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Main detector barrel logistics @ Idaho State University

We moved away from 3 piece design that opens
to a “single” support barrel in 2 pieces that bolt
around beampipe and can rotate

Shower-max ring now attached to main detector
barrel and all detectors rotate together

Assembly rests on a 6 roller bearing system with
cart; cart sits on 6 rod attachment support and
alignment system

Main detector lead trays with fully instrumented
detector assemblies are lowered into barrel
vertically from above one at a time (no robot arm)

Main detector patch panels modified to route
cables radially (not along z as before)

Cabling harness adapted to new lead tray hole
pattern and new patch panel; model for gas
distribution system developed

We are now quoting/sourcing HD plugs and AL Y, 557 N5 Al i
receptacles for a patch panel and cabling K <A\ W' | SR i W

harness prototype L5 {//sz.;ilin:l
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Snapshot of Technical Progress (detector cabling) @ daho State University

(still a fluid design)

Hy Patch panel Main detector cabling (CAD work by Edwin Sosa)
@ e Connector CAD models are place holders, but match dimensionally our candidates

—

New LV/control HD connector found; we are moving away from ribbon style

Gas inlet twinax \'—V/Ctr' « Gas distribution system design (manifold, tubing size, etc.) is very preliminary
and alum,

manifol

for dry air

All fittings are brass

8 pins and

Fiber readout ~ 1 cm diamet

3 channel
(not shown)

» 8 detectors per tray,
each detector requires:

-1 HV cable

-2 signal cables (coax and twinax)
-1(2) LV control wire(s)

-1 gas inlet

« 3 HVMAPSs per tray, each needs B /‘w
-1 Fiber Optic readout cable

-1 gas inlet (could use separate manifol h 7
-28 LV power wires (not shown)
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Patch Panel and harness views @ fdaho State University

Epoxied cable guides are
aluminum (from McMaster @ .

~-

~+ Patch panel “L” bracket size was increased
i along both r and z to allow needed space

Flow valves are place
holders; can/lid design will

» Most challenging or space constrained area is
here (especially for back-flush segments)

+ Manifold and tubing sizes are not set. We’re showing 2” OD nylon 12
tubing with the smaller manifold which can have 3/8” or 72" OD input tubing

* We need to determine what gas flow rates we need for the detectors and Hvmaps
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Patch Panel and harness views @ fdaho State University

» Patch panel “L” bracket size was increased along
both r and z to allow needed space

* Issue here: If we want to have all signal
cables (coax and twinax) for all 8 detectors to
be the same length inside the segments, then
we’ll need to coil the extra cable lengths under
the patch panel—shown here (It’s pretty tight)
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P MT | |d d es | g n @ Idaho State University

New lid design from Michael

(,

These are the old lids with 2 low voltage connectors; there is now only 1 )

LV connector - ’. \

The connector plasements on the lid were just placeholders gy Missing a

gas inlet

Flow valves are place
holders; can/lid design will
change

PMT electronics

LV
connector ?
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Gas system

Gas system components and $ per segment

BRASS FITTNGS/TUBING/MANIFOLD
Straight Adapter 1/4 in NPT by 1/4 in tube OD

VENDOR Cost/iterr Qty

Buyfittingsonline.comr  $1.55

Dixon Brass Solid plug 1/4in NPT For Manifold Jmesales.com S1:71
Nylon compression sleeve (ferrule) 1/4 in Jacobseninc.com $0.10
Brassinsert sleeve 1/4 in Buyfittingsonline.con  $1.57
Black Adonized 6061-T6 Aluminimu Manifold almanifolds.com $26.13
1/4 OD Nylon 12 Tubing ($0.479/foot) Amazon.com $14.42
Air compressor ball drain valve NPT 1/4in for 1/4in~ Amazon.com $4.00

1/4 OD Nylon 12 Tubing ($0.9363 /foot)

Buyfittingsonline.comr $28.19

Swivel Adapter Fitting 1/4in NPT For 1/4in tube OD Mcmastercarr.com $5.59

Straight Adapter 3/8 in NPT by 1/4in tube OD

Total Cost Using (50.479/foot) tubing
Total Cost Using (50.9363/foot) tubing

» The design does not include any filters yet

« There is worry about flowing air over exposed

electronics which could outgas

» Preamp/amp electronics will need air flow for cooling

+ HVMAPS cooling flow requirements — will need higher

flow than detectors

Buyfittingsonline.conr  $2.33

$275.80
$289.57
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Cabling removed for
viewing gas system

@ Idaho State University

HVMAPS
readout/power
(needs air flo
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Idaho State University

High Density connectors (some candidates not available)

