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Motivation

 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.

PHYSICAL REVIEW C 4, 025501 (2016) The pear shape of the 224Ra nucleus
http://cds.cern.ch/record/2709309/?In=en

Improved limit on the ***Ra electric dipole moment

Michael Bishof,'-” Richard H. Parker,'->-" Kevin G. Bailey,' John P. Greene,' Roy J. Holt,' Mukut R. Kalita,"*+*
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Motivation

 Nuclear structure:

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

225Ra decays into the rarest drug on earth 225Ac

érgeted Alpha-Therapy with Actinium-225 (*5Ac)

Actinium-225 (25Ac) has a relatively long half-life (t,, = 10 d) followed by four fast alpha decays
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Production and purification of 225 Ra and 225 Ac
at TRIUMF'’s Isotope Separation On-line (ISOL)
facility and subsequent radiolabeling studies with
o-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
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The Facility

ISAC-I and ISAC-II Facility
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https://www.physics.uoguelph.ca/griffin https://discoverourlab.triumf.ca/tour-our-lab/isac-1/
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Beam productlon and GRIFFIN Detectors

ZDS &
PACES

Inside
the ball

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

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 1076 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 3 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


https://www.physics.uoguelph.ca/griffin
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Data analysis
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Data analysis
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Data analysis
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Data analysis
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Data analysis
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IXFr 3 decay

Data analysis — 225Fr leve

Fr 5~ decay

Decay Scheme Decay Scheme (continued)
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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 flttlng
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Future work
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Find new peaks and (new transition).
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Find new energy level. 1050
Filling the decay scheme accordingly.
Lifetimes from LaBr3 (Ce). R =y

—36% 100% %— 630
603

Conversion electron from PACES.
Angular correlation from Griffin.

(5/2)- - %o W ... 260.2

3/2 oo W] ... 225.2

B/ 24 e --- 149.96

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


https://www.nndc.bnl.gov/

21

Thank you :)

UNIVERSITY OF

&) SURREY



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

