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Are you ready ?

YES! (by default)
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Are you ready ?
YES!
Wait! for what ?

Oh! You mean “Now” ?
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Landscape around the ILD-ECAL

Physics

= Optimisation
Model

= Everything not yet fixed

Construction: Calorimeters among the first to be build
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Physics optimisation

No magic spot

JER vs Ryy\er (> RTPC, @ fixed R/L ratio).

SiW ECAL: 5x5 mm?,
AHCAL: 3x3 cm?, sDHCAL: 1x1 cm?

JER vs nb of Layers
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= Define 1 or 2 well defined reference models
to estimate readiness

= For what energy ?

See talks by Hieu and Henri
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AHCAL (Lol)
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Model Limits
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Simulation readiness

Work on-going (LLR: Henri, Dan Yu, Emilia Becheva, VB; Tokyo: Daniel)

Improvement of endcaps in simulation

To be added:
~15mm of Al
at the end of
each alveolus

Cause of cos6=0.7 glitches

In close link with a mechanical model: base for the TDR.
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Simulation readiness

Work on-going (LLR: Henri, Dan Yu, Emilia Becheva, VB; Tokyo: Daniel)

Improvement of endcaps in simulation

To be added:
~15mm of Al
at the end of
each alveolus

Ever noticed this part ¥
ECAL Ring (orphan)
Cause of cos6=0.7 glitches

In close link with a mechanical model: base for the TDR.
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Mechanical model
Large (DBD) -» Small option

-" Paramétres A
= I FRRT 5 o
— Materiau’=Tungsténe Qe
— “largeur-alveole’=253,6mm st %
— ame=1mm I
S
> i

=
— nombrecolonne=3
— epaisseurWl=28mm
= ¢
— epaisseurW?2=28mm
= )
— epaisseurW3=56mm
b=
— rayonalveole=03mm
=
—Jaumontagealv:O,Smm
=
— couchebasse=2mm
— couchehaute=14,8mm
— epaislollesxlerieure=2mm
=1
—Jeumodu\e:Smm
= X
— rayoninterneECAL=1400mm
=g, .
—Jeumtermodule:Smm
=) f
— epaisseur_wafer=0,7mm
= .
— epaisseur_colle=0,1mm
= .
— epaisseur, _PCE=1,2mm
= )
— epaisseur _BGA=1,7mm
— epaisseur_shielding=0,5mm
= ,
— epaisseur_1K=0,15mm
— epaisseur_3K=0,25mm
= X
— epaisseur_kapton=0,05mm
— epaisseur_structil=0,2mm

Courtesy of M. Anduze

Redefine realistic parameters in term of base units (Wafer size: larger for cost optim.)
+ mechanical tolerance (See presentation of Denis)

— Mechanical studies to be redone (stability, vibration, thermal, ...)
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Now ? Ground breaking (2017 ? 20187?)
ILD assembly timeline for Hybrid option (CM5 style assembly))
Sul-detector Y3 ¥-2 Y1 1 Y2 3 4 Y5 i Y7 Y& 5 Y10
01 0203 Q4101 G2 03 Q4(01 Q2 03 Q4 )01 02 03 Q4101 Q2 Q3 Q4 (01 G2 03 Q4101 G2 03 G4 )01 G2 03 0401 Q2 43 €4 )01 02 O3 Q401 G2 Q3 G4 (01 02 03 Q4 Q1 Q2 G3 G4
Detector Hall Excavation/Utilities
Assembly Hall Construction | Extention | .
VT TOR Construction off site Assemibly on site ilns
SIT TOR Construction off site Assembdy on site ilns
FTD TDR Construction off site Assemnbly on site !Ins b £
TRC TOR Construction off site Assembly on site  |Ins | E 5 5
FCAL TOR Ly T o e e y o 5ite Ins E % 2
ECAL {Barrel) TOR Construction off site Ass. Onsite | Install | E E 2
ECAL {End cap] TDR Construction off site | Azs. Onsite | Install E E ; %
HCAL (Rarrel) TOR Construction off site Ass. Onsite | Install | 5 5 & 5
HCAL (End cap) TOR Canstruction off site | Ass. Onsite | install | - g k.
Coil TOR Bid Modules construction off site | Madules const. off site/assembly on site [ins | M ﬁ 8 ﬁ g
Irom Yoke TGR Bid hodules construction off site Modules construction off site/ring assembly on site z
hiuon det TDR —— TR f D iiEiagiin. dnsiadh
[K)10 TOR Construction off site Assembly on site Commissioning Operation
Computing/software TR Bid Delivery on site ] Operation
Physics Simulation TCR Simulation Analysis |
Ins: Install
Fi: Field mapping
Almost there !!I' Green Light in march 2016 , ground breaking in 2017 7 18 ?
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Now ?

