* Abbe School | JENA
of Photonics

Friedrich-Schiller-Universitat

Introduction to the Abbe School of Photonics in Jena

National Central University
24.08.2026

Dr. Frank Setzpfandt f.setzpfandt@uni-jena.de www.asp.uni-jena.de



Location of Jena W Abbe School JENA

of Photonics

Friedrich-Schiller-Universitat




Science Region Jena

No. 1 in Germany City Ranking*

in number of research institutes /
per head population

2 Universities & University Hospital
| f! 3 Institutes of the Leibniz Association

- 3 Institutes of the Max Planck Society

;‘\,;_'52 Institutes of the Fraunhofer Society

¥

M o 3 Institutes of the Helmholtz Association
WB

.+ _ 1 Federal Research Institute

& High-tech companies in Photonics,
Biotech, and IT

* “Wirtschaftswoche” City ranking 2023



FRIEDRICH-SCHILLER-

UNIVERSITAT
JENA

Friedrich Schiller Univer&i-‘l

Founded 1558 L i
Students 16,500 / 14 % m’fa :
Doctoral candidates4,280 / 26 % |nt
Professors 420

Faculties 10




FRIEDRICH-SCHILLER-

UNIVERSITAT
JENA

16th century

Foundation

18th Century

Cultural centre in Europe: In the Age of Enlightenment and

19th Century

Foundation stone for the successful industrial Iocatlon of Jena

Idealism, the University of Jena flourished.

Goethe

20th Cen’pu& '

Starting pomtfd%() lﬁ
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Friedrich Schiller University Jena W' Abbe school | ENA

) of Photonics 6
Research profile and focal research areas i el Urersi

Ageing
Research

Bio-Geo 2 Leibniz Institutes

Interaction/ _
Biodiversity 3 Max Planck Institutes

Micro-
biology/

Infection
Research

Data &
Information

Optics/

Photonics/

Fraunhofer Inst. for Applied Optics and Precision Engineering ONEII

Helmholtz Institute Jena

Leibniz Institute of Photonic Technology
Deutsches Optisches Museum (D.0.M.)
DLR Institute of Data Science

Materials & Enlightment/

Nanotech Romanticism

1 Max Planck Institute
Klassik Stiftung Weimar
Memorials Foundation Buchenwald

Eastern
Europe/

Contemporary
History




Friedrich Schiller University Jena
ACP's role within the focal research area LIGHT
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Fraunhofer Inst. for Applied Optics and Precision Engineering
Helmholtz Institute Jena

Leibniz Institute of Photonic Technology

Deutsches Optisches Museum (D.0.M.)

DLR Institute of Data Science

Max Planck
School of
Photonics

DFG TRR 234
Catalight

(7 A3 DFG GRK

QPhoton 3014
Phint

DFG FOR
2783 EXC 2051

Quantum Microverse

Vacuu
Leibniz
DFG CRC Campus
1375 NOA Infectooptics

Leibniz
DFG IRTG Photonics
2675 Meta- for Infection

Active Deseases

Optics/ Thuringia

Photonics/ InQuoSens
Quantum A C P
(incl. ASP,
Lichtwerkstatt)

Abbe Center of Photonics JENA

Friedrich-Schiller-Universitat

& Abbe School of Photonics JENA

Friedrich-Schiller-Universitat

* Abbe School JENA
of Photonics
jedric at




Abbe Center of Photonics 8 s schoot L ENA

) of Photonics 8
AreaS Of resea rCh a n d ed u Catl O n Friedrich-Schiller-Universitat

Lasers & Photonic Nanophotonics & Quantum Technology & Biophotonics & Optical Strong Field Physics
Systems Photonic Materials Photonic Al Health Technology

18 Principal Scientists 25 Principal SC|ent|sts 18 Prlnc:lpal SC|ent|sts 19 Principal Scientists 16 Pr|nC|paI SC|ent|sts

« Coherent Light Sources Nanotechnology * Quantum Computing & * Advanced Spectroscopic - Ultrahigh Peak Power
« Photonic Synthetic Materials Communication Methods for Biomedicine Lasers
Instrumentation Metasurfaces Quantum Imaging & * Multimodal Bioimaging & Nonlinear & Relativistic

. ; Al-Assisted Spectroscopy .
* Optical Systems Photonic Integrated Sensing Laser Physics

. . * Integrated Phot. Diagnostics .
Circuits & Smart Lab-on-a-Chip X-ray Optics

+ Leibniz IPHT Jena + Helmholtz Institute Jena

Photonic Computing

Master‘s degree program
~ M.Sc. Physics with specialization Photonics (~50 students)
~ M.Sc. Photonics (~200 students)

