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as germany’s largest scientific organization, the helmholtz 
association is committed to providing answers and solutions 
to the grand challenges of the 21st century – the urgent 
questions of science, society and industry� through their 
outstanding work, creativity and commitment, PhD candi-
dates play a major role in the pursuit of this mission� they  
are also the top scientists and senior managers of tomorrow�  
the training and promotion of PhD candidates is furthermore  
a central pillar of the successful and close collaboration of 
helmholtz centers with the universities�

accordingly, the helmholtz association has placed the 
promotion of PhD candidates at the center of a comprehen-
sive talent management concept� our aim is to identify 
talented early-stage researchers early on and provide them 
with the conditions they need in order to flourish� the period 
during the PhD and immediately thereafter is decisive for a 
researcher’s future career� together with the universities, the 
helmholtz centers take the responsibility to offer the highest
quality of doctoral training that qualifies PhD candidates for
a wide range of career options both within and beyond  
science. We are especially committed to encouraging women
to pursue leadership positions� 

The helmholtz centers and the universities also have a respon-
sibility towards society and the scientific community to comply
with high quality standards in doctoral training and to establish
and maintain a culture of good scientific practice�
 

the creation of 34 helmholtz research Schools and helm-
holtz graduate Schools has been a significant contribution to 
the establishment of quality standards in doctoral training in 
past years� Furthermore, the Directors of the helmholtz centers 
and the President of the helmholtz association have agreed 
on common PhD guidelines� these guidelines define minimum 
standards for the optimal design of doctoral training� they 
contribute towards a common understanding of quality, and 
establish and promote a culture in which responsibility is 
taken at every level for the development of talented early-
stage researchers� 

as a result, the helmholtz association offers outstanding 
conditions for PhD candidates: exciting research topics of 
great social relevance and exceptional research infrastructure 
on the one hand, and first-class supervision and comprehen-
sive talent management with tailored training programs, on 
the other�

I warmly invite you to discover our quality standards and 
offers for PhD candidates, and to become a part of our talent 
management culture� 

        otmar D� Wiestler

dear readers, 
Prof� Dr� otmar D� Wiestler, 

President of the helmholtz association
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doctoral training in the helmholtz association 

the Helmholtz Association:  
shaping the future with sustainable research

the helmholtz association is germany‘s largest scientific 
research organization� More than 38,000 staff work at its  
18 scientific-technical and biological-medical research 
centers and the an annual budget amounts to more than 
€ 4�5 billion (as of 2018)� 

the helmholtz association performs cutting-edge research 
which contributes significantly to solving the grand challenges 
of science, society and industry� Scientists at helmholtz focus 
on highly-complex systems that define human life and  
the environment� Examples include securing future mobility 
and energy supply, preserving the environment for future 
generations, and finding treatments for diseases that have 
hitherto remained untreatable� the activities of the Helmholtz  
association aim to secure the long-term foundations of human 
life and establish the technological basis  for a competitive 
economy� 

to meet these responsibilities, the helmholtz association 
focuses on six research fields: energy, earth and environment, 
health, aeronautics, Space and transport, Key technologies 
and Matter� Within these six research fields, helmholtz scien-
tists collaborate with scientists from other Helmholtz Centers 
with external partners – across disciplinary, organizational and 
national borders� Indeed, the name helmholtz stands for 
sustainable research in which networking is the key principle 
behind scientific thought and action� through sustainable and 
program-orientated research, the helmholtz association aims
to create an effective basis for shaping the future� 

helmholtz researchers and the staff responsible for techno-
logy transfer work with great dedication and success on 
translating research findings into practical applications�  
In doing so, they fill the helmholtz association’s mission  
with life and ensure that research at helmholtz benefits 
society and economy� 

the large-scale and complex research infrastructures of  
the helmholtz association guarantee outstanding research 
conditions� the operation and management of research 
infrastructures is an integral part of the mission of the 
helmholtz association and one of its unique features among 
germany’s science organizations� this infrastructure can 
also be used by research teams from universities and non-
university research institutions both within germany  and 
abroad, thereby serving as a focal point of many major inter-
national collaborations and networks� 

further information: www.helmholtz.de  
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independent research and individual support

an interesting PhD project that addresses relevant research 
topics can serve as a springboard for an academic career and 
opens the door to senior positions outside the sciences� the 
approximately 8000 PhD candidates, who are educated 
together with the universities, are therefore a major target 
group of talent management activities of the helmholtz 
association� 

