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50	
  

20	
   40	
   50	
   82	
  
184,186,188Hg	
  
Probing	
  shape	
  coexistence	
  

82	
  

70Se,	
  shape	
  coexistence,	
  Hurst	
  PRL	
  2007	
  
96Sr,	
  88Kr,	
  92Kr,	
  PRL	
  2012	
  

20	
  

122,124,126Cd	
  
138,140,142,144Xe	
  
140,148,150Ba	
  

110Sn;	
  Cederkäll,	
  PRL	
  2007	
  
106,108Sn,	
  Cederkäll,	
  PRL	
  2008	
  

EvoluMon	
  of	
  collecMvity	
  
around	
  132	
  Sn	
  

67,69,71,73Cu,	
  Stefanescu	
  et	
  al.,	
  PRL	
  2008	
  
68,70Cu,	
  isomeric	
  68Cu,	
  Stefanescu	
  ,	
  PRL	
  2007	
  

74,76,78,80Zn	
  	
  Probing	
  large	
  scale	
  shell	
  model,	
  Van	
  der	
  Walle,	
  PRL2007	
  

30,31,32Mg,	
  Niedermaier	
  PRL2005,	
  H.	
  Scheit	
  

222,224Ra; 220,222Rn 
Probing Pear Shape 
Gaffney Nature 2013 

Coulomb	
  excitaVon	
  with	
  Miniball:	
  	
  
•  collecVvity	
  versus	
  individual	
  nucleon	
  behaviour	
  

REX-­‐ISOLDE	
  started	
  in	
  2001	
  
72	
  different	
  beams	
  already	
  used	
  at	
  REX-­‐	
  ISOLDE	
  of	
  700	
  available!	
  



Transfer	
  ReacMons	
  @	
  REX	
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28	
  

50	
  

20	
   40	
   50	
   82	
  

82	
  

20	
  

d(30Mg,p)31Mg,	
  K.	
  Wimmer,	
  PRL	
  2010	
  

•  Few-nucleon transfer reaction studies:  
•  single-particle properties 
•  halo and cluster structures 

t(72Zn,p)73Zn Hellgartner 
t(44Ar,p)46Ar  Nowak 

d(66Ni,p)67Ni Diriken 
t(66Ni,p) 68Ni  Elseviers 
d(78Zn,p)79Zn  Orlandi 

Light nuclei, halos & clusters 
d(8Li,p)9Li*;  Tengborn PRC (2011) d(9Li,p)10Li  
d(11Be,p)12Be  Johansen PRC (2013) 

30Mg(t,p)32Mg	
  (N=20)	
  

MORE ENERGY 
NEEDED!!!!




HIE-­‐ISOLDE	
  OpportuniMes:	
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Reaction Physics Optimum energy 

(d,p), (3He,α), 
(3He,d), (d,n),… 
transfer 

Single-particle configurations, r- and 
rp-process for nucleosynthesis 

10 MeV/u 

(3He,p), (d,α), (p,t), 
(t,p) 

pairing 5-10 MeV/u 

Few-nucleon 
transfer  

Structure of neutron-rich and proton-
rich nuclei 

8 MeV/u 

Unsafe Coulomb 
excitation 

High-lying collective states 6-8 MeV/u 

Compound 
nucleus reactions 

Exotic structure at drip line 5 MeV/u 

Coulomb 
excitation, 
g-factor 
measurements 

 
Nuclear collectivity and single-

particle aspects 

3-5 MeV/u 

(p,p’γ), (p,α), … nucleosynthesis 2-5 MeV/u 



Near	
  Future:	
  HIE-­‐ISOLDE	
  project	
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Energy	
  Upgrade:	
  
The	
  HIE-­‐ISOLDE	
  project	
  
construcVon	
  of	
  the	
  SC	
  
LINAC	
  to	
  upgrade	
  the	
  
energy	
  of	
  the	
  post-­‐
accelerated	
  radioacVve	
  
ion	
  beams	
  to	
  4.3	
  MeV/u	
  in	
  
2015	
  and	
  10	
  MeV/u	
  by	
  
2017	
  

Intensity	
  Upgrade:	
  
