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pPfRICH: Overview
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« Size and scale:
* Quter Diameter: 130cm
+ Weight: ~200kg
« Major components:
* Vessel
N * Sensor Plane with 68
N D AR HRPPDs
4 e - Aerogel Plane with
radially-tiled aerogel
* Inner Conical Mirrors
\ * Quter Conical Mirrors

Gas Ports

68
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12 Outer Radially-Tiled
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pPfRICH: Components (External)

« Prototyping has been ongoing for the
various components to verify
manufacturing techniques and validate
the design

- Stony Brook University (SBU) and
Purdue University have been working
to create a full-scale prototype (and
small-scale test prototypes)

* One of the design changes that came
from this prototyping was the layering
of the sensor plane (shown in the C-S
view)

HRPPDs &
Sensor Plane

End Ring

Vessel End Ring

Prototyping the Sensor

C-S of Sensor Plane

‘ N
Prototyping the
Vessel (SBU)

Aerogel
Plane

Prototyping the End
Rings (Purdue)

Plane (Purdue)
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PfRICH: Components (Internal)

* Internal components
consist of:

* Conical Mirrors
(Inner/Outer)

* The central support
tube

*  “Pyramid” Mirrors

* Nitrogen gas hardware

* Laser Monitoring

_| Inner and Outer Conical Mirrors

-\ Nitrogen Gas Ports

System |

* Inner and outer mirrors
have been undergoing full
scale prototyping

*  Pyramid mirror design
being considered for an
engineering sample to
confirm the design

.| Mirror Coating

(SBU/Purdue)

Laser Monitoring System
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Purdue Manufacturing

« Machining of the sensor plane is waiting on
verification of the hole spacing as scanned
from the original production

* An inexpensive template is in-progress to verify
hole pattern fitment on the vessel prior to the
machining of the sensor plane

« Continued manufacturing and iteration of the

large outer mirrors is ongoing. Minor design
changes are being finalized.
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Large Mirror QA

e Quter Mirrors are the new focus.

« Small samples have been coated and
verified repeatedly:
« Collab between SBU/Purdue/Project
» Purdue produces the CF/Lexan
« SBU coats the mirror and performs QA

* Integration into the large mirror test
stand is ongoing

« PED request is fulfilled when we have
two completed first articles
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Test Beam (CERN)

» pfRICH plans to receive test beam data to validate several key components. We
will not have the full-scale prototype ready, so we a mockup of existing hardware
IS being completed
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HRPPD Updates

* New estimates seem to put the power consumption higher per HRPPD than
originally thought

+ Slides shown last week discuss a possible scheme where each HRPPD (with
readouts) could have ~23W per sensor instead of the original ~7W per sensor

 Total pfRICH detector impacts: ~1500W vs ~500W
 These numbers aren’t confirmed yet; | am reaching out to get more information.

* hitps://indico.bnl.gov/event/32357/ (Power Estimates and Readout Scheme)
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https://indico.bnl.gov/event/32357/
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Background Issues (TBD)

» We’'re still considering vessel grounding/shielding to protect sensors from noise
and to aid in light-tightening the vessel

« Still a lingering concern about the beampipe bakeout effects on pfRICH
componentry

« Destructive testing of a small carbon fiber mirror sample has shown that it can
withstand significant heat

The HRPPD has an indium seal which is only good for ~70C

FEA shown a few weeks ago shows MLI not likely a good fit for insulation; more
sensitive to airflow rate

Unsure what design decisions flow from the forced air cooling
 |'ve not seen any further details on the air cooling of the beam pipe other than the ANSYS
sim
| haven’t seen any updates to the beampipe temperature at various locations model.
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Question & Comments

I Electron-lon Collider
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Backup

I Electron-lon Collider
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HRPPD Progress (Background)

2’ E 6KV Bulk-head connector x16

Mounted on HV distribution enclosure box
~ Interconnect from =

PMN: ERA.0S5.403.CTL —_————— I} HRPPD termination

pfRICH S.Platform to Detector Mates to PN: FFB.05.403.CTA32 Using BH connectors (slide 3 & 4)
S SS—— WIRE PAIRS TO HV LADDER BOARD x32 Vi
; CAEN MAINFRAME SY4527 x2 ; PN: 22 AWG 392205 WHO05 v
! i Soldered to PCB (pigtail assembly)
! E CGROUPL V3
(1) RADIALL CONNECTOR x2 : A
PN: WAQ9GXAAAAAA | 2) _ V5 )
' https://www.c aeru.itfproductsfaggﬁ,d RADIALL PN: 691802002 [ | |- R HRPPD MODULE 1
’ Assembly: AN6224 | l i
5 DETECTOR SIDE V1

/ , =
_/ V2 ||
e A | et rouP2 V3 [|o—
; R Va e
/’ : / V5

5 1 i 1 2 == I
i [l : (1 2 L e HRPPD MODULE 2
; Multipair HV Cable Feed (CL2 rated}i ~
i Cable PN: 102194 (60— 80 FT) | HUIC“BILE MSEMB;Y {,j'”hm_d dal J V1l e
: 16% HV channels, 1.5kV @ 1ma ; Nylon Sleeve over flexible braided sleeve (VW-1 rated) vall o
i CAEN A1515BV GROUP3 5
| : va || o
! S. PLATFORM frm-s ==
: V5
i 15 CH. HV stack-up configuration —jr* Ff‘ T L
i - HRPPD MODULE 3
Lo - - S
*  Copper braided shield
HV COAX CABLE x15
4— *  HVsilicone rubber wires covered by braiding Teledyne PN: 167-2896 (2.4mm @)
. . Cable lengths ~ 5 Ft
*  Covered with VW-1 rated sleeving 64x modules x 5 = 320 cables total

VW-1 rated outer sleeving (1)

Tim Camarda for the ePIC project, BML 2025
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