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OUTLINE

• A look back at the development of the FTD
o Planning
o Construction
o Milestones & pitfalls

• Infrastructure and organization of the FTD

• Research at the FTD
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THE RESEARCH BUILDING PROGRAM
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THE PROPOSAL
• Proposal coordinators:  

Marek Kowalski, Kai Brinkmann

• Involved groups from PI and HISKP: 
Beck, Brinkmann, Brock, Desch, Dingfelder, Klein, 
Kowalski, Schmieden, Thoma, Wermes

+ Bernlochner, Gregor, Ketzer, Linden, Neubert, Thiel

• 2-stage proposal (pre-proposal, full proposal)
o Full proposal submitted: March 2012
o Final positive decision: July 2012

• Financing volume:   Proposed:  40 MEUR

Semiconductor 
detectors

Gasfilled
detectors

Photon
detectors ASICs Detector tests

@ accelerators

• Planned start of operation:  July 2016

• FTD spokespersons since 2015: J. Dingfelder, B. Ketzer

Granted:  33 MEUR
Real costs:  55 MEUR
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HOW THE FTD COULD HAVE LOOKED …
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… an example
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HOW THE FTD COULD HAVE LOOKED …
… another example

Various façade versions
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HOW THE FTD COULD HAVE LOOKED …

Façade option 3: The ”Fortress” style

Façade option 11: The chosen one 

… another example



THE CHINESE PEAR

Chinese wild pear treeFTD 8



MID 2012 – MID 2015

• Bau- und Liegenschaftsbetrieb NRW (BLB) takes over as builder-owner

• Decision: General contractor vs. planner ⇒ general planner

• Started regular workshops with different construction trades & lab planners

• Nov. 2014: Making room for the FTD … demolition of old Pharmaceutical Institute 

Builder-owner    :  BLB
General planner :  HTP  (before: HWP)
User                      :  University of Bonn

Video
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INFORMATIVE MEETINGS FOR NEIGHBORS
23.04.2015 and  30.11.2016

Generalanzeiger, 25.05.2015
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THE CONSTRUCTION (MILESTONES)

− Start of construction: Oct. 2015

FTD 11



THE CONSTRUCTION (MILESTONES)

− Start of construction: Oct. 2015

− Underground construction: until mid 2016
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UNDERGROUND CONSTRUCTION

02.10.2015
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UNDERGROUND CONSTRUCTION

12.11.2015 27.11.2015

12.02.2016 23.02.2016
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UNDERGROUND CONSTRUCTION

15.04.2016

26.08.2016 21.09.2016
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UNDERGROUND CONSTRUCTION

21.10.2016

23.11.2016
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THE CONSTRUCTION (MILESTONES)

− Start of construction: Oct. 2015

− Underground construction: until mid 2016

− Foundation stone ceremony:  2. Nov. 2016
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FOUNDATION STONE CEREMONY
02.11.2016
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THE NAME

A name for the building must be found … 

There were several suggestions, e.g.:

• BDL – Bonn Detector Lab
• BonDeTeC – Bonn Detector Technology Center
• BonDIT – Bonn Center or Detector and Instrumentation Technology
• ZENIT  – Zentrum für Instrumentierung und Technologie
• CSDT – Center for Sensor and Detector Technology
• BonSAI – Bonn Center for Sensors, Accelerators and Instrumentation
• CEDAR – CEnter for Detector and Accelerator Research
• FZD – Forschungszentrum Detektorphysik
• FTD – Forschungs- und Technologiezentrum Detektorphysik
• … and more …
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THE LOGO

Bosse & Meinhard (designers of new university logo)
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THE CONSTRUCTION (MILESTONES)

− Start of construction: Oct. 2015

− Underground construction: until mid 2016

− Foundation stone ceremony:  2. Nov. 2016

− Above-ground construction: Building shell completed end 2017
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CONSTRUCTION ABOVE GROUND

05.05.2017
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CONSTRUCTION ABOVE GROUND

15.09.201715.09.2017

13.02.2018

Video

FTD 23



THE CONSTRUCTION (MILESTONES)
− Start of construction: Oct. 2015

− Underground construction: until mid 2016

− Foundation stone ceremony:  2. Nov. 2016

− Above-ground construction: Building shell completed end 2017

− Interior work, technical building equipment, outdoor facilities: 2017-2021
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THE CONSTRUCTION (MILESTONES)
− Start of construction: Oct. 2015

