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AGENDA

What is a scientific disciplin?

The Manhattan Project as an archtypical interdisicplinary project
» Actors in the network; blending professionals
* Roles of partners in the project: who leads? Hierachy or democracy
» Professional standards: ours, yours or theirs?
« Complex organization, complex (unwanted?) results

Why do we need interdisicplinary: universal and local (AU) perspectives
How is interdisciplinary research made

"Occasions” for interdisciplinary research
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WHAT IS A SCIENTIFIC DISCIPLIN?
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WHAT IS A SCIENTIFIC DISCIPLIN?
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WHAT IS A SCIENTIFIC DISCIPLIN?
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WHAT IS A SCIENTIFIC DISCIPLIN?

Common language, specific for that disiplin

Common foci (e.q., elements, purification of elements)

Shared methodologies

Shared publication channels/venues for presentation (e.q., scientific journals, conferences)

”Social fabric”: heroes (and villains!), professional insignia

/v AARHUS 6TH RAMAZZINI SEMINAR THOMAS VORUP-JENSEN

UNIVERSITET 26. OKTOBER 2017 PROFESSOR
INSTITUT FOR BIOMEDICIN



CAN A SCIENTIFIC DISCIPLIN
— DISINTEGRATE? =

Anomalies
Findings not explained/explainable by paradigm

Example: Classic Newtonian physics versus Quantum Physics

Breakdown in central definitions/demarcations
Example: Synthesis of the transuranium "element” americum
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Contact | Help

Research Areas Funding Awards Document Library About NSF
e Home » Research Areas i :
Interdisciplinary Research ; Btmal. B o0 etonoic
Introduction L] . ] ,
What is Interdisciplinary Research?
Definition
The definition of a "discipline" and discussions of the varieties of interdisciplinary,
Sources of Support multidisciplinary, and trans-disciplinary research have occupied much scholarly debate.
Although there is not always agreement on these definitions, it is clear that areas of research
Contact Options are dynamic -- continually emerging, melding, and transforming. What is considered

interdisciplinary today might be considered disciplinary tomorrow.

Points of Contact
As a working definition of interdisciplinary research, we refer you to the definition set forth in a §

National Academies' report™:

"Interdisciplinary research is a mode of research by teams or individuals that integrates
information, data, techniques, tools, perspectives, concepts, and/or theories from two or more
disciplines or bodies of specialized knowledge to advance fundamental understanding or to
solve problems whose solutions are beyond the scope of a single discipline or area of
research practice.”

What To Submit

FAQs

. o e — . i . . Sibel Korkt, a graduate student in
*Committee on Facilitating Interdisciplinary Research, Committee on Science, Engineering, chemical engineering at Princeton

and P.ublic Policy.r (2004). Facilitating interdisciplinary research. National Academies. University, developed a technique

Washington: National Academy Press, p. 2. for high-speed, low-cost printing of
ultra-small lines for possible use in
electronics. Her research was
performed at the Princeton Center
for Complex Materials (PCCM), a
National Science Foundation
Materials Research Science and
Engineering Center.
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EXAMPLE OF A
INTERDISCIPLINARY PROJECT
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..an interdisciplinary network (?)
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MANHATTAN PROJECT
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ROLES OF PARTNERS IN THE PROJECT

https://www.youtube.com/watch?v=79D_rcWgO5Y
/ AARHUS 6TH RAMAZZINI SEMINAR THOMAS VORUP-JENSEN
V UNIVERSITET 26. OKTOBER 2017 PROFESSOR

INSTITUT FOR BIOMEDICIN



ROLES OF PARTNERS IN THE PROJECT

Simplistic representation of interdisciplinarity

Insignias:
* Uniforms: military staff
» Glassware: chemist/scientist

Functions
* Synthesis (!), scientist
» protecting valuable property, controlling it: the military

/v AARHUS 6TH RAMAZZINI SEMINAR THOMAS VORUP-JENSEN

UNIVERSITET 26. OKTOBER 2017 PROFESSOR
INSTITUT FOR BIOMEDICIN



THE REAL THING.....

https://www.youtube.com/watch?v=8 9UNPdNtOoE
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DO ACTORS UNDERSTAND EACH OTHER?

