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“Understanding light nuclei microscopically”  
                  Overview and Challenges



        Meeting Overview

Much progress has been made and is 
being made in understanding nuclear 
structure and reactions microscopically.

Now is the time to push for unification of 
nuclear structure and nuclear reaction theory!
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 ADVANCES
A number of nuclear many-body approaches now exist for 
calculating nuclear structure microscopically, and they have 
been carefully compared and benchmarked.

The continuum is being included in nuclear structure work.

New microscopical approaches for nuclear reaction theory 
have been and are being developed.

Connections between QCD and nuclear structure are being 
developed using Effective Field Theory.

Exciting, new experimental results are stimulating theory.



                                        OUTLOOK

How do we now build on the various    
and numerous successes of the last 
several years? 
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 CHALLENGES/THINGS TO DO

More benchmarking calculations, especially for nuclear 
reaction approaches and continuum approaches.  Show that 
the RGM and GCM are equivalent.

Develop an EFT for nuclear many-body calculations.
Need for theoretical error analysis.

Develop stronger connections to QCD.  Need better NN, 
NNN, ... interactions.  Develop a user friendly version of the 
3NF at N3LO.  Use the full 3NF vs an approximation for it.

Recruitment of more people to the field.
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 Theoretical Error Analysis
Uncertainty Quantification:

Time to come to an agreement on error estimates.  No 
more guesstimates.

Need an EFT for many-body calculations, so that we 
can quantify our errors.



   Efficient and effective utilization of rapidly 
   growing computational resources.
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E.g., the forming of groups of theorists to attack a particular problem, 
such as the UNEDF collaboration and benchmark collaborations.

The sharing of resources for a common goal.

 (continued)

 

Shared Effort and Goals
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Last, but not least, we want to thank Marek 
Ploszajczak for his leadership in setting up 
this Topical Meeting and GANIL and 
FUSTIPEN for their hospitality and for  the 
meeting.

            We wish everyone a safe trip home.
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