<

UNIVERSITAT

FORSCHUNGS- UND
TECHNOLOGIEZENTRUM
DETEKTORPHYSIK

THE FTD -
READY TO GO (AT LAST)!

Bernhard Ketzer

Jochen Dingfelder

email: sprecher@ftd.uni-bonn.de
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* Alook back at the development of the FTD

o Planning
o Construction
o Milestones & pitfalls

* Infrastructure and organization of the FTD

e Research at the FTD
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THE RESEARCH BUILDING PROGRAM

WR

WISSENSCHAFTSRAT

Research buildings

With the German Federalism Reform, the joint task of university construction,
including university medical schools, was abolished on 31 December 2006 and
general university construction transferred to the sole responsibility of the states
(Lander). At the same time, the Federal Government and the states created a
jointly financed instrument for investments in the higher education sector with
the funding of supra-regionally important research buildings, including large-scale
equipment.

Since 2007, the German Science and Humanities Council (Wissenschaftsrat, WR) has been
implementing the Research Buildings Programme on behalf of the Federal Government and
the states (Lander). It provides funding for investment projects that are “distinguished by
excellent scientific guality and national significance”. The aim is to improve the conditions
for German universities as successful players within the field of national and international
competition in research.
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THE PROPOSAL

* Proposal coordinators: I
. . . F hunegs- u . ntr
Marek Kowalski, Kai Brinkmann phunge: il Techa lgle S

Rheinische Friedrich-Wilhelms-Universitat Bonn o]

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

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

) Z-Stage proposal (pFE-prOposaL fUII proposal) Semiconductor Gasfilled  Photon ASICs Detector tests
. etectors etectors etectors accelerators
o Full proposal submitted: March 2012 detectors  detectors detect @ accelerat
° e ® e o SP 4 SP5
o Final positive decision: July 2012 e
. . Lir;e.-:-:'Col-l;éer < m g *._ EONe B B
* Financing volume: Proposed: 40 MEUR s
Granted: 33 MEUR e i "
Real costs: 55 MEUR e R e =
EELT !r;tﬁm?ntiara; R T ]
i = = =
TR o = =
FTD * FTD spokespersons since 2015: J. Dingfelder, B. Ketzer COMPASS S, /% T T A B "



HOW THE FTD COULD HAVE LOOKED ...

... an example
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HOW THE FTD COULD HAVE LOOKED ... 0
... another example Q

Various facade versions
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HOW THE FTD COULD HAVE LOOKED ...

... another example %

Facade option 3: The "Fortress” style
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THE CHINESE PEAR
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MID 2012 - MID 2015

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

* Decision: General contractor vs. planner = general planner
Builder-owner : BLB

General planner : HTP (before: HWP)
User . University of Bonn

e Started regular workshops with different construction trades & lab planners

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

Video
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INFORMATIVE MEETINGS FOR NEIGHBORS

23.04.2015 and 30.11.2016

Offentliche Informationsveranstaltung

Sehr geehrte Anwohnerinnen,

sehr geehrte Anwohner,

om Donnerstag, 23. April 2015 findet um 19.00 Uhr
im Wolfgang-Paul Hérsaal
Kreuzbergweg 28, 53115 Bonn

eine Informationsveranstaltung zum Neubauvorhaben
Technologiezentrum Detektorphysik TZD

fiir die Rheinische Friedrich-Wilhelms-Universitat Bonn

im Bereich WegelerstraBe / Ecke Kreuzbergweg statt.

Dazu laden wir Sie herzlich ein.

/4‘} universitéitm - @F X u w-—~1!

FTD
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Generalanzeiger, 25.05.2015
Forschungsbau fiir 38 Millionen Euro

Landesbetrieb informiert ii

ker der Universitit Bonn.
vorliegenden Plinen wird
Prachtbau, der iiber ei-
von insgesamt 5400

adratmetern verig und

- Forschungsbau* (TZD) fiir die Physi-

ber das geplante Grofprojek fiir die Uni-Detektorphysik

ANIMATION: HEINLE WISCHER PARTNER

dort ein Tieflabor im zweiten Unterge-
: werden. Das wird
dort iedelt, weil es vor Strahlung
von muss -
dafiir verwenden wir Baritbeton”, er-
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THE CONSTRUCTION (MILESTONES)

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

— Start of construction: Oct. 2015

- Underground construction: until mid 2016
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UNDERGROUND CONSTRUCTION

i

" 02.1012015
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UNDERGROUND CONSTRUCTION

