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Mission

Atominstitut TU Wien ni Wien
Combining forces
of 5 institutes of TU Wien, Uni Wien, Austrian Academy of Sc. for:

Vienna-wide graduate education at highest level
in theoretical and experimental particle physics

1. Broad and quality scientific expertise

exposing our PhD students to full

range (exp/th) of particle physics > Vienna centre of excellence for graduate
High-level student recruitment education in fundamental physics

Coordinated education > EL?SU?uality and competitive research

Intensive monitoring » Optimal career opportunities for PhD’s

International cooperations
6. Outreach and alumni culture
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Research areas

Gravity,
Interactions Beyond the Standard Model,
Weak Interactions,

vV vyVvVvyy

Strong Interactions and
Strongly Interacting Matter,

» Particle Detection and Data Analysis
CERN, ILL, ATI, BELLE, ASACUSA, CRESST, ...

Gravity

» Quantum gravity — outstanding challenge, new ideas from gauge/gravity duality
» Conversely: gauge/gravity duality as a new tool

» Connection cosmology—particle physics (dark matter!)
> Neutron interference experiments
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Research areas

Gravity,
Interactions Beyond the Standard Model,
Weak Interactions,

vV vyVvVvyy

Strong Interactions and
Strongly Interacting Matter,

» Particle Detection and Data Analysis
CERN, ILL, ATI, BELLE, ASACUSA, CRESST, ...

Beyond the Standard Model:
» High energy collider searches
» Dark Matter, theory and detection
» Tests of fundamental symmetries (CPT)

S

w/ crucial input from studies of
Weak Interactions:

» Neutrino physics

» Heavy flavor physics

» Neutron decay
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Research areas

Gravity,
Interactions Beyond the Standard Model,
Weak Interactions,

vV vyVvVvyy

Strong Interactions and
Strongly Interacting Matter,

» Particle Detection and Data Analysis
CERN ILL, ATI, BELLE, ASACUSA, CRESST, .

Strong Interactions:

> Jet and top quark physics

» Hadronic light-by-light scattering
» Holographic QCD

» Strongly interacting hot and dense matter (quark-gluon plasma, neutron stars)
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Recruiting

dk I I VIENNA DOCTORAL PROGRAM
Particles & Interactions
The Vienna Doctoral Program for Particles and Interactions (DK-PI) welcomes applications for

PhD fellowships in experimental and theoretical particle physics.

The DK-PI is a graduate program that is targeted to outstanding and excellent students and offers
research opportunities in the physics of elementary particles and hadronic matter,

including theories beyond the standard model, dark matter and gravity

three year contract with social and health benefits

possibility for a fourth year if six months are spent at a different research institution abroad
introductory and specialized as well as soft skill courses at

TU Wien, University of Vienna, and Austrian Academy of Sciences

support for travel to scientific workshops, schools, and international conferences

research stays at various partner institutions around the globe

3k ] The next call for applications
for PhD fellowships is open.

El‘ . hree selection rounds per year.
www.dkpi.at We specvﬁcally invite applications by women.
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Students of 2nd Funding Period
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73 PhD students
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Training Program

(guest lecturers financed mostly thanks to extra financial commitment of TUW and UV)

in Vienna:
» Advanced courses integrated in curricula of the two universities:
UV and TUW offering complementary introductory and advanced lectures

m 1 B

e Introduction to Particle Physics Atomic, Nuclear und Particle Physics |
Lectures Experimental Particle Physics | Concepts and Tests in Particle Physics
P, Particle Physics I Atomic, Nuclear und Particle Physics I
cycle Experimental Particle Physics II Data Analysis and Particle Detectors
Advanced Basics i Field Theory icle Physics
ectures Master
4 semester Particle Physics: Status and Perspectives  Statistical Methods and Data Analysis.
cycle
Specialized Field Theory and tring Theory
Directions
tectors and Experi ical Topics
Lectures based Methods L
ondemandor | iscellaneous Topics

availability
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Peter van Nieuwenhuizen

Breakthrough Prize 2019
for Supergravity

thanks to extra financial commitment of TUW and UV)

» Advanced courses integrated in curricula of the two universities:
UV and TUW offering complementary introductory and advanced lectures
» DK-PI Guest Professors: (block courses equivalent to 2 hours/semester)
> Prof. Ryugo Hayano (University of Tokyo):
The Physics of Exotic atoms 8 lectures, May — June 2016
» Prof. Claude Amsler (CERN):
The Quark Structure of Hadrons
8 lectures with graded homework exercises, Nov 2016
» Prof. Peter van Nieuwenhuizen (Stony Brook University):
Supersymmetry and Supergravity
14 lectures with graded homework exercises, Jan — Mar 2017
» Dr. Simon Platzer (Durham University):
Collider Physics
10 lectures with graded homework exercises, Apr —Jun 2017
> Prof. Jirgen Reuter (DESY Hamburg):
Physics Beyond the Standard Model
9 lectures with graded homework exercises, May — June 2017
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Training Program

