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Motivation

E = Nℏω E ∝ J(J + 1)

Spherical Deformed

Deformed nuclei between closed shells

Rare earth region: most deformed 

What kind of excitations are possible? 2



Experimental Data Needed
1. Transfer reactions → Identify 0+ states

2. Lifetime measurements → B(E2) values

3. E0  measurements → ρ(E0) values
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0+ states and B(E2)’s: Aprahamian et al., PPNP (2025)
  https://doi.org/10.1016/j.ppnp.2025.104173

E0 transitions: Kibedi et al., PPNP (2022)
  https://doi.org/10.1016/j.ppnp.2021.103930

Recent Reviews



Needed to obtain transition probabilities  

Measurements done at ILL Grenoble and UKY 
178Hf, 156Gd, 158Gd, 162Dy, 168Er 

Method to calculate B(E2) values efficiently

Aprahamian et al., Eur. Phys. J. A (2024)

162Dy
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Lifetime Measurements



TRANSNUCLEAR by University of Cologne
 Written in Perl
 Calculates transitions for single level
 All information inputted via terminal prompts 

RULER by ENSDF / NSDD
 Written in Java
 Calculates transitions for multiple levels
 Input format based off 80-character punch card
 Can use Excel (requires Excel2ENSDF)

5

Available Methods



TRansitiOn ProbabIlity Calculator

Written in Python

Calculate transition probabilities

Prioritize Ease of use + fast calculations
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TROPIC
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Inputs

CSV file for all required parameters

Few prompts in terminal
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Outputs

CSV output

Latex table output

Terminal output
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Comparisons
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Availability

GitHub repository: github.com/ND-fIREBall/TROPIC

CPC Publication: https://doi.org/10.1016/j.cpc.2024.109383

Includes: Python script, example files, user guide

Feedback appreciated! 
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