March 20, 2012
The Honorable Steven Chu
Secretary of Energy
Washington, D.C. 20585

The Honorable John P. Holdren
Director, Office of Science and Technology Policy
Washington, D.C. 20502

Dear Secretary Chu and Director Holdren,
As graduate students and postdoctoral researchers in the rising generation of fusion researchers,
we are writing because the goal of attaining commercialized fusion energy may be compromised
by the proposed FY 2013 budget. We entered this challenging and exciting field to address the
nation’s growing energy requirements and need for energy independence. Fusion energy is a
potentially attractive component of the United States’ future energy portfolio. It will provide a
large-scale energy supply using domestically available, abundant fuel, create zero greenhouse
gas or acidic emissions, offer inherently safe operation, use limited land, and have no need for
long-term waste disposal.
We are very concerned about the future direction of funding for the US fusion research program
as specified in the proposed budget. The proposal reduces the domestic fusion spending from
$300M to $255M, and it also underfunds our obligations to ITER by $50M. ITER obligations
would be funded at the expense of the domestic fusion program, though both are essential for the
development of domestic fusion power.
Our concerns include:
•

Long-term progress in fusion research depends on the continuous transfer of
knowledge; the proposed budget damages the community required for this continuity
o Talented young researchers are driven away by the funding instability in the domestic
program
o Today’s graduate students and postdoctoral researchers will be needed to build on
progress made by ITER and advance towards a domestic fusion reactor
o Educating new researchers takes more than a decade, and loss of personnel puts the
US drastically behind the international community

•

ITER and the domestic fusion program are both critical to achieving commercial fusion
power and should not be placed in competition with each other
o The proposed budget presupposes a decision between ITER construction and the
domestic program; both are vital to attaining commercial fusion power in the US
o In order for the US to benefit from international facilities and collaborations, it must
also maintain expert personnel and advanced domestic facilities
o Domestic program reductions diminish the local workforce, driving our scientific
expertise and technological innovation overseas

•

The direction of the FY 2013 budget strongly threatens US global leadership in fusion
research and technology
o University programs have been especially hard-hit by recent and proposed cuts; a
19% cut in graduate student funding threatens the next generation of researchers
o Domestic operations will be reduced, new experiments will be delayed, and crucial
facilities will be eliminated
o Reduced support for theoretical and computational research, as well as basic plasma
physics, will further impair our ability to remain an international leader in the field
o Rather than moving the nation towards energy independence, the proposed budget
will exacerbate US reliance on foreign energy technology

As America’s young scientists, we understand the high risk and high rewards of this area of
research and have chosen to dedicate our careers to the prospect of contributing to the nation’s
future energy portfolio. Our contribution requires a healthy domestic fusion program. It is in the
long-term interest of the United States to maintain predictable and sufficient funding for facilities
and personnel. Facilities must advance with the science, which can drive replacement; however,
we also need to maintain our existing scientific investments. We are enthusiastic about the future
of the nation’s fusion energy program, but it can only move forward with adequate support.
We respectfully request support for a competitive, healthy domestic fusion program in the
coming years. Specifically, we ask that at least the current FY 2012 funding level be
maintained for the domestic fusion program, while continuing to meet our full obligations
to ITER.
We would like to thank both of you for your leadership in moving the country forward towards a
cleaner energy future.
Sincerely,
258 graduate students and postdoctoral researchers at the following institutions:
Auburn University
Columbia University
Florida A&M University
Kansas State University
Oak Ridge National Laboratory
Princeton Plasma Physics Laboratory
Rensselaer Polytechnic Institute
University of California, Irvine
University of Iowa
University of Maryland
University of Texas at Austin
University of Wisconsin-Madison

College of William and Mary
General Atomics
John Hopkins University
Massachusetts Institute of Technology
Princeton University
Purdue University
Sandia National Laboratory
University of California, San Diego
University of Illinois
University of Michigan
University of Washington

cc:
The Honorable Dr. William Brinkman, Director, Office of Science
Dr. Edmund Synakowski, Associate Director, Office of Fusion Energy Science