The	
  design	
  study	
  for	
  the	
  
intensity	
  upgrade,	
  also	
  part	
  of	
  
HIE-­‐ISOLDE,	
  started	
  in	
  2011,	
  
and	
  addresses	
  the	
  technical	
  
feasibility	
  and	
  cost	
  esVmate	
  
for	
  operaVng	
  the	
  facility	
  at	
  	
  
10	
  kW	
  once	
  LINAC4	
  and	
  PS	
  
Booster	
  are	
  online.	
  	
  	
   	
   	
   	
   	
  	
  

•  Approved	
  Dec	
  2009	
  
•  Offically	
  started	
  Jan	
  2010	
  
•  Yacine	
  Kadi	
  project	
  Leader	
  
•  V.	
  Mertens	
  Project	
  Monitoring	
  
•  F.	
  FormenV	
  Technical	
  Coord.	
  
•  Budget	
  43	
  M$	
  



SC-­‐LINAC	
  Installed	
  in	
  3-­‐phases	
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Spring	
  2015	
  5.5	
  MeV/A	
  
Physics	
  Autumn	
  2015	
  

2018	
  (LS2)	
  
Period	
  100ns	
  
ResoluMon	
  1-­‐2	
  ns	
  
Background	
  <	
  1%	
  

2017	
  
10	
  MeV/A	
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Vacuum	
  vessel	
  assembly	
  

Helium	
  	
  vessel	
  assembly	
  

Thermal	
  shield	
  	
  

Support	
  Frame	
  
	
  assembly	
  

Frame	
  suspension	
  
assembly	
  

Frame	
  posiVoning	
  system	
  

High-­‐β	
  Cryomodule	
  sub-­‐elements	
  

Solenoid	
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Cavity	
  prototypes	
  designed	
  &	
  built	
  @	
  CERN	
  

•  1	
  cavity	
  (Q4)	
  manufactured	
  for	
  
spugering	
  tests	
  on	
  samples	
  

The	
  high-­‐β	
  CaviVes	
  	
  are	
  based	
  on	
  
101.28	
  MHz	
  niobium-­‐spugered	
  copper	
  
(Nb/Cu)	
  	
  Quarter	
  Wave	
  Resonators.	
  
	
  
Highly	
  demanding:	
  	
  acceleraVon	
  
gradient	
  6	
  MV/m	
  with	
  power	
  
consumpVon	
  of	
  10	
  W	
  

1.E+07	
  

1.E+08	
  

1.E+09	
  

1.E+10	
  

-­‐1	
   1	
   3	
   5	
   7	
  

Q
ua

lit
y	
  
Fa
ct
or
	
  

Eacc(MV/m)	
  	
  

Q2_8,	
  June	
  2013	
  

QP1_4	
  July	
  2013	
  

¾	
  CaviVes	
  performing	
  beyond	
  spec	
  



Present	
  Status	
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One cryo module 
installed to ensure 
physics in October 
2015 

is compatible with the layout and the initial 
requirements for physics (4.3 MeV/u)  



Beam	
  Parameters	
  
"   A/q	
  =	
  4.5	
  and	
  energy	
  5.5	
  MeV/u	
  are	
  the	
  nominal	
  parameters	
  of	
  the	
  facility.	
  
