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SAFIR Key Science Drivers (pre-SIRTF!) 

1 1 o5 

. I VIEHATIOH-ROTATION SPECTRA 
OF WLYACEPlLENESAND PAHs 

2.7 K COSMIC 
EACff i  ROCIN C n 
f ,  

100 lo00 
Wavelength [ pm ] 

local high mass star 
rst galax 

Track pre-biotic molec 
from cores to planets. 

Identify voids in debris 
disks around stars. 
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JPL SAFIR: Molecules to stars to planets to life? 
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JPL SAFIR capabilities in comparison 
1 0-1 
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no confusion limits for spectroscopy! 

13 March 2003 

SAFIR will offer orders of 
magnitude improvement in 

spectroscopic sensitivity 
point source detectivity 
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JPL Flavors of SAFIR 

“DART” w/ membrane mirrors 
large aperture/weight ratio 

commonality in technology needs 

+deployment, active surface control 
+large format, low noise detectors 

+cryocoolers, thermal management 
+large, lightweight optical structures 
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JPL 
A Thermal Strawman Design for SAFIR 

(cooling is the biggest challenge... maybe we can do better?) 

c40K “JWST plus” sunshade 
15K actively cooled shield blocks sunshade; 1 W lift 
4K actively cooled telescope under shield; 85mW lift 
50 mK actively cooled focal plane; 1 OpW lift 

3 -2oow 

4K actively cooled 

SOA suggests that thermal requirements are achievable! 
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JPL 
cooled J WST-li ke 

SAFIR Cryogenic Technology 
we're not far from where we need to be! 
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. 

But why 4K for SAFIR? JPL 

I 
I 

I 

I 

ALMA 
Bands 

m r 
L 

i 30 K Telescope, 

10 100 
Wavefength @m) 

t3ecause it makes a big difference! 

A 4K scope is background-limited 
(zodi @ <200pm, CMB @ >200pm) 

At these wavelengths, point source 
sensitivity is more dependent on 
temperature than on aperture! 
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JPL SAFIR Focal Plane Critical Technologies 

new spectrometer architectures (scaled-up versions of IR 
spectrometers are huge) 

focal plane cooling technologies for e1 OOmK 

large-format (1 03-l O4 pixel) broadband arrays 
semiconducting and superconducting (TES) bolometer arrays 
Ge, Si BiB photoconductor arrays 
SQPCs 

quantum noise-lim ited heterodyne spectrometers 

13 March 2003 SAFIR: IEEE Origins Panel Discussion Harold Yorke 13 



II 

1
 >r 
z E E J 
v
) 

a, 
c
)
 

S
 

a, 
c
)
 

cn 
1
 

W
 

0
 

m- 

n
 

v, 

W
 

W
 

W
 

- .. 

m
 
0
 

0
 

(v
 




