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Cost Estimate 

The total estimated cost for SGO Low is $1.4B in FY2012 dollars.  A rough schedule is 108 
months for Phase A through D, and 46 months for Phases E and F. Section 7 provides details of 
the cost model. 

Risk 

The SGO Low concept benefits from the significant amount of effort that has already been 
expended in retiring risk for the LISA mission. However, there are certain elements that increase 
risk relative to LISA and the SGO High/Mid concepts. The most significant of these is the 
reduction from six to four links, the minimum required for GW detection in practice. Unlike a 
six-link mission, all four SGO Low links must remain operational to retain any science 
performance. SGO Low is also more exposed than SGO Mid or SGO High to science risk, the 
risk that current estimates of event rates are too optimistic. 

2. Science Performance 

GW astronomy is poised to make revolutionary contributions to astronomy and physics during 
the next two decades. In particular, space-based GW detectors will open up the low-frequency 
GW spectrum, 3x10–5 Hz to 0.1 Hz, which is guaranteed to be rich in GW sources. The 
Astro2010 whitepapers about low-frequency GW astronomy [3–6, 8–11] provide a very good 
picture of its excitement and promise.  Over its two-year science mission, SGO Low will detect 
thousands of individual GW signals from a variety of source classes. Many of these sources will 
be detected with sufficiently high signal-to-noise ratio (SNR) that their astrophysical parameters 
(masses, spins, distance, sky location, etc.) will be measured with high precision. These 
detections and measurements will enable SGO Low to address a number of the key GW science 
questions[1,3] identified Table 1 of the RFI. 

 

Box 1. The solid black curve 
shows SGO Lowʼs rms strain 
noise, in units of Hz–1/2. Roughly 
speaking, all sources above this 
curve are detectable by SGO 
Low. The blue stars represent 
the frequencies and strengths of 
known Galactic binaries ( 
“verification binaries”); their 
height above the noise curve 
gives their matched-filtering SNR 
in a one-year integration. The 
two dashed black curves and the 
dashed green curve represent 
sources (two SMBH binaries, 
and an EMRI, respectively) 
whose frequency evolves 
upward significantly during SGO 
Lowʼs observation time.  

The height of the source curve above the noise strain approximates the SNR contributed by each 
logarithmic frequency interval. See [1, 2] for more details. For comparison, the noise curve for SGO High 
is shown in red.  For SGO High, instrumental noise and confusion noise from unresolved Galactic 
binaries are both significant; the latter causes the “hump” around 1 mHz.  For SGO Low, the Galactic 
confusion noise is almost insignificant. 

 