!

Ground breaking (2017 ? 20187?)

|

ILD assembly timeline for Hybrid option (CM5 style assembly))

Sulz-detector

Y3

a1 a2 a3 a4

¥-2

0L G2 03 a4

1
01 02 03 04

Y2
a1l 42 a3 a4

Y3

Q102 G3 0401 G2 43 Q4

4

Y5
Cl 02 Q3 a4

Y&

al 32 G3 o4

Y7
0102 a3 a4

a1 G2 43 G4

Y&

a1 G2 43 a4

Y10
al 42 G3 c4

ILD assembly timeline for Hybrid option (CMS style assembly))

¥-3
Q1 Q2 Q3 Q4

Y-2

Q1 Q2 Q3 Q4

¥l

Q1 Q2 Q3 Q4

Yl

Y2
01020304

Qi Q203 Q4

Y3

Q142 03 04

Y4

Y5

0102 Q3 Q4]

0102 03 04

Y6
Q1 Q2 Q3 04

TDR

Construction off site

Ass, On si

Install

TDR

~—— Construction off site

| Ass. Onsite

cAHCAL (Barrel)

Irg

TDR

Construction off site

Ass, Oh site

Install

wvyHCAL (End cap)

[

TDR

Construction off site

Ass, On site

Install

Modules construction off site

Modules const, off site/assembly on site

ns

Modules construction off site

Madules construction off site/ring assembly on site

Construction off site

Ass, On site

Install

Almost there !!I' Green Light in march 2016 , ground breaking in 2017 7 18 ?

Vincent.Boudry@in2p3.1r

ILD-ECAL readiness | JCL'2014, Grenoble | 03/12/2014

10/16



mailto:Vincent.Boudry@in2p3.fr

Mass production

Steps/Needs Quantitied  Unit Tools Flace
L. [Barrel 1
2.1.1 |Mndu]e structure construction a0
[Tungsten plates [thickness talerance +- 40 pm) &1 el Indu=try  Several
Thigkpes=. 108 - 21 — 42 mm = ucaliers
Dimensional mspection of W plates 19000 plates | 30 measurement HOMEndustry
ysiEm
2112 Monclayer alveolar structure 44
2113 Module alveolar structure
2114 H-shaped slab structure 13
: gnsor Unit fabrication {ASU) 1320
Pracessed wafers Gxd cm? 52800 incussiry severol
uoaliers
5510 211200 Indusiry
PCB slectricaly testad 13200 Indusiry
Wafer tast setup 3 Industry
Asic tast sel-up 3 Indusiry
PCB test set-up E
Gluing ard position rabot 3
450 test setup 15
2.1.4 |Modulel/stave integration
2.1.5 |Barrel intpgration 1
|22 |[End|caps
2.2.1 |Module sfructure construction 24
2211 General procurements
[Tungsten plates [thickness talerance +- 40 pm) 25 et IndusirgSeveral
[hickpas=. 10021 - 42 mm ' . supaliers
Dimensional inspections of W platas 12000 plaes A0 measurament HOMENndustry
1 - ayslem

H-shaped structure

Module alveolar structure (24 units - 3 shapas)

Monolayer alveolar structure {360 units - 3 shapes)

Active Sensor Unit fabrichtion (5280 upits)
Pracessed walars 3xd cm? 21120 Incuskry severnd
supalisrs
A5 480 Indusiry
PCB sleciricaly testad 5280 Indusiry

25 |Cooling sta]

Vincent.Boudry@in2p3.1r
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Large production for some
items

— Wafers, PCB's, ASIC's

— ASU's, SLAB's,
Barrel Modules

Challenging production for
others

— Endcaps modules

Preliminary list of item, cost,
schedule “ready”
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All prototypes (see presentation from Rémi)

— Wafers: existing in LLR, Kyushu

— PCB
Mechanics : in LPNHE
Electrics (naked and equipped) : in LLR

— Gluing & testing : in LPNHE
— SLABAssembly : in LAL

———

PCB shielding A
Thanks to Marc Louzir | &

Final testing

— Cosmics

— J-beam ?