Dr. Martin Greenwald
Senior Research Scientist

Massachusetts Institute of Technology
77 Massachusetts Avenue, Building NW17-107
Cambridge, Massachusetts 02139-4307

Plasma Science & Fusion Center
Phone 617.253.6053
Fax
617.253.0627
Email g@psfc.mit.edu

February 29 , 2012
Dr. William F. Brinkman
Director - Office of Science, SC-1
U.S. Department of Energy
1000 Independence Avenue, SW
Washington, DC 20585

Dr. Brinkman,
First, I want to thank you for your continuing support and for the frank discussion we had during
this week’s FESAC meeting. The reports from the two panels responding to your charge of July
2012 were discussed and approved. I will be forwarding those to you in the next few days.
It is clear that the community is upset about the current budget trajectory and the potential impact
on our domestic program. At the end of the meeting, a statement to that effect was prepared
and approved unanimously (17 for, 0 against, 2 recusals, 1 absent). While this statement will be
found in the minutes of our meeting, I felt it was important for you to understand the views
expressed by the committee without delay.
_________________________________________________________
The statement reads:
1) The committee objects to the theme/impression that these cuts leave the program relatively
unscathed and strongly cautions against claims of impactful potential at this level or lower
without real study and discussion.
a) Specific impacts on the domestic program were noted during the meeting, these include
many aspects of fusion science, plasma physics, and HEDLP research.
b) The damage is real.
c) The portents for the future are even more threatening.
2) If this whole discussion is in flux inside the Administration, this does not appear to be the
time to make termination decisions that cannot be reversed. We are not clear on the wisdom
to do lasting changes to program based on an undefined ITER profile and in the absence of
an overall plan for the program.
3) Buy-in, cohesion of community is critical as we confront hard decisions – we don't want
community to give a message different from DOE/OSC/FES
4) Thus we encourage FESAC charges covering

a) Near-term crisis management; shoring up the case for domestic research while ITER is
under construction
i) We cannot maintain a viable fusion science program on flat $400M budget
ii) Once a field is shut down, you need to start over and that can take decades
iii) The plan should run to 2021 (ITER start): and include option and plans for the next
decade
b) Long-term planning goals
i) For ITER-era Burning Plasma leadership
ii) For a Fusion Nuclear Science Program leading to fusion energy
_________________________________________________________

Sincerely,

Martin Greenwald
Chair, Fusion Energy Sciences Advisory Committee

Cc:

Patricia Dehmer
Edmund Synakowski
Al Opdenaker

February 27, 2012
The Honorable Steven Chu
Secretary of Energy
Washington, DC 20585

The Honorable John P. Holdren
Director, Office of Science and Technology Policy
Washington, D.C. 20502

Dear Secretary Chu and Director Holdren,
As you know, the United States has been an international leader in fusion energy research for
decades, delivering numerous scientific and technical advances, and building a world-class fusion
science workforce. Following in-depth deliberations and multiple reviews, the U.S. government
committed to the international ITER project and to a strong domestic fusion program as the
optimal strategy for fusion energy.
With ITER pioneering the study of burning plasma science, the world fusion program is poised to
enter the final era of fusion research, where commercialization can be realistically envisioned.
This is one of the grand scientific challenges of our time, as expressed by the National Academies
of Engineering. Studies by the National Academies and others articulate that the United States
must sustain a vigorous domestic research program that enables us to prepare for experiments on
ITER, benefit from ITER operation, and solve the remaining challenges for fusion energy.
As leaders and stewards of the current U.S. fusion research effort, we are unfortunately compelled
to point out that the Fiscal Year 2013 budget request will demote the U.S. program to a second-tier
player in the world fusion effort. After years of operating on minimal budgets and essentially
level funding, the domestic fusion program cannot withstand the proposed reductions
without severe negative impact to our essential capabilities and our scientific contributions
to the international fusion program in ITER. If implemented, the $49 million cut contained in
the budget request will result in the layoff of hundreds of fusion scientists, engineers, graduate
students, and support personnel, with the following consequences:
• Of our three major fusion research facilities, one will be abruptly terminated (C-Mod at
MIT); one will be severely reduced in its operations with facility enhancements cancelled; and
one will experience significant delay in its upgrade.
• It will require the shutdown or slowdown of major university programs, with subsequent
discouragement of new researchers that could potentially cost us an entire generation.
• It will severely reduce our efforts both in basic plasma physics research and in alternative
fusion concept research, which are foundational for the field.
• It will eliminate many opportunities for theoretical and computational discoveries in fusion
systems, possibly stunting our ability to exploit advances in high performance computing.
• It will substantially curtail activities in high energy density physics.
• It will endanger our ability to develop fusion-enabling technologies, and to design and build
future fusion facilities in the U.S.
The FY 13 budget reductions will deal a blow to the U.S. fusion research program and the U.S.
position in the field that will be felt for many years to come.

