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Why do we need a
M.Sc. Medical Photonics ?
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Biomedical Research
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Medical diagnostics
Dermatology Ophthalmology

Canadian Neoro-Ophthalmology Group
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Kaatz, Hautarzt 61, 397—409 (2010) Schweitzer, Microsc Res Tech 70, 410-419 (2007)
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Medical diagnostics

healthy colon infectious colitis
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Gaab, World Neurosurg 79, S14.E11-E21 (2013) BOJarskl etal. EndOSCODy 41,433-438 (2009)
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Therapy

Ophthalmology Photodynamic Surgery
Therapy

normal breast

. bounoary

- . -H'H.‘_
cancer o
O

(’j

Burton et al.: Spectral optical imaging in
biology and medicine.

In: Fujimoto, Farkas: Biomedical Optical
Imaging, Oxford University Press, Oxford,
New York 2009, S.29-72
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Career opportunities

Bildverarbeitung & Messtechnik
Sicherheits- & Verteidigungstechnik Produktionstechnik HENErAIDE! L,mE SSSEEC
Security- and Defence Technologies Production Technol image Processing & Measurement
- mel Technology

Medizintechnik & Life Sciences

Displays
Medical Technology & Life Sciences

Displays

Photonik

Optische Komponenten & Systeme

Lichtquellen
Optical Components & Systems

Light Sources

Kommunikationstechnik
Communication Technology

Informationstechnik
Infermation Technology

Photovoltaik
Photovoltaics
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Career opportunities in research

“Optics and photonics” is one of the core research
areas of the Friedrich-Schiller-University Jena, of
the Jena University Hospital and extramural
research institutions.
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Career opportunities in the industry

Photonik Inlandsproduktion Deutschland 2016
Domestic Photonics Production Germany 2016

Optische Komponenten & Systeme, Sicherheits- Produktionstechnik /
und Verteidigungstechnik / Optical Components Production Technology
& Systems, Security- and Defence Technologies 15% (4,6 Mrd. Euro)
158% (5,5 Mrd. Eurao)

Photovoltaik / Photovaltaics
5% (1,7 Mrd. Euro)

Bildverarbeitung & Messtechnik /
Image Processing & Measurement
Technology

— 22% (6,8 Mrd. Euro)

Total
31 Mrd. Euro

Lichtquellen / Light Sources
10% (3,0 Mrd. Euro)

Informationstechnik, Kommunikations-
technik, Displays / Information- and
Communication Technology, Displays
11% (3,4 Mrd. Eura)

Medizintechnik & Life Science /
Medical Technology & Life Science
19% (5,9 Mrd. Euro)

Quelle/Source: OPTECH COMSULTING, 2017
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Career opportunities in the industry

Inlandsproduktion Photonik Deutschland / Domestic Production Germany
Durchschnittliches jéhrliches Wachstum 2011 bis 2016 / Compound annual growth of domestic production 2011 to 2016

Produktionstechnik / Production Technology
Bildverarbeitung & Messtechnik [
Image Processing & Measurement Technology

Medizimtechnik & Life Science /
Medical Technology & Life Science

Optische Komponenten & Systeme, Sicherheits- und
Verteidigungstechnik / Optical Components & Systems,
Security- and Defence Technologies

Informationstechnik, Kommunikationstechnik, Displays /
Information- and Communication Technology, Displays

Lichtquellen [ Light Sources

Photowoltaik / Photovoltaics (-18,3 % p.a.)

-2 0 2 4 6 8

Wachstum pro Jahrin %
Quelle/Source: OPTECH CONSULTING, 2017
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Career opportunities in the industry

Beschaftigte in der Photonik-Industrie in Deutschland 2016 (ohne Zulieferer)
Employees in the photonics industry in Germany 2016 (excluding suppliers)

Optische Komponenten & Systeme, Sicherheits- Produktionstechnik /
und Verteidigungstechnik / Optical Components
& Systems, Security- and Defence Technologies

21%

Production Technology
12%

Photovoltaik / Photovoltaics

4% Total
124.000

Bildverarbeitung & Messtechnik /
— Image Processing & Measurement Technology
27%

Lichtguellen / Light Sources
8%

Informationstechnik, Kommunikations-
technik, Displays [ Information- and
Communication Technology, Displays
T%