On one occasion an aggressive interrogation in
congressional committe culminated In a
rhetorical question from a bad-tempered
Senator:

‘What do you know about plutonium?’

Seaborg was able to answer that it was he who
had discovered the element.

Gratzer (2002) "Eurekas and Euphorias”
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MANHATTAN PROJECT
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MANHATTAN PROJECT

Another basic question was the extent to which human beings could or should be studied
to obtain the data needed to protect them. The radium dial painter data served as a
baseline to determine how the effects of exposures in the body could be measured. But this
left the question of whether plutonium, uranium, and polonium behaved more or less like
radium. Research was needed to understand how these elements worked in the body and
to establish safety levels. A large number of animal studies were conducted at laboratories

in Chicago, Berkeley, Rochester, and elsewhere; but the relevance of the data to humans
remained in doubt.

The Manhattan Project: A New and Secret World of Human Experimentation
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MANHATTAN PROJECT

The university's metabolism ward, at what is now the Strong Memorial

erons HtmomihL OLrTAL Hospital, became the central Manhattan District site for the
TR— administration of isotopes to human subjects. The two-bed ward,
headed by Dr. Samuel Bassett, was part of the Manhattan District's
"Special Problems Division," which worked on the health monitoring of
production plants, the development of monitoring instruments, and
research on the metabolism and toxicology of long-lived radioactive
elements.[51] An experimental plan called for fifty subjects altogether,
In five groups of ten subjects each. Each group would receive
plutonium, radium, polonium, uranium, or lead.[52] Although the exact
eI, HoE e et B e Lol FIAg eI number of subjects remains unknown, at least twenty-two patients

were administered long-lived isotopes in experiments with plutonium

(eleven subjects), polonium (five subjects), and uranium (six subjects).

The Manhattan Project: A New and Secret World of Human Experimentation
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Complex organization, complex (unwanted?) results

https://www.youtube.com/watch?v=-mUCLHzWiJo
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OBSERVATIONS FROM "MANHATTAN”

The Manhattan Project as an archtypical interdisicplinary project

» Actors in the network; blending professionals but keeping professions
Workers, Scientists (several disciplines!), miltary, politicians

* Roles of partners in the project: who leads?
Can be highly hierachical, need of an organization

» Professional standards: ours, yours or theirs?
» Standards set from needs; complex decision

« Complex organization, complex (unwanted?) results

« Outcome not up a single individual (not even the president)
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RESEARCH SUPPORT

OUR RESEARCH

-

The Interdisciplinary Biomedical Research Office (IBRO) facilitates new and current areas of interdisciplinary biomedical research by supporting
strategic and faculty-driven initiatives that stimulate existing and new biomedical research and training across the Charles River and Medical campuses
of BU. Funding is available to jump start and support faculty-initiated Affinity Research Collaboratives (ARCs) as well as strategically planned programs

involving biomedical, physical and/or engineering sciences and teams.
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Interdisciplinary Nanoscience Center

About « Research « Industry «~ Education « Schools + Contact

), an internationally recognized Nanoscience
=
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Are you a future Nanoscience student?




WHY DO WE NEED INTERDIS. SCIENCE?

MD, DMSc OLE STEEN NIELSEN,
ACTING DEAN, AARHUS UNIVERSITY, HEALTH

Can the battle be won from one discipline?

Bigger piece of the cake for
interdisciplinary research

There isan incr‘aasing demqnd frorn politicians for re- Technical sch
search to help in solving society’s greatest challenges.

These challenges are by their very nature often

interdisciplinary. This means that both public and

me -as well a_s E_u'n:')peon - funders aretoa Itordleciplinary
growing extent prioritising funding to research that sclences
is itself interdisciplinary.

