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AHCAL barrel data set 1
to start the mechanical design

(first loop since 01.2009)

After the first loop through the “Workflow to design a HCAL barrel absorber structure
for the ILD"” based on I got following HCAL barrel data set 1
e 1. HCAL barrel material
= stainless steel 1.4401 or 1.4435

e 2. HCAL barrel dimensions
= inner radius : 2000 mm

= absorber thickness : 18 mm
e absorber plate thickness : 16 mm
e sensitive layer cover thickness : 2 mm

number of sensitive layers : 48 layers

sensitive layer gap thickness : 6,5 mm

number of absorber plates : 49 plates

outer radius : 3378 mm

Length of one absorber module: 2350 mm
e 3. HCAL barrel shape
Octagonal inner shape , nearly circular outer shape
2 sub-modules per octagon module
total : 2 barrel absorber structures x (8 modules x 2 sub-modules) = 32 sub-modules
pointing cracks 2 x (3 mm side plate + (7 mm spacer ?) ) = 20 mm + air gap (5 mm)
e 4, HCAL sensitive layer

= scintilator plates read out by SiPMs
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06.07.2010

HCAL barrel absorber structure
mechanical design o

VEnrview (first loop)

s AHCAL barrel absorber

structure ( 1wheel of 2)
module
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sub-module
backpack
5,2 A slim version
support
4 feet per AHCAL half barrel

load per foot 960 t / 8 =
120 t

2 X 320 t (AHCAL half
barrel) = 640 t




CAL work flow 1.loop

3D Design

FEM studies

w of the HCAL barrel. '

real size prototyping
Physics sim
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real size test setup
vertical

1 2 short length (360 mm) absorber
sub-modules mounted to a short
length module
360 mm = 1 HBU length

wia

delivery tolerances
flatness, thickness
machining
tendering, processing, handling,
tolerances, costs
sub-module mounting
stacking and shape tolerances,
module interconnection, stability
sensitive layer installation
handling, tolerances, vertical and
horizontal layer connection,
cabling and cooling routing

flatness measured of raw plates 3000 mm x 1500 mm
sup-module 2 plates are roller leveled

water cut to individual plate size

flatness measured for each plate before machining
sub-module mounting in horizontal position

gap size measured in horizontal position (front)
sub-module turned vertical

gap size checked by cassette prototype

all sub-module 1 plates where roller leveled
measuring and reassembly of sup-module 1 starts next week
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real size test setup
horizontal

4 full length (2160 mm) absorber
plates mounted to a fraction of a
sub-module

2160 mm = 6 HBU
outer position = broadest plates
(~ 1300 mm)

delivery tolerances
flatness, thickness
machining
tendering, processing, handling,
tolerances, costs
sub-module mounting
stacking and shape tolerances,
module interconnection, stability
sensitive layer installation
handling, tolerances, vertical and
horizontal layer connection, cabling
and cooling routing

2160 mm sub-module plates layer 43 to 46

flatness measured from 4 raw plates 2500 mm x 1500 mm
Order 1 batch 1 (not roller leveled)

order 1 batch 1 water cut to individual size
flatness measured for each plate

roller leveling done

flatness measured

horizontal mounted
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AHCAL sensitive layer housing

m 362 mm x 462 mm standard
width housing

contains 1 HBU unit for 360 mm sub-
module

0.5 mm stainless steel

One side border per bottom/cover
plates

100 mm bottom plate extension for
front end electronic

6 point welded fixation/distance bolds
per HBU unit

Cover plate and HBU fixed by 6 M2.5x4
screws per HBU unit

total thickness 7 mm +-0.1 mm

362 mm X 2260 mm standard
width housing

1HBU and 2HBU standard width housing ~ ° §ontains 6 HBU units for 2160 mm sub-
prototypes available e other parameters see above
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AHCAL sensitive layers

Mathias Reinecke

The Next Generation

Mechanical concept:
K. Gadow

Cassette

Front-End ASICs

HCAL Base Unit (HBU)
(144 channels)

absorber structure
(half-sector)

DAQ interface boards
DIF, CALIB, POWER
on Central Interface Board

|
HCAL ECAL Sector Connecting Plates (10cm)

Cabling Side-Module
Interface Board

Mathias Reinecke | CALICE week Lyon | Sept. 16th — 18th, 2009 | Page 17 %

Not in scalel
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AHCAL sensitive layers

Mathias Reinecke

The Next Generation

I e Cassette (=5|ab)

12 -HBU
f,f*’

_| _SsPIROC
B[

Sector Connecting Plate

f ECAL _
/ cables Not in scalell

|

36cm "~ Central Interface Board
82¢cm * with DIF, CALIB and POWER

|:smallest Iayer)
Mathias Reinecke | CALICE week Lyon | Sept. 16th — 18th, 2009 | Page 18 :“ﬂ
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AHCAL sensitive layers

Mathias Reinecke

The Next Generation

Central Interface Board
\With DIF, CALIB and POWER

\

SPIROC LED Flexlead
\ \ +t|ny\connector

LR Cooling Pipe Cassette
Tile with SiPM grip Bottom Plate
Reflector Foil

Mathias Reinecke | CALICE week Lyon | Sept. 16th — 18th, 2009 | Page 19 é’{d

Not in scale!!
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AHCAL barrel integration in ILD
step 1

eInstallation of last
AHCAL sub module
in front of the cryostat

eInstallation with
sensitive layers
possible

eSub module
connection by plates
from the front and
back
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AHCAL barrel integration in ILD

06.07.2010

/'

step 2
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Push the first AHCAL
half barrel
into the cryostat

The second AHCAL
half barrel

can be pushed
trough the cryostat
first if it is necessary




AHCAL barrel integration in ILD
step s

. Install front end electronic
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AHCAL barrel integration in ILD
step 4

eInstall the AHCAL
cabling and cooling
inside 8 slots

éontinue with the second half barrel
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ECAL barrel integration in ILD

8 supply slots for ECAL—
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eInstall ECAL modules

eThe middle modules

you can install only with

the second AHCAL half barrel
in place




AHCAL barrel integration tools
!

06.07.2010

18 t
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lifting and turning tool for
AHCAL barrel absorber sub-

modules available
e 2 x 18t capacity

e operation with 2 hooks (z angle
adjustment)

precise motor controlled turning

design for adaptation for sub-
modules with and without
sensitive layers started

mounting, support and insertion
frame

e one frame for everything

o design will start soon

push and pull tool available

3 must be modified to the rail
distance and rail shape/size




AHCAL barrel integration in ILD with
(EDMS)

communication and documentation

[
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conclusions

We know how to build the absorber
structure and what are the costs

the sensitive layers mechanics are known
and the electronics is still evolving

the design of the integration tools is in
good progress

but we have to improve the interplay with
the other detector components (EDMS)
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outlook

Check AHCAL structure into EDMS

Imp
MoC

Imp
Imp

elment the AHCAL into the Coil/Joke
e

ement the ECAL into the AHCAL
ement the TPC model into the barrel

system

Load all last versions from EDMS and
check for collisions or gaps

start stress test with real size modules
locking forward to start the second loop
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