* Abbe school JENA ~ M.Sc. Medical Photonics (~30 students)

. ~ M.Sc. Quantum Science & Technology (new, ~15 students) l.,,f
Of phOtOl‘“CS ~ M.Sc. Photon Science & Technology (start 10/2026)

Doctoral program
~ Dr. rer. nat./Dr. Ing. in Photonics or Quantum




Abbe Center of Photonics 8 s schoot L ENA

N . . . of Photonics
Princi pa | scientists Friedrich-Schiller-Universitit

Faculty physics +chemistry +biology +medicine +other areas +external institutes +external funding

1156 professors,
“8 4 junior professors,
: [ 15 (junior) group
leaders



* Abbe School JENA

Our structures in the photonics and quantum education  ofehotonics

Friedrich-Schiller-Universitat

Abbe School of Photonics Max Planck School of Photonics
* International M.Sc. Photonics and M.Sc. * National network of excellence for best-
Quantum Science & Technology programs practise photonics education

Doctoral, guest professor, and junior research * Focus on quantum photonics in the doctoral
programs program and training




Mission: Enable independently thinking, young
scietists' careers in photonics!

MAX
PLANCK

" Abbe School JENA EILL

of Photonics
Friedrich-Schiller-Universitat .°f

| h‘"&t‘a“:%

photonics

‘-/ unft

Visit of Germany‘s President Dr. Frank-Walter Steinmeier to Jena, February 2024



CHE Score 2025

* Abbe School JENA
of Photonics

Friedrich-Schiller-Universitat

Quality of education program

National university ranking for physics 2025

CHE Ranking Master Physics - Students' Vote in Germany (=students’ satisfaction)
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ST S O R PSR RPN SRS
B General quality of education Study support M Digital teaching

W Research focus M Practical orientation of studies

B Supervision by lecturers

2024 ] 2025

m Courses offered Study organisation Support for international studies



International Master’'s degree and doctoral programs B st school | IENA

of Photonics
Friedrich-Schiller-Universitat

» Funded 2008 in public private partnership Doctoral program
« Master, doctoral, guest professorship program ~ 300 doctoral students

« Worldwide network of partnerships and ~ 500 applications p.a., 80 contracted p.a.
collaborations ~ Researching in >11 institutes
~ Integrated research training groups (DFG, others)

Master‘s degree programs ~ Structured graduate program

 M.Sc. Physics (specialization in photonics)
~50 students =
M.Sc. Photonics YR N
~180 students e [ s A
~1,200 applications p.a., ~6% accepted

M.Sc. Quantum Science & Technology
~20 students (since 2024)

1=

L

ie T T T RS

M.Sc. Medical Photonics
~Faculty of Medicine
~ 40 students



International Master's degree programs ¥ abbeschool Jexa

] of Photonics
M.Sc. Quantum Science & Technol ogy Friedrich-Schillr-Universtt

Bachelor of Science in Phys./Eng./Quant./Math.

Adjustment (16 EC)

Advanced Quantum Theory, General Relativity, Introduction to Quantum Physics,
Physical Chemistry, Fundamentals of Modern Optics

Essentials (16 EC) + Lab Training (6 EC)
Fundamental and Advanced Quantum Information, Quantum Lab
)

Key areas of education
in specialization modules

Quantum Theory

Quantum Computation
and Information

Quantum Materials

Specialization (24 EC)

Quantum Optics, Quantum Computing, Integrated Quantum Systems, Quantum Field
Theory, Computational Quantum Physics, and many more

Language courses
German, English
ASP tutor system
Individual student guidance and counseling
ASP trainings
Block courses, intercultural and job application training,
transferable skills, guest lectures on advanced photonics

Internship (10 EC) Research Project (18 EC)
Practical training in quantum research Lab training in advanced quantum labs

) )

Quantum Photonics

Applied Quantum
Technology

Master‘s degree thesis (30 EC)

Research thesis in University laboratories, industrial research departments,
Fraunhofer Institute of Applied Optics and Precision Engineering, Leibniz Institute of
Photonic Technology, Helmholtz Institute Jena

M.Sc. in Quantum Science & Technology (4 semesters; > 120 EC)




International Master's degree programs ¥ abbeschool Jexa

] of Photonics
M.Sc. Quantum Science & Technology it el e

Bachelor of Science in Phys./Eng./Quant./Math. ‘

Adjustment (16 EC)

