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target 

De-excitation process 

E1 104-106x more probable 

Excitation process 
(first order) 

Principle: 

Populate 3- level with E3 in Coulex ⇒ observe E1(and E2) decay g ray(s) 
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DSSD 

Particle detector 

Coulex Target 

(60Ni, 112Cd,120Sn) 

Target recoil 

Projectile 

Miniball: 

8x Triple Cluster ⇒ 24 HPGe Detectors 

Solid Angle coverage: ~60% of 4p 

DSSD: 

Angles 15o-53o 

Front 16 strips 

Back 24/2 strips 

REX: 

Ebeam~2.83 MeV/u 

A/q 4-4.5 

(224Ra52+) 

~66% Esafe (
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Doppler 

Correction & 

Background 

 Reduction 

HPGe g-ray Detector array 

Projectiles 

Target recoils 

Split in 2 angular ranges 2 x 9 g-ray yields 

Particle Detector: 
(inverse kinematic) 
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CoulEx: Experimental Info 

HRS 

target 

Different Targets (Z) 

Disentangle one- and  
multi-step excitation paths 

Matrix elements 

• Lifetimes (2x) 

• Branching ratios (4x) 

• Multipole mixing ratios 

GOSIA 
g-ray 
yields 

Literature Literature (224Ra) 
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L.P. Gaffney, P.A. Butler et al.,  
Nature  497 (2013) 199 
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 ⇒ Laser spectroscopy on 223,225Ra (KVI), 
or 221,223Rn (Tim Chupp) 

N.Auerbach, V.V.Flambaum, & V. Spevak PRL 76 (1996) 4316 
J.Dobaczewski & J.Engel, PRL  94 (2005) 232502 
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Octupole deformation 
and CP violation: 

Question to theory 

Lab. 

frame 

Assume: weak coupling 
 b2 and b3 determined by even-even core 

(Peter, Liam, …collaborators, me in the even-even mass) 

Odd-odd nucleus with 𝑱𝟎
𝝅 = 𝟏− 

Enhancement? 
Even better? 

Is it worth to write a 
proposal to explore 

 224,226Fr? 
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