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2. Trace the growth and merger history of massive black holes and their host galaxies 

For MBH mergers occurring at the median redshift range (z~5), SGO Mid will measure masses 
to 1%, spins to 2%, and distances to 3% (limited by weak gravitational lensing). By comparing 
the observed distribution of masses and spins with merger tree models, constraints on MBH 
development can be made.  For favorable observations, rough sky locations will be determined, 
allowing for targeted searches for EM counterparts. However the error box on the sky will be 
typically be ~ 10 times larger than for SGO High, generally making the search for EM 
counterparts much more challenging.  In addition, the observation of captures of stellar-mass 
objects by MBHs (so-called “extreme mass ratio inspirals,” or EMRIs) will provide very precise 
masses and spins for the nuclear MBH out to z~0.2 for MBHs with masses up to  ~106 M

! [1, 5, 
9]. 
3. Explore stellar populations and dynamics in galactic nuclei 

SGO Mid will observe EMRI events with a best-estimate rate of ~100/yr, out to z~ 0.2.  The 
precise rates, and the masses of the stellar-mass black holes, should reveal a good deal about the 
stellar population in the close vicinity of the MBH.   However we emphasize that the event rate 
is still highly uncertain, and could be two orders of magnitude lower than our best estimate.  So 
with SGO Mid there is some risk that few or no EMRIs would be observed. A fairly large 
number of events (~50 or more) are required before one can begin to make significant statistical 
inferences about the underlying stellar population.  

4. Survey compact stellar-mass binaries and study the structure of the Galaxy 
SGO Mid will detect ~4,000 individual compact binaries in the Galaxy and measure their orbital 
periods and sky distribution. (The Mock LISA Data Challenges have already demonstrated  

 

Box 1The black curve shows SGO 
Mid 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 (SGO Mid’s “verification 
binaries”); their height above the 
noise curve gives their matched-
filtering signal-to-noise ratio (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 Mid’s 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 Mid, the Galactic confusion noise is almost insignificant. 

 