"   Higher	
  energy	
  and	
  lower	
  A/q	
  è	
   	
  Decrease	
  in	
  efficiency	
  

	
   	
   	
  Increase	
  in	
  breeding	
  Vme	
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Assuming	
  6	
  MV/m	
  



Proposed	
  three	
  beamlines	
  

Money	
  
"   Layout	
  can	
  accommodate	
  3rd	
  experimental	
  staVon	
  
"   	
  Fully	
  modular	
  (3x	
  repeat	
  of	
  same	
  soluVon)	
  
"   Shorten	
  XT00	
  line	
  by	
  20	
  cm	
  for	
  	
  

	
  Exp.	
  StaVon	
  3	
  

M
ov
ab

le
	
  

Ex
pe

rim
en

ts
	
  

M
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l	
  

&
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5	
  Dipoles	
  (TESLA)	
  	
  
22	
  Quadrupoles	
  (ELYTT)	
  	
  	
  	
  	
  	
  	
  	
  	
  Oct	
  2014	
  
13	
  Steeres	
  (ANTEC)	
  

money	
  



Design	
  Study	
  for	
  Mid-­‐2014	
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Ø Intensity	
  Upgrade	
  
Ø Thermal	
  Studies	
  
Ø Target	
  Material	
  Studies	
  
Ø Fluka	
  SimulaVons	
  
Ø Cooling	
  &	
  VenVlaVon	
  renew	
  
Ø Frontend	
  
Ø High	
  Voltage	
  
Ø Beam	
  Dumps	
  

Ø Beam	
  Quality	
  
Ø Vacuum	
  
Ø RFQ	
  Cooler	
  
Ø REXEBIS	
  Upgrade	
  
Ø Off-­‐line	
  Separator	
  
Ø HRS	
  

Ø Layout	
  
Ø Controls	
   Protons/pulse	
   Intensity	
  	
  

µA	
  
Energy	
  	
  
GeV	
  

Cycle	
  
s	
  

Power	
  
kW*	
  

3.3	
  x	
  1013	
   2.2	
   1.4	
   1.2	
   3.1	
  

1	
  x	
  1014	
   6.7	
   1.4	
   1.2	
   9.3	
  

1	
  x	
  1014	
   6.7	
   2	
   1.2	
   13.3	
  

Linac	
  4	
  and	
  PSB	
  upgrade	
  (1x1014	
  protons	
  per	
  bunch	
  (3.3x1013)	
  
	
  

2GeV	
  beam	
  energy	
  (1.4GeV)	
  
	
  
	
  



"   Present	
  design	
  study	
  à	
  beam	
  upgrade	
  will	
  damage	
  the	
  dump	
  	
  
	
  
"   Design	
  proposed	
  à	
  acVve	
  cooled	
  CuCrZr	
  block	
  in	
  front	
  of	
  old	
  dump	
  

"   Max	
  temperatures	
  and	
  stresses	
  are	
  below	
  the	
  material	
  limits	
  for	
  a	
  2.0	
  GeV	
  
beam	
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HRS	
  and	
  GPS	
  dumps	
  

New	
  Design	
   Thermal	
  Analysis	
  



14	
  

§  HEC2	
  gun	
  	
  built	
  at	
  CERN,	
  shipped	
  to	
  BNL	
  and	
  installed	
  on	
  Test	
  EBIS	
  

§  HEC2	
  gun	
  first	
  operated	
  at	
  BNL	
  in	
  Nov	
  2013	
  on	
  the	
  real	
  EBIS	
  

§  Energy	
  up	
  to	
  30	
  keV	
  and	
  current	
  up	
  to	
  1.54	
  A	
  were	
  achieved	
  in	
  ~	
  10	
  ms	
  pulses	
  

§  DiagnosVc	
  tools	
  to	
  measure	
  the	
  current	
  density	
  were	
  set	
  up	
  for	
  the	
  next	
  visit	
  

§  The	
  test	
  stand	
  is	
  upgraded	
  to	
  enable	
  higher	
  current	
  

§  Extended	
  set	
  of	
  diagnosVc	
  tools	
  is	
  in	
  producVon	
  at	
  CERN	
  

EBIS	
  parameters	
   REXEBIS	
  	
  
(Now)	
  

HEC2	
  for	
  
HIE-­‐ISOLDE	
  

HEC2	
  II	
  for	
  
TSR@ISOLDE	
  

Demonstrated	
  
(Nov	
  2013)	
  

