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Outline


• Overview	
  of	
  Iaxo	
  structure	
  	
  
•  Inaf	
  Exper7se	
  on	
  Telescopes	
  
•  Few	
  comments	
  



General  Thoughts


• All	
  Informa7on	
  extrapolate	
  from	
  «Le?er	
  of	
  Intent	
  to	
  the	
  CERN	
  SPSC	
  
The	
  Interna7onal	
  Axion	
  Observatory	
  IAXO,	
  7/08/2013	
  

• Reading	
  from	
  external	
  point	
  of	
  view:	
  
•  Not	
  a	
  Scien7st	
  	
  
•  Not	
  an	
  expert	
  in	
  the	
  Axions	
  related	
  instrumenta7on	
  
•  Ground/space	
  based	
  op7cal	
  to	
  infrared	
  telescope	
  
•  Astronomical	
  spectrographs	
  



Proposed  layout




Summary  of  carachteris/cs




Cold  Mass


•  Max	
  deflec7on	
  
5mm	
  

•  Stress	
  limit	
  50MPa	
  
•  4.5K	
  opera7on	
  T	
  
•  130T	
  approx	
  mass	
  Bores 

•  Al5083	
  

Central 
Cylinder 



Cryostat

•  Atmospheric	
  

pressure	
  
•  Gravita7onal	
  loads	
  

•  Rigid	
  central	
  part	
  
•  Two	
  large	
  cylinder	
  
•  Two	
  Klopper	
  

plates	
  

•  G10	
  feet	
  thermally	
  
connected	
  to	
  
Shield	
  

•  Cooling	
  of	
  
keystone	
  for	
  
magne7c	
  stability	
  

•  Mechanical	
  stop	
  
to	
  unload	
  
gravita7onal	
  loads	
  

Bores 

Central 
Cylinder 



Overall  view




Movement


•  Eleva7on	
  +-­‐	
  25°	
  
•  Azimuth	
  360°	
  
•  «Typical»	
  Alt-­‐

Azimuth	
  moun7ng	
  
•  Balncing	
  over	
  the	
  

azimut	
  pivot	
  

•  Azimut	
  with	
  two	
  
open	
  rails	
  (C-­‐rings)	
  

•  6.5m	
  height	
  main	
  
tower	
  	
  

•  Hydraulic	
  bearing	
  



Cryogenic


•  4.5K	
  opera7ve	
  temperature	
  
•  Con7nuous	
  fluid	
  of	
  helium	
  

liquid	
  (subcooled	
  @	
  
supercri7cal	
  pressure)	
  	
  

•  Heat	
  load	
  on	
  magnet	
  150W	
  +	
  
1.6W	
  

•  Target	
  is	
  to	
  limit	
  ΔT	
  below	
  0.1K	
  
•  Magnet	
  Cooling	
  flow	
  23g/s	
  

@300KPa	
  @	
  4.3K	
  
•  Thermal	
  shield	
  flow	
  16g/s	
  @	
  16	
  

bar	
  @	
  40-­‐80K	
  
•  Current	
  leads	
  1.2	
  bar	
  @	
  20K	
  



Inaf  exper/se


•  Large	
  telescopes	
  
•  Structural	
  analysis	
  
•  Mo7on	
  techniques	
  
•  Poin7ng	
  models	
  

•  Thermal	
  and	
  Vacuum	
  
•  Vacuum	
  Vessels	
  
•  Cryogenic	
  environments	
  

• Optomechanical	
  AIV/AIT	
  



Telescope  Design:  Finite  Element  Model


• 23268 elements 
• 23318 nodes 
• 3 Rigid element pinned 
• 4 rigid element +  
mass for optomech 
• Loading along X,Y,Z 
 



Telescope  Design:  Raytracing  model

•  Raytracing	
  model:	
  

	
  

•  Extracted	
  the	
  RMS	
  spot	
  and	
  the	
  Max	
  spot	
  
•  The	
  X	
  and	
  Y	
  can	
  be	
  corrected	
  by	
  the	
  poin7ng	
  model	
  



Telescope  Design:  Integrated  analysis


•  Matlab	
  (server):	
  inputs	
  the	
  client	
  codes,	
  evaluates	
  outputs.	
  
