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4 Talking Points

1) Correlation of precision charge radii and quadrupole 
deformation of stable isotopes

2) Isomer shifts from neutron activated sources

3) EDM candidates, actinides, and source material

4) Auxiliary detector resources
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Liquid Drop Representation

<r2> = <r2>sph + <r2>Q

     
                            = (3/5)R2 + (4π / 3Z2R2)<Q2>

δ<r2> = δ<r2>sph + δ<r2>Q

     
             ~ δ<r2>sph + (4π / 3Z2R2)δ<Q2>

Decomposition of charge radii

Shifts of charge radii

Model-Independent 
Observables  

Lasers Coulex

R ~ 1.2 A1/3

Textbook Radius
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Difference Between δ<r2> and δ<r2>Q Observables

Target new precision isotopic and, particularly, isotonic shift 
measurements of stable nuclei that can be paired with new <Q2> 
measurements by Coulex.

There are many cases where the uncertainty on the charge radii are 
similar to or worse than <Q2>; they could be much better! This is true 
even within the stable fp shell nuclei.
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Isomer Shifts and Shape Coexistence

First excited state of 72Ge is a 0.5-
microsecond 0+ isomer.

An example possible at ORNL that Ronald and I discussed some years ago!
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Isomer Shifts and Shape Coexistence

<Q2> values indicate a crossing of spherical 
and deformed shapes with maximum mixing 

at 72Ge.

50/50 mixing should produce two 0+ states 
with similar deformation.

Is the isomer shift near zero?

An example possible at ORNL that Ronald and I discussed some years ago!
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Isomer Shifts and Shape Coexistence

First excited state of 72Ge is a 0.5-
microsecond 0+ isomer.

Also happens for 16O, 40Ca, 68Ni, 90Zr, 
180,182Hg, and 184,186,188,190,192,194Pb

Both 72Ge and 90Zr 02
+ states accessible 

from beta decay following neutron 
activated material at HFIR

Additional isomer cases exist that are not 
0+ states.

An example possible at ORNL that Ronald and I discussed some years ago!

HFIR
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EDM Candidates with Octupole Deformation
Isotopically pure 233U 

(UTHX001-SRCFAB ORNL) 

Medical

4 EDM candidates from 233U 
source material

Schiff Moment Induces EDM

Sources = Combination of Legacy Material, HFIR, and REDC

Nuclear 
Clock Isomer
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Auxiliary Detector Resources
• Two Large-Volume HPGe detectors for γ-ray tagging or source material 

characterization 

GROVER ( 4 p-type Point-Contact HPGe) CLOVER ( 4 n-type Coaxial HPGe)
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Thank You for Your Attention!
HFIR → Neutron Activation CLARION2-TRINITY → <Q2> values

GROVER or CLOVER → γ-ray tagging or source characterization
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