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  GMT is the smallest ELT of those proposed (25m vs 30m vs 
42m) 
o  GMT=22m/25m vs TMT=30m vs E-ELT=42m 

o  For Aσ or “D4” science GMT loses by a factor of 2.5-10 

  GMT has the widest field of view (20’ vs 15-20’ vs  ?10’) 
o  GMACS is 9’x18’=162 ’ (50% of full field), NIRMOS is 5’x5’=25 ’ (8%) 

o  WFMOS on TMT is 4.5’x21’=92 ’ (so GMACS~WFOS in terms of AΩ) 

o  For AΩ science GMT wins if it uses its full 20’ field (i.e. 314 ’) and TMT 
uses          less than 14’ (160 ’) and E-ELT uses less than 10’ (86 ’) 

  GMT should exploit its strength as the wide-field ELT by ensuring 
that every instrument that can benefit is able to access the full 
FoV and maximizes its potential multiplex gain 

  MANIFEST: a multi-instrument fiber system for the GMT 

Manifesto 



  The fundamental paradigm of this proposal is  
o  Do no harm – the system should not prevent any instrument 

working in its ‘native’ mode 

o  Add value – the system should wherever appropriate allow 
instruments to access the full GMT FoV 

o  Add function – the system should wherever possible provide 
additional functionality, over and above FoV 

  This paradigm requires that the system is  
o  Switchable – can (readily) switch it into or out of operation 

o  Modular – each new instrument is a (minimal) new module 
o  Upgradable – offer new functionality via (minimal) upgrades 

   Analogy – this system is to FoV as the AO system is to PSF 

Paradigm 



  How might this system work? 
o  Flat mirror above the telescope beam 

focal plane to redirect beam to  

o  a full FoV focal plane mounted on 
the Instrument Platform. 

o  Put starbugs on focal plane to accept 
light over full FoV with  

o  fore-optics on each starbug incl. 
ADC and f-ratio conversion 

Concept 

o  Fibers run from starbugs through conduits to instruments  
o  with different sets of starbugs for different instruments, each 

with different types of fibers and fiber-slit mounts 

o  All starbugs reside on focal plane and could be used 
simultaneously; manual exchange of fiber-slit mounts 
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  This concept meets the requirements of the paradigm  
o  Do no harm - the only requirement on an instrument that wants to 

exploit this option is that there is a way to mount a fiber slit as an 
alternative feed 

o  Add value – any instrument accepting a fiber feed can access the 
full FoV and achieve a multiplex gain limited only by the number 
of fibers that can be accommodated on its detector 

o  Add function – as well as FoV and multiplex, the fiber feed 
potentially allows additional functionality; for example  

o  NIRMOS: could use OH-suppression fibers to remove NIR sky lines 

o  GMACS: could use hexabundle fibers as mini-IFUs 

o  Qspec: could use hexabundle fibers for image-slicing 

o  GLAO: small starbugs/fibers to efficiently sample full GLAO FoV 

 

 

Concept 



  This concept is  
o  Switchable  

o  the system can be switched in or out via a simple manual 
exchange of the fiber-slit mounts 

o  switches between fiber feeds on different instruments can be 
achieved automatically by configuring different starbugs 

o  Modular  
o  the system can accommodate a new instrument via a new 

set of starbugs & fibers with an appropriate fiber-slit mount 
o   encompasses new instruments at moderate additional cost 

o  Upgradable  
o  the system can be upgraded from standard single fibers to 

OH-suppression fibers or hexabundles 
o  provides significant new functionality at moderate additional 

cost 

 

Concept 



Strategic advantages of this concept include  

  It enhances the scientific case for several instruments in 
significant ways without requiring much modification 

  It can add powerful new functionality (e.g. OH-suppression and 
hexabundles) at modest additional cost 

  It doesn’t directly compete with any existing concept and 
extends the capabilities of several of them 

  It plays to the AAO’s and Australia’s strengths (both technical 
and scientific) in wide-field spectroscopy 

  It plays to GMT’s strength as the wide-field ELT and opens up 
time-swap possibilities with other ELTs in future 

  It is relatively cheap and fundamentally modular, so it can be 
tailored to fit the GMT instrument budget at nearly any level 

Strategy 
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  Starbugs consist of co-axial piezoelectric 
tubes 

  Optical payload installed at centre of inner 
tube 

  Metrology fibres are mounted between the 
two tubes with LEDs mounted on each bug 

  Vacuum is applied between tubes 
  All services (vacuum, fibre, HV, LV) run 

through a single connector for each starbug 
  Services distributed at connector plate 
  Adherence force proportional to size of 

starbug 





TAIPAN positioner assembly 
 

 



TAIPAN instrument assembly 
 

 

 

 

 



TAIPAN metrology system 
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TAIPAN guide bundles 
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MANIFEST – instrument 
concept 
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Replicable regime 