Further, while the budget's $150M for U.S. participation in ITER is a $45M increase from
the FY2012 level, it is $50M below the U.S. ITER Project's plan, making U.S. achievement of
the ITER schedule expectations extremely difficult.
As documented in the National Academies’ 2004 report, Burning Plasma: Bringing a Star to
Earth, ITER is the seminal science experiment through which we will explore, understand, and
control the burning plasma state. The knowledge gained will inform our predictions of burning
plasma behavior in a wide variety of potential confinement systems for fusion reactors. As such,
ITER is tightly integrated with the domestic research enterprise that is developing the knowledge
base for tokamaks and alternative confinement configurations. The U.S. will have access to all
ITER-developed technology and scientific data, while bearing only nine percent of its construction
cost. There are few, if any, U.S. government-funded R&D program with such high leverage.
The proposed cuts to the domestic program are rationalized by the need to increase funding for the
U.S. contribution to ITER construction. In contrast, our ITER partners are strongly fulfilling their
construction obligations, and several nations are additionally strengthening their domestic fusion
programs. The proposed FY13 budget takes the U.S. program in the other direction: it puts us well
on the road to a time when only our international partners can benefit from ITER (and the U.S.
contribution to it) and pursue the remaining steps for fusion.
The fusion community will be working with Congress to restore funding to the program.
Meanwhile, we respectfully, but urgently, request that in developing future budgets for the Office
of Science, the Administration endeavor to provide funding levels adequate for the U.S. to meet its
ITER obligations, but not at the expense of either a strong domestic fusion effort or of other Office
of Science programs.
We very much appreciate the challenges of advancing science and energy research, and of
balancing the needs of multiple programs. We also thank you for your eloquent advocacy of
science as the foundation of a secure energy future. We look forward to working with you to
ensure that fusion is part of that future.
Sincerely,
[Signatures on following page]

_____________________________________________
David Anderson
President, University Fusion Association
Professor of Electrical & Computer Engineering
University of Wisconsin – Madison

________________________________________
Raymond J. Fonck
Steenbock Professor in Physical Science
Department of Engineering Physics
University of Wisconsin -‐ Madison

____________________________________________
Stanley Milora, Director
Fusion Energy Division
Oak Ridge National Laboratory

________________________________________
Miklos Porkolab
Professor of Physics and Director
Plasma Science and Fusion Center, MIT

__________________________________
Stewart C Prager
Professor of Astrophysical Sciences
Princeton University

______________________________________
Ned. R. Sauthoff
Director
U.S. ITER Project Office

_____________________________________
Tony S. Taylor
Vice President
Magnetic Fusion Energy Division
General Atomics

cc: The Honorable Dr. William Brinkman, Director, Office of Science
The Honorable Jeffrey Zients, Director, Office of Management and Budget
Dr. Edmund Synakowski, Associate Director, Office of Fusion Energy Science