(guest lecturers financed mostly thanks to extra financial commitment of TUW and UV)
in Vienna:
» Advanced courses integrated in curricula of the two universities:
UV and TUW offering complementary introductory and advanced lectures
» DK-PI Guest Professors: (block courses equivalent to 2 hours/semester)
» DK-PI Lectures: (special lecture series w/ 4—10 hours in Vienna)
» Prof. Laura Fabbietti (TU Munich):
Chiral Symmetry Breaking and Restauration
4 lectures, February 2015
> Dr. Ringaile Placakyte (DESY):
Parton Distribution Functions of the Proton: from HERA to LHC
2 lectures, October 2015
» Prof. Soo-Jong Rey (Seoul National University):
Introduction to Little String Theory
2 lectures, July 2017
> Dr. Ralf Lehnert (ICSS Bloomington, Indiana):
CPT Symmetry and CPT Violation
5 lectures, July 2017
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Training Program

(guest lecturers financed mostly thanks to extra financial commitment of TUW and UV)
in Vienna:
» Advanced courses integrated in curricula of the two universities:
UV and TUW offering complementary introductory and advanced lectures
» DK-PI Guest Professors: (block courses equivalent to 2 hours/semester)
» DK-PI Lectures: (special lecture series w/ 4—10 hours in Vienna)
» Erwin-Schrodinger Guest Professors
> Prof. Aneesh Manohar (University of California, San Diego)
The standard model effective theory and dimension 6 operators
1 lecture Nov 2014, 3 lectures Mar 2015
> Prof. John F. Donoghue (University of Massachusetts, Amherst)
Low-Energy Effective Theory of Quantum Gravity
4 lectures, Oct-Nov 2015
» Prof. lain W. Stewart (MIT Cambridge)
Effective Theory Methods for Collider Physics
4 lectures, June - July 2016
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Training Program

(guest lecturers financed mostly thanks to extra financial commitment of TUW and UV)
in Vienna:

» Advanced courses integrated in curricula of the two universities:
UV and TUW offering complementary introductory and advanced lectures

» DK-PI Guest Professors: (block courses equivalent to 2 hours/semester)
» DK-PI Lectures: (special lecture series w/ 4-10 hours in Vienna)

» Erwin-Schrodinger Guest Professors

» DK-PI Student Colloquia (~ monthly, 2 presentations by DK-PI students)
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Training Program

(guest lecturers financed mostly thanks to extra financial commitment of TUW and UV)
in Vienna:

» Advanced courses integrated in curricula of the two universities:
UV and TUW offering complementary introductory and advanced lectures

DK-PI Guest Professors: (block courses equivalent to 2 hours/semester)
DK-PI Lectures: (special lecture series w/ 4-10 hours in Vienna)
Erwin-Schrédinger Guest Professors

DK-PI Student Colloquia (~ monthly, 2 presentations by DK-PI students)
Vienna Theory Lunch Seminar (weekly, students-organized, free pizza)
in addition to regular seminars at TUW, UV, HEPHY, SMI

discontinued during pandemy, restarting this October!

vy vVvyyy
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Training Program

(guest lecturers financed mostly thanks to extra financial commitment of TUW and UV)
in Vienna:

» Advanced courses integrated in curricula of the two universities:
UV and TUW offering complementary introductory and advanced lectures

DK-PI Guest Professors: (block courses equivalent to 2 hours/semester)
DK-PI Lectures: (special lecture series w/ 4-10 hours in Vienna)
Erwin-Schrédinger Guest Professors

DK-PI Student Colloquia (~ monthly, 2 presentations by DK-PI students)
Vienna Theory Lunch Seminar (weekly, students-organized, free pizza)
in addition to regular seminars at TUW, UV, HEPHY, SMI

discontinued during pandemy, restarting this October!

vvyVvyYyy

Intend to keep as much as possible after the end of the DK-PI
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Retreats, DKPI Summer Schools, VCES,

o for education + team formation:
— yearly Retreats (one weekend)

— yearly Summer Schools (one week)
Topics selected from theory and experiment such as to maximize interest of both theorists and

experimentalists, introductory/hands-on courses with exercises

DKPI SUMMER SCHOOL SEPT. 19 - 23, 2016

Tores: . kT YR oo
physics {

nsemataton o oo Pyses VIENNA PARTICLE PHYSICS
SPEAKERS: Kai ER!NKMMN(JLUG ieBlen), Andreas SCHMITT (STAG), O\m\em(a(

Thamas SCHWETZMANGOLD (41 e V0SS (GERN), RS

Michael WEBER (GERN)
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Retreats, DKPI Summer Schools, VCES,

o for education + team formation:
— yearly Retreats (one weekend)