12.022000 " o ™ e 23.02.2016
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UNDERGROUND CONSTRUCTION
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UNDERGROUND CONSTRUCTION
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THE CONSTRUCTION (MILESTONES) %

— Start of construction: Oct. 2015
— Underground construction: until mid 2016

- Foundation stone ceremony: 2. Nov. 2016

FTD 17



FOUNDATION STONE CEREMONY
02.11.2016

GEFAROENT VoM ngrﬂmm

* Bundesministerium lch lade Sie herzlich ein zur BegriiBung Dr. Martin Brans

* fidr Bildung i Mieder, al MEW
bpsel A Grundsteinlegung Leiter der Niederlassung Kéln des BLB NR

GruBworte Ashok Sridharan

fiir den Neubau Oberbirgermeister der Bundesstadt Benn

Techpologlfaz_entrum Petgktorphys& ) ) Svenja Schulze

fir die Rheinische Friedrich-Wilhelms-Universitdt Bonn Ministerin fir Innovation, Wissenschaft und Forschung
: Kreuzbergweg 26 / Ecke Wegelerstrae in 53115 Bonn des Landes Nordrhein-Westfalen

am 02, November 2016 um 10:30 Uhr Thamas Rachel

Porlomentarischer Stootssekretar bei der
Bundesministerin fiir Bildung und Forschung

{p Prof. Dr. Michoel Hoch
r/LE 4‘. " l j(‘]val? Rektor der Rheinischen Friedrich-WilhelmsUniversitat Benn
Dr. Martin Chaumet

Dr. Martin Brans Geschaftsfihrer des BLB NRW

Leiter der Niederlassung Koin des Bau- und Liegenschaltsbetrieb (BLB) NRW

Bau- und Liegenschafishetrich NRW
Kéln

Im Anschluss laden wir Sie zu einem Imbiss ein.
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FTD

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 fir Instrumentierung und Technologie

CSDT — Center for Sensor and Detector Technology

BonSAl — Bonn Center for Sensors, Accelerators and Instrumentation
CEDAR — CEnter for Detector and Accelerator Research

FZD — Forschungszentrum Detektorphysik

FTD — Forschungs- und Technologiezentrum Detektorphysik

... ahd more ...

19



THE LOGO %

Bosse & Meinhard (designers of new university logo)

Forschungs- und
Technologiezentrum
Detektorphysik

FTD 20



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

/

15.09.2017

13.02.2018 .
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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

2014

2015

2016

s [10[11]12

1[2[sfa]s[e[7[8[s10[11[12|1[2]3as]6[7]8 s 10[12]12[1]2
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2017 2018 GABE
{3/4/s/6/7[8/9/10[11]12[% 2]3/a[s|6|7 8|9Wo/11{12

I'I T

Ausfiihrungsplanung
Rohbau/SB-Fassade
Fassade/Dach
TGA
Labor/Reinraum
Ausbau
AuBenanlagen

Ausschr./Vergaben
Erdbau
Rohbau/SB-Fassade
Fassade/Dach
TGA
Labor/Reinraum
Ausbau
AuBenanlagen

pf

Vergabe
AuBRenanlagen
erfolgt, Ausbau

noch bis Marz 2018

AusfUhrungsplanu
Reinraum agsgse';mlogen

I
I
I
I
:
I
A e :
1 1

Vergabe —

y =

Ersatzvornahme
Aufzug abgeschlossen
1 I

|
Gebaudehiille Ende
e 02/18 , dicht”

Ausfiihrung
Erdbau
Rohbau/SB-Fassade
Fassade

Ausbau
AuBenanlagen

massive
T parallele

Abnahmeprozess

? ..................... “ ............... Saghch
T E—

O — i
Bautatigkeit |IIIII@
bis

Ersteinrichtung Uni

Beginn Inbetriebnahme Fernwarme nicht erfolgt,
Bauheizune erfolet konventionell mit Ol
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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

Ausfiihrung Soll gem
Bauzeitenplan 12.12 2018

2014 2015 2016

2017

2018

9i10/12/12[1/2{3/4/5/6:7i8:9/1011/12[1/2/3/4!5/6:7{8!9/1011/1)

1/2/3/4/5/6/7:8/9 1011\

1:2/314i5/6/7/8i9{10i11/12

Ausfiihrungsplanung
Rohbau/$B-Fassade
Fassade/Dach
TGA
Labor/Reinraum
Ausbau
AuBenanlagen

