ILD Collaboration meeting
SLAC, 30 June 2017

REPORT FROM THE TECHNICAL COORDINATOR

Main progress since Morioka:

e Global detector design

e Subdetector layouts for physics benchmarks
e Subdetector R&D highlights

e Organisation & tools - see Karsten’s talk

NB: much material in this talk comes from the technical meetings held in Lyon on 25-28 April:
https://agenda.linearcollider.org/event/7520/
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GLOBAL DESIGN: COIL & ANTI-DID — T

— S

Anti-DID goal: add a small dipole field to the main solenoid field in 5—///"%1
order to guide direct beamstrahlung pairs to the in/outgoing — Y
beam pipes and the backscattered particles within the beam pipe. = a N
N -

Various anti-DID configurations being studied by Toshiba
A divided option would ease transport of the coils
Manufacturing methods being developed by Hitashi

-> realistic options for a coil with anti-DID are near at hand



GLOBAL DESIGN: COIL & ANTI-DID cont’d

Alternative “easier” designs
being proposed by
Brett Parker

B-Field (Ms)_X (Z)

Field map used for beam-beam BG simulations
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GLOBAL DESIGN: COIL & ANTI-DID cont’d

“small” anti-DID
option studied at Saclay

Scale 1:10

Adequate field map feasible —
...but too much material in front of LUMICAL
unless breakthroughs in magnet techniques

Dipole Magnetic Field on the axis [T]
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GLOBAL DESIGN: VFS & NEW L*

Beam Cal

Uwe Schnee

New VFS system geometry finalized
to adapt to new L*

Detailed geometry ported to DD4HEP
to be used for beam-beam BG simulations
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GLOBAL DESIGN: BEAM-BEAM BG SIMULATIONS

AL
BG simulations revived at IPHC with new VFS geometry and field map Buarmstiahiung
prod-Vix X vs Y projection of Particle hitting VXD, Zone 3 prod-vix X vs Y projection of Particle hitting VXD, Zone 3
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Promising results in DBD model \N.\“x_e‘

Comparison with previous subdetectors occupancies ongoing
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GLOBAL DESIGN: CALORIMETER GEOMETRY

Mechanics

First exchange of CAD designs done between DESY and LLR.
Some numbers still to be unified and
simulation results to be compared between the 2 labs
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GLOBAL DESIGN: CALORIMETER GEOMETRY cont’d

Effect of cracks
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No significant effect from « cracks

. ! Most dangerous cracks are z-cracks
on missing E; of barrel multijet events
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GLOBAL DESIGN: CALORIMETER GEOMETRY cont’d

Feasibility of 5 - 3 Videau wheels under study in Lyon to reduce z crack effects

5 wheels

Side walls thickness=
8 mm

Wheel width : 4700/5 = 940 mm

Wheel weight (t):

Distance interaction point/wall :

First absorber :
Max deformation :

Local deformation :

C. Vallé

Interaction point :

center of wheel

88t
460 mm
20 mm
0.69 mm

< 0.4 mm

Side walls thickness=
10 mm
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Wheel weight (t):
Distance interaction point/wall :
First absorber :

— o Max deformation

Dist Awall

Local deformation :

Central

whee

3 wheels

Wheel width : 4700/3 = 1566 mm

146.6 t
/83 mm
25 mm
1.03 mm

< 0.7 mm



GLOBAL DESIGN: CALORIMETER GEOMETRY cont’d

Combined RPC / Scintillator

Technology factorisation

Hybrid RPC/Scintillator simulation
being implemented in DD4HEP
Will allow to compare both technology responses
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SUBDETECTOR UPDATES FOR PHYSICS BENCHMARK SIMULATIONS

Revisiting vertex cables path to maximize FTD resolution
+ possible updates on generic spatial & timing resolution of silicon detectors ‘a\\g\

- may have a significant impact on physics potential \N‘“‘e‘
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SUBDETECTOR UPDATES FOR PHYSICS BENCHMARK SIMULATIONS cont’d

ECAL change request to increase detector gap size to more realistic value
= ECAL deeper by 30.2mm,
space to be taken on the outer TPC inactive volume and the barrel-endcap gap
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SUBDETECTOR R&D HIGHLIGHTS

(see Monday&Tuesday technical sessions for details)

TPC:

* Promising gating GEM results and improved flatness of amplifying GEMs
e R&D on pixel R/O ongoing

CALO technological prototypes:

e 7-layers Si-W ECAL successfully beam-tested at DESY (= 20 layers in 2018)
e Full AHCAL stack being built for beam tests at CERN in 2018

e Full size SDHCAL RPC cassettes under construction

VFS:
e Ultra thin LUMICAL Si detectors to be beam tested with new ASICs in 2018

DAQ:
e New AIDA-2020 common hardware (fast signal board) and software (EUDAQ2)
to be integrated in AHCAL beam tests.



SUMMARY & OUTLOOK

Significant progress in the design and study of the main components
(Coil, Calorimeter structure, Very Forward System...)

Active ILD-oriented subdetector R&D programs despite difficult environment
New detector simulation model close to being frozen:

Good progress towards technology factorization of simulations
Still a few issues to be settled, hopefully today !

All efforts should be made to keep the momentum
towards starting the physics benchmark simulations early autumn !
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