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TDR Effort in 2024
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April:               Preliminary specs & text layout
              Project plan / in-kind preview

July:                1st draft

October:        2nd draft

December:    Pre-TDR 

Assumptions:   Pre-TDR (CD2) required at the end of the year
       Scheme driven by manpower/lead time: remains the same for a TDR (CD3)
                        Extra-time needed fo real-scale mechanics & RDO demonstrators



Simulation Model & Reconstruction Software 
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LUTs:     Tabulated PID performance        March - June
   

        
Reconstruction:  Backgroud  (dark count)         April
    Refined IRT / Alternative pattern recognition     Along the year

     

Model:   Optical description  (aerogel, gas, mirror)     By summer
   Photon detection unit        By summer
    Geometry refinements        Following mechanics
   Performance optimization       Along the year

PID algorithm: dRICH & ePIC combined information      Beyond scope

dRICH simulation is already performed within ePIC framework



Engineering Design (Mechanics)
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Structure:      Shell & Integration           March
              Inner Structure          July

  

Cooling:  Insulation / Services (preliminary)      April
   Insulation / Services (realistic)      November

        
Detector:  Detector box          June
   Services (power)          April

Infrastructure:        Installation tools / Services lines       After summer

Assumption: preliminary design shall be refined with real-scale prototype



Mechanics
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Services Integration Maintenance



Engineering Design (Readout)
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Fron-end:       RDO Design            May
    ALCORv64           July
               FEB  Design           December

  
DAQ:   General scheme                   April
   Data L1 & L2 Reduction (prelimary)     July
   Data L1 & L2 Reduction (refined)     October
        
Services:  Power distribution         April
   

Assumption: readout design in 2024 but hardware realization in 2025



Detector
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PDU ALCORv64 RDO



Prototypes
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Existing prototype:   Temperature control & insulation  (preliminary)     March
                                     Photon-detection unit (PDU) validation / gas alternatives           June
      RDO validation         After October

Real-scale prototype:  Mechanics (shell and inner structure)     After summer
          Temperature control & insulation
         ePIC off-axis optics  
          Detector integration

Realistic components:  CFRP mirror substrate       April
           Aerogel dimensions        After summer



Prototypes
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Real-scale prototype
(one ePIC sector):  

Existing prototype:   



Lab Characterization & Beam Tests
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Radiators:     Quality assurance stations        March-April
      Continue aerogel validation (refractive index & dimensions)   Summer
                                  Gas characterization         April
      
Mirrors:     Quality assurance stations       March-April 
      CFRP substrate validation       April
      Coating validation        June
     
Sensors:       Continue irradiation camapign      Along the year
        Annealing protocol         



Quality Assurance
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Aerogel: Temple - BNL - INFN Mirror: JLab - Duke Sensors: INFN



Timescale
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dRICH @ 60% :    Design of major components (mechanics, readout)
    No hardware real-scale demonstrators
    Realistically achievable in 2024
  
dRICH @ 90% :  Hardware real-scale demonstrators (mechanics, readout)
    Design refinement based on hardware tests 
    Realistically achievable during 2025 (1st half)

Left over:   Aerogel (mass production) and SiPM (temperature treatments) 
     may require longer engineering to reach best performance

    Detail of ancillary systems 
   

The timescale is aggressive due to the limited manpower
A 60% readiness within 2024 is realistic, a 90% readiness appears challenging



Needed Resources
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Mechanics:    Limited manpower 
    Searching new personnel at INFN
    Help needed from the EIC Project
  
Gas:       Safety & infrastructure  
    Help needed from EIC Project & CERN experts
    
DAQ:    Data reduction & interaction tagger
    Help needed from EIC Project

Quality Assurance:            Manpower & test stations in US           
    Help needed from EIC Project & within RICH Consortium 

Simulation:   Pattern recognition and global PID 
    Help needed within RICH Consortium 

The timescale is aggressive due to the limited manpower
A 60% readiness within 2024 is realistic, a 90% readiness appears challenging