Electron	
  energy	
  [kV]	
   5	
   60	
  	
   150	
   30	
  

Electron	
  current	
  [A]	
   0.2	
   3-­‐4	
  	
   4-­‐5	
   1.54	
  

Electron	
  current	
  density	
  
	
  [A/cm2]	
  

100	
   1-­‐2x104	
  	
   1-­‐2x104	
  	
  
	
  

NA	
  

	
  High	
  Energy	
  Compression	
  and	
  Current	
  (HEC2)	
  EBIS	
  



ISCOOL	
  

"   ConstrucMon	
  of	
  new	
  RFQCB:	
  
ü  All	
  parts	
  needed	
  for	
  setup	
  in	
  the	
  
	
  test	
  stand	
  have	
  been	
  received,	
  	
  
or	
  are	
  in	
  the	
  workshop.	
  
	
  InstallaMon	
  will	
  begin	
  in	
  the	
  next	
  months.	
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Measured	
  misalignment	
  
of	
  the	
  injecVon	
  (top)	
  
and	
  extracVon	
  
electrodes	
  was	
  	
  0.75mm	
  

Results	
  of	
  the	
  internal	
  
realignment	
  for	
  the	
  injecVon	
  
and	
  extracVon	
  electrodes	
  to	
  a	
  
precision	
  of	
  0.1mm	
  

External	
  alignment	
  was	
  
done	
  by	
  aligning	
  both	
  
sides	
  of	
  ISCOOL	
  to	
  the	
  
beamline	
  quadrupole	
  
triplets,	
  using	
  a	
  RILIS	
  laser	
  
and	
  the	
  target	
  



Intensity	
  	
  &	
  SelecVvity	
  &	
  Beam	
  quality	
  &	
  Efficiency	
  

Energy	
  upgrade	
  to	
  5.5	
  MeV	
  /A	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  10	
  MeV	
  /A	
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q   Access to  a wealth of 
spectroscopic information 

q    From the absolutes intensities 
of 4+/2+ (multistep coulex) 

⇒Access to the sign of deformation 
 

Advantages	
  of	
  HIE-­‐ISOLDE	
  

θcm	
  

32Mg(d,p)33Mg	
  

q  Single particle information through 
the spectroscopic factors 

q  High energy needed to learn about 
the “l” transfer 
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pr
ot
on
s!

neutrons!

"   May	
  2010:	
  34	
  LoI	
  submiged	
  

"   1	
  Nov	
  2012:	
  INTC	
  endorsed	
  the	
  
increase	
  of	
  2	
  GeV-­‐proton	
  energy	
  
for	
  ISOLDE	
  

"   27	
  experiments	
  already	
  approved	
  

"   	
  600	
  shiws	
  already	
  allocated	
  for	
  
day	
  1	
  physics	
  

	
  

" Isospin	
  symmetry	
  
"   Nuclear	
  astrophysics	
  
"   CollecVvity	
  versus	
  Single	
  ParVcle	
  
"   Magic	
  numbers	
  far	
  from	
  stability	
  
"   Shape	
  Coexistence	
  
" Quadropole	
  and	
  octupole	
  degrees	
  of	
  

freedom	
  

Physics	
  @	
  HIE-­‐ISOLDE	
  



InstrumentaMon	
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" Miniball	
  +	
  T-­‐ReX	
  (upgrade	
  planned)	
  :	
  
COULEX	
  +	
  Transfer	
  	
  
	
  
"   MulVpurpose	
  reacVon	
  chamber	
  	
  

"   CORSET	
  chamber	
  for	
  Fusion-­‐fission	
  reacVons	
  
	
  
"   SPEDE:	
  added	
  to	
  Miniball+T-­‐REX	
  
	
  
"   Helios	
  type	
  device:	
  transfer	
  	
  @	
  TSR	
  
	
  
"   MAYA/ACTAR:	
  resonant	
  scagering	
  +	
  transfer.	
  
