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ILD collaboration, 68 laboratories, 44 Europe, 17 Asia

Spokesperson:

Chair of the Institute assembly: Jan Timmermans, NIKHEF

http://www.ilcild.org/

Ties Behnke, DESY
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Muon detector
Coil & return yoke
Hadron calorimeter
Elmg. calorimeter
1PC

Vertex detector

Forward detectors

B 3.5 Tesla
Cost 500 MILCU

Detector Base-line Document, 30 Nov 2012
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Simplified table of ILD assembly
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Our activities in 2015

e DAQ for hadron calorimeters, for
beam tests of calorimeters

e Calibration systems for scintillation
hadron calorimeters

e Micro-chips for pixel detectors (LC
and ATLAS

Supported by

e INGO ATLAS, CERN (—=2015)
¢ INGO II (2014-6)
e AIDA 2020 (2015-9)



AHCAL engineering prototype: Integrated Electronics

> HCAL Base Unit: 36*36 cm?, 144
tiles, 4 SPIROC2 readout ASICs

= Central Interface Board: DIF,
Calibration, Power for 1 layer

Is Flexiead on Electronics height: 17mm max

0:8mm conneclor Robust Interface | DIF, CALIB and POWER
Connegtor mezzanine cards

matenal, |

> 5.4 mm active layer thickness Cerirl v Soarc-
Tile with Sipm _ HBU. 0.9mm thick Cassette Bottom Plate
(Printed Circuit Board) (Steel, 0.5mm thick) CIB socket (~2.4mm)

> 1 layer has up to 3*6 HBUs

Ethernet uplink,
clo;_;k. control

Front-End ASICs

HBU

HCAL Base Unit (HBU)
g : (144 channels +
I 4 SPIROC ASICs)

absorber structure

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

LDA (2x48 layers \ \Sector Connecting Plate (10cm),
control interface) in ECAL cableshatft

Side-Module
HCAL cableshaft Iriterfacn Board

CiB

Katja Kriiger | Status and News from the HCAL | 2 Nov 2015 | Page 3/32



DAQ. chain (J. Kvasnicka)

CCC (Clock and Control Card)

Synchronizuje nabirani dat pro cely detektor
Spoluprace na firmware

LDA (Link Data Aggregator)
Zpracovava pakety z mnoha vstupt
Kompletni navrh firmwaru
Posild pakety pomoci TCP/IP

DIF (Detector Interface)
Ovlada ASICy a vycita data

Upgrade DAQ z USB vycitani na HDMI fizeni -
nékolikanasobné zvyseni rychlosti

Kompletni prevzeti odpovédnosti za vyvoj firmwaru

PC: Labview computer
Prepsana klicova knihovna pro komunikaci z USB - TCP
Zacina prechod DAQ systému z Labview - EUDAQ

EEE ..................... -~
upto 8 | LDA |..... PC 5W
LDA= / 1 T
up to 56 | DIF TCPIF
DIF= L,
’/‘ I A i Control
72| asic f Data
up to 72 .
ASICs LU

T

6= S1PM




 2verze LDA:
— “Mini-LDA” s 10 HDMI konektory
— “Wing-LDA” s 96 mini-HDMI
e Wing-LDA ma 4 FPGA (2 osazené)

— Firmware kompletné odladén

e Centralni FPGA (shodné Xilinx Zynq)
ma zabudovany ARM procesor
— bézici na ném Linux
— data jsou prenasena pomoci DMA prenosu
do hlavni paméti (rychlost: ~200 MByte/s)

Link Data Aggregator (LDA)

Rozdilné ¢asové pozadavky

e |LC: pevné dano urychlovacem. 1 ms

acquisition, 199 ms prenos dat (= je
spousta casu)
— 5 Hz readout (max 80 ptipad(/s)
— Nutné minimalizovat spotrebu (25
uW/kanal!)
e Testbeam: ~1-5 ms acquisition, poté co
nejrychleji vycist data a zacit znovu

— >30 Hz readout (zalezZi na poctu pripadu),
zaznamena se az 500 c¢astic/s



Kalibrace/monitorovani scintilacn
<alorimetru pomoci zablesku LED
e LED zablesky ~ns se registruji v SiPM ;

e 7 fitu foto-pikd (pixels) se stanovi zisk G

e Zisk SiPM zavisi na napeéeti U a teploté T
(priblizné linearné)

0G

e Z podminky dG=0 - Z—:= - a_T/aG =0=

au

zavislost zmény U(T) ¢ 750

e ,Adaptivni“ napajeci zdroj stabilizuje G na & 200
urovni £ 1% pri teplotach 20-30°, 5-40°

650

e Parametry stabilizace byli ziskany pro MPPC :
Hamamatsu o velikosti pixelu 20x20 a 50x50 600
um? (trench) a W12 fmy KETEK, 50x50 um?

550 |

iho

1000 | 1200 1400 1600 1800 2000 2200 2400 2600
S ADC channels

At fixed bias 334V
slope: (-6.17 + 0.07) x10°
| —— Compensated by testboard

slope: (+15.4+ 75.9)

...................

Temp [ Celsius]



Privadeni kalibracnich zablesku k fotodetektorum |

e Frézovani zarezl na vlakné s on-line

e kalorimetr s 107 - 108 kanaly mérenim vyzarovaného sveétla
a) LED nad kazdym scintilatorem e Spoluprace s externimi firmami
b) Rozvod optickym vldknem se zarezy Safibra Ri¢any, Gravos Praha 8

(,,notched fibres”)

e Zablesky stejné intenzity
e VWybér LED
e Zarezy se vzrustajici hloubkou od LED
. Rozptyl Intenzity < 20%

e Sériova vyroba

.s HBU
Notch (12x12 tiles)



Privadéni kalibracnich zablesku k fotodetektorum |

* Elmg. kalorimetr ECALO/COMPASS

e 194 modultd, sandwich, WLS vlakno prochazi

109 perforovanymi vrstvami Pb & scint.

e 9 polystyren-scint. desticek 40x40x1.5 mm3

kazda vycitana 16 vlakny

Sandwich compression wires
WLS fibers

Front
clamp-plate

MAPD with
Winstone cone

Light-tight film Rear plate

s = Optical
M fi
L Lt S connector Thermal
Light-tight cover Fiber insulation
bundle 9-channel
amplifier
card

Y

P~

{1

Lead plate —

«LEGO» lock Radigtor
Scintillator tile

Lead-scintillator sandwich

i

’ T

Peltier elemght

Motherboard

Rear clamp-plate
Wire tensioner

Thermistor
Thermostabilizer

Zde pripojime nase vlakno

LED driver

Dubna, 5 mm LED, 14 sad optickych konektoru
Praha, 8 mm LED, 4 sady optickych konektoru



Na zaver: Harry Weerts, the Americas Regional
Director for the LCC, Associate Director of ANL

The world is waiting for Japan to make the first move and Japan is waiting for
the world to say: “Let’s do it”.

This is slightly different for the other potential energy frontier machines,
which, although global, originate from a local host. One can write many
pages of differences between the possible future energy frontier machines,
but they are all virtual, they are at different stages of readiness for
construction, they all will require a host country (if you count Europe as a
country) to make a decision whether to go forward. The host “country” will
have to make a large investment and then high-level negotiations (not
involving particle physicists) will be required with other partner countries
about contributions and many other items. It is this last part which is very
different and has never been done for a truly global particle physics machine.

http://newsline.linearcollider.org/2015/10/29/
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