(388(5.0
230(388(5.0

Anode frame size (mm)
125(115(1.5
170(170(2.5
170(170(2.5
246(380(2.5
246(380(2.5

Frames inner apertures
50(50
110(110
110(110
150(300
150(300

Frame materials
G10
Quarzglass
Quarzglass
Quarzglass
Quarzglass

Insulation materials
G10; 0.5 mu
ceramics
ceramics
ceramics
ceramics

Imprinted conductor sheets
Cu+solder
Ti-Au-Cu-Ni+
Ti-Au/Cu
Ti-Au-Cu-Ni+
Ti-Au/Cu

Wire mounting
soldering
Point weld
soldering
Point weld
soldering

Alternative mounting of wires
none
Ti-Au/Ni+soldering
none
Ti-Au/Ni+soldering
none

Type of solder 
“Gatchina”
?
“Gatchina”
?
“Gatchina”

Support structure
To be designed
4 Alu pillars
4 Alu pillars
Alu frame
Alu frame

Holes; screws for fixing
4(6.3 mm; metal
4(6.5 mm
4(6.5 mm
4(10.5 mm (1)
4(10.5 mm 

Cathode wires

Size, type of wire
55mu; stainless steel
50 mu; W(Au)
55mu; stainless steel
50 mu; W(Au)
55mu; stainless steel

Wire direction, spacing
X/Y; 1 mm
X/Y; 1 mm
X/Y; 1 mm
Z; 1 mm
Z; 1 mm

Wire tension
1.0 N
1.4 N
? N
1.4 N
? N

Strip readout structure
none
4 wires comb

(double readout)
none
4 wires comb
4 wires comb

Number of wires/ signals
50/ -
110 / 27
110 / -
150 / 30+2
150 / 30+2

HV (kV) goal
3.0
- 6.0
- 6.0
- 6.5
- 6.0

Anode wires

Size, type of wire
25 mu; W (Au)
25 mu; W (Au)
25 mu; W (Au)
25 mu; W (Au)
25 mu; W (Au)

Wire direction, spacing
X/Y; 2 mm
Y/X; 4 mm
X/Y; 4 mm
X; 4 mm
X; 4 mm

Wire tension
0.6 N
0.6 N
0.6 N
0.6 N
0.6 N

Number of wires/ signals
25(25
27
27
75 spec edes
75 spec edes

Potential
ground
ground
ground
ground
ground

TPC drift section

Total drift length
-
-
-
D = 120 mm
D = 120 mm

Potential wires
-
-
-
0.5 mmCu (top 1mm)
0.5 mmCu (top 1mm)

Number of wires, spacing
-
-
-
7; 15 mm
7; 15 mm

R for voltage divider
-
-
-
3-4 GOhm
3-7 GOhm

HV cathode
-
-
-
- 35 kV
- 35 kV

Voltage upper grid frame
-
-
-
- (6.5 + 1.2) kV
- (6.5 + 1.2) kV

Main cathode. Type of wire, diameter, space
-
-
-
W(Au);100 mu;1mm? 
W(Au); 100 mu; 1 mm? 



MUCAP Design parameters for TPC and mu-chambers


(draft for discussions by Claude APRIL-03-01)	 			Table 1.





Remarks. (1) – precise mounting by 1 precision hole + 1 precision edge.