Since 2006, the helmholtz association has established
34 research Schools and graduate Schools at its centers� 
these schools offer structured doctoral education, providing 
excellent supervision, stable working conditions and  a 
training program tailored to the individual needs of their 
early-stage researchers� In addition, PhD candidates are 
integrated into renowned research teams and international 
networks and have access to the helmholtz association’s 
unique research infrastructures� 

Helmholtz research schools

Helmholtz Research Schools bring together up to 25 outstand-
ing  young doctoral candidates are small units whose research 
projects are focused on a specific research topic� In these 
schools, PhD candidates experience team work and collabo-
ration in networks as is customary in top-level research� they
are supervised by a team of experienced scientists and  
receive individually customized professional training and advice� 

Helmholtz graduate schools

helmholtz graduate Schools provide an umbrella structure for 
PhD candidates from different research areas at a Center� the 
PhD candidates work in research teams and exchange ideas in 
seminars, lectures and internships� furthermore, they receive 
professional training and career development support� 

Professional skills training for PhD candidates

the helmholtz association has recognized the importance of 
professional skills training for the career development of 
early-stage researchers. Helmholtz Graduate and Research 
schools offer comprehensive training measures tailored to the 
specific needs of doctoral candidates. These courses, work-
shops and information sessions are conducted by professional
trainers and advisors, and support doctoral candidates in 
obtaining the skills and knowledge required for the next stage
of their career, be it in or outside of academia. Many of these 
training measures are organized in collaboration with university
partners and other Helmholtz Centers and include invited 
alumni, thus providing a platform for interdisciplinary exchange
and networking.

further information: www.helmholtz.de/phd
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guidelines for the completion of phd 
projects within the helmholtz association

introduction

PhD candidates make significant contributions to the 
research efforts of the Helmholtz Association, and at the 
same time have the potential to become the senior scien-
tists and managers of tomorrow. the Helmholtz Association 
offers its PhD candidates a wide range of training and 
development opportunities and an optimal preparation  
for their future career. with the Helmholtz PhD guidelines, 
the members of the Helmholtz Association have agreed  
on common standards for the completion of PhD projects.  
the guidelines assure a high quality of doctoral training, 
provide guidance to PhD candidates and supervisors, and 
promote a culture of responsible talent management.

•	 the helmholtz association endorses the objectives of the 
charta der Vielfalt (Diversity charter)� accordingly, the 
association appreciates and fosters the skills and talents of 
all PhD candidates� the selection, supervision and assess-
ment of PhD candidates takes place without discrimination 
on the basis of gender, nationality, ethnic origin, religion or 
world view, physical ability, age, sexual orientation or 
identity�2    

•	 the helmholtz association aims to offer PhD candidates 
regular employment contracts,  including social contributions, 
even though the granting of fellowships shall remain possible� 
In the interests of career planning, the duration of the contract 
should match the expected duration of the PhD;  in consultation 
with the supervisory committee, funding shall be guaranteed 
at least until the submission of the PhD thesis to the university� 

•	 universities and helmholtz centers collaborate closely, pooling
their expertise, to promote PhD candidates in the best possible 
way� the helmholtz association is committed to the white paper
published in 2004 by the german rectors’ conference (hrK) 
and the helmholtz association for the joint support of early-
stage researchers� the doctoral degree is awarded by the 
universities in accordance with the respective PhD regulations�

  1     www�charta-der-vielfalt�de/en/diversity-charter/�
2  cf� ibid�
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i. status of phd candidates and 
 goals of the phd 

PhD candidates conduct autonomous research under 
supervision during their PhD. they form part of the group
the early-stage researchers within the Helmholtz Associ-
ation and as such are appropriately supported and inte-
grated into the Association.

