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Particle Physics at DESY

DESY’s ambitions in HEP: a centre of excellence

Serve as hub for the German universities to SIS On-Site

enable and/or strengthen contributions to
international projects

Host an attractive on-site programme Future |

of medium scale experiments Al 8
Fagctory

Host a world-class theory group spanning
a broad range of topics

Be at forefront of technology developments
(accelerator & detector R&D, computing)

Provide infrastructure required by national

and international researchers for HEP research
(testbeam facility, DAF, IDAF / Tier centre, ...)
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STRATEGY
2030

Update 2022

The 2 DESY Pillars

DESY s Mission

Mission Statement

Exploiting large scale
infrastructures, DESY is
striving to decode matter in
all its manifestations, and
the fundamental relations
between its structure and
function, to provide
robust knowledge base

for solving the big questions
of mankind, and pressing
challenges facing science,
society and industry.
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DESY’'s competences
to fulfil its mission

DESY
R

Accelerator R&D
Photon Science
Particle Physics
Astroparticle Physics

DESY

Technologies

Large Scale Facilities
Big Data, Computing

DESY
Innovation

Industry Cooperation
Start-up Environment
Service Infrastructure
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By H.Dosch

STRATEGY

2030
Update 2022

Questions to be adressed

/1. DESY s science and innovation gold mines? \

2. DESY s mission-critical research infrastructures ?

3. DESY s research infrastructures
with high discovery potential ?

4. DESY s role in international collaborations.
5. DESY s future applications fields ?

How can we increase the societal impact of the lab ?

\6. DESY s role in the Helmholtz Association j
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By H.Dosch

DESY. Strategy Review & Re-Boost Process
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STRATEGY
2030

Update 2022

,Fact sheet Topics"

Directly relevant
to FH

Research
Infrastructure

PETRA IV Re-
Alignment

FLASH-XFEL

PITZ and ARES
UED / REGAE

Plasma ARD LK1

Local particle physics
experiment

Test beam
Astro: GW / Einstein

International
Cooperations & future
role of DESY

Computing Facilities
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Research and
Cross-disciplinary

Cross-cutting

topics
Quantum Digital DESY
Technology
Water / CMWS Detector
Development
Imaging Campus

Nano / Material
Research - CIMMS

Life Science / Cryo
Platform

Operational

Technical Service
groups

Administrative
Service Groups
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Key questions for particle physics
DESY strategy loop

What are the gold mines?
« On-site axion experiments = expand beyond axions towards VMB/ high frequency GWs?

What are commitments to international collaborations?

» ATLAS and CMS tracker endcaps (until ~2029), operation/calibration/maintenance for HL-LHC
« Belle Il PXD construction & commissioning (until ~2024), operation/mainetnance/calibration until L=50/ab

Invest in experimental gravitational wave research?

» Local experiments and/or Einstein Telescope and/or LIGO/VIRGO/KAGRA?

* New large center for astrophysics will be built in Lausatia/Saxony: scientific focus GWs (Einstein Telescope) and SKA
How to run the DESY test beam during PETRA IV?
How to advance computing and digitalisation at DESY during the next decade?

How to make quantum technologies sustainable at DESY?

How/where to focus detector development for the future?
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Other relevant news



Crisis Situation

World is going through an energy crisis due to Russian attack on the Ukraine
* Increased energy costs, inflation (+10%) and salaries (+6%?7)
« Shortage of gas, helium, energy

Shortage of supplies in post-COVID world also still a problem

Budgets of research institutions increase only by 2%
« Some help recently provided for dealing energy prices

DESY Energy 152.5 GWh: 80% spend on accelerators (8% on computing centre)

* For 2023 80% was already purchased. Will purchase as much as possible with remaining money foreseen in
budget

 If we cannot afford all we need, PETRA Il run time reduced (= bad for users)

FH budget is 85% salaries

« Started to reduce fellowships and Ph.D. student positions (but will have direct negative impact on research)
« Strongly scrutinizing replacement of all retirements, i.e. whether or not a replacement is needed now

* Must ensure we deliver on committments
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FH Budget

Overview
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« About 85% of the budget is personnel

* In research groups >50% of personnel has fixed term contracts (postdocs and Ph.D. students)

» Infrastructure groups: electronics (ZE and FE), library (L), IT, project planning & management (IPP),
school / kita education (FSP)
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Future campus — Special funding of federal goverment

Impacted by pandemic, Russian attack on the Ukraine and other factors

General inflation affects construction cost: massive
increase in prices (from 2021 to 2022 +23,7 % in
Germany)

« Regional construction costs in Hamburg show an even
larger increase

» Very unclear how market will develop in times of increasing
interest rates

Need for new priorities for campus development
- TECHNICUM and Logistics Hall postponed

Further adjustments of campus planning likely needed
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Miscellaneous News ltems
FH Highlights and concerns

LUXE is very close to passing CD1
» Review of the technical groups & project review committee =» on agenda for DIR meeting Nov. 18th for CD1

BabylAXO magnet:

* Need Al-stabilized Rutherford cable: not available outside Russia. Workshop in September at CERN => Effort in
Chinca exists (CEPC), CERN working with European companies to see if one could invest in mastering technology

Gravitational waves:
« Should FH strengthen gravitational wave research? = See meeting today.

