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own career pathway

IMPRS-CS Workshop, 5 – 9.2.2007, Ringberg Castle

Early Stage Researcher / PhD in a research training group 
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own career pathway

Ion accelerator 
Humboldt-Universität zu Berlin
2010

postdoc position
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own career pathway

PTB research LINAC, 2011

postdoc position → permanent position 

medical LINAC 



Introduction of PTB - Historical remarks

1887 Founding of the Physikalisch-Technische Reichsanstalt

by Werner von Siemens and Hermann von Helmholtz

… the first National Metrology Institute world-wide

... as state-financed, 
university-external, major 
research institution 
which combines free 
fundamental research 
with services for industry

Selected scientific highlights

• Planck’s Law → Nobel Prize for 
Willy Wien in 1911

• Counters for  and  particles by 
Hans Geiger 

• First measurement of the 
Quantum Hall resistance together 
with Klaus von Klitzing
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Introduction of PTB - Today

Employees: ~2000

Budget:  ~200 Mio. €/a

R&D: ~60 %

Central mission:
Provision of an innovative, reliable 
measurement infrastructure

- associated services 
- research and development on highest level
- internationally recognized and harmonized

• for the benefit of the economy
• for the (protection-) benefit of society
• to support policy
• to support internationally leading science
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Introduction of PTB - National standards

Metrology

• Science of measurements

• correct, quality-assured measurements

• Traceability to the SI via national standards

Time Voltage Force

Length
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Primary standard of the unit “Gray” for absorbed dose to water

cp: Heat capacity of water, ΔT: Radiation-induced temperature rise
Πki: corrections for perturbations (heat transport, etc.)

Dw = dε/dm 1 Gy  = 1 J/Kg

Dw = cp · ΔT · Πki ΔT = 0.24 mK/Gy

Water calorimeter in front of a medical accelerator
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ε: energy deposit in medium, m: mass of medium
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Work areas related to medical accelerators 
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Water calorimetry in a 430 MeV/u 12C beam

Heidelberg Ion-Beam Therapy Center

Result: reduction of uncertainty 
by factor 3
Phys.Med.Biol.62 (2017) 2033

measurements position outside Bragg peak

12C beam

Dosimetry of hadron beams
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Work areas related to medical accelerators 
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PTB‘s NEMUS at PTC OncoRay, Dresden

11

Work areas related to medical accelerators 

Spectrometry of secondary 
neutron fields in particle 
therapy facilities
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Ion Cyclotron Tandetron

p 4 MeV – 19 MeV 0,2 MeV – 4 MeV

d 4 MeV – 13,5 MeV 0,2 MeV – 4 MeV

4He 8 MeV – 26 MeV 0,4 MeV – 6 MeV

Cyclotron
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Work areas related to medical accelerators 
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Experimental hall for proton beam and mono-energetic neutrons
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Work areas related to medical accelerators 
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Work areas related to medical accelerators 

PTB’s undulator beam lines



15 x

Work areas related to medical accelerators 

Roman Klein et al. PTB’s Metrology Light Source
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Work areas related to medical accelerators

PTB’s MRT for research in medical imaging
-> PTB division 8: “Medical Physics” 

PTB’s CT for
• Verification of CT-dosimetry concepts
• Investigation of new detectors for dosimetry
• type approval of dosimeters for diagnosis
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Metrology Institutes worldwide – potential employers

https://www.bipm.org/en/worldwide-metrology/regional/

https://www.bipm.org/en/worldwide-metrology/regional/
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https://www.nist.gov/iaao/national-metrology-laboratories

Metrology Institutes worldwide – potential employers

https://www.nist.gov/iaao/national-metrology-laboratories


19 x

Metrology Institutes worldwide – potential employers
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Metrology Institutes worldwide – potential employers



24 x

Metrology Institutes worldwide – potential employers
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My job description

- Provision of metrological services in the field of dosimetry for the external radiotherapy and in 

accordance with the Medical Devices Act

- Testing, improvement and development of dosimeters and dosimetry measurement methods

- Optimization and further development of the electron accelerators at PTB for R&D of 

dosimetric questions

- R&D in the field of dosimetry for modern methods of radiation therapy, as e.g. FLASH radio 

therapy

- Processing of research projects and acquisition of third-party funding for projects in the 

dosimetry for modern radiation therapy

- Establishment of national and international cooperations

- Supervision of external scientists at the electron accelerators

- Presentation of the results at national and international conferences, and Project meetings as 

well as preparation of publications for peer-reviewed journals
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Hierarchy structure at PTB

permanent

scientific 

employee

(0 – 1 per WG) 

WG Leader

(2 - 6 work groups /department) 

engineers, 

mechanics,

technicians

(2 - 5 per WG) 

Head of department

(5 - 8 departments/division) 

Head of division

(9 divisions) 

Presidium

PhD students,

PosDocs,

master candidates

(0-3 per WG)
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Typical career pathway in PTB as scientist

PhD at PTB
(in collaboration 

with an university)

