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PrM String 2

The number and location 5

* 2 strings of purity monitor assemblies on TCO and back sides, each
string mounts 3 purity monitors on a supporting tube, in total 6 purity
4m . . .
monitors in cryostat. The depths from the top flange to the purity
monitors are 4m (top), 8.25 m (middle) and 12.6m (bottom)
* Need ports for straight deployment = One of DN250 instrumentation
ports on each side, if not available then use part of manhole on each
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Dimensions of the monitors.
* Length:

— Top, bottom purity monitors (standard): 25cm

— Middle purity monitors (long): 75cm

* Diameter:
— All purity monitors: OD 12 cm
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How are they installed 1n the cryostat

Purity monitors can be the last or almost last detectors installed
before close the cryostat

Onsite tests to make sure purity monitors work properly after shipment
before installation

e Mechanical cold test for each individual PrM
* Clean PrMs with 200 proof ethanol
e Vacuum tests with PrMs on short assemblies in short Dewar

* Assemble the PrMs on the two long assemblies to be inserted into
the cryostat

* Test PrM long assemblies in long vacuum tubes before installation

* Keep the PrM assemblies in the long vacuum tubes before
installation



How are they installed 1n the cryostat

Installatlon procedure for each PrM string
Move PrM assembly to the corridor

* Use crane, move PrM assembly to the top of installation port on DUNE
cryostat. If clearance from DUNE cryostat to ceiling 1s not enough, need
to design joints on PrM support tubes

 Start to insert the assembly into port
* Test connections on each PrM during insertion

» After insertion, test overall resistance and capacitance with electrometer
and capacitance meter

* Mount NIM bin and Xe flash lamp on PrM rack on cryostat (Dim of
rack).

* Connect cables
* Connect PrM optical fibers to Xe flash lamp

* Make connections to power supplies and slow controls interfaces on DCS
rack 5






ProtoDUNE-SP PrM mechanical cold
test (CERN&92)

LAr supply and dewar at CERN892

Test under low temperature:

*  Soldering

*  Electric connection

*  Fiber-cathode distance

*  PrM frame and Faraday cage
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Assemble the PrMs on the two long assemblies
to be inserted into the cryostat
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Test PrMs 1n long tube

» After assemble PrMs on long supporting rods, test the full
assembly 1n vacuum

12/10 mm SS tube
Gas in

Stephen, Filipp

CF40

Pump 12/10 mm SS tube

Gas out

38/34 mm SS tube

Some sort of support

Hopefully KF200
else CF250



Before insertion, move the assemblies
out of the long vacuum tubes, cover the
assemblies to keep the assembly clean
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Move the PrM assembly to the corridor
Use crane, lift and rotate the assembly 90 degrees
Use crane, move the assembly to the top of port

Use crane, start to insert the aSS§“Illbly into port
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Check connections one by one during
insertion

3 HV Feedthroughs
Total 9 SHV connectors\~

Top Flange
SHV connectors

Coaxial Cables for 7.5 m
~7.5m

Insert slowly, stop
when checking
connections

SHV to BNC

Banana plugs for pin and ground

If fiber is not closely attached
to the cathode surface, open
the side window of the
farady cage and tune

DN250 Port

Use multimeter with to test connectivity to
feedthrough/topflange for cathode, anode,
anode grid and ground with farady cage.



Total length: 7.2 m

SO nNo

M

PrM Top flange, 12inch OD

How are they mounted in ProtoDUNE-SP
Fix top support tube in support tube adapter under PrM

top flange
PrM top flange is 12°0OD CF on DN250 port 10.3

Optic fibers contained within supporting tubes

Mount 3 ProtoDUNE-SP purity monitors on support
worry about breakage from installation

tubes.