•	 PhD candidates as defined by these guidelines have been 
admitted to a doctorate by a university, and are generally 
supervised by a university professor jointly appointed by 
the university and a helmholtz center� If the primary super-
visor is not employed by a helmholtz center, the PhD 
candidate is supervised by at least one senior helmholtz 
researcher� In respect to supervision, the type of doctoral 
training format (e�g� individual PhD or within a structured 
PhD program) or the type of funding (e�g� employment con-
tract or fellowship) is not relevant�  

•	 the independent investigation of a research topic lies at the 
center of a PhD, but PhD candidates receive constant 
feedback from their supervisors� PhD candidates are to be 
regarded as early-stage researchers undergoing preparation 
for the next stage of their career through the completion of 
a PhD�3   

•	 Upon the completion of their PhD, early-stage researchers  
matured into competent and critically minded scientists 
with a good understanding of their field of research and are 
integrated into the scientific network in this field� In most 
cases, they have published some or all of their research 
results in peer-reviewed journals and discussed them in the

relevant expert circles� furthermore, they have a clear 
notion of their future career development and are prepared 
to perform responsible activities both within and outside  
the sciences�4  

PhD holders are in a position to:  
•	 thoroughly examine and question complex circumstances
•	 understand, apply and advance theories and methods
•	 identify and independently work on relevant  

research topics
•	 orientate themselves in an international environment  

and build up networks

3     cf� “first Stage researchers”, european commission (2011): towards a european framework for research careers�
4  cf� ibid� and leru (2010): Doctoral degrees beyond 2010: training talented researchers for society�
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ii. course of the phd

A. supervision

PhD candidates and supervisors are jointly responsible for 
the PhD project. PhD candidates are generally supervised 
by a PhD committee or a comparable body. 

•	 PhD candidates bear the primary responsibility for the 
completion of their PhD project and for their academic and 
personal development� they conduct research in an 
autonomous fashion and take responsibility for the progress 
of their project� Specifically, this means that:

	 •	 PhD candidates inform themselves about their rights and  
  duties and about the relevant doctoral regulations of their  
  university� 
	 •	 PhD candidates comply with the principles of good  
  scientific practice�
	 •	 PhD candidates regularly report to their PhD committee on  
  the progress of their PhD project, based on the agreed  
  work plan, which can be adjusted where necessary�
	 •	 PhD candidates inform their PhD committee or other  
  appropriate body at an early stage about any potential  
   difficulties, and take part in the search for solutions  
  of conflict situations� 
	 •	 PhD candidates integrate into their working group and  
  daily life at the center� they network within the  
  community and thereby further their independence�
 •	 PhD candidates take an active role in their own career  
  development and make use of appropriate offers and advi-  
  sory services� the PhD committee and PhD candidate  
  discuss possible career goals for the period after the PhD   
  at an early stage�

•	 Supervisors of doctoral candidates share responsibility for 
the structured oversight of the PhD project and the academic 
and personal development of PhD candidates� they possess 
the necessary competencies and sufficient time resources
for this task� they regularly undergo further training, and 
are open to reflection upon and improvement of their role as
supervisors� 

	 •	In addition to academic supervision, supervisors have the   
  task to foster PhD candidates’ independence, to give   
  them freedom in their work, and to motivate them� 
  Specifically, supervisors introduce PhD candidates to the   
  scientific community and help them to establish their own 
  network and collaborations and motivate them to partici- 
  pate in conferences and support them to make relevant 
  contributions� Supervisors support PhD candidates to  
   publish their work, enable them to gain teaching and   
  supervision experience, and support their career develop-
     ment.  
	 •	 Supervisors serve as role models for PhD candidates�  
  consequently, they act in accordance with the principles  
  of good scientific practice and hold the PhD candidates  
  accountable to doing the same� Supervisors should also  
  encourage PhD candidates to reflect on the scientific and  
  ethical ramifications of their activities, and motivate 
  them to scrutinize the subject of their research from a 
  societal perspective� 

•	 at the helmholtz center, PhD candidates are supervised by 
three scientists holding a doctoral degree, who together 
comprise a PhD committee or a comparable body� Primary 
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responsibility is held by one member of the committee 
(primary supervisor), with the other supervisors exercising 
an advisory and supporting role� at least one of the 
supervisors should be affiliated with a university and should 
have the authority to award doctoral degrees� 

