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GW	
  science	
  ac'vi'es	
  

•  I	
  started	
  working	
  on	
  GW	
  in	
  1994	
  in	
  Virgo	
  
•  I	
  have	
  been	
  a	
  member	
  of	
  LIGO-­‐lab	
  and	
  LSC	
  from	
  its	
  
founda'on,	
  and	
  a	
  council	
  member	
  un'l	
  2006,	
  in	
  the	
  
years	
  of	
  its	
  cons'tu'on	
  wri'ng	
  

•  I	
  have	
  been	
  an	
  ac've	
  GW	
  instrumenta'on	
  scien'st	
  
prac'cally	
  from	
  the	
  very	
  beginning,	
  without	
  
interrup'ons,	
  to	
  the	
  present,	
  and	
  I	
  expect	
  to	
  
con'nue	
  my	
  ac'vi'es	
  on	
  GW	
  instrumenta'on	
  un'l	
  
my	
  re'rement	
  (if	
  any)	
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Present	
  and	
  Future	
  work	
  for	
  LSC	
  
•  Develop	
  beXer	
  mirror	
  coa'ngs	
  for	
  room	
   	
  
	
  and	
  cryogenic	
  	
  temperatures	
  

•  Parallel	
  work	
  at	
  LCGT	
  (not	
  LSC,	
  but	
  producing	
  
many	
  results	
  listed	
  in	
  the	
  	
  White	
  paper)	
  

•  Develop	
  techniques	
  and	
  parameters	
  for	
  3rd	
  
genera'on	
  observatories	
  	
  including	
  3rd	
  
genera'on	
  seismic	
  aXenua'on	
  techniques	
  
(Homestake,	
  w.	
  Minnesota,	
  ET)	
  

Gainesville27th	
  September	
  2011	
   JGW	
  G1100613;	
  DCC	
  G1101010	
  



A	
  comment	
  on	
  percentages	
  
•  A	
  specific	
  percentage	
  of	
  my	
  'me	
  on	
  op'cs	
  was	
  
specified	
  [35%,	
  my	
  ac'vity	
  at	
  UniSannio].	
  	
  

•  Difficult	
  to	
  make	
  a	
  clear	
  cut	
  for	
  other	
  ac'vi'es	
  
•  Most	
  R&D	
  ac'vi'es	
  overflow	
  the	
  confines	
  of	
  
individual	
  GW	
  Observatories	
  

•  Assis'ng	
  LCGT,	
  an	
  ac'vity	
  started	
  while	
  I	
  was	
  s'll	
  in	
  
the	
  LIGO-­‐lab	
  (Lazzarini,	
  G1100218,	
  p.16),	
  has	
  wider	
  effects	
  
besides	
  helping	
  crea'ng	
  a	
  new	
  observatory,	
  it	
  	
  

•  produces	
  first-­‐hand	
  know-­‐how	
  for	
  the	
  white	
  book	
  and	
  
for	
  when	
  LSC	
  will	
  aXack	
  the	
  3rd	
  genera'on	
  issues.	
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Mirror	
  Op'cs	
  
•  Wider	
  beams	
  to	
  suppress	
  thermal	
  noise;	
  Mesa	
  

beam	
  profiles,	
  mexican	
  hat	
  mirrors	
  
•  Op'mized	
  coa'ngs	
  (many	
  cubic	
  parsecs	
  of	
  

added	
  visibility	
  volume)	
  
•  Radia've	
  thermal	
  compensa'on	
  
(thought	
  for	
  LIGO	
  now	
  used	
  in	
  	
  
a	
  hea'ng	
  variant	
  in	
  Virgo)	
  
•  Mo'va'ng	
  and	
  s'mula'ng	
  many	
  
scien'sts	
  on	
  material	
  developments	
  
•  Fundamental	
  R&D	
  on	
  coa'ng	
  noise	
   	
  	
  

	
  (Chao	
  and	
  Innocenzo	
  presenta'ons	
  )	
  
•  Cryogenic	
  coa'ng	
  studies	
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aLIGO	
  Op'cal	
  levers	
  