	
  	
  	
  
"   For	
  2016:	
  TSR	
  storage	
  ring,	
  	
  

gas	
  volume	
  

incoming	
  
beam	
  

electric	
  
field	
  

segmented	
  
plane	
  

amplificaVon	
  
zone	
  magneVc	
  

field	
  

22	
  

2	
  

1	
  

1	
  

1	
  



Adressing	
  the	
  7Li	
  cosmological	
  Problem	
  (IS554)	
  

"   A	
  factor	
  of	
  4	
  in	
  abundance	
  of	
  primordial	
  7Li	
  
abundance	
  while	
  good	
  agreement	
  od	
  D,	
  3,4He.	
  

"   Theory	
  
	
  	
  	
  	
  	
  	
  	
  ObservaVon	
  
	
  

ü  Explore	
  the	
  alternaVve	
  of	
  resonance	
  
enhancement	
  of	
  nuclear	
  reacVons	
  èVia	
  the	
  
7Be(d,p)2α	
  

"   The	
  destrucVon	
  of	
  7Be	
  can	
  be	
  high	
  due	
  to	
  the	
  
narrow	
  resonance	
  in	
  9B	
  at	
  16.	
  7MeV	
  (5/2+)	
  
Ø  This	
  resonance	
  can	
  be	
  very	
  strong	
  
Ø  At	
  the	
  limit	
  of	
  quantum	
  mechanically	
  allowed	
  value	
  

for	
  the	
  deuteron	
  separaVon	
  width	
  	
  
Ø  Er	
  =	
  170	
  -­‐220	
  keV	
  ;	
  	
  
Ø  Deuteron	
  SeparaVon	
  width	
  Γd	
  =	
  20	
  –	
  40	
  keV	
  
Ø  Achieved	
  if	
  the	
  interacVon	
  radius	
  for	
  deuterium	
  >	
  9	
  

fm	
  

"   Experiment	
  7Be(d,p)	
  and	
  (d,d)	
  at	
  35	
  MeV	
  at	
  T-­‐REX	
  

19	
  



Study	
  of	
  n=8	
  gap	
  beyond	
  stability	
  (IS564)	
  
" Study	
  of	
  the	
  unbound	
  proton-­‐rich	
  nucleus	
  21Al	
  with	
  resonance	
  elasMc	
  and	
  

inelasMc	
  scapering	
  using	
  an	
  acMve	
  target	
  
"   The	
  N=8	
  shell	
  gap	
  at	
  the	
  proton-­‐drip	
  line	
  known	
  up	
  to	
  20Mg	
  

"   The	
  next	
  isotope	
  in	
  the	
  chain	
  is	
  21Al	
  -­‐>	
  no	
  experimental	
  data	
  

20	
  

Ø  -­‐Upper	
  limit	
  of	
  T1/2<35	
  ns	
  	
  
	
  M.	
  G.	
  Saint-­‐Laurent,	
  et	
  al.,	
  PRL	
  59,	
  33	
  (1987).	
  
Ø  Unknown	
  Spin	
  and	
  Parity	
  -­‐>	
  21O	
  (5/2+)	
  
	
  

ADVANTAGES	
  compared	
  to	
  convenVonal	
  thick	
  target	
  method:	
  	
  
1)  Background	
  from	
  C	
  can	
  be	
  discriminated.	
  	
  
2)  InelasVc	
  and	
  elasVc	
  can	
  be	
  separated.	
  

MAYA	
  
20Mg	
  (5.5	
  MeV/u)	
  
	
  MAYA	
  filled	
  with	
  C4H10	
  
DC+Si+CsI	
  	
  for	
  ΔE-­‐E	
  
Diamond	
  for	
  veto	
  	
  



Shell	
  EvoluVon	
  in	
  Ni-­‐isotopes	
  (IS555)	
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"   Large	
  theoreVcal	
  and	
  experimental	
  discrepancies.	
  