•	 at the start of the PhD, the supervisor and PhD candidate 
enter into a PhD agreement� this agreement clearly sets out 
the responsibilities of all parties involved in the PhD 
process� the PhD agreement serves to provide guidance 
and enable quality assurance� as a minimum, it must 
contain the following elements: names of the involved 
parties; topic and object of research; objectives; start date; 
approximate schedule; dates for supervision meetings; 
commitment to good scientific practice (e�g� pursuant to 
Dfg standards5); and a reference to the applicable PhD 
regulations� In order to take into account the dynamic 
nature of scientific research, the schedule may be adjusted 
on an ongoing basis� PhD candidates and supervisors are 
responsible for ensuring that the admission process to 
pursue a doctoral degree at a faculty or division of a 
university and the registration process at the helmholtz 
center are started immediately after the PhD agreement 
has been made� the helmholtz PhD agreement is to be 
reconciled with the PhD agreement required by the 
university, if applicable�

•	 It is advisable to create a tailored training plan that sets out 
the specialized and interdisciplinary learning objectives of 
the PhD candidate�6 to this end, supervisors and PhD 
candidates may request support from the human resources 
department, the central graduate office, or the career 
guidance office (cf� also Section B)� the training plan should 
be reviewed on a regular basis and adjusted where neces-
sary�    

•	 the PhD project and conditions should be designed so  
that the PhD can be completed in three to four years� 
ongoing and intensive oversight by the supervisors is 
important to ensure that this time frame is met� Meetings 
with the PhD committee should take place on at least a 
yearly basis� In addition, PhD candidates should have the 
opportunity to present their research to a specialist 
audience, e�g� in colloquiums or at conferences at least 
twice during the course of the PhD� any extensions of the 
deadline for completion of the PhD project must be 
anticipated in a timely manner, in consultation with the PhD 
committee to allow a new completion schedule to be jointly 
developed� In line with this completion schedule, funding is 
to be sought for the period until the submission deadline�

5 cf� http://www�dfg�de/foerderung/grundlagen_rahmenbedingungen/gwp/� 
6  cf� in this regard e�g� european Science foundation (2012): a pan-european Professional Development framework for researchers, and european Science foundation (2012): Developing research 

careers in and Beyond europe� 
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B. Personal and career Development

Tailored support for personal and career development pre-
pares PhD candidates to take on responsibilities within and 
beyond the scientific community. 

•	 the subject-specific training forms the core component 
of the PhD, which can take different forms depending on 
the area of research� the acquisition of additional inter-
disciplinary competencies is recommended in all research 
domains� the helmholtz centers offer PhD candidates a 
diverse range of training opportunities, e� g� though their 
own graduate programs, such as helmholtz research and 
graduate Schools, and through the programs of their partner 
universities� Supervisors actively support participation in 
these programs. Together with their supervisor PhD candidates
should create a training plan that establishes a meaningful 
link, in terms of time and content, between training measures 
and the research project (see above)� Participation in training 
measures should be documented, and upon completion of the 
PhD, these should be certified, e� g� in the form of a certificate� 
Such certificates will enhance PhD graduates’ career 
prospects and enables international comparability of the 
degree obtained� 

•	 It is the responsibility of the helmholtz centers and supervi-
sors to assist PhD candidates in developing their career 
prospects� Where possible, PhD candidates should be given 
insight into a variety of work contexts, e� g� though internships 
or collaborations with external partners� they may seek career 
advice at any time and, if appropriate, participate in mentoring 

programs from the centers� to ensure responsible talent 
management, PhD candidates are supported in planning 
their career after the completion of the PhD�  

•	 Mobility periods are encouraged if they are appropriate in 
the setting of the specific research project� Mobility can 
take place and can be supported at different levels: 
international (e� g� research stays abroad or joint doctoral  
degrees); intersectoral (e� g� internships in industry); inter-
disciplinary (e� g� collaboration with scientists from other
fields); and virtual (e� g� within collaborations and networks)� 



11

iii. general conditions for the phd project

structured application and selection procedures, fixed
contact persons in the administration, center-wide 
graduate offices, offers for PhD candidates with families, 
support for international PhD candidates, and clearly 
defined conflict resolution procedures establish optimal 
conditions for doing a PhD.  

