
Deforma(on	
  in	
  the	
  mid-­‐fp	
  shell	
  
region:	
  isomer	
  tagging	
  in	
  59Cr	
  



59Cr:	
  the	
  story	
  so	
  far….	
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Diminishing	
  N=40	
  gap	
  

•  g9/2	
  falls	
  with	
  increasing	
  N	
  
•  Falls	
  below	
  7/2-­‐	
  	
  no	
  E1	
  decay	
  route	
  available.	
  



Prolate	
  deforma(on?	
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Signature	
  spli`ng	
  suggests	
  K=1/2	
  



•  Signature	
  spli`ng	
  
indicates	
  ½+[440]	
  orbital	
  

•  Can	
  calculate	
  energies	
  of	
  
1/2+,	
  5/2+	
  states,	
  and	
  
E1/E2	
  branching	
  ra(o	
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57Cr	
  

0.4-­‐4%	
  



•  Same	
  calcula(on	
  for	
  59Cr:	
  should	
  see	
  in-­‐band	
  
E2	
  transi(on	
  

•  UNLESS:	
  not	
  1/2[440]	
  configura(on.	
  
•  9/2+	
  band	
  head	
  implies	
  9/2[404]	
  with	
  oblate	
  
deforma(on.	
  

•  (consistent	
  with	
  low-­‐lying	
  structure)	
  

>	
  99.2%	
  



2	
  methods	
  of	
  isomer	
  tagging:	
  

PPAC"

ΔE1!

ED" ED"

MD"

Fragment Mass Analyzer 
(FMA)"

Transmision 
ion chamber"

Gammasphere 
(100 detectors)"

(from ATLAS)"

48Ca beam"

13C target"

ΔE2!

X-array 
(4 Clovers)"

DSSD"

✓ 	
  Very	
  clean	
  ga(ng	
  	
  A/q,	
  Z,	
  ToF,	
  delayed	
  Eγs	
  
✗ 	
  Very	
  low	
  sta(s(cs	
  	
  max.	
  1	
  isomer	
  /	
  s	
  



2	
  methods	
  of	
  isomer	
  tagging:	
  

Gammasphere 
(100 detectors)"

(from ATLAS)"

48Ca beam"

13C target"

✓ 	
  High	
  sta(s(cs	
  (gain	
  factor	
  ≈20	
  from	
  FMA	
  opening	
  angle)	
  
✗ 	
  Contamina(on	
  from	
  xn	
  channels	
  

Pb catcher"

Beam	
  sweeping:	
  
	
  100	
  μs	
  ON	
  	
  (1	
  ×	
  T½)	
  
	
  200	
  μs	
  OFF	
  	
  (2	
  ×	
  T½)	
  



Progress	
  so	
  far…	
  

Out-­‐of-­‐beam	
  γγ	
  matrix:	
  

1.  Each	
  of	
  3	
  delayed	
  transi(ons	
  
“sees”	
  other	
  two	
  

2.  Rela(ve	
  intensi(es	
  can	
  be	
  
extracted	
  

We	
  made	
  the	
  right	
  stuff!	
  

Ordering	
  of	
  102/207-­‐keV	
  
transi(ons	
  should	
  be	
  reversed	
  
(consistent	
  with	
  β-­‐decay	
  paper	
  
Liddick	
  et	
  al.	
  PRC	
  72	
  (2005)	
  054321.)	
  



GS+FMA+IC+DSSD+Clovers	
  
•  Have	
  mass	
  resolu(on	
  (ET2	
  vs	
  A/q)	
  

•  Have	
  some	
  Z	
  dispersion	
  (ΔE)	
  

A/q=56/16	
  

A/q=59/17	
  

ET2	
  

A/q	
  



•  Using	
  A=59,	
  Z=24	
  gates…	
  
•  Possible	
  signs	
  of	
  delayed	
  transi(ons	
  in	
  Clovers	
  

•  Have	
  issues	
  with	
  background	
  (β-­‐delayed	
  γ	
  rays)	
  
•  Time	
  gates?	
  

•  Low	
  stats	
  

207	
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Much	
  more	
  s(ll	
  to	
  do….	
  

•  FMA/Clovers	
  data:	
  
– Op(mise	
  (me/recoil	
  gates	
  

– Balance	
  between	
  sta(s(cs	
  and	
  cleanliness	
  

•  Swept-­‐beam	
  data:	
  
– Coincidence	
  cubes	
  



Collaborators	
  