For	
  Ni	
  –isotopes	
  beyond	
  N=	
  40.	
  

	
   g9/2	
  
(d,p)	
  

"   Transfer	
  reacVon	
  to	
  characterize	
  
the	
  5/2+	
  state	
  in	
  71Ni	
  by	
  looking	
  
to	
  proton	
  angular	
  distribuVon	
  
with	
  T-­‐REX	
  

0 30 60 90 120 150 180

Centre of Mass angle (degrees)

0.1

1

10

d
σ

/d
Ω

  
(m

b
/s

R
)

g
9/2

        (0 keV)

p
1/2

    (499 keV)

f
5/2

   (1066 keV)

d
5/2

  (2500 keV)

?	
  



Search	
  for	
  the	
  new	
  magic	
  numbers	
  above	
  208Pb?(IS550)	
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Z = 114, 120 or 126 
N = 184 
"   Shell	
  closures	
  indicated	
  by	
  an	
  

increase	
  of	
  fission	
  barriers	
  and	
  
half-­‐lives	
  

" Influence expected in 
quasi-nuclei 

? 

●  Nuclei with N ≈ 184 are still far 
●  Nuclei with Z > 118 are still unknown 

survival  CN captureER P P   ××=σσ"   Study	
  of	
  quasi-­‐fission	
  and	
  fusion-­‐
fission	
  with	
  94,95Rb	
  projecVles	
  
with	
  Corset	
  

 

"   95Rb + 209Bi  →  Z1 + Z2  = 120, 
       N1 + N2 = 184  rotatable 

Si stop detector TOF 
(MCP detectors) 

ΔΩ ≈ 50 msr Asymmetric component  →  transfer, quasi-fission 
Symmetric component    →  fusion-fission 

Beam	
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REX-­‐ISOLDE	
  
Miniball	
  detector	
  

•  More	
  and	
  more	
  precise	
  matrix	
  elements	
  
•  Type	
  of	
  deformaVon:	
  

•  Quadrupole	
  (oblate,	
  prolate,	
  triaxial	
  or	
  mixing)	
  
•  Octupole	
  

•  CollecVvity	
  in	
  the	
  vicinity	
  of	
  closed	
  shell	
  nuclei	
  
•  Nucleon-­‐nucleon	
  correlaVon	
  	
  

•  Test	
  local	
  symmetries	
  

Coulomb	
  excitaVon	
  of	
  182Hg	
  



Shape	
  transiMon	
  &	
  shape	
  Coexistence	
  in	
  neutron	
  deficient	
  140Sm	
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3211 10+ 
442 

751 

994 

12+ 

14+ 

16+ 

10+ 

12+ 

14+ 

619 

3172 

1124 

140Sm78 62 

5.2 ns 19.4 ns 
(11/2-) 

(15/2-) 

(19/2-) 

(23/2-) 

466 

751 

946 

189 

139Pm78 61 

πh11/2 

634 

1089 

11/2- 176 

15/2- 

(19/2-) 

141Sm79 62 

νh11/2 
-1 νh11/2 

-2 
πh11/2 

2 

? 

no experimental B(E2) values 
low-lying (0+) state 
⇒  indication for  
     shape coexistence ? 
⇒  excited band built on  
     different shape ? 

excitation cross sections for 140Sm + 208Pb 
Ø  experimental excitation energies 
Ø  matrix elements from theory 

large gain for multi-step excitation for  
higher beam energies from HIE-ISOLDE 



New	
  candidates	
  for	
  EDM	
  	
  Measurements	
  (IS552)	
  
"   The	
  observaVon	
  of	
  a	
  non-­‐zero	
  EDM	
  indicates	
  T-­‐violaVon	
  beyond	
  the	
  

Standard	
  Model.	
  
"   	
  Octupole-­‐deformed	
  nuclei	
  will	
  have	
  enhanced	
  nuclear	
  “Schiff”	
  

moments	
  due	
  to	
  the	
  presence	
  of	
  nearly	
  degenerate	
  parity	
  doublets	
  
(seen	
  in	
  odd	
  mass	
  nuclei)	
  and	
  large	
  collecVve	
  octupole	
  deformaVon.	
  