•	 the PhD programs of the helmholtz centers establish a 
structured application and selection procedure with clearly 
defined requirements, transparent a selection process, 
center-specific but standardized assessment criteria, and 
fixed contact persons� the relevant information can be 
found on the website of each helmholtz center� During the 
selection process, applicants’ personal profiles and their 
full range of experience are taken into account� In addition 
to academic qualifications, which constitute the primary 
criterion for the selection of PhD candidates, additional 
competencies such as teaching and supervision experience 
(e�g� of Master and Bachelor students), team spirit, and 
involvement in student bodies or outreach activities�7 

•	 the helmholtz centers provide PhD candidates with the 
necessary infrastructure for the completion of their PhD 
project, which may include measurement slots on large 
devices or access to samples�  

•	 each helmholtz center has graduate offices or fixed 
contact persons within the administrative structure, 
providing PhD candidates with advice on how to structure 
and organize their PhD project� they also inform PhD 
candidates about training offers� 

 

•	 During their project, PhD candidates receive support in the 
form of flexible working hours and childcare facilities� If 
PhD candidates take parental leave, the helmholtz asso- 
ciation aims to extend their funding period accordingly�  

•	 PhD candidates from abroad sometimes face major 
challenges as a result of cultural and language barriers, 
which can affect the progress of their PhD project and their 
integration� to address these challenges, the helmholtz 
centers offer advice and training, as well as networking 
opportunities� the centers and supervisors are responsible 
for informing PhD candidates about these opportunities�  
The centers guarantee that all information necessary for  
doing a PhD project is available at least in english, or that 
appropriate translation support is made available� 

•	 the technology transfer offices of the helmholtz centers 
serve as confidential contact points for inventions, patent 
protection and business ideas� PhD candidates and their 
supervisors have a responsibility to inform the technology 
transfer offices of inventions or research results that may 
require initiation of patent procedures before their publica-
tion� 

•	 the helmholtz centers actively encourage the formation of 
PhD candidate representation groups such as the helmholtz 
juniors8 and other networking activities among PhD candidates. 
the centers ensure that PhD candidates have a say in decisions
affecting the training and development of PhD candidates� 

          7 In this regard, the helmholtz association orientates itself i� a� to the european charter for researchers and the code of conduct for the recruitment of researchers (european commission 

        2005)�
8  www�helmholtz�de/juniors�   
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•	 the helmholtz centers recognize the importance of excellent
supervision and taking on the responsibility of supporting
early-stage researchers. They encourage supervisors to 
undertake ongoing training and to share experiences among
themselves.

•	 In the event of conflict situations, the helmholtz centers 
offer fixed contact persons and clearly defined 
procedures that are known to all parties involved in the PhD 
project� 
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iV.  Quality control and next steps 

the Helmholtz Association understands itself to be a  
learning organization that frequently reviews its strategic 
orientation and strives towards constant development.

•	 all PhD projects carried out and supervised at the centers 
of the helmholtz association are documented from the 
outset� the resulting statistical data are used for the 
centers’ reporting and form the basis of the association’s 
quality control procedures and strategic orientation�9  

•	 the helmholtz association has implemented a range of 
instruments for quality control of doctoral training� the 
evaluations in the context of its program-oriented funding- 
scheme and the interim evaluations of the helmholtz   
graduateand research Schools are central to this� Further- 
more, thehelmholtz centers are advised to systematically  
integrate their PhD candidate support in their quality control 
systems�  

•	 the helmholtz association strongly recommends that 
established quality standards and structures of the 
helmholtz research Schools and graduate Schools are 
continued following the ende of the initial funding� the  
Helmholtz association welcomes the introduction of a code  
of conduct for supervisors, the establishment of career 
tracking systems and follow-up surveys by individual Centers
as meaningful quality control measures�  
 

•	 the helmholtz association seeks a close exchange with 
other national and international stakeholders in the training  
of PhD candidates to share examples of good practice  
and initiate collaborations� In addition to working with 
universities, cooperation with industry is of particular 
importance for the helmholtz association to provide new 
career prospects for PhD candidates� 

•	 In 2019, an expert group will interview the helmholtz centers 
about their experience with these PhD guidelines and discuss 
whether its content is still appropriate� 