PostDoc

(< 3 years) 2. PostDoc

(< 3 years)

permanent

position as 

scientific employee

WG

Leader

Head of 

department

privileged state employee
(better pension, hardly payroll 
deduction, ...)

civil

servant
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Salary
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Salary
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PTB as starting point for career in public service 

https://www.eichamt.de/extranet/?rq_Layout=Eichamt.de#{1}

Calibrations for industry:

Accredited Calibration Laboratories

Verification:

Federal Verification Authorities
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Physikalisch-Technische Bundesanstalt

Braunschweig and Berlin

Bundesallee 100

38116 Braunschweig

Andreas Schüller

Telefon:0531 592-6209

E-Mail: andreas.schueller@ptb.de
www.ptb.de

Stand: 08/2019

http://www.ptb.de/


x34

...give some insight into career opportunities at PTB 
and German research organizations in general
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The Fraunhofer-Gesellschaft at a Glance

The Fraunhofer-Gesellschaft undertakes applied research of direct utility to 
private and public enterprise and of wide benefit to society. 

26,600 staff

More than 70%
is derived from contracts with 
industry and from publicly 
financed research projects.

Almost 30%
is contributed by the German 
federal and states Governments
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€2.2 billion
Major infrastructure capital 
expenditure and defense research

72 institutes and 
research units
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Career at Fraunhofer
Career paths

▪ Qualification

▪ Work on you bachelors/masters/Ph.D. thesis at Fraunhofer

▪ Fraunhofer-internal career paths

▪ Management Career, e.g. group leader, head of department…

▪ Specialist Career (e.g. Scientist, Engineer, Business developer)

▪ Springboard careers

▪ Research → Universities, other research organizations ….

▪ Business → Industry

▪ Spin-offs → Entrepreneurship
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Career at Fraunhofer
Fraunhofer-internal career paths

Scientific profile Responsibility Tasks

Scientist ▪ Scientific reputation
▪ Develop and expand fields of research

▪ Acquires and executes research projects
▪ Supervises young researchers / doctoral students
▪ Publishes, attends conferences, teaches

Engineer ▪ Technology development
▪ Application in industry Projects

▪ Develops technology and business areas
▪ Acquires and executes industry projects
▪ Handles customer care, marketing

Business developer ▪ Tap new markets and customers
▪ Increase revenue

▪ Undertakes market analysis, customer acquisitions
▪ Develops utilization strategies and business models
▪ Oversees patent management

Specialist Career

Management Career

▪ Take management responsibility for a group, department… 

▪ Shape and enable the research performed there

▪ Turning towards the management side, less thematic work in the lab
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Career at Fraunhofer
Springboard careers

Focus Main Destination Skills you will learn that will get you there

Research ▪ Universities
▪ Research Organizations

▪ Work on a scientific degree at Fraunhofer (e.g. Ph.D., Dr. rer.nat. )
▪ Acquire in-depth scientific expertise in your field
▪ Publish and present your work at scientific conferences
▪ Work with universities in research projects
▪ Build a reputation in the scientific community

Business ▪ Industry ▪ Professional project management
▪ Projects with or for industry will help you get into contact on a thematic level
▪ Establish these contacts
▪ Acquire relevant technical know-how in the technical field
▪ Getting to know the customer needs of your industry contacts
▪ Promote your work and acquire new projects

Spin-Off ▪ Entrepreneurship ▪ Analyze the market or your customer‘s needs
▪ Create a technology or idea that can be developed into a product
▪ Learn to promote your product and capabilities
▪ Know how the market works and whether this product can sustain a small

enterprise
▪ Gather management and financial know-how (there are courses offered specific

for this purpose)
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Some benefits and down-sides (purely subjective)

What about… Benefits Downside

Research ▪ Applied research with a specific goal
▪ Targetted towards an immediate use and immediate 

feedback of its usefulness (in contrast to e.g. 
fundamental research)

▪ Working on more than one project gives a 
potentially large variety

▪ Doesn‘t get boring or repetitive, constant expansion
of capabilities (30% of work load is devoted to this)

▪ Juggling many projects can be hard
▪ For people that tend towards academia: it‘s applied research ☺
▪ Results of most projects are covered by Nondisclosure agreements, 

cannot be published
▪ Specific research topics cannot be chosen arbitrarily. There has to be

funding, either by industry or the public sector

Job position ▪ Secure position during the length of the contract
▪ Knowing usually ½ year in advance whether the

contract will be continued
▪ Getting help through training courses
▪ Many options besides full-time work (part-time 

options, home office….)

▪ When entering Fraunhofer positions are always temporary
▪ Temporary positions are limited in time by law (6 years in total 

across the german public sector)
▪ Few permanent positions
▪ Fewer positions in the Management Career

Payment ▪ Salaries are linked to public service pay („automatic“ 
payment increases)

▪ High transparency through public service tariff
contract

▪ Gender-equal pay
▪ Has small elements of performance-linked wages

▪ Salaries are linked to public service pay (depending on the
economic situation industry might offer more)

▪ You cannot demand more money than your qualification allows


