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 from M. Zito’s talk 



New Detectors into the basket 
by F. Cadoux (Uni. Geneve) 



Overview of the current situation 
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Thanks to Peter Sutcliffe (Liverpool), basket fabrication dwgs are all available (needed for modifs) 

+… 



Overview of the current situation 
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Services are organized downward 
(basket support removed for clarity) 



Overview of the current situation 
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• Services  is the key part of the upgrade (envelopes, 
routing..) 

• Some sort of similar routing design is expected ! 



New Detectors into the basket 

03/02/2018 New Detectors into the basket 7 

Before showing the CAD designs… 
 
…Rules to define the Detector envelopes (TB Discussed): 
 
• Each detector volume includes: sensitive parts, frames, some services & 

readout system… like the current ones. 
• 10mm gap is assumed between detectors “blocs” to account for 

deformations, insertion, handling…and more margin of safety! 
• Brackets, fixation points are not considered yet  
• ToF overall thickness (80mm) is given as a starting point… 
 
              The idea is to iterate to get the  
               right envelope sharing! 



New Detectors into the basket 
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New Time of Flight (ND280 Tof) 

Assumptions:  
- 80mm thick 
- Design with fixation INSIDE Basket frame 
- 2 sides not shown (in total 6 sides: 2230x2320x80mm / 2320x1910x80 / 2390x1910x80) 
- OPTION: Tof could be mounted OUTSIDE the Basket (careful with unprotected parts!) 

Tof 



New Detectors into the basket 
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Super FGD Size:  
- 1730x2140x600mm 
- 10mm clearance / neighbor 

 

TPC Size:  
- 1730x2140x800mm 
- 10mm clearance / neighbor 

 

Beams prevent  
µmegas 
from access 
+ new Upstream ECAL  
 

Upstream ECAL might be thinner in reality 
=> actual CAD files will be provided 



New Detectors into the basket 
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Clear the access for HTPC µmegas  
(oblique beams)  
• Reuse the current  beam  
     sys for Downsteam ECAL (below) 
• See next slide… 



Guidelines for I/F & Integration 
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 Clearly identify the technical coordinator for each part: 
     HTPC, TOF, sFGD, Upstream ECAL, global services… 
     Provide CAD models, and in case FEA’s to the resp. for Integration 
 
 Organize a sort of inner Data Base for the Upgrade in which the latest CAD versions 

are saved (to ease exchanges)… STEP model is OK for exchanges (even using the 
same software!!) 
 

 Perform the updated FEA on the Basket with new config. (see wrt proposed modifs 
and new weights) 
 

 Services are a key issue (as always!)…to be tackled soon! It may drive some design 
choices. 
 

 To do so.. an Engineer is requested to take the lead on integration… 
 

 Open question: Which basket modifications are possible and how can they be 
done in-situ?   



TPC Field Cage 

 from J. Mundet’s talk 



TPC Field Cage 

• different concepts 
under consideration 

• 4 modules of 50 cm  
• 2 modules of 1 m 

• discussions about gas 
tightness, HV stability, 
field quality, … of options 
ongoing 
• Fall back solution: 4 full 
size flat panels for 
construction 



TPC Field Cage 



MM Frame 

 from H. Przybilski’s talk 



MM Frame 

Would like that outer dimension of  
prototype is not more than 50x50 cm to 
be able to produce in-house! 



The resistive bulk-micromegas first prototype : MM0 
series 
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The restive Kapton foil restivity should be around 500 kOhm/square for optimal charge spreading both 
resistivity and glue thickness to be adjusted for the desired pad function (sigma ~ 2,6 mm) 
 
Four T2K/TPC PCBs were produced @ CERN : 2 were used to produce DLC bulk-micromegas  
2 DLC kapton resitive bulk-micromegas prototype MM0-DLC1 & 2 are finished and ready for tests with cosmics 

 
MM0-DLC1 & MM0-DLC2 were done with a DLC kapton foil ordered for 2 Mohm/square : it was measured to be 2,5 
Mohm/square and the 200°C annealing for 1 hour did not change this too high value ! ( sigma ~ 1,3 mm) 
 
The 2 remaining PCBs will be used to realise 2 other prototypes 
- with a ~500 kOhm/square screen-printed resistive paste layer on Kapton : MM0-SP1 
- with a lower resistivity DLC Kapton if it can be achieved by the manufacturer (Japan) 

 

(silicon for prototypes ?) 
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 from A. Delbart’s talk 



TEST CHAMBER FOR PROTOTYPE TESTS WITH COSMICS 
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MM0 module with specific 
Stiffener for test chamber MM0 module + E field termination guard ring on module frame 

All parts ordered in january and received 
yesterday (!) Assembly to start next week 



RESISTIVE INK SCREEN-PRINTING 
FOR MM0-SP1 PROTOTYPE 

   PAGE 19/13 Micromegas modules design and prototyping, ND280 upgrade WP1 mechanics workshop, CERN, march 2, 2018| alain.delbart@cea.fr|  

 
 Screen-printing machine @ Irfu 

- 2 years experience in screen-printing 
of resistive inks on Kapton and glass 
for resistive micromegas and RPCs 
 
- Use of masks for pattern printings  
(such as mircomegas 250 mm strips) 
 
- Up to 50x60 cm2 surfaces were done 



TPC Electronics 

 from D. Calvet’s talk 



TPC Electronics 



 from Davide’s talk 



SuperFGD 



• discussion about problems of 
modular design 

• alignment to feed fiber 
through several modules 
• risk of damaging fibers in 
zone between modules 



Alignment of MPPC PCB + Fiber 



Possible Design of the Frontend Card 

Amount of material and electrical power between target and TPC 
has to be carefully studied => talks at future WG1 sessions! 







 from Alexander’s talk 







• Define overall Integration engineer responsible for maintaining 
EDMS + CAD drawings  

 based on M. Zito’s talk 





Backup 
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-  

RESISTIVE INK SCREEN-PRINTING @ SACLAY 
TUNING OF THE PASTE RESISTIVITY 

Tomuvol RPC (with CNRS/IN2P3/LPC) 
5 Mohm/square on 1 mm thick 50x60 cm2 

glass plates obtained with a bi-component 
Electrodag 6017SS+PM-404TM ink 

Tuning of resistivity by blending 2 inks of low 
and high resistivity. Tuning of the complete 
process is needed for MM0-SP1 

Blending method with ESL inks 
(Electro Science Laboratories, inc.) 

From technical bulletin 101069 



Control of the micromegas mesh alignment with  
the field cage last strip : use same gluing 

procedure as for the current ND280 TPCs ? 

Module assembly & Q/C 
 
 

T2K/TPC Europe Production lab. @ CERN 
 
 

                     External stiffener 

Internal Stiffener 
 

 

« Bulk » Micromegas 
 

TPC Module Frame 
 
 

Glue (0,1-0,3 mm) 

(or spacer for gluing) 

2,2 +/- 0,1 mm 

Guard frame 

 @ mesh HV 

H=19,5 mm 

19,56 +/- 0,01 mm spacers 

Pyralux top layer surface 
Bulk-micromegas 

Mesh 

This gluing procedure was used to position at +/- 50 mm 

the micromegas mesh with respect to the field cage 

(control of the H distance between gasket & mesh)  

1 

H: Gasket - mesh 

Gasket surface 
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Safety between HV 
and alu frame? 


