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Abstract

The search for spectroscopic biosignatures with the next-generation of space telescopes could provide observational constraints
on the abundance of exoplanets with signs of life. An extension of this spectroscopic characterization of exoplanets is the search
for observational evidence of technology, known as technosignatures. Searching for technosignatures alongside biosignatures
would provide important knowledge about the future of our civilization. If planets with technosignatures are abundant, then
we can increase our confidence that the hardest step in planetary evolution—the Great Filter—is probably in our past. But
if we find that life is commonplace while technosignatures are absent, then this would increase the likelihood that the Great

Filter awaits to challenge us in the future.



Observational Constraints on the Great Filter

Jacob Haqg-Misra', Ravi Kumar Kopparapu?, and Edward Schwieterman’3
'Blue Marble Space Institute of Science, 2°NASA Goddard Space Flight Center, 3University of California Riverside
Blue Marble Space

N
svpl
Institute of Science ‘LVP

Email: jacob@bmsis.org Twitter: @haqgmisra Published in Astrobiology (2020) 20: 572-579.

log (1 — ¢)
NEC _
log (1 — 77$)
log (1 — ¢)
Ntech — ]
Mife 108 (1 _ ntech)
FRACTION OF PLANETS WITH LIFE (7,) FRACTION OF PLANETS WITH TECHNOSPHERES (7))
1.0 1.0 — — e N ifno x
- i <5 o o 1 is found
= - ”0 - ,/, ,/, : 1
09 - 09 - !ff - ’,’ ,” S
i ¥, /075 i i
2 0.8 F 0.8 |’ -
C L & i
[0} £ L 7 ) d
O I 5 ' / =
E = L / ! =l .1
S 0.7 F 0.7 |~ i - = —
‘ A ;065 : B
0.6 [ 0.6 F / . I
0-5 0.5 '—f .ll l 7 -01
10° 10' 10° 10° 10 10°
Number of habitable planets to observe Number of habitable planets to observe

NUMBER OF HABITABLE PLANETS TO OBSERVE

Ntech
10000

1000

100

10

Fraction of Inhabited Planets
with Technospheres (7)ccn)
o

We Are Alone

0.0 i
0.01 0.1 1

Fraction of Planets with Life (7))

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the authors and do not necessarily reflect the views of NASA.



