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Issues of Limited Space

Four critical areas: 
BWD area: many cables, but space seems sufficient
FWD area and chicane: Very tight, especially around the ARICH region
FWD VXD endflange region: major difficulties, very careful planning necessary
CDC endwalls: many cables/pipes to route, very little space (22 mm)   

General rule: all services must have a connection at the docks 

Carsten Niebuhr


Carsten Niebuhr
Mention that in reality available space even more restricted than on CAD:

https://kds.kek.jp/indico/event/25875/contribution/4/material/slides/0.pdf
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VXD Cable & Pipe Count
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VXD Cable & Pipe Count

Carsten Niebuhr
Does not exist



C. Kiesling, BPAC Focused Review on VXD, Oct. 15-17, 2017, KEK 5

Service Space around the VXD End Flange

Extremely narrow gap in the FWD regions between inner CDC wall and QCS:  
only 24 mm clearance -> need a special “patch panel cable cage”

For Phase 3:  270+ cables and pipes on each side AND conserve the “7 mm” 
rule further out in the gap between cables and QCS outer envelope

Phase 2 is much easier (much less cables), but good exercise for cables
fixtures also needed for Phase 3
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FWD: Extremely Tight Cable Arrangement 

violett: 
“forbidden”
by 7 mm rule
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CO2/N2 Pipe Layout in VXD Area
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Cable / Pipe Layout in VXD Area

N2 flow will be ~ 50 l/min in the VXD volume
2 x 12.5 l/min for PXD, 25 l/min for SVD

CO2 lines in WDV 
will be in Cu, not 
in SUS

N2: PE tubes 

N2: Cu

CO2 
flex 

Original isolator position

Carsten Niebuhr
With the new ceramic isolators from Karsten this is still an option. 

https://kds.kek.jp/indico/event/25459/session/26/contribution/245/material/slides/0.pdf

Carsten Niebuhr
Need additional N2 flow (2x15 l/min) into warm dry volume
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Water Cooling for Bellow Flanges

beam
pipe 
side

RVC/
QCS 
side

pipes supposed to go 
along QCS surface

pipes to go along 
CDC inner wall

bellows

FWD bellows

space for beam 
position monitors 
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Compensate relative 
movement of beampipe
and QCS

Beampipe Cooling FWD

All pipes go “upward”,
use “soft” corrugated
material

“7mm” rule 
can be 
fulfilled 
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Beam Position Monitors

Clear problem of space 
with theses connectors
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Beam Position Monitors

New  connector 
type chosen 
(perpendicular 
to monitor 
housing)
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VXD End Flange Region

SVD

PXD dataPXD ctrl

PXD power

PXD patch panels
very stiff power and 
Infiniband cables
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FWD: Extremely Tight Cable Arrangement 
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FWD: Extremely Tight Cable Arrangement 

Glue Kapton ring to protect SVD cables 
against sharp metal edge
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Patch Panel Cable Cage

No final design, just to demonstrate the principle

Carsten Niebuhr


Carsten Niebuhr


Carsten Niebuhr


Carsten Niebuhr
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Patch Panel Cable Cage

VXD 
endflange

RVC
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Issues of Limited Space

Four critical areas: 
BWD area: many cables, but space seems sufficient
FWD area and chicane: Very tight, especially around the ARICH region
FWD VXD endflange region: major difficulties, very careful planning necessary
CDC endwalls: many cables/pipes to route, very little space (22 mm)   

Carsten Niebuhr


Carsten Niebuhr


Carsten Niebuhr
See remark above
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Mechanical Tools: Cable Routing inside CDC

BWD CDC cable cage
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Cable comb 
(arrange cables on 
perimeter)

Mechanical Tools: Cable Routing inside CDC



C. Kiesling, BPAC Focused Review on VXD, Oct. 15-17, 2017, KEK 21

Dockbox support ring

Mechanical Tools: Cable Routing inside CDC
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Mechanical Tools: Cable Routing inside CDC

BWD region with PXD / SVD / FANGS / CLAWS 
(TPC / He boxes not shown)
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Mechanical Tools: Cable Routing inside CDC

CDC cable cage FWD region
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Mechanical Tools: Cable Routing inside CDC

Cable comb 
(arrange cables on 
perimeter)
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Mechanical Tools: Cable Routing inside CDC

Dockbox support ring
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Mechanical Tools: Cable Routing inside CDC

FWD region with PXD / SVD (Plume / TPC / He boxes not shown)
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Mechanical Tools: Cable Routing inside CDC

FWD CDC cable cage installed
(inner spokes removed for 
B-Field Mapper installation) 

BWD CDC cable cage installed
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Going out to the Belle Platform

Problematic: Dock Box area in the BWD region (for SWD) 
CDC wall in the BWD region
Chicane in FWD 
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1

2

1

4
3

1 : PXD Power
2 : SVD LV 
3 : diamond signals
4 : NTC services

Cable Routing on CDC BWD Side

Important:

PXD Power and
SVD LV must be
guided in φ on the
DBS ring
(no space for
crossing on the CDC 
wall )
(FWD side is easier)

Preview. Phase 3
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1

4
3

Cable Routing on CDC BWD Side

2

1 : PXD Power
2 : SVD LV
3 : diamond signals
4 : NTC services
5 : SVD signal

5Important:

PXD Power and
SVD LV must be
guided in φ on the
DBS ring
(no space for
crossing on the CDC 
wall )
(FWD side is easier)

Preview. Phase 3
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Summary 

The VXD has a huge number of service lines (pipes and 
cables) to install: ~270 in FWD, ~420 in BWD

Service space very limited due to RVC and other Belle 
detectors (typically 22 mm gap for services available)

FWD area is particularly difficult: need special “cages” to 
keep allowed envelope

Many cables (and all pipes) are extremely stiff (e.g. power 
cables for PXD and SVD

Detailed cable plan worked out on CAD, but needs to be 
verified by the real detector environment. Phase 2 will be an 
excellent learning ground

Carsten Niebuhr


Carsten Niebuhr
See remark above
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Backup
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VXD Nomenclature
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