Written Statement
Of
Dr. Stephen O. Dean
President, Fusion Power Associates
To
Meeting of DOE Fusion Energy Sciences Advisory Committee
February 29, 2012
Public Comment Session
First, let me say that I endorse the recommendation just made by Dr. Earl Marmar of MIT
that no irrevocable decisions be made relative to reductions in the fusion program, as
proposed in the President’s FY 2013 budget submission to Congress, until a vetting of
such reductions occurs within the U.S. fusion community. This should be done by
FESAC, or otherwise, to seek community consensus relative to priorities identified
previously by FESAC.
Much of the discussion has been focused on the proposed termination of the Alcator CMod program at MIT. The proposed termination is of serious concern, since that program
has made, and is making, important contributions to our understanding of tokamak
physics and, furthermore, is important to the training of the next generation of fusion
scientists. Termination of Alcator C-Mod would mean a “double whammy” for the MIT
fusion program, since DOE terminated the other significant experimental facility there
last year, the Levitated Dipole Experiment (LDX). Without these two facilities, MIT will
lack the facilities to continue providing experience to students doing experimental fusion
research.
But the problem with the proposed reductions is much broader and more serious that just
the role and future of the MIT program. Reductions in other areas, such as High Energy
Density Laboratory Plasmas (HEDLP), theory, and systems studies will result not only in
a loss of valuable talent and expertise throughout the U.S. fusion program, but will also
mean that research results these people and facilities would otherwise provide in the
coming years will not obtained. On that subject, I would note that the practice of
requiring many fusion programs to compete for renewal periodically via open
solicitations is not working well, especially if those programs are imbedded in larger
institutions having upper layers of management. One example is that of the heavy ion
fusion effort at the Lawrence Berkeley National Laboratory. Using “stimulus” funding,
LBNL has finally been able to complete a new facility with which to study warm dense
matter physics. However, they were notified that they had to compete against other
proposals, not yet received by DOE, after DOE advertises broadly for proposals in
HEDLP. These solicitations often get delayed for months beyond the date expected.
Upper management at LBNL, understandably, has to make plans to possibly layoff many
personnel in case there is a funding lapse or no funding at all in FY2013. So, unintended
consequences can result from these procedures.

The reductions proposed in the domestic fusion program were deemed necessary by DOE
in order to increase funding for the U.S. contribution to ITER from $105 million in FY
2012 to $150 million in FY 2013. As several FESAC members noted yesterday, we have
not been told by DOE how much is really needed in FY 2013, how much will be needed
in future years to meet the November 2019 ITER first plasma target date, or where these
funds will come from. We were told yesterday that Japan plans to spend $250 million in
2013 to maintain their ITER commitment. Since the U.S. has the same one-ninth share of
ITER commitments, it would seem logical that the U.S. may really have needed roughly
that amount in order to meet the ITER schedule. Thus, even with $150 million in FY
2013, the U.S. may not have the funds it really needs for ITER in FY 2013.
In July 2002, approximately 280 fusion scientists assembled in Snowmass, Colorado, to
assess our options for a burning plasma experiment. Three were identified: Ignitor (a
short pulse, copper high field magnet tokamak), FIRE (an intermediate-length pulse,
superconducting tokamak), and ITER (a long pulse, superconducting tokamak). In
August 2002, a special FESAC panel met in Austin, Texas, and identified ITER as the
preferred choice, but under certain assumptions. At the time, ITER was estimated to cost
about $5 billion and the U.S. share was estimated to be ten percent of that, or $500
million. I was a member of that panel. I believe the panel would have chosen the FIRE
concept except for the fact that we were being offered a bargain: for $500 million we
could have a much more capable facility, since we only would have to pay ten percent of
the cost. The full FESAC adopted the panel’s recommendations in September but
emphasized that the U.S. ITER contribution had to be provided on top to the existing
domestic (or base) fusion program. The FY 2003 OFES budget at that time was $241 M.
The U.S. was not an ITER participant at that time, but rejoined about one year later.
In spite of the FESAC proviso, in FY 2004 and 2005, the President started requesting
funds for ITER by reducing the domestic fusion budget, but the Congress largely (but not
completely) rebuffed these efforts. The OFES fusion technology efforts were largely
terminated to accommodate these conflicts. FESAC, on its own initiative, wrote a strong
letter to Office of Science director Ray Orbach saying, “Devastating cuts in certain
program elements are alarming; this note expresses our most serious concerns.”
The President’s request for FY 2006 contained a $17 million increase for OFES, but also
a proposed $51 million increase for ITER. Congress refused to go along with this, cutting
the ITER request by $30 million and directing it into the domestic program, stating, “As
in previous years, the conferees direct the Department to fund the U.S. share of ITER in
fiscal 2007 through additional resources rather than through reductions to domestic
fusion research or to other Office of Science programs.” For FY 2007, the President, for
the first time, requested an increase in the total OFES budget that was approximately
equal to the proposed increase for ITER (there was a $4 million decrease proposed for the
domestic program). The Congress eventually went along with this budget through an
omnibus appropriation that did not pass until 5 months into the fiscal year.