Support tube adapter
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Electric cables tied to the outside of the supporting tubes



ProtoDUNE-SP Installation environment

Rack for PrM Front-End electronics
and Xenon Light source

Overall
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ProtoDUNE-SP PrM Top Flange and Mounting Parts

24*Optic fibers to 3 PrMs

PrM Top Flange has support tube adapter

Hole on adapter to)
exclude gas during
LAr filling

AN

Electric Cables tied to the
outside of the support
tube

<+ Support tube will also contain 0.5” tube to contain fibers

* Optic fibers contained within
support tube, so no worry about
breakage from installation

e Electric Cables tied to the outside
of the support tube




Fix top support tube 1n support tube
adapter under PrM top flange

l

— support tube
adapter
\_/
Start with Flange
A bl ; Mount support tube
SSemoly Weld on support tube adapter using pin

Ring-Grip Push-Button Quick-Release PinHeavy Duty 17-4 PH
Stainless Steel, 1/4" Diameter, 1-1/2" Usable Length

Pin https://www.mcmaster.com/#92384A036



Cable definitions: Electric Connection
Scheme Outside Cryostat

SHV coaxial cable
SHV coaxial cable with SHV
. with SHV connectors on both
For each PrM string commestors on both ends
ends (~20 m long)

(~3 m long)

PrMon
Fron-End

A . .
. Coaxial cable (RG-58) LV cable terminated

Xe flash delivered to
PrMons via optical fiber LEMO/BNC connectors Jv at NIM bin and
fed-thru cryostat flange (~20 m long) power supply

LV cable terminated directly to PrM DAQ Waveform (~20 m long)

24V supply and flash lamp Trigger
_ supply Phot Og(;gio de Coaxial cable (RG-58)
(possibly ~20 m long) LEMO/BNC connectors
Optical fiber (~20 m long) Waveforms from PCI extension box
to PC via serial cable

24V

Xe Flash
Lamp

'}

Cable selection by CERN, LV
cables terminated at NI UBS-
600X device and at power

LV cable terminated directly to

LV cable terminated at NI USB- supplies (few meters long)
24V supply and flash lamp 600X device and at flash lamp
supply external trigger port

(possibly ~20 m long) (~20 m long)

LV cable terminated at NI USB-600X device and at flash lamp LV
power supply

(few meters long)

In cryostat On cryostat




Cable definitions: Electric/Optic connections for
each purity monitor in cryostat

To flashlamp
— For each PrM:
SHV Feedthrus to ,
Front-end w/ SHV Optic feedthru Flange on cryostat . Bias HV anfi anode/cathode
cables signals fed-in and read-out
through SHV feedthrus (3 for
Ground pin connected to flange each PrMon)
2  Coaxial cables inside cryostat,
Jaguar M17/95- % Faraday cage of all PrMons conductor connects feedthru
RG180 Coaxial Cable - connected to ground pin on flange pins to cathode, anode and
g anode grid
% PrMon Faraday
\ I Anode  Shield of cables connected to
\ e | A n0de Grid flange on feedthru side
\FF Cathode Grid (Ground) * Other side of shield not
l Cathode connected anywhere

* Cathode grid connected to
cryostat ground through
PrMon Faraday cage
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Purity Monitor Cables (inline PrMs included)

Cable Description (What is purpose of the cable?)

PrM Signal/HV cable in cryostat

PrM Singnal/HV cable outside

cryostat

Signal cable for amplified Prm

signal
Signal cable for DAQ trigger
photodiode

HV power cable

110V power cable for PrM NIM

bin

24V power cable for Xenon light

source

24V power cable for DAQ trigger

photodiode
Control cable for HV power
supply

Control cable for 110V power

supply
Control cable for 24V power
supply

Control cable for Xenon light

source

Location of endpoint 1 (Provide enough info to identify location - piece  Location of endpoint 2 (Provide enough info to identify location -

of equipment, power supply, rack ...)

