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Collinear	laser	spectroscopy	programme	to	
explore	the	rich	structural	diversity	around	

Ca	(Z	=	20	)	and	Ni	(Z	=	28)	
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Cr	(Z	=	24)	

Spin	I	 Magnecc	moment		μ	 Quadrupole	moment	Qs	 Mean-square		
charge	radii	δ⟨r2⟩	

Inves=gate	evolu=on	of	single-par=cle	and	collec=ve	behaviour	
along	the	Cr		isotopic	chain	using	collinear	laser	spectroscopy	

N	=	Z	=	24	 N	=	32?	 Deforma=on	towards	N	=	40	
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Physics	case	
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New	magic	number	at	N	=	32?	
•  Migracon	of	νf5/2	when	πf7/2	gets	empced		
						from	Z	=	28	towards	Z	=	20	
•  Magic	features	in	systemaccs	of	Ca,	Ti	and	Cr	

at	N	=	32	…		BUT	mean-square	charge	radius	of	
52Ca32	is	unexpectedly	large?	[Nat.	Phys.	12	(2016)]	

	

Extend	up	to	and	
beyond	N	=	32	
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Onset	of	deforma=on	below	68Ni	
•  First	systemacc	invescgacon	of	spins,	

moments	and	radii	in	Mn	(Z	=	25)	
					[PLB	750	(2015),	PRC	92	(2015),	PLB	760	(2016)]	
•  Complementary	to	recently	measured	

masses	(ISOLTRAP	-	IS532)	

Z-dependence?	

Mn	quadrupole	
moments	



Physics	case	
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N	=	Z	=	24	
•  Coherent	contribucon	of	

protons	and	neutrons	in	
half-filled	f7/2	orbital	

Limited	informa=on	on	
•  Spins	
•  Magnecc	moments	
•  Quadrupole	moments	
	
•  Mean-square	charge	radii	

Level	schemes		
	

Test	recent	shell	
model	interaccons	

(ex.	LNPS)	



Collinear	laser	spectroscopy		

8	

Continuous 
beam 

Mirror 

Laser 

Post-acceleration 

Charge  
exchange cell 

Electrostatic 
deflectors 

+ + + +++

+++

ISCOOL 

+ + +

Interaction + light 
detection region 

P
M

T 

P
M

T 
P

M
T 

P
M

T 

•  Doppler	broadening	reduccon	at	30	–	40	keV		
	à	High	resolu=on	

•  Bunched	beams:	
					 	à	104	background	suppression	



Experiment	
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Test	on	stable	beams	to	determine	best	candidate:	
•  Sensicve	to	μ,	Qs,	δ⟨r2⟩		
•  Efficient			
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Beam	=me	request	
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Produc=on	
•  UCx	target	on	HRS	+	ISCOOL	
•  RILIS		
à  Benefit	from	increased	yields	due	to	

development	of	laser	ionizacon	
scheme	

	

	

Experimental	yields	from	ISOLTRAP	



Ques=ons?	
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ISOLTRAP	
A	=	59	spectrum	1000	revs	

59Cr	->	3	105	ions/s	
	
	

ISCOOL	limit	5	106	ions/s	
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60Cr	->	2	104	ions/s	
	

ISOLTRAP	
A	=	60	spectrum	1000	revs	

ISCOOL	limit	5	106	ions/s	
	
	



A	=	61	spectrum	1000	revs	
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61Cr	->	2	103	ions/s	
Contaminants	<	105	ion/s	
	

ISOLTRAP	
A	=	61	spectrum	1000	revs	

ISCOOL	limit	5	106	ions/s	
	
	



Masses	and	charge	radii	
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