Advanced Quantum Theory, General Relativity, Introduction to Quantum Physics,
Physical Chemistry, Fundamentals of Modern Optics
)

Internship
300 h
~38 working days

Essentials (16 EC) + Lab Training (6 EC)
Fundamental and Advanced Quantum Information, Quantum Lab
)

Specialization (24 EC)

Quantum Optics, Quantum Computing, Integrated Quantum Systems, Quantum Field
Theory, Computational Quantum Physics, and many more

Research Project
540 h
~3 months

Language courses
German, English
ASP tutor system
Individual student guidance and counseling
ASP trainings
Block courses, intercultural and job application training,
transferable skills, guest lectures on advanced photonics

Internship (10 EC) Research Project (18 EC)
Practical training in quantum research Lab training in advanced quantum labs

Master’s degree thesis Master‘s degree thesis (30 EC)

900 h Research thesis in University laboratories, industrial research departments,
Fraunhofer Institute of Applied Optics and Precision Engineering, Leibniz Institute of
~6 months Photonic Technology, Helmholtz Institute Jena

M.Sc. in Quantum Science & Technology (4 semesters; > 120 EC) ‘




Building a national network of excellence in education  # sueschool s

: of Photonics
M aX P I a n Ck S Ch OO I Of P h Oto n | CS Friedrich-5chiller-Universitat

o
Lad Universitit Hamburg Applicants with Applicants with

Bachelor‘s Degree Master‘s Degree

PADERBORN
'L( UNIVERSITY

/\ Max Planck Institute for
Al Biophysical Chemistry
- MAX

@ SIREC AT PADERBORN oSt Z Fraunhofer Leibniz ipht Q First phase
® : IOF i Qualifier Master's degree

HAMBURG

UNIVERSITAT  HI JENA
ENA Helmholtz Institute Jena Ph D prog ram

) —photanics
COORDINATION

GOTTINGEN OFFICE (2 Yeal'S)
T o == B Second phase
1 Research on PhD topic
— '
7 Fraunhofer T (3 Years)

LT ®
KARLSRUHE ERLANGEN

Photonic Innovators

MPSP Alumni

ﬂ(" -
1 MAX PLANCK INSTITUTE
oo Ml B MUNICH OF QUANTUM OPTICS




* Abbe School JENA

SChOlarShipS of Photonics

Friedrich-Schiller-Universitat

 our courses are free from tuition fees

« scholarships to cover living expenses are available for the most excellent applicants in regular M.Sc. courses

« all students in Max Planck School of Photonics get scholarship

Al




* Abbe School JENA

Doctoral program of Photonics

Friedrich-Schiller-Universitat

Doctorate in Physics, Photonics, Quantum Technologies

* Doctoral projects connected to third party funding & scholarship programs, e.g.
 DFG-IRTG 2675 META-ACTIVE with Australia (German Research Foundation)
« Max Planck School of Photonics (Federal government, Max Planck, Fraunhofer)
» Optics & Photonics (EU, Thuringia, local state government and industry)
» Individual, project-bound doctoral positions (e.g. DFG, BMFTR)




v Abbe School JENA
Doctoral program of Photonics

Friedrich-Schiller-Universitat

M.Sc. in Phys./Chem. / Eng. / Math. (or Diploma)

Supervision ASP Trainings Teaching
RESEARCH PROJECT Guiding and men- Block courses, Lab classes and
Research projects at the forefront of applied and fundamental toring in research guest lectures seminars by
research in photonics science in state-of-the-art laboratories and development on photon- senior doctoral
SCIENTIFIC COURSES of personal skills ics, economy, students to
: SR patents and strengthen
Lectures on advanced topics of photonic science and management teaching skills

supplementary subjects
TECHNICAL COURSES

Courses on modern photonic technologies combined with intensive laboratory trainings

INTERNATIONALIZATION & NETWORKING SCHOOLS & CONFERENCES

Working periods in laboratories of international Development of presentation and communi-
partners cation skills at int. conferences and schools

DOCTORAL THESIS

Research thesis evaluated by an international referee board

e

Dr. rer. nat. / Dr. Ing. awarded ¥ 3years



* Abbe School JENA

ASP’s international education partner network of Phatoncs
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Abbe School of Photonics 8 s schoot L ENA

of Photonics 21
Ta ke— H O m e_ M essag eS Friedrich-Schiller-Universitat

Global network for academic training at all qualification levels (MSc, PhD, Postdoc,...)

* International M.Sc. Photonics and M.Sc. Quantum Science & Technology

* Unique hightech ecosystem (companies, start-up culture, makerspace, quantum awareness)

|

—{ —
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