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225Fr decay chain

225Ac
9.919 d
α=100%

14C=5.3e-10%

225Ra
14.8 d

β¯=100%

225Fr
4 min

β¯=100%

Colourful Nuclide Chart
https://people.physics.anu.edu.au/~ecs103/chart/

https://people.physics.anu.edu.au/~ecs103/chart/
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Motivation

 

The pear shape of the 224Ra nucleus
http://cds.cern.ch/record/2709309/?ln=en

● Nuclear structure:

● Studying the octupole deformed shape (pear shaped, heavy, 
neutron rich nuclei).

● 225Ra is ideal for measuring EDM because its octupole 
deformation enhances the EDM by 100x, compared to 
199Hg.

● Measuring EDM helps understand:
● Charge distribution.
● Violation of symmetry (Parity P and time-reversal T).
● Reveal new physics beyond standard model.

● Measuring excited states of the even-odd 225Ra.

http://cds.cern.ch/record/2709309/?ln=en
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Motivation

 
● Nuclear structure:

- 225Ra is ideal to measure electric dipole moment EDM.

https://doi.org/10.1103/PhysRevC.94.025501 https://doi.org/10.1103/PhysRevLett.116.161601

https://doi.org/10.1103/PhysRevC.94.025501
https://doi.org/10.1103/PhysRevLett.116.161601
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Motivation
225Ra decays into the rarest drug on earth 225Ac 
 

Some Biology :) 

Production and purification of 225 Ra and 225 Ac 
at TRIUMF’s Isotope Separation On-line (ISOL)
facility and subsequent radiolabeling studies with
α-emitter 225 Ac
https://indico.cern.ch/event/776181/contributions/3
347130/attachments/1855365/3047190/C_Ramogi
da_Oral_Presentation_CAP_2019_for_PDF.pdf

https://indico.cern.ch/event/776181/contributions/3347130/attachments/1855365/3047190/C_Ramogida_Oral_Presentation_CAP_2019_for_PDF.pdf
https://indico.cern.ch/event/776181/contributions/3347130/attachments/1855365/3047190/C_Ramogida_Oral_Presentation_CAP_2019_for_PDF.pdf
https://indico.cern.ch/event/776181/contributions/3347130/attachments/1855365/3047190/C_Ramogida_Oral_Presentation_CAP_2019_for_PDF.pdf
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The Facility

The ISAC I experimental hall
https://discoverourlab.triumf.ca/tour-our-lab/isac-1/GRIFFIN

https://www.physics.uoguelph.ca/griffin

The ISAC I experimental hall
https://discoverourlab.triumf.ca/tour-our-lab/isac-1/

https://discoverourlab.triumf.ca/tour-our-lab/isac-1/
https://www.physics.uoguelph.ca/griffin
https://discoverourlab.triumf.ca/tour-our-lab/isac-1/
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The Facility

The ISAC I experimental hall
https://discoverourlab.triumf.ca/tour-our-lab/isac-1/GRIFFIN

https://www.physics.uoguelph.ca/griffin

The ISAC I experimental hall
https://discoverourlab.triumf.ca/tour-our-lab/isac-1/

Peter Griffin 
GRIFFIN

same name but a 
different job

https://en.wikipedia.org/wi
ki/Peter_Griffin

https://discoverourlab.triumf.ca/tour-our-lab/isac-1/
https://www.physics.uoguelph.ca/griffin
https://discoverourlab.triumf.ca/tour-our-lab/isac-1/
https://en.wikipedia.org/wiki/Peter_Griffin
https://en.wikipedia.org/wiki/Peter_Griffin
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Beam production and GRIFFIN Detectors
● Beam: 

- A low energy radioactive ion beam 225Fr produced by ISAC-I from UCx target 
  using hot surface ion source.
- Beam energy ~ 20 to 40 keV. Max 10^6 pps of 225Fr.

● (GRIFFIN):
● Gamma-Ray Infrastructure For Fundamental Investigations of Nuclei

- HPGe clover: 15 out of 16 detectors are used, one is removed give space for 
                          the PACES liquid nitrogen supply
- ZDS: Zero degree Scintillator to detect β particles in-vacuum.
- PACES: The Pentagonal Array of Conversion Electron Spectrometers              
                 [Si(Li)] detectors for internal conversion electron 
-LaBr3 (Ce): Cerium-doped lanthanum bromide scintillators                                
                      for fast-coincidence-timing
-DAQ: The data acquisition system
-moving tape system: 12.7 mm Mylar tape used to implant the beam on, and  
                                      moved behind lead shield to the tape box 

 

GRIFFIN
https://www.physics.uoguelph.ca/griffin

HPGe

ZDS & 
PACES
Inside 
the ball

LaBr3 (Ce)

https://www.physics.uoguelph.ca/griffin
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Data analysis
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Data analysis

Seen New peaks + background
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Data analysis

Time [10ns]

GriffinZDS_dTGriffin ZDS 
time difference
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Data analysis
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Data analysis
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Data analysis – 225Fr level scheme

Level scheme pt 2Level scheme pt 1
https://www.nndc.bnl.gov

https://www.nndc.bnl.gov/
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Data analysis – 225Fr level scheme
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Data analysis – 225Fr level scheme
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Data analysis – jroot software for gating and fitting 
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https://github.com/jsmallcombe/jRootAnalysisTools

https://github.com/jsmallcombe/jRootAnalysisTools
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Data analysis – 499.0 keV gating
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Data analysis – γ-rays in coincidence
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X-Ray 225Ra:
Kα1: 88.470 keV
Kα2: 85.430 kev
Kβ1: 100.130 keV

x-ray
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Future work

● Continue data analysis.
● Find new peaks and (new transition).
● Find new energy level.
● Filling the decay scheme accordingly.
● Lifetimes from LaBr3 (Ce).
● Conversion electron from PACES.
● Angular correlation from Griffin.

Part of the level scheme
https://www.nndc.bnl.gov

https://www.nndc.bnl.gov/
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Thank you :)
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