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Mo$va$on	  
	  

Experimental	  T1/2	  =	  93.5(3)	  μs	  
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Experimental	  setup	  
	  

58Ni(54Fe,p2n)109I	  @	  206	  MeV	  
	  
Prompt	  decays	  detected	  in	  pre-‐Jurogam	  II	  spectrometer	  
	  
Delayed	  protons	  detected	  in	  Great	  focal-‐plane	  spectrometer	  
	  
Koln	  plunger	  used	  to	  collect	  RDDS	  data	  for	  life$me	  measurements	  



Recoil-‐proton	  tagging	  
	  



RDDS	  and	  life$me	  	  
measurements	  

	  

40μb	  cross	  sec$on	  
2	  weeks	  running	  $me	  



Differen$al	  decay-‐curve	  	  
method	  

	   Life$mes	  determined	  using	  the	  
DDCM	  using	  the	  rela$onship	  
	  
	  
	  
	  
Life$me	  determined	  from	  a	  
weighted	  average	  of	  values	  at	  
each	  target-‐to-‐degrader	  distance	  
	  
Feeding	  proper$es	  accounted	  for	  
by	  transi$ons	  above	  the	  level	  of	  
interest	  
	  
Life$me	  related	  to	  B(E2)	  by	  
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Shell-‐model	  calcula$ons	  
	  

Shell-‐model	  calcula$ons	  using	  the	  
realis$c	  CD-‐Bonn	  nucleon-‐nucleon	  
poten$al	  
	  

Model	  space	  incorpora$ng	  0g7/2	  –	  
1d5/2	  –	  1d3/2	  –	  2s1/2	  orbitals	  
	  

Single-‐par$cle	  proton	  and	  neutron	  
energies	  are	  assumed	  to	  be	  equal	  
	  
	  
	  
	  
	  
Matrix	  elements	  for	  the	  wavefunc$on	  
overlaps	  are	  used	  to	  determine	  B(E2)	  
transi$on	  probabili$es	  

B(E2) =
1

(2j + 1)
|enMn + epMp|2



Reduced	  transi$on	  	  
probabili$es	  

	  
Neutron	  contribu$on	  to	  B(E2)	  

Proton	  contribu$on	  to	  B(E2)	  
Total	  Theore$cal	  
B(E2)	  

B(E2)	  values	  determined	  with	  a	  
proton	  (neutron)	  effec$ve	  charge	  
of	  1.5e	  (0.5e)	  corresponding	  to	  
the	  isoscalar	  part	  of	  the	  Bohr	  and	  
Mobelson	  formula	  for	  effec$ve	  
charges	  
	  
Comparisons	  with	  B(E2)	  values	  in	  
109Te	  and	  109Sb	  may	  assist	  in	  
beber	  understanding	  the	  
individual	  proton	  and	  neutron	  
contribu$ons	  to	  the	  B(E2)	  values	  
measured	  in	  this	  work	  



Summary	  
	  

Life$me	  measurements	  have	  been	  made	  for	  two	  states	  in	  109I	  
	  

	  
The	  recoil-‐proton	  tagging	  technique	  has	  been	  u$lised	  at	  JYFL	  
	  
Life$mes	  were	  determined	  from	  RDDS	  data	  collected	  with	  the	  
Koln	  Differen$al	  plunger	  
	  
Excita$on	  energies	  and	  B(E2)	  values	  have	  been	  compared	  to	  
theore$cal	  shell-‐model	  calcula$ons	  using	  the	  CD-‐Bonn	  nucleon-‐
nucleon	  poten$al	  	  
	  
Theore$cal	  values	  overes$mate	  experimental	  B(E2)	  
measurements	  
	  
Comparison	  with	  109Te	  and	  109Sb	  life$mes	  may	  assist	  in	  
understanding	  this	  discrepancy	  
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