Purity monitor (PrM)

electric feedthrough on PrM top flanges

PrM Front-End electronics in PrM rack on

cryostat

DAQ trigger photodiode in in PrM rack on

cryostat

PrM Front-End electronics in PrM rack on

cryostat

NIM crate in PrM rack on cryostat

Xenon light source in PrM rack on cryostat
DAQ trigger photodiode in in PrM rack on

cryostat
HV power supply in PrM DAQ Rack
110V power supply in PrM DAQ Rack

24V power supply in PrM DAQ Rack

Xenon light source in PrM rack on cryostat

piece of equipment, power supply, rack ...)

Electric feedthrough on PrM top flanges

PrM Front-End electronics in PrM rack
on cryostat

Waveform Digitizers in PrM DAQ Rack
Waveform Digitizers in PrM DAQ Rack
HV power supply in PrM DAQ Rack
110V power suppy in PrM DAQ Rack
24 V Power supply in PrM DAQ Rack

24 V Power supply in PrM DAQ Rack
NI UBS-600X device in PrM DAQ PC in
PrM DAQ Rack

NI UBS-600X device in PrM DAQ PC in
PrM DAQ Rack

NI UBS-600X device in PrM DAQ PC in
PrM DAQ Rack

NI UBS-600X device in PrM DAQ PC in
PrM DAQ Rack

Approxim

Length

12

2<5m

20

20

20

20

20

20

20

Describe, if Is Cable in
any, length  Warm or
constraints Cold?

cold

warm

warm

warm

warm

warm

warm

warm

warm

warm

warm

warm

EDMS Entry describing cable (includes
specifications of cable/wire, connectors,
pinouts, and shield connections)

Jaguar M17/95-RG180
Coaxial Cable

RG180 cable, RG-58 cable,
SHV coaxial cable with SHV
connectors on both ends
Coaxial cable (RG-58)
LEMO/BNC connectors
Coaxial cable (RG-58)
LEMO/BNC connectors
SHV coaxial cable with SHV
connectors on both ends
Standard supplied by
vendor

Standard supplied by
vendor

Standard supplied by
vendor

Standard supplied by
vendor

Standard supplied by
vendor

Standard supplied by
vendor

Standard supplied by
vendor



Needed feedthrus

Two PrM strings, for each
string:
* Three optic fiber

feedthrus on a reducer=

connected to a 2-3/4
inch CF half nipple

* Three 3-pin HV cable

feedthus on three 2-3/4
inch half nipples

* All feedthrus on the 12
inch OD PrM top flange

21



PrM Rack for PrM
Front-End electronics
~ and Light source on
cryostat

Cryostat DCS Rack
Wiener MPOD mini-crate (4 slots)

HV/LV Power
Custom electronics
in NIM bin Supply - Windows PC

o
DAQ PC

Front-End 3 Alazar ATS-310-8M PCl

/’

Electronics \.\DisitizersinPCIextensiV LabVIEW
-
Waveform e

Purity

. Digitizers
Monitors

|
Data : Xe Flash 24V Power
Control == =p | Lamp Supply
Power mmmmp |
: Hamamatsu product Phoenix Contact QUINT4-
' PS/1AC/24DC/5
L

Figure 1.9: Block diagram of the purity monitor system.
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PrM Rack for PrM Front-End electronics and Light source on
cryostat

Xe Flash Lamp Box Plate for holding lamp box

NIM bin

\

‘)l Notdrawn, but standard [
4. t-slot hardware can be used y

to make attachments i “
everywhere ‘ \ v‘\

Horizontal feet and
U-bolts hold down
structure to I-beams
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PrM Rack for PrM Front-
End electronics and Light
source on cryostat




Modules in racks

* DCS Rack
— PC running DAQ software

— Programmable HV/LV Power Supplies for PrM Front-End
electronics

— 24 V Power Source for Xenon Light Source and trigger
photodiode

— Waveform Digitizers in two digitizer Houses

* Rack for PrM Front-End electronics and Light source on
cryostat, one rack for each PrM string

— Customized PrM Front-End electronics in a NIM bin
— Xenon light source

— Trigger photodiode