TDR Effort Overview
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Backup Slides
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Test-beam 1
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Test:             1 week at SPS in May (open from mid-April to mid-July)
                     Simple case: pencil & parallel beam of high energy 
                                         saturated rings, no tracking

Goals:   

       Performance with extended EIC-driven plane
                Note: complementary test of radiators due to sensor QE/PDE at   

   variance with so far used reference H13700 MA-PMT
                New sensors and readout boards ordered

       Alternate gas with over-pressure capability
                Note: subject to the prototype upgrade, the only relevant change
   being a thicker entrance window
                Quartz windows, dedicated o-rings/clamps, gas lines ordered
       
       Test fast sci-fi tracking
                Note: designed for MAROC3  readout, can be an independent system
                Mechanics & electronics ready, sci-fi procured
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Test-beam 2
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Test:             2 week at PS in September/October (open from mid-July)
                     Real case: intermediate energy, extended and focussed beam
                                       interplay of radiators, tracking  

Goals:   

       Backup/extension of Test-beam 1

       Performance with real-scale prototype & realistic ePIC configuration

                Note: off-axis optics, real imaging for earogel, ePIC-driven assembly  

                Real-scale prototype design being finalized (matching with ePIC integration)
                Medium-size mirror & piezo-motor demo ordered
                Large scale aerogel tile under negotiation
                Detector box/support to be decided  
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dRICH Mechanics
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General layout

dRICH Shell: integration &maintenance under discussion 

Real-scale prototype: under negotiation with ACS

Thermal tests: being prepared with existing prototype/detector box

Services: gas and cooling lines

Detector box prototype: may be needed for a good modeling

Production/Assembling/Installation plan

Thermal model: on queue, man-power needed
DAC Review August 28-31, 2023
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dRICH Photon-Detector
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PID Review July 5-6, 2023
PDU: baseline basically validated
     Alternate/additional PDUs: timeline, Peltier, basket ?

Irradiation: just intrumental to annealing study ?

Carrier board: baseline is fine

Specs: largely defined with LLP review

Online annealing protocol and materials: ongoing

Cooling without Peltier: new chiller being prepared

Insulation: test with dRICH prototype in March

Production & Quality assurance plan
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dRICH Front-End Chip
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ALCOR v2.0 – v2.1: chip available or produced

Irradation: no evident issue

ALCORv3 64: being designed (AC vs DC)

BGA Packaging: being negotiated

ALCOR Board: being outlined

Specs: to be formalized (ToT?)

Production & Quality assurance plan

DAC Review August 28-31, 2023
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dRICH DAQ
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General layout 

RDO Board: being designed

RDO FPGA: ARTIX Ultrascale+ & Polarscale scrubber

RDO Transceiver: VTRX+ (secured)

Fake-FEB: being designed

L1-filter: interaction tagger or dRICH tagger

L2-filter: ML patter recognition study (test-beam data)

Production & Quality assurance plan

Felix DAM: to be implemented (can be post-TDR)
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dRICH Aerogel
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Test-beam data analysis: preliminary result available

Characterization: preliminary study done 
               transmittance, forward scattering, planarity, chromaticity

Reproducibility: under negotiation with Aerogel Factory

Real-scale sample: being prepared with Aerogel Factory

Specs: refractive index & thickness optimization

Production & Quality Assurance plan  (Temple U., Chiba ?)

Long-term tests with C2F6 or pressurized N2

DAC Review August 28-31, 2023
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dRICH Gas
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Test-beam data analysis: preliminary result available

Long-term tests with composite materials: in preparation

Characterization: basic information
               transmittance, purity

Specs: need formalization

Purging system: basic scheme to define services

Fast-recirculation system: basic scheme to define services

Mitigation

dRICH Office Meeting -  17th January 2024



dRICH Mirrros
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Specs: derived from CLAS12 / LHCB

Samples: ordered

Small demo:  compatible with present prototype
                         suitable for long-term test with gas

Medium-size proto: ePIC structure, material under discussion

Characterization (JLab, DUKE)

Alignment/Support: aka NA62, piezo-motor acquired

Production & Quality Assurance plan
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