− Underground construction: until mid 2016

− Foundation stone ceremony:  2. Nov. 2016

− Above-ground construction: Building shell completed end 2017

− Interior work, technical building equipment, outdoor facilities: 2017-2021
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INTERIOR WORK & TECHNICAL 
INSTALLATIONS
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CLEAN ROOM ASSEMBLY

17.12.2018
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CONSTRUCTION SITE INSPECTION

21.12.2018FTD 28



Dec. 2020

03.02.2020 07.05.2020
20

26.03.2021

INTERIOR WORK & TECHNICAL 
INSTALLATIONS
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PROFESSIONAL PICTURES EARLY 2021
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PROBLEM WITH THE ROOM GRID
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THE CONSTRUCTION (MILESTONES)

Several critical points along the way:

o BLB discusses scenario of stopping construction

o Change of construction site management

o BLB considers to dismiss general planner

o The “curse of the last 5%”

o Water damage(s)
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A HISTORY OF WATER DAMAGES

The big one
on 10.8.2019

10-20 m3

of water

Video

FTD 33



A HISTORY OF WATER DAMAGES

11.8.202123.6.2021

… and a couple more …
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THE CONSTRUCTION (MILESTONES)

– Finally – Handover of the FTD:  15. July 2021

− Start of construction: Oct. 2015

− Underground construction: until mid 2016

− Foundation stone ceremony:  2. Nov. 2016

− Above-ground construction: Building shell completed end 2017

− Interior work, technical building equipment, outdoor facilities: 2017-2021
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HANDOVER OF THE FTD TO U. BONN 

15.07.2021

FTD 36



INAUGURATION OF THE FTD 

08.11.2021
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FTD

Lab space
• 2010 m2

• 4 Levels + Underground Laboratory
• 360 m2 clean rooms (ISO 5, 6, 7)

Office space:
• 880 m2

• 4 Levels

Chip-
Design

Clean rooms

Assembly 
Hall

Underground lab
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KEY TECHNOLOGIES AND APPLICATIONS

39

Photonics

Semiconductor pixel detectors (hybrid, monolithic/CMOS)

Micropattern gaseous detectors
Calorimeters
Scint. fibers

Micro-
bonding techniques 

& Wafer tests
flip-chip/3D-assemblies

wire bonding
chip tests

Nano-/Micro-
structuring

wafer post processing (…)
photonic metamaterials
micropattern structures

Fine-pitch structures
high-density interconnects

Kapton flex circuits

Detector modules 
readout electronics

mechanics
QA

Structure size

Goal: maximize synergies between development areas
FTD



NANO- AND MICRO-FABRICATION

40

Electron beam + optical lithography

• Planar nanostructures with feature 
sizes down to 50 nm

Postprocessing

• Etching (chemical, plasma)
• Deposition (metals, dielectrics)

3D Direct laser writing

• 3D polymer structures with sub-micron
feature sizes

• Millimeter-sized print objects possibleMer han d’r Dom och en Bonn!
Translation provided by https://mingsprooch.de/
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INTERCONNECT AND CHARACTERIZATION

41

Solder Ball Placer

Flip Chip Bonder
Wire Bonder

X-ray Inspection Device

Wafer Probe Station

X-ray Irradiation Device

3D Laser Tracker

Scanning Electron Microscope

In-beam testing and irradiation
• Cyclotron
• ELSA

FTD



ORGANISATIONSSTRUKTUR FTD

42FTD

2 Sprecher
• Geschäftsführung
• Verantwortung Personal FTD
• Budgetverantwortung FTD
• Vertretung des FTD nach außen

Vorstand: 
• AG-Leiter
• Technischer Leiter
• Vertreter wiss. Personal
• Vertreter admin.-techn.

Personal
• Vertreter Studierende

berichtet

wählt

Technischer Leiter

Administratives Personal Wissenschaftlich-technisches Personal



PERSONAL AM FTD
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Technischer Leiter
Dr. Markus Ball

Sekretariat
Workshops, Gäste, Web, 
Kommunikation, Outreach
Sarah Conee

Hausmeister
Richard Lagemann

Leitung Reinraum
Dr. Yevgen Bylevich

Reinraumtechnik
Jerome Laubner

Leitung Elektronik
Dr. Marco Vogt

Detektordesign & -integration
Dr. Dmitri Schaab

IT
N.N.

