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The National Academy of Sciences: Established in 1863 by an Act of Congress, signed by President Lincoln, as a
private, non-governmental institution to advise the nation on issues related to science and technology.
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The National Academy of Sciences: Established in 1863 by an Act of Congress, signed by President Lincoln, as a
private, non-governmental institution to advise the nation on issues related to science and technology.

The National Academy of Engineering: Established in 1964 under the charter of the National Academy of Sciences
to advice nation on engineering matters.
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The National Academy of Sciences: Established in 1863 by an Act of Congress, signed by President Lincoln, as a
private, non-governmental institution to advise the nation on issues related to science and technology.

The National Academy of Engineering: Established in 1964 under the charter of the National Academy of Sciences
to advice nation on engineering matters.

The National Academy of Medicine (Formerly the Institute of Medicine): Established in 1970 under the charter of
the National Academy of Sciences to advice nation on medical and health issues.

Three Academies work together as the National Academies of Sciences, Engineering, and Medicine:

O Provide independent, objective analysis and advice to the nation / Conduct other activities to solve complex

problems and inform public policy decisions.

O The National Academies also encourage education and research, recognize outstanding contributions to

knowledge, and increase public understanding in matters of science, engineering, and medicine.
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In particular, the committee will address the following questions:
- What is the merit and significance of the science that could be addressed by an electron ion collider facility and what is its importance in the overall context of research in nuclear physics and the physical sciences in general?

- What are the capabilities of other facilities, existing and planned, domestic and abroad, to address the science opportunities afforded by an electron-ion collider? What unigue scientific role could be played by a domestic electron ion collider facility that is
complementary to existing and planned facilities at home and elsewhere?

- What are the benefits to U.S. leadership in nuclear physics if a domestic electron ion collider were constructed?

- What are the benefits to other fields of science and to society of establishing such a facility in the United States?
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O NSAC Long-Range Plane 2015 T. Hallman

The 2015 Long Range Plan for Nuclear Science

Recommendations:

1. Capitalize on investments made to B i
maintain U.S. leadership in nuclear M‘ NIR 2N
science.

2. Develop and deploy a U.S.-led ton-scale

neutrino-less double beta decay
experiment.

3. Construct a high-energy high-
luminosity polarized electron-ion
collider (EIC) as the highest priority for
new construction following the
completion of FRIB.

LONG RANGE PLAN
4. Increase investment in small-scale and for NUCLEAR SCIENCE

mid-scale projects and initiatives that
enable forefront research at
universities and laboratories.

The FY 2018 Request supports progress in important aspects of the 2015 LRP Vision
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O NAS review request

Next Formal Step on the EIC Science Case is Continuing

THE NATIONAL ACADEMIES OF SCIENCES, ENGINEERING, AND MEDICINE
Division on Engineering and Physical Science

Board on Physics and Astronomy

U.S.-Based Electron lon Collider Science Assessment

Summary

The National Academies of Sciences, Engineering, and Medicine (“National Academies”)
will form a committee to carry out a thorough, independent assessment of the scientific
justification for a U.S. domestic electron ion collider facility. In preparing its report, the
committee will address the role that such a facility would play in the future of nuclear
science, considering the field broadly, but placing emphasis on its potential scientific
impact on quantum chromodynamics. The need for such an accelerator will be addressed
in the context of international efforts in this area. Support for the 18-month project in the
amount of $540,000 is requested from the Department of Energy.

“U.S.-Based Electron lon Collider Science Assessment” is now getting underway. The Chair
will be Gordon Baym. The rest of the committee, including a co-chair, will be appointed in
the next couple of weeks. The first meeting is being planned for January, 2017

B R, U-S. DEPARTMENT OF Office Of

ENERGY Science NSAC Meeting June 2, 2017 19
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O NAS review charge and timeline (1)
The committee will assess the scientific justification for a U.S. domestic
electron ion collider facility, taking into account current international plans
and existing domestic facility infrastructure. In preparing its report, the
committee will address the role that such a facility could play in the future of
nuclear physics, considering the field broadly, but placing emphasis on its

potential scientific impact on quantum chromodynamics.