High Density connectors (candidates) $ {daho State University

Electrical Specifications

High Density connectors (candidates) i Hversity
HV: -hi . 50 0nme —
(ges hlghVOItage Com) : : : ) Frequency Range | DC to 26.5 GHz (Size 8)
Twinax: (Smithsinterconnect.com) _ DG 10 40 c t9he 12

VSWR 115:1 Typ (Size 8) to 26.5 GHz
1.25:1 Typ (Size 12) to 26.5 GHz
1.50:1 Typ (Size 12) to 40 GHz (mated pair)

[T series Type M915/1E 8(+1) Pole 12 kVDC

Box Mount Receptacle Pin Insert 25-8 PT* to 8 R/A
Twinax Cables to Open Lead

Dwv 500 VRMS @ Sea Level (Size 8)
325 VRMS @ Sea Level (Size 12)

ization l Part Number  Cable Type Cable

Temperature Range | -65°C to +165°C

T T T

02370Y-1XXX | Dif inax | 540-1099-000

Operating voltage (DC) 12 kv Number of pins high voltage (HV) . s =
Materials & Finishes
Test voltage (DC) 18 kV Number of pins E-contact 2.5 mm (LV) 1
0 w Center & Outer Brass per ASTM-B16, alloy UNS C36000
fandicient €D Vs i el ! T4 i () Spring Contacts or BeCu per ASTM-B196, alloy UNS C17200,
Instlaton matenal PTFE C17300 Gold plate per MIL-DTL-45204,
Type Il, Class 1
Shell Brass per ASTM-B16, alloy UNS C36000 Gold

plate per MIL-DTL-45204, Type II, Class 1

T

Hood 305 CRES per ASTM-A240, passivated per
e ASTM-A967
Insulators PTFE per ASTM D-170

Type: receptacle, panel mount

ARINC 404 and ARINC 600
m Fits Size 8 cavity for MIL-DTL-24308 D-Sub

= Fits Size 8 and 12 cavities for MIL-DTL-38999, MHC Sample Insert Arrangements

Version: GB 915/1E/PTFE

Part no. 7749011

m Spring loaded for optimum contact mating force Consult Factory For
- c

front view

= High frequency performance

m Low VSWR:
- Size 8: 1.15:1 Typ Mated Pair (DC to 26.5 GHz)
- Size 12: 1.25:1 Typ Mated Pair (DC to 26.5 GHz)
1.5:1 Typ Mated Pair (26.5 - 40 GHz) MIL-DTL-38999

m Insertion Loss: _ O ~ /

~ 0,15 dB to 26.5 GHz Typ (Size 8) (< O\ /OO 00 O {g @O? (9000)
. . - 0.2 dB to 40 GHz Ty? (Size 12) \O/ \(\)O O O 002 ‘ \w KO /
* The HV connector is available and we have a quote MOLLER Gollboraton Meetng December 2 focpirt i S

for receptacle and plug (we've inquired about insertion test data) _ _ _
Line Part No Description Qty. Unit Price Total * The tWInaX ConneCtor IS NO Ionger aCtlvely
1. 7749011 O TS T o opoe 2ea $275.55 $551.10 supported by Smiths Interconnect, but they

D oartaing . fomale contast 2.5 siver piated pointed us to comparable part and supplier
(TTl inc.) which we are investigating
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2. 7490417 KS 915/1E PTFE Sym KV 2ea $316.03 $632.06
plug, cable mount, 9-pole, symetric cable gland

8 HV pins, male contacts 2.7mm siver plated « Still waiting to hear about the coax rec. and plug

« There is also an 8 conductor HD HV cable you can get for these e availability
which we are investigating (for routing HV inside trays)
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Idaho State University

summary and future work

Patch panels and cabling harness adapted to new barrel and lead tray design
Patch panel will be updated with new connectors; cabling is being adapted to Michael’s new tray design
We have a first-pass modeling of the gas distribution system for the main detectors; engineer advice welcome

HD connector vendors have been contacted; some quotes in hand; developing prototyping plan for building a
full scale patch panel and cabling harness

HVMAPS detectors each require 28 LV wires, 14 guage; so there are 3 of these per patch panel; we
are starting to look into this—patch panel may have to increase in size

Adjustments to the cabling harness will be made following final tweak to the lead tray design; also need to
finalize all needed cables, gas lines, and especially LV wiring for each 1/28 segment and then try to make it

all fit

We are ready to start modeling the external barrel cabling, but feel we need some input from engineers related
to keep out zones and cable tray location(s)/height, etc.; we could use a brain storming meeting to get going

There are potential complications (but not interferences) with routing the cables in/out of the patch panels
that are near or in between the roller bearings
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