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Science Metrics

® \/olume of the Universe explored

® Detection numbers for source populations
(Massive BHs, EMRIs, Galactic Binaries)

® [Discovery Space

® Parameter resolution
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Group 3:
LISA variants
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Group 4:
Atom Interferometry (very Short Arm)
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Massive BH Horizons

-iducial System: Mass Ratio 3:1, Spin 0.5, 0.5
Inspiral-Merger-Ringdown Waveforms. SNR 10 Threshold
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Group |: Massive BH Horizons
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Group 2: Massive BH Horizons
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Group 3: Massive BH Horizons
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Group 4: Massive BH Horizons
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EMRI Horizons

%
X

S =

Fiducial System: [0 ' [ compact object, eccentricity
0.5 at 2 years before plunge. Spin 0.5 central BH.

Barack-Cutler waveforms. SNR = |5 Threshold.




EMRI Horizons
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EMRI Detections

Population model a variant of
Class.Quant.Grav. 21 (2004) S1595-51606
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Galactic Binaries
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WD-WD Horizons
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D (kpc)
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D (kpc)
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WD-WD Detection #'s

100000 [

10000 |

1000 -
100 |

suonoaleq Hemg SHum

10

¢ oW |

| Olul|

O} 17davo
1SaMo| O9S
VSIT1 oWl
wOos Jes
Jauy||04
F114AvD
02 81Zua) o
WX00S Jles
L0 1'14dAVvD
0] OOS

Ot SIZUBMOIN
piw O0HS
ebaw
uIpuoD

Iy O9S

24



1e+23

Discovery Space
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How do we measure discovery space!
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Discovery Space

How do we measure discovery space!

2
Recall; SNR* = / 7 Shc( 7 dln f

B dln f
) Sa(f)

Define: DS?




Discovery Space
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Parameter Estimation
Qualrty versus Quantity

Factors that enter:
® Signal to Noise ratio

® Duration of Signal
® Nlumber of Interferometers
® Orbital modulation

® Arm length

Big iImpact on massive BH science.
EMRIs/MWDs ok it detected at all.



Parameter Estimation
Qualrty versus Quantity
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Parameter Estimation

T
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Parameter Estimation
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Parameter Estimation

Massive BHs, LISA-like missions
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Similar detection numbers, but each descope x 3-10 loss in resolution

32