Duration: 18 months
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O NAS review charge and timeline (2)

Questions 1: What is the merit and significance of the science that could be addressed
by an electron ion collider facility and what is its importance in the overall context of
research in nuclear physics and the physical sciences in general?
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by an electron ion collider facility and what is its importance in the overall context of
research in nuclear physics and the physical sciences in general?

Question 2: What are the capabilities of other facilities, existing and planned, domestic
and abroad, to address the science opportunities afforded by an electron-ion collider?
What unique scientific role could be played by a domestic electron ion collider facility
that is complementary to existing and planned facilities at home and elsewhere?

2017 AGS / RHIC Users’ Meeting Bernd Surrow
Upton, NY, June 20-23, 2017



GTiL
I NAS review of US EIC Science Assessment

O NAS review charge and timeline (2)

Questions 1: What is the merit and significance of the science that could be addressed
by an electron ion collider facility and what is its importance in the overall context of
research in nuclear physics and the physical sciences in general?

Question 2: What are the capabilities of other facilities, existing and planned, domestic
and abroad, to address the science opportunities afforded by an electron-ion collider?
What unique scientific role could be played by a domestic electron ion collider facility
that is complementary to existing and planned facilities at home and elsewhere?

Question 3: What are the benefits to U.S. leadership in nuclear physics if a domestic

electron ion collider were constructed?

2017 AGS / RHIC Users’ Meeting
Upton, NY, June 20-23, 2017

12

Bernd Surrow



GTiL
I NAS review of US EIC Science Assessment

O NAS review charge and timeline (2)

Questions 1: What is the merit and significance of the science that could be addressed
by an electron ion collider facility and what is its importance in the overall context of
research in nuclear physics and the physical sciences in general?

Question 2: What are the capabilities of other facilities, existing and planned, domestic
and abroad, to address the science opportunities afforded by an electron-ion collider?
What unique scientific role could be played by a domestic electron ion collider facility
that is complementary to existing and planned facilities at home and elsewhere?

Question 3: What are the benefits to U.S. leadership in nuclear physics if a domestic

electron ion collider were constructed?
Question 4: What are the benefits fo other fields of science and to society of
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O NAS review committee (1)

Dr. Ani Aprahamian (Co-Chair)
ANI APRAHAMIAN is a professor of experimental nuclear physics in the Department of Physics at the University of Notre
Dame.

Dr. Gordon A. Baym (Co-Chair)
GORDON BAYM (NAS) is professor emeritus at the University of Illinois at Urbana-Champaign. Professor Baym is a member
of the National Academy of Sciences (where he served as Chair of the Physics Section from 1995-1998)
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Dr. John Jowett
JOHN JOWETT is a senior accelerator physicist at CERN.
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JOHN JOWETT is a senior accelerator physicist at CERN.

Dr. Larry McLerran
LARRY MCLERRAN is the Director of the Institute for Nuclear Theory at the University of Washington.
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O NAS review meetings I: February 1, 2017 - February 2, 2017, Washington, DC

Open Session: Day 1/ February 1, 2017

Open Session:

11:30 European perspectives on an EIC facility, Peter Braun-Munzinger, GSI, Committee member
12:00 PM Lunch

1:00 The 2015 NSAC Long Range Plan, Donald Geesaman, Argonne National Lab

1:45 RHIC Cold QCD Plan for 2017 to 2023, Christine Aidala, U. Michigan, Committee Member

2:30 Discussion with Congressional staff, Adam Rosenberg, House Science & Technology
Committee Energy Subcommittee

3:00 Break

3:15 Discussion with NSF Physics, Denise Caldwell, NSF PHY

4:00 Electron-lon Collider: The next QCD frontier, Richard Milner, MIT, Committee Member
4:45 Discussion