Haustechnik, Gase, 
Chemikalien
N.N.

Konstruktion, CAD
N.N.

Gemeinsames Elektronik-Labor
Walter Honerbach
Martin Kerp
Alexander Ochs
Katharina Rosenthal
Candas Tezel
Michael Henseler
Jörg Schmidt

Strahlenschutz:
Dr. Christoph Wendel
Dr. Fabian Hügging
Dr. Stefan Görtz
Dr. Marcus Grüner
Dr. Markus Ball

Laserschutz:
Dr. Andrea Bergschneider

Ingenieure + Techniker der Arbeitsgruppen

FTD



RESEARCH AT THE FTD
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● ATLAS (CERN): Inner Tracker Upgrade: 13m2 Hybrid Pixel 
detector

● Belle II (KEK): DEPFET Pixel detector and upgrade with 
monolithic CMOS detectors

● ALICE (CERN): Upgrade of Time Projection Chamber with GEM 
detectors, 50m2, new readout electronics

● AMBER (CERN): Planar GEM detectors with triggerless readout
● PANDA (FAIR): high-resolution electromagnetic calorimeter 

(20’000 crystals)
● IAXO (axion search at DESY/CERN): InGrid detectors
● ILC: TPC readout with pixelized gaseous detectors
● ELSA:

○ hadron physics: upgrade with charged-particle tracking 
and forward detectors

○ Lohengrin: dark photon search
○ Bethe-Heitler experiment: form factors

● Nanodetectors for photonics
● Chip design for readout and control of detectors
● Generic R&D on detectors: semiconductors, micropattern 

gaseous detectors
● Electronics for particle detectors
● Connection to Quantum Optics: Fibre Lab
● Cooperations with external partners  

FTD



CENTER FOR DETECTOR AND ACCELERATOR RESEARCH

45

FTD

ELSA

Cyclotron
• light ion beams
• p and n irradiation

• electron and 
• photon (pol.) beams

• 2010 m2  lab space
• 360 m2 clean rooms (ISO 5, 6, 7)
• underground laboratory
• assembly hall

Development of detector and 
accelerator technologies for 
fundamental physics

• international collaborations

• local experiments

• open for external users 
through EU-funded 
transnational access 
(STRONG-2020)

New Core Facility in planning:
• FTD
• ELSA (Phys. Institut)
• Cyclotron (HISKP)
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30 m2 experimental area

ELSA E3: A BEAMLINE FOR DETECTOR TESTS
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Irradiation setup

DUT box

MATERIAL SCIENCE AT CYCLOTRON

• Neutron irradiation region being prepared
• Future ideas: material investigation using proton and ion micro-beams (e.g. SNAKE)

• Proton beam (typical)
− 14 MeV, 1 µA, øFWHM<1 cm, 1013 p/s/cm2

− corresponds to 1016 neq/cm2 in about 2 h 

47FTD



CEDAR
Spin-offs / cooperations:

• radiation therapy: imaging, 
dosimetry, UHE/FLASH therapy
(TRA2/3 project with UKB)

• fast X-ray and electron imaging: 
integrated circuit development

• sensors for photons, electrons

• investigation of radiation
damage

• Development of detector and    
accelerator technologies for  
fundamental physics

• Unique opportunities for 
− detector and electronics 

development
− detector characterization and tests
− new ideas for transdisciplinary 

research

CEDAR

48

Goals: Forschungs- und 
Technologiezentrum
Detektorphysik
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SUMMARY
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15.11.2011

Antragsskizze
Art 91b GG

Vollantrag
15.03.2012 04.11.2014

Abriss Alte Pharmazie
02.10.2015

Beginn Tiefbau
02.11.2016

Grundsteinlegung
28.02.2018

Hüllenschluss

04.04.2016

Beginn Rohbau
14.03.2017

Beginn Innenausbau
05.07.2018

Einbau Reinraum
08.11.2021

Einweihung
05.07.2021

Übernahme durch Uni
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• Kickoff for FTD seminar series
• Introduction of groups
• External speakers
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