Final Technical Report

Project Title: “FUSTIPEN—the France-U.S. Theory Institute for Physics with
Exotic Nuclei”
Grant Number: DE-FG02-10ER41700
PI: Thomas Papenbrock (9/1/2013 —11/30/2016)
Department of Physics & Astronomy
University of Tennessee
Knoxville, TN 37996-1200
Email: tpapenbr@utk.edu

1. Description of Project

FUSTIPEN, the France-U.S. Theory Institute for Physics with Exotic Nuclei, was an
international venue for theoretical research on the physics of nuclei during an era of
particularly  active  experimental  investigations of rare  isotopes,  see
http://fustipen.ganil.fr/. It was dedicated to collaborative research between U.S.-based
and French nuclear physicists, drawing on the complementary expertise in the two
countries. The grant provided travel and local support for visits by U.S. nuclear physicists
to GANIL, where the FUSTIPEN offices are located, and also supported collateral travel
to other French research institutions.

To facilitate contacts of French scientists with U.S. visitors at FUSTIPEN, the French
grant supplied funding for French physicists to visit GANIL to collaborate with U.S.
FUSTIPEN visitors. In addition, GANIL provided two offices and secretarial help for
U.S. visitors.

During its course the U.S. grant supported many U.S. scientists for collaborative travel
under FUSTIPEN auspices. Moreover, the French grant provided local support for
several U.S. scientists to participate in FUSTIPEN-related activities. Many of these visits
were augmented by a locally organized workshop on the specific topic of the
collaboration between the parties involved.



2. Scientific Collaborations

The table shows the number of visits and collaborations resulting from FUSTIPEN

Year Visitors Publications
2011 12 2

2012 15 6

2013 7 6

2014 13 4

2015 13 3

2016 9 6

2017 Not applicable 1

Total 69 28

3. FUSTIPEN activities

Several workshops/lectures were organized at GANIL around the collaboration topics
since the last report. They are listed below. Detailed information about these activities
can be found at http://fustipen.ganil.fr/Conferences/.

FUSTIPEN Topical Meetings:

Probing two-nucleon correlations using reactions, March 18, 2011
Effective field theories for nuclear structure studies, March 3, 2011
Neutron-proton pair correlations in N~Z nuclei, February 3, 2011
Probing two-nucleon correlations using reactions, March 18, 2011
Bridging the Atlantic with Exotic Isotope Physics, January 18-19, 2011
Low-energy nuclear collective modes and excitations, May 24-25, 2012
The Structure of Heavy Nuclei, April 16-17,2012
Understanding light nuclei microscopically, March 20-21, 2012
Theory of Nuclear Fission, January 4-6, 2012
. The Microscopic Description of Light Nuclei, 3/11-3/12/13
. Dipole collectivity in Nuclei, 10/3-10/4/13
. Understanding Nuclear Structure and Reactions Microscopically, including the
Continuum, 3/17-3/21, 2014
. Structure of the neutron star crust: experimental and observational signatures,
May 26-27, 2014
14. Recent Advances in the Nuclear Shell Model, June 19-20, 2014
15. Challenges in the microscopic description of nuclear large amplitude collective
dynamics, October 13-14, 2014
16. New Directions for Nuclear Structure and Reaction Theories, March 16-20, 2015
17. Fission-fragments in low-energy fission: a gauge for macroscopic and
microscopic influences, October 21-22, 2015
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18. Future directions for nuclear structure and reaction theories: Ab initio
approaches for 2020, March 14-18, 2016

19. Dynamical cluster formation and correlations in heavy--ion collisions, within
transport models and in experiments, May 17-19, 2016

20. Fission at FUSTIPEN II: recent observables and their modeling, May 3-4, 2016

FUSTIPEN Lectures/Colloquia:

1. Lectures on Effective Field Theories, 2/28 — 3/2/2011

2. Description of nuclear reaction observables including coupling to the continuum,

July 3, 2012

Neutron Proton Pairing, April 24, 2012

Dynamical description of low energy nuclear reactions, January 12, 2012

Nuclear ab-initio and reaction frameworks within the Gamow Shell Model,

5/17/13

Multidimensional stochastic treatment of fission dynamics, 5/24/13

Challenges in Nuclear Astrophysics, 7/4-7/5/13

Nuclear structure and double-beta decay, 3/7/14

. Non-exponential and oscillatory quantum decays, 5/28/14

0. Nucleus as an Open System: New Effects and Theoretical Challenges, 5/30/14

1. Atomic nucleus: mesoscopic physics, quantum chaos and fundamental
symmetries, 6/3/14

12. Proton-neutron pairing correlations in the nuclear shell model, 6/10/14

13. The GRETINA physics program, 4/5/2016
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Many physicists from other European countries, Asia and Canada participated in the
topical meetings supported in part by French FUSTIPEN grant. The exchange and
collaboration between French and U.S. scientists is also strengthened by several jointly
organized workshops held in France and the U.S.

Broader Impact

FUSTIPEN had an impact beyond its funding of scientific exchange. Through its success,
this grant has inspired similar efforts in other fields of nuclear physics. As an example,
we mention CUSTIPEN (China-U.S. Theory Institute for Physics with Exotic Nuclei) at
Peking University in Beijing.
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