"   Presently	
  |d(199Hg)|	
  <	
  3.1×10-­‐29   e.cm,	
  	
  PRL	
  102	
  (2009)	
  101601	
  
"   	
  Octupole	
  deformed	
  nuclei	
  will	
  have	
  100-­‐1000	
  	
  higher	
  sensiMvity	
  

compared	
  with	
  stable	
  nuclei	
  	
  
	
  

	
  

 
 44.0 mm

60mm

PCB

Si

 30.6  mm

 38.4 mm

20.0 mm

Cooled	
  25	
  segmented	
  Si-­‐det	
  	
  	
  

Spede	
  

"   CharacterizaVon	
  of	
  221Ra	
  
"   increased	
  of	
  a	
  factor	
  of	
  5	
  

from	
  3	
  to	
  5,5	
  MeV/u	
  
"   Measurements	
  of	
  γ	
  and	
  e-­‐	
  

conversion	
  to	
  determine	
  
the	
  ΔE	
  of	
  parity	
  doublet.	
  



Conclusions	
  

"   Plenty	
  of	
  challenging	
  physics	
  waiVng	
  for	
  the	
  starVng	
  of	
  
HIE-­‐ISOLDE!	
  

"   Many	
  new	
  groups	
  and	
  devices	
  have	
  been	
  agracted	
  by	
  
the	
  increase	
  of	
  energy	
  of	
  the	
  post-­‐accelerated	
  beams.	
  

"   Phase	
  1:	
  Start	
  of	
  the	
  4.3	
  MeV/u,	
  physics	
  program	
  in	
  
autumn	
  2015	
  

"   HIE-­‐ISOLDE	
  will	
  be	
  the	
  only	
  next-­‐generaVon	
  radioacVve	
  
beam	
  facility	
  (as	
  idenVfied	
  by	
  the	
  NuPECC	
  LRP)	
  available	
  
in	
  Europe	
  in	
  2015,	
  and	
  the	
  most	
  advanced	
  ISOL	
  facility	
  
world-­‐wide	
  in	
  this	
  period.	
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Thanks	
  for	
  your	
  apenMon	
  !	
  



Beam	
   Setup/process	
   Aim	
   Exp	
  Number	
   Energy	
  /u	
  
7Be	
   (d,p);	
  (d,d)	
   7Li	
  abundance	
  

9Li	
   (p,2p),	
  (d,pn)	
   MulVtransfer	
  reacVon	
  

20Mg	
   MAYA/elasVc	
   21Al	
  last	
  n=8	
  

66Ni	
   Miniball	
   G-­‐strength	
  enhancement	
  

68Ni	
   Miniball+T-­‐REx	
   Transfer	
  reacVons	
  

70Ni	
   T-­‐REX,	
  (d,p)	
   Roll	
  of	
  d5/2	
  and	
  g9/2	
  

70Se	
   Miniball	
   MulVstep	
  Coulomb	
  around	
  N=50	
  

74-­‐80Zn	
   Miniball	
   Proving	
  Shell	
  Modela	
  round	
  N=50	
  

80Zn	
   T-­‐REX,	
  (d,p)	
   Single	
  part	
  orbits	
  in	
  N=50	
  

94Rb	
   T-­‐REX,	
  208Pb-­‐target	
  	
   MulVnucleon	
  transfer	
  

ARb	
   CORSET,	
  Bi-­‐target	
   Quasi-­‐fission,	
  Fusion-­‐fission	
  for	
  
superheavies	
  (Z=120)	
  

106,108,110Sn	
   Miniball	
   B(E2)	
  deviaVon	
  from	
  predicVons	
  

132Sn	
   Miniball	
   2p2h	
  cross	
  Shell	
  configuraVon	
  

132Sn	
   Miniball	
   Moments	
  of	
  single	
  part.	
  