Heaith sciences

in the three figures. we have looked at the key Danish
public and private, as well as European, sources of
funding for research. Funding targeted at challenges
facing society, and thereby funding for interdiscipli-
nary research, is highlighted in green.
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STRATEGY

FOR THE MAIN ACADEMIC AREA
HEALTH

AT AARHUS UNIVERSITY
2013-2017

AARHUS
/ NP UNIVERSITET

INSTITUT FOR BIOMEDICIN

Health has three main strategic goals for the core activity Research:

1. Stimulating groundbreaking results through research excellence and interdisciplinary
collaboration

Interdisciplinary research is one of the elements that is to propel AU forwards, given that many
breakthroughs in research will take place on the borderlines between the traditional
disciplines. It is, however, important to recognize that interdisciplinary research will only have
the power to generate groundbreaking results if it rests upon a solid academic and
professional foundation, which is why excellent research within the disciplines, which is crucial
for successful interdisciplinary collaboration, must continue to be a hallmark of our university.

One criterion for success is the establishment of interdisciplinary centres that carry such
professional weight that they have been able to put AU on the academic and scientific map in
Denmark and abroad. The process of establishing and building up new interdisciplinary centres
will be initiated as soon as possible. One of the challenges for these centres will be to
encourage researchers to promote interdisciplinary collaboration and ensure the necessary
dialogue across the academic fields.

For our students, these changes will materialize as new opportunities to participate in other
types of research projects than previously in the context of BSc projects and MSc and PhD
theses. Some interdisciplinary centres will also offer new degree programmes.

Health seeks to be a proactive and significant player in the interdisciplinary centres at AU —and
as such we will actively help research to unfold between and across AU’s four main academic
areas.

Internally, our own main academic area will be alert to potential cross-departmental synergies.
Also, the new University-Region agreement from 2011 between Health and the CDR provides
a sturdy base for research initiatives, with responsibility for clinical and (in the longer term)
public-health research resting solely with AU Health.
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IMPLEMENTATION OF STRATEGY

Strategic criteria

If you apply for a fully financed PhD fellowship, you have to tick of the strateqic criteria that
your project falls within. You can choose more than one area. To do so, press the Ctrl+Alt
(windows)/cmd 38 (Mac) button(s) and click on your desired options.

Your project has to fall within at least one of the Faculty of Health’s strateqgic criteria in order
to be considered for a fully financed PhD fellowship.
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WHY DO WE NEED INTERDIS. SCIENCE?

election of interdisciplinary
research networks and centres
at Aarhus University and
Faculty of Health
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ELEMENTS IN INTERDISICPLINARITY
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An interdisciplinary project

« Is difficult and requires dedication
+ Means that everyone learns from one another -

an epidemiologist can learn from a biostatistician,

who learns from a clinician etc.

- Demands more than a copy-paste project that
closely resembles previous projects

- Has a good chance of securing funding

» In the case of PhD projects, it needs a supervisor
team who can cover the entire academic area

Interdisciplinarity demands:

+ That you have a social instinct
= That you posseass personal inclusiveness
« That you have confidence in the rest of the group

Interdisciplinary
projects requires:

+ Respect for the other participants

+ Humility of personal achievements, combined
with self-confidence of own contribution
and competence

« Enthusiasm for leaming and continuously
updating knowledge

An interdisciplinary
project requires:

« That you acknowledge the limitations of
your own knowledge
« That you are open to the fact that an idea

« That everyone in the group works together as s
i 0 e can be unfolded even further together with others

+ That everyone in the group is a specialist and that
each is held responsible for their field

+ That the participants do not regard one another
as either main or sub-suppliers

« That something in the collaboration makes progress
= That you trust one another
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. () our result confirms the |
. belief that interdisc:ipiinnry D

¢ into the development
I'?iatlon of interdisciplinary

1.
() journals also find it difficult to select

I reviewers who can evaluate interdisciplinary
research. This particularly affects young
researchers, which is why they opt to be
a part of the conventional discipline
structure rather than delving
into interdisciplinary research.?
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were asked to submit cases of research
to REF that had significant impact outside
acadernia, 80% were interdisciplinary?

( ) academics who delve into int
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comes ta receiving funding. gaining :
recognition. and even getting published.?
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POINTS OF DISCUSSION

Challenges and Advantages for Students
Are Some Professions/Studies Intrinsically Interdisciplinary?

Examples of Monodisciplinary Research
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