New outreach liaisons
* Freya Blekman (focus on news articles) and Christian Schwanenberger (focus on events)

Awards:

 New ERC Consolidator Grant: Elli Pomoni (theory)

 New Young Investigator Group: Thibaut Humair (Belle Il)

« DESY award for exceptional achievements: Frauke Poblotzki (ATLAS/Belle: CO2 cooling)

New fortnightly newsletter on FH activities to entire division since April
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Fact sheet preparations (with direct FH involvement)
Part |

 Local particle physics experiments: A. Lindner, T. Behnke, A. Ringwald, K. Peters

« What is the scientific and strategic value of these experiments for DESY?
« What are the resources required for these experiments and what is contributed by external collaborators?

« What is the vision for local experiments beyond POF [V?

» Test beam: M. Stanitzki, H. Ehrlichmann, T. Behnke

« What is the scientific and strategic value of test beam at DESY, and what are the scientific requirements on it?
« What are the options for test beam at DESY during PETRA IV? And, what challenges, risks and resources are associated with them?

« Can the test beam be further developed to serve a broader community within and outside DESY?

 Quantum Technology: K. Borras, K. Jansen, K. Rossnagel, |. Mahns, S. Worm

« What core expertise can DESY contribute to the area of quantum technology?
* What resources are required to have an impact, and how can they be secured?

« Which aspects have the largest potential for technology transfer?
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Fact sheet preparations (with direct FH involvement)
Part Il

« Detector Development: T. Behnke, I. Gregor, H. Graafsma, S. Worm

« What is the scientific and strategic importance of detector R&D for DESY?
« What are the key technologies DESY should focus on in view of their importance for science and potential for technology transfer?

« What resources are required, and how can they be secured?

« Computing facilities: M. Thevenaux, K. Ohrenberg, C. Wissing, A. Barty, K. Leffhalm, H. Reichert

« What are the requirements of the various scientific projects on the computing facility at present, and how will this develop in the next
10 years?

» What are the resources required currently for the facility, and how will this develop?

« How could a future vision for a large computing facility serving the needs of DESY look like?
- Digital DESY: V. Gilzow, O. Seeck, A. Eichler, E. Drohnhauser, M. Ackermann

« What is the vision for Digital DESY?

» Is the current structure for implementing this vision adequate to make the required progress towards transforming DESY into a digital
lab?

« What resources are required, and how can they be secured?
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Fact sheet preparations (with direct FH involvement)
Part 1l

« Gravitational Waves: M. Kowalski, R. Porto, A. Ringwald, G. Servant (led by C. Stegmann)

« What are the disadvantages for DESY or Germany if DESY does not get involved in the field of gravitational wave physics?
« What role can DESY play in this field, i.e. do we just participate or can DESY take a leading role?

« What future options emerge if DESY gets involved in gravitational wave physics?
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Energy Consumption

Main consumers at DESY

« DESY plans to buy as much energy as it can
afford

* If not enough can be bought PETRA will be
turned off for some time => affects users
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Energieversorgung
Uberblick

Extreme Entwicklung der Gas- und Strompreise als Folge
des Ukraine-Kriegs

Sowohl Kostenfrage als auch Mangellage
sehr dynamische und komplexe Gesamtsituation

Bereichsubergreifende Energy Taskforce
aus M, V und FH (Koordination D6) erarbeitet in enger
Abstimmung mit dem DIR Szenarien und MalRnahmen

Groliteil des DESY-Energieverbrauchs entfallt auf
Beschleunigerbetrieb (ca. 90 %)

Kleinverbraucher (ca. 10 %) umfassen drei Gruppen:

« Zentrale Anlagen
« Blrogebaude
« Teststande, Labore, Werkstatten etc.

DESY.| APC+PRC Open Session | Beate Heinemann | 15 Nov 2022

* DESY kauft sogenannte Futures in Tranchen und
minimiert damit das Preisrisiko (fir 2022 sind 100 % fixiert;
2023: 80 %; 2024: 60 %; 2025: 40 %)

» Extreme Preisentwicklung:
J-Arbeitspreis fur 2022 (DESY-HH):
Strom-Futures fur 2023 am 28.9.:

7,03 ct/kWh
50,14 ct/kWh

« Zusatzlich Mangellage moglich

Fernwarme (HH: 15 % Gasanteil)

» Warme Hamburg: Reduktion der Lieferung mdglich (50 %)

* DESY kann Teil seines Warmebedarfs mittels Abwarme
decken (wenn Beschleuniger laufen)

* AusschlieRlich Standort Zeuthen
* Vertrag bis Ende 2022, flr 2023 wird neuer Anbieter

gesucht (signifikante Mehrkosten zu erwarten)
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Heliumkrise

Angespannter Weltmarkt

« DESY bendtigt ca. 60.000 m3 Helium pro Jahr fiir European XFEL,
FLASH und kleine Experimente

«  Weltweit Heliumknappheit aufgrund angespannter Versorgungslage:

Brande in der erst 2021 gestarteten Amur-Anlage in Russland und
ungeplante Wartungsarbeiten der BLM-Anlage in den USA

 Monatelange Ausfalle zu erwarten
« Zugleich extreme Verteuerung:

Ende 2021 13 €/m?
Sept. 2022 45 €/m3 (1)

« DESY-Zulieferer beruft sich wegen Lieferausfallen auf hdhere
Gewalt und liefert zunachst nur noch Teilmengen

«  Zur ersten Uberbriickung hat DESY einen Kooperationsvertrag
mit CERN abgeschlossen: ,,Ausleihe® von 20.000 m3 Helium
fur dringende Bedarfe (Rucklieferung innerhalb von 3 Jahren)
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Anlage des U.S. B

ureau of Land Management (BLM)
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