5:00 Break

2017 AGS / RHIC Users’ Meeting
Upton, NY, June 20-23, 2017

Open Session: Day 2. February 2, 2017

Open Session:

8:00 AM Breakfast available in meeting room

9:00 Discussion with DOE Nuclear Physics, Tim Hallman, DOE NP

10:00 Continued discussion with DOE

10:30 Break

11:00 Discussion with DOE Office of Science, Steve Binkley, DOE Office of Science
11:30 Continued discussion with DOE

12:00 PM Lunch

Bernd Surrow
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O NAS review meetings IT: April 19, 2017 - April 20, 2017, Irvine, CA

Open Session: Day 1/ April 19, 2017

10:00 Physics of gluon saturation
Jean-Paul Blaizot, IPhT CEA-Saclay

10:45 Break

11:00 Heavy ion physics at CERN
Peter Braun-Munzinger, GSI (committee member)

11:45 Lunch

12:45 Deep inelastic scattering
Amanda Cooper-Sarkar, Oxford University

1:30 Theoretical Perspectives on EIC Science
Xiangdong Ji, University of Maryland/Shanghai Jiao Tong University

2:15 Break

2:30 JLAB 5-year physics agenda
Zein-Eddine Meziani, Temple University (committee member)

3:15 Science potential of a U.S.-based EIC
Abhay Deshpande, Stony Brook University

4:00 Discussion

5:00 Break

2017 AGS / RHIC Users’ Meeting
Upton, NY, June 20-23, 2017

Open Session: Day 2. April 20, 2017

9:00 Discussion:

- Preliminary conclusions and recommendations
- Report outline

- Writing responsibilities

- Further information gathering

10:45 Break

11:00 Discussion, continued

12:00 PM Lunch

1:00 Discussion: future meetings, assignments, and schedule

2:00 Adjourn
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L EIC User Group Input

O Questions 1: What is the merit and significance of the science that could be

addressed by an electron ion collider facility and what is its importance in the

overall context of research in nuclear physics and the physical sciences in general?
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O Questions 1: What is the merit and significance of the science that could be
addressed by an electron ion collider facility and what is its importance in the

overall context of research in nuclear physics and the physical sciences in general?

O An EIC facility will allow profound new insight into the dynamics and structure of matter
emerging through fundamental interactions among quarks and gluons

O An EIC facility is the required facility with versatile operation in ferms of energy,
polarization and luminosity to image quarks and gluons and explore strong color fields

among quarks and gluons
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O Question 2: What are the capabilities of other facilities, existing and planned,
domestic and abroad, to address the science opportunities afforded by an
electron-ion collider? What unique scientific role could be played by a domestic
electron ion collider facility that is complementary to existing and planned

facilities at home and elsewhere?

O Large center-of-mass energy range: Access to wide kinematic range overlapping various
other experimental programs

O Polarized electron and hadron beams: Spin structure and 3D imaging

O Nuclear beams: Access high gluon density region

O High luminosity: Access to rare probes / Detailed studies of 3D imaging

http://www.eicug.org/web/sites/default/files/Charge_2_061417.pptx \
EICUG response
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O Question 3: What are the benefits to U.S. leadership in nuclear physics if a

domestic electron ion collider were constructed?

O Developing and building the accelerator infrastructure will contribute to leadership in
accelerator technology.

O Constructing the detectors to realize the EIC science will contribute to leadership in
detector technology.

O Developing the scope of the science program will contribute to leadership in QCD theory.

O Bringing the expertise of an international users’ group to the US will contribute to
leadership and visibility as a hub of the nuclear physics community.

O Delivering on the science program of an EIC will lead to landmark discoveries in nuclear

physics.
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O Question 4. What are the benefits to other fields of science and to society of

establishing such a facility in the United States?