Medizintechnik & Life Science [
Medical Technology & Life Science
21%

Cuelle/Source: OPTECH CONSULTING, 2017
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Career opportunities in the industry

Beschaftigung in der Photonik-Industrie in Deutschland (ohne Zulieferer)

Employment in the photonics industry in Germany (excluding suppliers)
Durschnittliches jahrliches Wachstum 2011 bis 2016 / Compound annual growth 2011 te 2016

Preduktionstechnik / Production Technology

Bildverarbeitung & Messtechnik /
Image Processing & Measurement Technology

Medizintechnik & Life Science f
Medical Technology & Life Science

Optische Komponenten & Systeme, Sicherheits- und
Verteidigungstechnik / Optical Components & Systems,
Security- and Defence Technologies

Informationstechnik, Kommunikationstechnik, Displays /
Information- and Communication Technology, Displays

Lichtquellen [ Light Sources

Photovoltaik f Photovoltaics -21 % p.a.)

-2 0 2 4 b

Wachstum pro Jahrin %
Quelle/Source: OFTECH CONSULTING, 2017
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Admitted students in this
Master’s Programme

B.Sc. Physics

B.Sc. Chemistry

Medical Doctors

B.Sc. Biology, B.Sc. Biochemistry , B.Sc. Biomedicine,
B.Sc. Biotechnology

Pharmacy

B.Sc. Electrical Engineering
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1" samester 3CP 2™ semeater wcp 3 semeasier wce 4" semester Mwcp
Ajustment & Fundamentals Ajustment & Fundamentats Speciization & Ressanh Research
Legend for computsory modulas:
et 1ece B e M = course is compuisory for students having
Mathematical Methods A0 2 bachgior degree in Diclogical sciences or
Precourse (3 weeks) having compietsd the basic studies in
Introduction to Chemistry ALz medicing
Precourse (3 weeks) € = pourse is compaisory for students having a
Matnsmatical Methods WC) AL bachelor degree in chemical sciences
IL-2E 4CF P = course s compulsary for Studens having a
Phyaical Opfica (MIC) a1z Optical Enginesring (MIC) Az bachelor degree in phiysical sciences
2L+1E 4CP A +1E 4CP
Physical Chemistry (M/F] FXE] Light Maker Interaction JAF] 423
4L +2E BCP A +1E 4CP
Human Biclogy | (C/F] Ald Human Biology Il [C/F) 23
4L+2E BCP A +1E 4CP
Fundamentals BCP acp
Imags Procassing | [MCP) Fid Imaga Processing Il [WCP) Fii
2L+ 1E 4CP M +1E 4CP
Biomedical Imaging | (MCF] Fi2 Eiomedical Statiahiea (WCP) F2.2
2L+ 1E 4CP N +3E 4CP
Specialization acp 12CP
Advanced mathematics 321 Biodogical microscopy 231
A +IE 4CP 2L+1E 4CF
Eiomedical imaging I 522 Single-molecule microscopy 532
A +1E 4CP 2L+1E 4CF
Microacopy 523 Electron microacopy 533
A +1E 4CP 2L+ 1E 4CP
Labdes (Dyes, Nanoparticles, ste.) 324 Manooptics 834
-5 4CP 2L+ 1E 4CP
Lasers in medicing 525
A +1E 4CP
Fibar optica 326 Ophinaimoscopy 835
A +1E 4CP 2L +1E 4CP
Image undarstanding 527 Madical diagnosia and tharapy 836
A +1E 4CP 2L +1E 4CP
Wiaual recognition and analyais 528 Theranaatica 237
AL+ 3E 4CP 2L =-1E 4CP
Management of scientific data 3249 Biomateriats 238
N +IE 4CP 2L =-1E 4 CP
Chemometrics
IL+1E 4CP
Microspaciroscopy 2310
3L 4CP
Mas3 Spaciromatry Imaging 2311
2L+1E 4CP
Optical Sensors, Microfiuidica 2312
2L+ 1E 4CP
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1st semester 30 CP 2nd semester 30CP
Adjustment & Fundamentals Adjustment & Fundamentals

Adjustment 16 CP 8 CP
Mathematical Methods A0.1

Precourse (3 weeks)

Introduction to Chemistry A02

Precourse (3 weeks)