—_—

Ausfuhrungsplanung
weiterhin nicht
abgeschlossen | ~mm

~ —

-~ —

Ausschr./Vergaben
Erdbau
Rohbau/$B-Fassade
Fassade/Dach
TGA
Labor/Reinraum
Ausbau
Auflenanlagen

—

massive
parallele
Bautatigkeit
bis Fertigstellung

Ausfiihrung
Erdbau
Rohbau/$B-Fassade
Fassade
Dach
TGA
Labor/Reinraum
Ausbau
Aullenanlagen

Abnahmeprozess

I

Einrichtung Uni

--------------- m”ﬂ“““w "
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CLEAN ROOM ASSEMBLY

17.12.2018

FTD .I 27



CONSTRUCTION SITE INSPECTION

FTD
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\'TERIOR WORK ¢
INSTALLATIONS




PROFESSIONAL PICTURES EARLY 2021
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PROBLEM WITH THE ROOM GRID

o L
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FTD
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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)

FTD 32



A HISTORY OF WATER DAMAGES

=

The big one
on 10.8.2019

10-20 m3
of water
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A HISTORY OF WATER DAMAGES %

... and a couple more ...

23.6.2021 g ' 11.8.2021

FTD
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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

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

FTD 35



FTD

HANDOVER OF THE FTD TO U. BONN

i Sy

15.07.2021
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INAUGURATION OF THE FTD

Im Innenhof des neuen Forschungs- und |
Technologiezentrums Detektorphysik.

08.11.2021

Over 32,000 More Square Feet
for Top-Level Research

University of Bonn's Research and
Technology Center for Detector Physics
gets ceremonial opening

\| Forschungs- und
\| Technologiezentrum
Detektorphysik

I “m“.--_ g l;" B g "
Minister Pfeiffer-Poensgen was full of praise for the new building, holding

future: “Bonn is regarded as a proven center for particle, hadron and astroparticle physics, both within Germany and

further afield. Its focus on detector physics is one of the key things that makes the University of Bonn unique. With

the new Research and Technology Center for Detector Physics, we in the state government, together with our Y .
counterparts at federal level, want to continue strengthening basic research in this field and thus top-level research \ Sty
FTD in North Rhine-Westphalia as a whole.” J " 37
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FTD

Office space: Lab space
* 880m’ + 2010 m2
e 4 Levels .

4 Levels + Underground Laboratory
* 360 m? clean rooms (ISO 5, 6, 7)

l [j ,,,,, I .
= o
0G3 d — -
= INENN) EEEEEE| B
T T
7 «Lleatrfoom
0G2 0 e
o : o v 5
l'.‘-;. : v, =]
EG | Cil ;&rm“
L L |
U1 o we. | v || we
U2 '

Wegelerstrafie
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KEY TECHNOLOGIES AND APPLICATIONS

Semiconductor pixel detectors (hybrid, monolithic/CMOS)

. Micro-
Nano-/Micro- i :
structurin bonding techniques = b0 nitch structures | Detector modules
. & Wafer tests - readout electronics

. : _ high-density interconnect mechanics
flip-chip/3D-assemblies Kapton flex circuits

wire bonding QA
chip tests

wafer post processing (...)
photonic metamaterials
micropattern structures

Calorimeters

Micropattern gaseous detectors Scint. fibers

FTD 39



N

NANO- AND MICRO-FABRICATION

Electron beam + optical lithography Postprocessing 3D Direct laser writing

‘l

e Planar nanostructures with feature

* Etching (chemical, plasma)

sizes down to 50 nm * Deposition (metals, dielectrics) Mer han d'r DOm OCh en Bonn!
Translation provided by https://mingsprooch.de/

FTD



INTERCONNECT AND CHARACTERIZATION

X-ray Irradiation Device

THT s unter S&iri_g—-
durchstrahlung

CR: Nikon
X-ray Inspection Device

==

—

RN R AR AR AN

3D Laser Tracker

Dissertation N. Heurich (2017)

ATERRIAARL AL

In-beam testing and irradiation

Wafer Probe Station
*  Cyclotron

Flip Chip Bonder e ELSA
FTD Wire Bonder “



ORGANISATIONSSTRUKTUR FTD

Vorstand:

* AG-Leiter 2 Sprecher

* Technischer Leiter wahlt ,| * Geschéftsfihrung

* \Vertreter wiss. Personal < * Verantwortung Personal FTD

* Vertreter admin.-techn. berichtet e Budgetverantwortung FTD
Personal * Vertretung des FTD nach aul’en

* \ertreter Studierende

|

Technischer Leiter

Administratives Personal |« »| Wissenschaftlich-technisches Personal
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PERSONAL AM FTD

Sekretariat

Workshops, Gaste, Web,
Kommunikation, Outreach
Sarah Conee

Hausmeister
Richard Lagemann

N.N.