9 the data are recorded by the responsible administrative unit and include, e�g�: personal 

information; PhD start date; working title; name and institutional affiliation of the main academic 

supervisor, name and institutional affiliation of the daily supervisor; main supervisor’s written 

approval for the acceptance of the candidate; type of funding (fellowship, employment contract, 

etc�); and contract duration� In addition, main supervisors must submit a final report containing the 

following information: submission date of the PhD thesis; date of examination; grade; and, if 

applicable, employment after completion of the PhD and new address� the administration of a 

helmholtz center must also be informed if the PhD is not completed� PhD candidates and 

supervisors are jointly responsible for compiling the data� they must ensure that the data are 

submitted to the responsible administrative unit immediately after the conclusion of the PhD 

agreement and after the completion of the PhD� the PhD candidate must consent to the recording, 

use and processing of the above mentioned data in the PhD agreement or in another suitable 

manner�
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AlfreD wegener institute HelmHoltz 

centre for PolAr AnD mArine reseArcH

am handelshafen 12, 27570 Bremerhaven

tel� +49 471 4831-0

email info@awi�de, www�awi�de

DeutscHes elektronen-syncHrotron

notkestraße 85, 22607 hamburg

tel� +49 40 8998-0

email desyinfo@desy�de, www�desy�de 

germAn cAncer reseArcH centre

Im neuenheimer feld 280, 69120 heidelberg

tel� +49 6221 42-0

email presse@dkfz�de, www�dkfz�de

germAn AerosPAce center (Dlr)

linder höhe, 51147 Köln

tel� +49 2203 601-0

email kommunikation@dlr�de, www�dlr�de

germAn center for neuroDegenerAtive 

DiseAses (Dzne)

Sigmund-freud-Str� 25, 53127 Bonn

tel� +49 228-43302-0

email information@dzne�de, www�dzne�de

forscHungszentrum jülicH

Wilhelm-johnen-Straße, 52428 jülich

tel� +49 2461 61-0 

email info@fz-juelich�de, www�fz-juelich�de

geomAr HelmHoltz centre for  

oceAn reseArcH kiel

Wischhofstr� 1-3, 24148 Kiel

tel� +49 431 600-0

email info@geomar�de

www�geomar�de

gsi HelmHoltz centre for  

HeAvy ion reseArcH

Planckstraße 1, 64291 Darmstadt

tel� +49 6159 71-0 

email info@gsi�de, www�gsi�de

HelmHoltz-zentrum Berlin für 

mAteriAlien unD energie

glienicker Straße 100, 14109 Berlin

tel� +49 30 8062-0

email info@helmholtz-berlin�de

wwwhelmholtz-berlin�de

HelmHoltz-zentrum  

DresDen-rossenDorf 

Bautzner landstraße 400, 01314 Dresden

tel� +49 351 260-0

email kontakt@hzdr�de, www�hzdr�de 

HelmHoltz centre for  

infection reseArcH

Inhoffenstraße 7, 38124 Braunschweig

tel� +49 531 6181-0

email info@helmholtz-hzi�de

www�helmholtz-hzi�de

HelmHoltz centre for  

environmentAl reseArcH – ufz

Permoserstraße 15, 04318 leipzig

tel� +49 41 235-0

email info@ufz�de, www�ufz�de 

HelmHoltz-zentrum geestHAcHt 

centre for mAteriAls AnD coAstAl 

reseArcH

Max-Planck-Straße 1, 21502 geesthacht

tel� +49 4152 87-0

email presse@hzg�de, www�hzg�de

HelmHoltz zentrum müncHen –  

germAn reseArcH center for  

environmentAl HeAltH

Ingolstädter landstraße 1, 85764 neuherberg

tel� +49 89 3187-0

e-Mail presse@helmholtz-muenchen�de

www�helmholtz-muenchen�de

HelmHoltz centre PotsDAm – gfz 

germAn reseArcH centre for geosciences

telegrafenberg, 14473 Potsdam

tel� +49 331 288-0

email info@gfz-potsdam�de  

www�gfz-potsdam�de

kArlsruHe institute of  

tecHnology (kit)

Kaiserstraße 12, 76131 Karlsruhe

campus nord:

hermann-von-helmholtz-Platz 1

76344 eggenstein-leopoldshafen

tel� +49 7247 82-0

email info@kit�edu, www�kit�edu

mAx DelBrück center for moleculAr 

meDicine in tHe HelmHoltz AssociAtion

robert-rössle-Straße 10, 13125 Berlin

tel� +49 30 9406-0

email presse@mdc-berlin�de 

www�mdc-berlin�de

mAx PlAnck institute for  

PlAsmA PHysics

Boltzmannstraße 2, 85748 garching

tel� +49 89 3299-01

memBers of the helmholtz association
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we contribute to solving the major 
challenges facing society, science and 
the economy by conducting top-level 
research in strategic programs within 
our six research fields: energy, earth & 
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