Mathematical Methods (M/C) A11

2L +2E 4 CP

Physical Optics (M/C) A1.2 Optical Engineering (M/C) A21
2L +1E 4 CP 2L+1E 4GP
Physical Chemistry (M/P) A13 Light Matter Interaction (M/F) A2.2
4L + 2E 8 CP 2L+1E 4GP
Human Biology | (C/P) Al4 Human Biology Il (C/P) A23
4L + 2E 8 CP 2L +1E 4CP
Fundamentals 8 CP 8CP
Image Processing | (M/C/P) F1.1 Image Processing Il (M/C/P) F2.1
2L +1E 4CP 2L +1E 4CP
Biomedical Imaging | (M/C/P) F1.2 Biomedical Statistics (M/C/P) F2.2
2L +1E 4 CP 2L+ 2E 4 CP
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2nd semester 30CP 314 semester 30CP
Adjustment & Fundamentals Specialization & Research

Specialization 8CP 12 CP
Advanced mathematics S21 Biological microscopy S3A1
2L +1E 4GP 2L +1E 4GP
Biomedical Imaging Il S2.2 Single-molecule microscopy S3.2
2L+1E 4GP 2L +1E 4GP
Microscopy S23 Electron microscopy S3.3
2L +1E 4CP 2L +1E 4GP
Lables (Dyes, Nanoparticles, etc.) S2.4 Nanooptics S34
2L +1E 4CP 2L +1E 4 CP
Lasers in medicine §2.5

2L+1E 4CP

Fiber optics 826 Ophthalmoscopy

2L+1E 4CP 2L +1E 4 CP
Image understanding s2.7 Medical diagnosis and therapy 53.6
2L+1E 4CP 2L +1E 4GP
Visual recognition and analysis S2.8 Theranostics S3.7
1L+ 2E 4GP 2L +1E 4GP
Management of scientific data S29 Biomaterials S3.8
2L+ 2E 4CP 2L +1E 4 CP

Chemometrics 53.9
2L +1E 4GP
Microspectroscopy $3.10
2L +1E 4GP
Mass Spectrometry Imaging S3.1
2L +1E 4GP

Optical Sensors, Microfluidics $3.12
2L +1E 4 CP
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Knowledge needed by physicists and chemists

Cell biology Histology
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Knowledge needed by biologists

Physics

Programming +
Image Processing

Physical Chemistry
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Data analysis + Statistics
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1st semester 30 CP 2nd semester 30CP
Adjustment & Fundamentals Adjustment & Fundamentals

Adjustment 16 CP 8 CP
Mathematical Methods A0.1

Precourse (3 weeks)

Introduction to Chemistry A02

Precourse (3 weeks)

Mathematical Methods (M/C) A11

2L +2E 4 CP

Physical Optics (M/C) A1.2 Optical Engineering (M/C) A21
2L +1E 4 CP 2L+1E 4GP
Physical Chemistry (M/P) A13 Light Matter Interaction (M/F) A2.2
4L + 2E 8 CP 2L+1E 4GP
Human Biology | (C/P) Al4 Human Biology Il (C/P) A23
4L + 2E 8 CP 2L +1E 4CP
Fundamentals 8 CP 8CP
Image Processing | (M/C/P) F1.1 Image Processing Il (M/C/P) F2.1
2L +1E 4CP 2L +1E 4CP
Biomedical Imaging | (M/C/P) F1.2 Biomedical Statistics (M/C/P) F2.2
2L +1E 4 CP 2L+ 2E 4 CP
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Participants in this Master’s Programme

B.Sc. Physics - Physical Chemistry + Human Biology

B.Sc. Chemistry - Mathematical Methods + Physical

Optics + Human Biology

* Medical Doctors - Mathematical Methods + Physical
Optics + Physical Chemistry

« B.Sc. Biology, B.Sc. Biochemistry - Mathematical
Methods + Physical Optics + Physical Chemistry +
Human Biology (recommended, but not mandatory)

« B.Sc. Biotechnology, B.Sc. Biomedicine, Pharmacy,

B.Sc. Electrical Engineering - Mathematical Methods

+ Physical Optics + Physical Chemistry + Human

Biology
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Some advices

Never regard study as duty but as an enviable

opportunity to learn.
Albert Einstein

Study hard what interests you the most in the most undisciplined,

irreverent and original manner possible.
Richard Feynman

Live as if you were to die tomorrow.

Learn as if you were to live forever.
Mahatma Gandhi