O Education and Training: Individuals going to other sectors benefitting society / Relevance
for Medical Science / Ambassadorship of Nuclear Scientists

O Technology - Accelerator, detector, data science and data management: Benefits to
society outside of academic research and other fields of academic research

O Science: Scientific advances driven by the EIC will benefit other fields in science

O Economic impact: Increase in overall economic output based on economic studies at BNL

and JLab

http://www.eicug.org/web/sites/default/files/Charge_4_061417.pptx \
EICUG response
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O Charge: The committee will assess the scientific justification for a U.S. domestic electron ion collider facility,
taking into account current international plans and existing domestic facility infrastructure. In preparing its
report, the committee will address the role that such a facility could play in the future of nuclear physics,

considering the field broadly, but placing emphasis on its potential scientific impact on quantum chromodynamics.

2017 AGS / RHIC Users’ Meeting Bernd Surrow
Upton, NY, June 20-23, 2017



21

T
L Summary / Outlook

O EIC project review by the National Academy of Sciences is well under way which started early in 2017 by a high-

profile committee

O Duration: 18 Months

O Charge: The committee will assess the scientific justification for a U.S. domestic electron ion collider facility,
taking into account current international plans and existing domestic facility infrastructure. In preparing its

report, the committee will address the role that such a facility could play in the future of nuclear physics,

considering the field broadly, but placing emphasis on its potential scientific impact on quantum chromodynamics.

O Writing process has started judging from 2nd meetings agenda

2017 AGS / RHIC Users’ Meeting Bernd Surrow
Upton, NY, June 20-23, 2017



21

T
L Summary / Outlook

O EIC project review by the National Academy of Sciences is well under way which started early in 2017 by a high-

profile committee

O Duration: 18 Months

O Charge: The committee will assess the scientific justification for a U.S. domestic electron ion collider facility,
taking into account current international plans and existing domestic facility infrastructure. In preparing its

report, the committee will address the role that such a facility could play in the future of nuclear physics,

considering the field broadly, but placing emphasis on its potential scientific impact on quantum chromodynamics.
O  Weriting process has started judging from 2nd meetings agenda

O Additional input on Questions 2-4 will be submitted to the co-chairs within the next two weeks by the EIC

Users' group

2017 AGS / RHIC Users’ Meeting Bernd Surrow
Upton, NY, June 20-23, 2017



21

Summary / Outlook

O EIC project review by the National Academy of Sciences is well under way which started early in 2017 by a high-
profile committee

O Duration: 18 Months

O Charge: The committee will assess the scientific justification for a U.S. domestic electron ion collider facility,
taking into account current international plans and existing domestic facility infrastructure. In preparing its
report, the committee will address the role that such a facility could play in the future of nuclear physics,
considering the field broadly, but placing emphasis on its potential scientific impact on quantum chromodynamics.

O  Weriting process has started judging from 2nd meetings agenda

O Additional input on Questions 2-4 will be submitted to the co-chairs within the next two weeks by the EIC
Users' group

O Outlook: Expect that NAS report should be available in spring 2018, i.e. by the time of the 2018 AGS/RHIC
Users Meeting!
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O EIC project review by the National Academy of Sciences is well under way which started early in 2017 by a high-
profile committee

O Duration: 18 Months

O Charge: The committee will assess the scientific justification for a U.S. domestic electron ion collider facility,
taking into account current international plans and existing domestic facility infrastructure. In preparing its
report, the committee will address the role that such a facility could play in the future of nuclear physics,
considering the field broadly, but placing emphasis on its potential scientific impact on quantum chromodynamics.

O  Weriting process has started judging from 2nd meetings agenda

O Additional input on Questions 2-4 will be submitted to the co-chairs within the next two weeks by the EIC
Users' group

O Outlook: Expect that NAS report should be available in spring 2018, i.e. by the time of the 2018 AGS/RHIC
Users Meeting!

Stay tuned!
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