•  Found	
  angular	
  instability	
  problem	
  from	
  laser	
  
mode	
  jumping	
  

•  Par'ally	
  mi'gated	
  using	
  angle	
  cut	
  fibers	
  
•  Eliminated	
  using	
  S-­‐LED	
  

Future	
  work	
  
•  Op'cal	
  levers	
  to	
  mi'gate	
  Newtonian	
  noise	
  

Gainesville27th	
  September	
  2011	
   JGW	
  G1100613;	
  DCC	
  G1101010	
  



Third	
  genera'on	
  GW	
  Obs.	
  
•  Past	
  
•  Xylophone	
  concept	
  
•  Cryogenic	
  suspension	
  studies	
  
•  Underground	
  “seismic	
  weather”	
  studies	
  
•  Newtonian	
  noise	
  subtrac'on	
  techniques	
  

Present/future	
  
•  Homestake	
  seismic	
  noise	
  studies	
  
•  Down-­‐well	
  seismic	
  isola'on	
  techniques	
  
•  LCGT	
  has	
  double	
  use	
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Seismic	
  aXenua'on	
  (past)	
  

•  Introduc'on	
  of	
  Maraging	
  in	
  GW	
  springs	
  
•  Virgo	
  SuperaXenuator	
  design	
  (before	
  LSC)	
  

•  SAS	
  design	
  for	
  LIGO	
  (=>HAM	
  SAS)	
  
•  SAS	
  design	
  for	
  TAMA	
  (=>LCGT	
  design)	
  
•  SAS	
  design	
  for	
  AEI	
  10	
  m	
  facility	
  
•  SAS	
  design	
  for	
  Virgo	
  injec'on	
  benches	
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Seismic	
  aXenua'on	
  (present/future)	
  

•  SAS	
  design	
  for	
  LCGT	
  
•  Development	
  of	
  underground	
  configura'ons	
  
•  Phasing	
  out	
  Maraging	
  ?	
  
•  Seismic	
  aXenua'on	
  for	
  3rd	
  genera'on	
  
•  Cryogenic	
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More	
  on	
  Maraging	
  
•  Introduced	
  Maraging	
  for	
  seismic	
  aXenua'on	
  
•  Studied	
  maraging	
  creep,	
  	
  
enabling	
  its	
  generalized	
  	
  
use	
  in	
  GW	
  observatories.	
  

•  Discovery	
  of	
  Self	
  Organiz-­‐	
  
ed	
  Cri'cality	
  (SOC)	
  of	
  dis-­‐	
  
loca'ons	
  in	
  metals	
  

•  Impact	
  on	
  future	
  suspensions	
  
•  Opera'onal	
  modes	
  
•  New	
  designs	
  	
  

EPJ Plus
your physics journal

EPJ .org

Eur. Phys. J. Plus (2011) 126 : 75 DOI: 10.1140/epjp/i2011-11075-y

The role of Self-Organized Criticality
in elasticity of metallic springs:
Observations of a new dissipation regime
Riccardo DeSalvo, Arianna DiCintio and Mark Lundin
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SOC	
  fall-­‐out	
  

•  Developing	
  new	
  class	
  of	
  'ltmeters	
  
– Enabling	
  ac've	
  seismic	
  aXenuators	
  to	
  work	
  at	
  
lower	
  frequency	
  	
  (for	
  a-­‐LIGO)	
  

– Rota'onal	
  seismology	
  

•  Developing	
  new	
  class	
  of	
  seismic	
  sensors	
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My	
  best	
  achievements	
  
in	
  the	
  GW	
  field	
  !	
  	
  	
  	
  	
  	
  	
  	
  	
  .	
  

•  Some	
  played	
  physics	
  with	
  me	
  
for	
  years	
  

•  Some	
  just	
  touch	
  and	
  go	
  
•  I	
  am	
  proud	
  of	
  every	
  single	
  one	
  

and	
  of	
  their	
  achievements,	
  	
  
•  Several	
  ac've	
  in	
  GW	
  	
  !	
  !	
  