Large Work needed for
Automated tests (~20000 units)
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Existing workflow with QA

(X3-15 increase needed)

_ ECAL LLE 4053 PR 006
ECAL - Diagramme général P1 : ASSEMBLAGE
Attantion : Manipslaban sust ganis poer bautes los epiratioe 1 P11 - COLLEGE L1 INTERCOMMENON PL3 | INTEGRATION cﬁ::?.::’?ﬂ'ﬁ;nz.;r:;::a
Cutdlage : L platias List rutilage: L up ¥ ou viruciuse alwlolsns N FENEJE CORCTEE
il Lol Sk it firs LLE
:_.-—'--\. ks _____-— ——
Wakdatan i o
m AR & ¥
_ p— SupperiH U fanclionnel b SLAE T 3 Fiche e co
=] das PLEL
=] & | 11 ]
- | s
= RN S
= | Plate s teges i)
Tesks i STNUCTURE
| KIVEILAES
Dutilage - | plateau test
Dutflage dmerconnesan e d amemblags L
¥
4} INTERIONMERIDN
; WTEGRATION
=1 I Test & réoeption [ = Coeche I | MODULE I:: i
E sourants de huts| DETECTION X-A30 *m [ IpaurBarrefs g -
G LT-‘ (D] [
Quntitage | 2 plateses et dspanibies au
LPMEE gt innencn i e o Tem porne
Mabapi de dipresd o
——
wi R
¥ ¥ |
= L=} . Pl % Fiche de réceat
o | o "
=5 Tl H'I,"l‘-ill ) | Tosis Hncirigus’ - CiLLADE - -Inl loretones
waant | apres et & As Jooarznts g hiks)
dblape | S—— (i) W02E el
L1
H Sebhmede | | Ha S
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-
¥
F
Cibiage S P
=]
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Landscape around the ILD-ECAL

Physics
= Optimisation : no visible hard limits, shallow region

Model
= Everything not yet fixed = smaller radius ?
= realistic mechanics & simulation

Construction: Calorimeters among the first to be build

Segmented calorimeters : many many parts = industrialisation

So much to do... So few people
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Somewhat outdated

but still much space
for new collaborators

Prototype R&D ILD
Topic res ord LLR 22 (almost) Everything x 3 Industrialisation ?
P (Present s BARREL / ENDCAP / RING
Mechanical (LLR) LLR Scaling LLR /LPSC / ??
Model
ILD interface ??
Sensors (LLR/Kyushu/Tokyo/LPNHE)
Design x several options LLR / TU / Kyushu/Final Design
Electric test
Laser test LLR Kyushu
Beam tests PHIL Rad Kyushu / Tokyo ?
VFE (Omega) SK2 Omega SK2B Omega SK3 Omega
Test LAL/LLR ADC LPSC
ASU (LPNHE) LLR
PCB LLR/Tokyo PCB_COB LAL PCB (design, prod, test, aging)
PCB_BGA LLR/TU ?
Gluing LPNHE ?
Tests (electric, cosmic, aging) LLR ? .
’ in ILD...
Final DIF/ASU ?
SLAB (LAL)
Structure (U) LLR — LLR ?/?/7?
Interconnection LAL — LAL ?
Adapt Board LLR X ?
Kapton LAL — LAL ?
Shielding LLR — ? ?
Assembly LAL — LAL ?
Cosmic tests LAL ?
Rad test Glue
Storage/Transport 21?17
Modules (LLR)
Structure LLR LLR ?/1?/7?
Metrology (FBG) LLR LLR ?/1?/7?
Services (LPSC) Cooling LPSC
PS (PP) Power-Pulsing LV ??
HV ??
Tooling (?7?7?) Module mounting?
Module rotation 7
SCADA (LLR) DIF DIF
DAQ LLR ? ?
DIF MAN/LLR ? ?
Online Data quality LLR/LAL ? ?

Control

Vincent.Boudry@in2p3.1r
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Conclusion

Are we ready ?
— Not yet !l

We are ready ... to be ready

— Technology in hands : validation in 2015 (long slabs) + TB

« Some choice to be done (sizes)
» Critical limits to be established (limits on density of channels, fault tolerance, ...)

— Industrial contacts for many part to be done

* Critical : Wafer production (started)
— Place for new collaborators

 available
* to be prepared if green light.
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