Haustechnik, Gase,
Chemikalien
N.N.

Technischer Leiter
Dr. Markus Ball

Leitung Reinraum
Dr. Yevgen Bylevich

Reinraumtechnik
Jerome Laubner

Ingenieure + Techniker der Arbeitsgruppen

FTD

Leitung Elektronik
Dr. Marco Vogt

Gemeinsames Elektronik-Labor
Walter Honerbach

Martin Kerp

Alexander Ochs

Katharina Rosenthal

Candas Tezel

Michael Henseler

Jorg Schmidt

Detektordesign & -integration
Dr. Dmitri Schaab

Konstruktion, CAD
N.N.

Strahlenschutz:

Dr. Christoph Wendel
Dr. Fabian Hlgging
Dr. Stefan Gortz

Dr. Marcus Gruner
Dr. Markus Ball

Laserschutz:
Dr. Andrea Bergschneider
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RESEARCHAT THE FTD

e ATLAS (CERN): Inner Tracker Upgrade: 13m? Hybrid Pixel
detector
e Belle Il (KEK): DEPFET Pixel detector and upgrade with
monolithic CMOS detectors
e ALICE (CERN): Upgrade of Time Projection Chamber with GEM
detectors, 50m2, new readout electronics _
AMBER (CERN): Planar GEM detectors with triggerless readout | >
e PANDA (FAIR): high-resolution electromagnetic calorimeter
(20’000 crystals)
IAXO (axion search at DESY/CERN): InGrid detectors
e |LC: TPC readout with pixelized gaseous detectors
e ELSA:
o hadron physics: upgrade with charged-particle tracking
and forward detectors
o Lohengrin: dark photon search
o Bethe-Heitler experiment: form factors
e Nanodetectors for photonics
e Chip design for readout and control of detectors
Generic R&D on detectors: semiconductors, micropattern
gaseous detectors
e Electronics for particle detectors
Connection to Quantum Optics: Fibre Lab

e Cooperations with external partners
FTD




CENTER FOR DETECTOR AND ACCELERATOR RESEARCH

New Core Facility in planning:
e FTD

e ELSA (Phys. Institut) _ @ A S X
B N A TN Y o QPR [ 360 m? 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 Cyclotron
through EU-funded light ion beams
transnational access | p and n irradiation
(STRONG-2020) | -

FTD
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Beam monitoring
Beam dump

Measurement
setup

with several
planes of

pixel detectors

top view




MATERIAL SCIENCE AT CYCLOTRON

* Proton beam (typical)
— 14 MeV, 1 pA, @<l cm, 1013 p/s/cm?
— corresponds to 10® n,./cm? in about 2 h

Irradiation setup

High Current
Site

Isochronous Cyclotron

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

Goals: Forschungs- und

Spin-offs / cooperations:

* sensors for photons, electrons

W

Technologiezentrum \

; tektorphysik

Development of detector and
accelerator technologies for
fundamental physics

L%

Unique opportunities for

Super
KEKB

[5)

‘i\l | |
> 7

Electron %@ﬁg ,
Accelerator ELSA

— detector and electronics
development

4

— detector characterization and tests

— new ideas for transdisciplinary
research

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

fast X-ray and electron imaging:
integrated circuit development

Cyclotron

* investigation of radiation _ T

damage

FTD MATTER



SUMMARY

g
faen
&

umvers\ta(hunnl
Foschungstuten an

Forsct - und Technologi
Detektorphysik

Rheinische Friedrich-Wilhelms:

Vollantrag Beginn Tiefbau Grundsteinlegung Hullenschluss Ubernahme durch Uni
Antragsskizze Abriss Alte Pharmazie Beginn Rohbau Beginn Innenausbau Einbau Reinraum
Art 91b GG . TG : :

Einweihung

FTD
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Kickoff for FTD seminar series

Introduction of groups

External speakers
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