134,136Sn	
   Tilted-­‐foil	
   B(E2)	
  

142Xe	
   Miniball	
   B(E2),	
  B(E3)	
  

142,144Ba	
   Miniball	
   B(E3)	
  

140Nd,	
  142Sm	
   Miniball	
   2+,	
  stabilizaVon	
  of	
  collecVve	
  balance	
  in	
  
N=80	
  

140Sm,	
  142Gd	
   Miniball	
   Shape	
  coexistence	
  

182,184Hg	
   Miniball	
   Shape	
  coexistence	
  

186,188Pb	
   Miniball	
   Coulomb	
  excitaVon	
  

206Hg	
   Miniball	
   MulVstep	
  Coulomb	
  2+,3-­‐	
  

222,224,226Rn,	
  
222,224,226Ra	
  

Miniball	
   Octupole	
  CollecVvity	
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HIE-­‐ISOLDE	
  Beam	
  parameters	
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New	
  Baseline	
  Schedule	
  

2014	
  

2015	
  

today	
  

start	
  physics	
  operaVon	
  

machine	
  closed	
  –	
  start	
  check-­‐out	
  

start	
  beam	
  commissioning	
  



The	
  resources	
  
" Changes	
  awer	
  the	
  Cost	
  &	
  Schedule	
  Review	
  in	
  2012	
  

Ø  2.56	
  MCHF	
  for	
  the	
  Infrastructure	
  Systems	
  were	
  added	
  to	
  the	
  MTP.	
  
Ø  0.7	
  MCHF	
  for	
  the	
  Machine	
  as	
  a	
  CERN	
  loan	
  to	
  the	
  HIE-­‐ISOLDE	
  CollaboraVon.	
  
Ø  A	
  staff	
  posiVon	
  was	
  opened	
  for	
  three	
  years	
  for	
  one	
  Mechanical	
  Engineer	
  for	
  TE/

MSC-­‐CMI.	
  

" PreparaVon	
  of	
  Cost	
  &	
  Schedule	
  Review	
  in	
  October	
  	
  2013	
  

•  Manpower:	
  Resources	
  added	
  to	
  help	
  bolster	
  areas	
  under	
  stress	
  
	
   	
  Volker	
  Mertens	
  (DDH	
  of	
  TE)	
  for	
  Project	
  Monitoring	
  
	
   	
  Fabio	
  FormenV	
  (TE)	
  for	
  Technical	
  CoordinaVon	
  
	
   	
  Technical	
  &	
  Engineering	
  teams	
  augmented 	
  	
  

A shortfall for the Phase 1 was identified in the machine part. Of 4.5 MCHF 
ü  The shortfall of 4.5 MCHF has been included in the MTP to be 

approved by Council in June 2014. 

30	
  

The	
  reinforced	
  project	
  team	
  judges	
  
ü  that	
  the	
  resources	
  for	
  the	
  design	
  and	
  procurement	
  are	
  adequate,	
  	
  
ü 	
   a	
  considerable	
  part	
  of	
  the	
  assembly	
  and	
  installaVon	
  are	
  adequate,	
  while	
  	
  
	
   for	
   other	
   parts	
   of	
   the	
   equipment	
   assembly	
   and	
   tests	
   as	
   well	
   as	
   for	
   the	
  
commissioning,	
  need	
  sVll	
  to	
  be	
  confirmed.	
  

	
  



Beam	
  Lines	
  &Cable	
  Traces	
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CABLES	
  TRAYS	
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DiagnosMc	
  box	
  
Highly	
  demanding	
  due	
  to	
  
the	
  reduce	
  space	
  
Prototypes	
  already	
  tested.	
  
Call	
  for	
  tender	
  launched.	
  

Silicon	
  	
  
detector	
   Scanning	
  slit	
  

Collimator	
  slit	
  
Type	
  2	
  

Stripping	
  	
  
foils	
  

Stripping	
  	
  
foils	
  

Scanning	
  slit	
  Silicon	
  	
  
detector	
  

FC	
  

FC	
  

Collimator	
  slit	
  
Type	
  2	
  

Dec	
  2012	
  



Accepted	
  HIE-­‐ISOLDE	
  experiments	
  




