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Motivation Motivation 
● Detail information about the Single phase and 

Dual Phase Field cage.
● Share the design parameter as much as 

possible between SP and DP so that they can 
be reflected in design finalization. 

● Design common structure (design) of FC both 
for SP and DP.

● Finalize design parameter along with the 
electrical components for  DP FC design.
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Overview of SP-FC (Proto-DUNE)Overview of SP-FC (Proto-DUNE)
● The single phase Proto-DUNE 

consists of 6 CPA’s, 6 Top and 6 
Bottom Field Cages (FC) and 8 
Endwall FC consisting of 4 
stacked assemblies on each 
side.

● The Cathode Plane Array (CPA) 
will each support the weight of 
half of the top and bottom FC 
with the other half being carried 
by the APAs.

● The EndWall FC will be hung 
independently from the ceiling 
supports.
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Field cage at Stony BrookField cage at Stony Brook
● Stony Brook is developing the Top and Bottom 

field cage module for single phase (mainly the 
mechanical part).

● We had a detail discussion about the mechanical 
design, mechanical and electrical parameters of 
the Single phase FC.

● We have also discussed about what we can share 
about the design and parameter with the single 
phase.

● Visited the Stony Brook lab where they have build 
the one module of Top FC and collected all the 
necessary information for the design.
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Field cage at Stony BrookField cage at Stony Brook

Field cage along 
with grounding 
plane.

Grounding plane : 
 For dual phase it 
is not necessary.

Field cage profile : 
Made up with 
stainless steel.
Length : 2.3 m 
Width : 46 mm.
Distance between 
two profile (center 
to center) : 60 mm.
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Main I-beamMain I-beam
There are 2 main I beam in 
each module.

Length of main I beam is 3.6 
m(Top and bottom).

Height of I beam is 6 inch.

Material used for I beam: 
Fibre-reinforced plastic(FRP)
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Cross-I beamCross-I beam
Number of 
cross-I beam 
used in each 
profile is 4

Material used 
for cross-I 
beam is FRP.

Connection 
with main I 
beam
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Complete I beam structureComplete I beam structure
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Profile in close lookProfile in close look

End Cap
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Overview of DP-FCOverview of DP-FC
  (taken from A.Gendotti's talk)

● Total 8 modules.

● 2 modules in each detector 
side.

● Size of each module is 
6.238m x 3.017 m  (155mm 
thickness)

● Each module is composed of 
3 sub-modules.

● Each module has 98 profiles  
+ cathode.
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DP-FC overviewDP-FC overview
● Each Module has 98 profiles.

● Distance between each profile 
in a module is 60 mm.

● Distance between two 
modules is 3mm (Cap-Cap 
distance).

● Size of each profile is 3.017 m 
x 8 mm.
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Each DP ModuleEach DP Module

Cathode
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Gap between two modulesGap between two modules
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Common parameters between SP Common parameters between SP 
and DP FCand DP FC

● Discussion with Bo Yu and Michael Wilking 
about Single Phase FC, can share common 
design parameter between SP-FC and DP-FC.

● We have written down both mechanical and 
electrical parameter list for DP-FC along with 
the specification of SP.
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Parameter list (mechanical)
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Parameter list (electrical)
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Requirement list
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Work at UTAWork at UTA

● We will be building a mechanical mock-up of a 
sub-module of size 2mx3m at UTA.

● We will use aluminum profiles.
● We also possibly perform a cold test in a liquid 

nitrogen bath at U. of Wisconsin.
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TimelineTimeline
● Come to an agreement about the design 

parameter after the discussion.
● Circulate the final version of the draft after 

implementing suggestions and comments within 
this weekend.

● Start simulation of FC with the design.
● First version of the design along with the 

simulation by the end of November.
● Time-line for UTA mechanical mock-up is within  

next month or so.
● I will be going to CERN on 3rd  week of October to 

work on the design of FC.



  25

OutlookOutlook
● We had an useful discussion about SP-FC 

design in detail at Stony Brook.
● We have visited FC lab at Stony Brook and 

collected all the necessary information for the 
design.

● We can implement common module structure, 
mechanical and electrical components  of SP-
FC in DP-FC.
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