— yearly Summer Schools (one week)
Topics selected from theory and experiment such as to maximize interest of both theorists and

experimentalists, introductory/hands-on courses with exercises

278§ b I

DKPI SUMMER ScHOOL SEPT. 17 - 21, 2018

‘SPEAKERS: /
(U. of Wisconsin - Madison) Neutrinos” /

Michal Malinsky.(Charles U. Prague) “Standard Model and Bevrmd
cia) “Effective Field Theory”
Helsinki)“Cool Quark Matter & Gravitational Waves”

SPEAKERS [y ddid = %

Philippe Brax (University of Paris-Saclay) “Light Scalars: From Cnsmnlnxyh_ﬂramrv Experiments™
Geoffrey Compére (University of Brussels) “Gravitational Waves in Linearized Theory"

Christian Ecker (University of Utrecht) “Numerical Holography”
Martin Fertl (University of Washington) “Muon g-2 - Experiment”
Matthew McCullough (CERN) “Physics beyond the Standard Model”
Massimo Passera (INFN) “Theory of Lepton g-2"

Jeionss ey

w uly s 2019
Limited number of participants
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as to maximize interest of both theorists and

with exercises

DKPI SUMMER SCHOOL

Traunkirchen, Austria Septr20=2472021"

Please register at
‘www.dkpl.at
by July 18, 2021
hited number of participants

SPEAKERS:
Michael Benedikt & Martin Aleksa (CERN): “Future Circular Colliders*
Alexey Boyarsky (University of Leiden): “Sterile Neutrinos".

Nora Brambilla (TU Miinchen): “Quarkonium Physics”

Andreas Crivellin (PST, CERN): “Flavour Anomalies”

Dominik Schwarz (University of Bielefeld): “Tensions in Cosmology”

resumed 2021 in person (no comparison!)

2020: Summer School on-line due to pandemic

9/13
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Retreats, DKPI Summer Schools, VCES, ...

e for education + team formation:

— yearly Retreats (one weekend)

— yearly Summer Schools (one week)

e topical Vienna Central European Seminar (2-3 days end of November)
NG 10 v o o s

INFLATION AND COSMOLOGY

onp
PHYSICS AT LHC - RUN 2

@l g aw

2016 at Natural History Museum of Vienna
accompagnied by major public outreach activity

2020, 2021: cancelled due to lockdowns — resumed 2022 at TUtheSky
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Longer-term research stays abroad

Speciality of FWF DK program

Sending PhD students abroad for 6 or 3+3 months enables 4th year in DK
» 32/73 PhD students sent abroad for such research stays

» invaluable preparation for future post-doc career:
— frequently basis for post-doc positions abroad
— boost for personal scientific development

U. Oxford ETH Zirich U. Jyvéskyla, Finland
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Longer-term research stays abroad

Speciality of FWF DK program

Sending PhD students abroad for 6 or 3+3 months enables 4th year in DK
» 32/73 PhD students sent abroad for such research stays

» invaluable preparation for future post-doc career:
— frequently basis for post-doc positions abroad
— boost for personal scientific development

months countries/places
EU 93 D (TUM, MPI, DESY, ...), E,NL, S, FIN, |, F, B
CH 33 CERN, ETH Zurich
USA 24 MIT, Stanford, Baltimore, Colorado, Stony Brook
UK 12 Manchester, Oxford, Southampton
Japan 12 Kyoto, Tokai, Nara Women’s U.
India 3 Chennai
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PhD Prizes

Victor Franz Hess Prize of Austrian Physical Society for PhD Thesis

2016 Max RIEGLER*
How General is Holography? Flat space and higher spin holography in
2+1 dimensions

2018 Erica BRONDOLIN'
Track reconstruction in the CMS experiment for the High Luminosity
LHC

2022 Frederic BRUNNER
Glueballs and Gauge/Gravity Duality:
Unravelling the mysteries of the (strong) force

2023 Josef Leutgeb*
Holographic QCD and the Anomalous Magnetic Moment of the Muon

*: also Promotio sub auspiciis praesidentis rei publicae
f: also CMS Achievement Award 2016

not to mention
several CERN and DESY fellowships, Schrédinger fellowships, DOC fellowships, ...
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Thank you

Sad that the FWF discontinued its DK programme, depriving us of a 3rd funding period, =’(
but:

A big thank-you to the FWF, TU Wien, Univ. Vienna, and OAW
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Thank you

A big thank-you to the FWF, TU Wien, Univ. Vienna, and OAW

and also to those who carried out all the DK-PI administration:

Andreas IPP  Simone KRUGER Andrea SMITH-STACHOWSKI

£2A

associated FWF projects & graphics support: &

Ingrid UNGER
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FARE WELL!

s“’ o

Last DKPI Summer School 2023
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