In sending the FY 2007 request to Congress, the President re-estimated the cost of the
U.S. contribution to be $1.122 billion, as follows:
FY 2006
19.3 M
FY 2007
60.0 M
FY 2008
160,0 M
FY 2009
214.5 M
FY 2010
210.0 M
FY 2011
181.3 M
FY 2012
130.0 M
FY 2013
116.9 M
FY 2014
30.0 M
Total
1122.0 M
This is the only out-year projection ever made publicly available by DOE. However, in
2008, DOE stated that the total required had been increased to a “range” of $1.4 to $2.2
billion. The total appropriated for ITER and the domestic program (third column),
starting with FY 2006, is as follows:
FY 2006
FY 2007
FY 2008
FY 2009
FY 2010
FY 2011
FY 2012
FY 2013

25.0 M
60.0 M
10.7 M
124.0 M
135.0 M
80.0 M
105.0 M
150.0 M

263 M
259 M
276 M
282 M
291 M
287 M
296 M
248 M (requested)

Thus, if US ITER receives the requested $150 M in FY 2013, it will have spent $690 M.
If ITER is to operate in November 2019, essentially all needed construction funds must
be spent by end of FY 2018. Since the latest (informal) estimate of the total US
contribution to ITER has risen reportedly to $2.6 billion, the President will need to
request, and the Congress will need to appropriate, an additional nearly $2 billion over
the five fiscal years 2014-2018, or an average of nearly $400 million per year. Clearly
this cannot come by continuing to decrease the US domestic fusion program. Something
needs to be done.
On January 30, 2003, the U.S. decided to rejoin the ITER project. The decision was made
at the highest level of the U.S. government, an announcement from President George W.
Bush stating, “I am please to announce that the United States will join ITER, an
ambitious international research project to harness the promise of fusion energy.”
To ensure the successful completion of the ITER project, without destroying the
U.S. domestic program, requires that we regain the high level U.S. government
support for the project that seems to have been lost in the FY 2013 budget
submission. The ITER project must be again recognized as a presidential
commitment that cannot be funded by reducing the U.S. domestic fusion effort.

There has been much talk at this meeting of making a new plan for fusion; in fact,
Congress has requested it. Some feel that preparing such a plan could be the vehicle for
getting the issues of ITER and domestic fusion funding resolved. I doubt that.
Next summer, I will have been working in fusion for half a century. I have seen and/or
been involved in preparing many fusion plans over this time period. While all have been
exemplary in their logic and content, they have all essentially been ignored after
completion. Furthermore, plans take time to prepare well; and we are in a crisis situation
with respect to the funding of the US domestic fusion program. I do not sense that the
DOE wants to proceed on an urgent basis with a new planning activity. So I suggest that
the fusion community should self-organize to do the required vetting of the FY 2013
budget proposals and not depend on, or wait, for a DOE-initiated planning activity to
begin.
Yesterday, Dr. Brinkman told us that when he arrived at DOE Secretary Chu told
him, with regard to ITER, he needed to “fix it or kill it.” I think now is the time Dr.
Brinkman should respond to the Secretary, “I have fixed it. Now help me pay for
it.”
The U.S. domestic fusion program does not have sufficient funds to pay for the U.S.
contribution to ITER construction.