•  MSC-­‐Nastran	
  (FEA-­‐client)	
  :	
  gets	
  mechanical	
  models,	
  computes	
  mechanical	
  
results	
  	
  
	
  &	
  ABAQUS	
  (FEA-­‐client)	
  for	
  user	
  defined	
  con7tu7ve	
  laws.	
  

•  Zemax	
  (Raytracing-­‐client):	
  gets	
  op7cal	
  perturba7ons,	
  evaluates	
  system	
  
op7cal	
  performance	
  



NTT/TNG  (89-­‐98)


• Primary	
  mirror	
  3.6m	
  
• Poin7ng	
  accuracy	
  1.5’’	
  
•  Tracking	
  accuracy	
  0.1’’	
  



LBT  (05)




LBT  (05)

•  ●	
  Support	
  Spacing:	
  2	
  "C''	
  rings	
  on	
  10	
  meter	
  centers	
  
●	
  Pier	
  Diameter:	
  13	
  meters	
  for	
  azimuth	
  track	
  
●	
  Telescope	
  Height:	
  ~	
  25	
  meters	
  at	
  elevaEon	
  axis	
  (30	
  m	
  above	
  bedrock)	
  
●	
  Building	
  Height:	
  ~	
  40	
  meters	
  at	
  roofline	
  
●	
  Support	
  of	
  Telescope:	
  hydrostaEc	
  pads	
  
●	
  Drive	
  Mechanism:	
  gear	
  and	
  pinion	
  
●	
  Telescope	
  and	
  Drive	
  SEffness	
  Goal:	
  locked	
  rotor	
  frequency	
  >	
  8	
  Hz	
  
●	
  VibraEon	
  SpecificaEon:	
  <	
  0.025	
  m	
  amplitude	
  above	
  8	
  Hz	
  
●	
  Telescope	
  Mass:	
  approximately	
  580	
  tons	
  
●	
  Maximum	
  Angular	
  Speed:	
  1.5	
  degrees/second	
  
●	
  Short	
  Term	
  Tracking	
  SpecificaEon:	
  0.03	
  arcsecond	
  rms	
  moEon	
  (5	
  seconds)	
  
●	
  Whole	
  Sky	
  PoinEng	
  SpecificaEon:	
  0.3	
  arcsecond	
  rms	
  
●	
  Wind	
  Speed	
  for	
  PoinEng	
  and	
  Tracking	
  Specs:	
  24	
  km/hr	
  
●	
  Maximum	
  OperaEng	
  Wind	
  Speed:	
  80	
  km/hr	
  
●	
  Survival	
  Wind	
  Speed	
  (closed):	
  225	
  km/hr	
  



Espresso


• Vacuum	
  Vessel	
  (3m	
  x	
  2m)	
  
•  Thermal	
  Stability	
  of	
  0.01K	
  
• Overall	
  Mass	
  8Ton	
  



Giano

•  2	
  x	
  1.5	
  m	
  Vessel	
  
•  77K	
  with	
  11W	
  



CTA-­‐Astri


• Mass	
  23	
  Ton	
  
• Primary	
  mirror	
  4m	
  
• Overall	
  height	
  ~8m	
  



EELT




Ques/on  Marks


• Magne7c	
  influence	
  onto	
  the	
  driving	
  system?	
  
• Other	
  Materials	
  (CFRP)?	
  
•  Thermal	
  and	
  gravita7onal	
  distor7on?	
  
• Poin7ng?	
  Tracking?	
  
•  Field	
  derota7on?	
  	
  
• Poin7ng	
  model	
  