•  All	
  of	
  them,	
  I	
  am	
  sure,	
  are	
  

proud	
  of	
  having	
  played	
  some	
  
GW	
  physics	
  with	
  me	
  

•  They	
  all	
  remember:	
  	
  
•  if	
  it	
  is	
  not	
  fun,	
  it	
  is	
  not	
  physics!	
  

Abhik,	
  Adele,	
  Akira,	
  Akiteru,	
  Alberto,	
  Alberto,	
  
Alberto,	
  Alessandro,	
  Allyson,	
  Amanda,	
  
AnaMaria,	
  Andrea,	
  Angelo,	
  Andrey,	
  Annalisa,	
  
Arianna,	
  Barbara,	
  Bianca,	
  BreX,	
  Brian,	
  Caroline,	
  
Ca'a,	
  Charles,	
  Chenyang,	
  Chiara,	
  Christopher,	
  
Claudio,	
  Hareem,	
  Edward,	
  Emanuele,	
  Enrico,	
  
Erika,	
  Eric,	
  Fabian,	
  Federica,	
  Feng,	
  Florian,	
  
Francois,	
  Francesco,	
  Franco,	
  Giancarlo,	
  Gianluca,	
  
Giovanni,	
  Gong,	
  Greg,	
  Guido,	
  Gutong,	
  Eshter,	
  
Hinata,	
  Isidoro,	
  Jan,	
  John,	
  Jonathan,	
  Jose,	
  Juri,	
  
Jus'n,	
  Kazuhiro,	
  Kenji,	
  Kentaro,	
  Iain,	
  Ilaria,	
  Lisa,	
  
Luca,	
  Luigi	
  Maddalena,	
  Malik,	
  Maria,	
  Maria,	
  
Michaela,	
  Michael,	
  Michael,	
  Mike,	
  Marco,	
  
Mathieu,	
  Morgan,	
  Morgan,	
  Mark,	
  Nicky,	
  Nicolas,	
  
Orsola,	
  Peter,	
  Roberto,	
  Rosalia,	
  Sean,	
  Simone,	
  
Sonia,	
  Stefano,	
  Stefano,	
  Steve,	
  Stoyan,	
  Szabi,	
  
Tara,	
  Tatsuo,	
  Thomas,	
  Tommaso,	
  Valerio,	
  
Vincenzo,Virginio,	
  Vladimir,	
  Youichi,	
  Yukiyoshi,	
  
Yukiko,	
  Yumei,	
  Xavier	
  
	
  
(	
  I	
  apologize	
  with	
  those	
  friends,	
  
hopefully	
  few,	
  that	
  I	
  forgot	
  	
  !	
  	
  )	
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References	
  related	
  to	
  GW	
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  A)enua-on	
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1) 	
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  AXenua'on	
  System	
  (SAS)	
  for	
  the	
  Advanced	
  LIGO	
  
gravita'onal	
  wave	
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Published	
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  of	
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  op'cal	
  table	
  prototype	
  
designed	
  for	
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D.	
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Published	
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4) 	
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  system	
  for	
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  aXenua'on	
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  (SAS)	
  in	
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K.	
  Agatsuma	
  et	
  al.	
  2008.	
  	
  
Published	
  in	
  J.Phys.Conf.Ser.122:012013,2008.	
  
	
  	
  
5) 	
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  of	
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  filters	
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Published	
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  Dyn.,	
  Trans.	
  of	
  the	
  ASME,	
  2,	
  290-­‐298	
  (2007)	
  
	
  	
  
8) 	
  Design	
  and	
  prototype	
  tests	
  of	
  a	
  seismic	
  aXenua'on	
  system	
  for	
  the	
  
advanced-­‐LIGO	
  output	
  mode	
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A.	
  Bertolini,	
  R.	
  DeSalvo,	
  C.	
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  S.	
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Published	
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  Instr.	
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Published	
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Note:	
  	
  General	
  LSC	
  collabora-on	
  	
  publica-ons	
  have	
  been	
  omi)ed	
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