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A brief introduction to technosignatures

e “Technosignatures” = Astronomically-observable traces of
technologically-capable life in the universe

Sub-category of biosignatures

Some technosignature detection
techniques are directly analogous to
biosignature techniques (e.g., CFCsin
exoplanet atmospheres), others are
unique (e.g., narrowband radio emission)

Critical component to understanding the N y
“origin, evolution, distribution, and future % Sohail Wasif (UCR)
of life in the universe”




Technosignatures SAG-25: Goals

1. Investigate which technosignature projects should play a role
in NASA's portfolio

Identify the most promising technosignature investigations to prioritize for development
Identify science and technology gaps relevant to technosignature searches

Identify existing NASA programs most relevant to technosignature searches and
determine how they can be more responsive to technosignature searches

Identify best practices for NASA program officers and review panelists to evaluate
technosignature proposals in XRP and other programs

Identify potential new initiatives to build community and intercommunications with

other astrobiology efforts
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Technosignatures SAG-2b: Structure

e Steering Committee: 9 total leads, 2 of
which are executive secretaries & Exoplanetary

Technosignatures

Membership: 74 total members across \3
a range of career stages, sub-fields,
and institutions

Astrobiology Non-Exoplanet

Working Groups: Two larger groups o T Technosignatures

Exoplanetary and Non-Exoplanet
Technosignatures (encompassing the

first 4 goals), two smaller groups on Proposal

Proposal Review (goal 5) and Review
Astrobiology Integration (goal 6) rigid

Membership is not




Technosignatures SAG-25: Timeline

Q3

2024 2025
Q4 Q1 Q2

WG3: Produce Materials and Section Drafts
WG4: Produce Materials and Section Drafts
WG1: Produce Materials and Section Drafts

WG2: Produce Materials and Section Drafts

2026
Q1

Steering Committee:
Synthesis for ExoPAG




Technosignatures SAG-2b:
Leadership in the NASA DARES RF|

® Organizing technosignature-related responses to the NASA DARES RFI
(affiliate activity)

Index Lead Author(s) Author Contact Information White Paper Title Status

0 Sofia Sheikh ssheikh@berkelay.adu Technosignatures in the DARES Report: Motivation, Omnibus of Responses, and Resource Hub In draft slage

1 Chenoa Tremblay / Joa Lazio ctramblay@seti.org Commansal Obsarvations: An Emerging Opportunity for Astrobiology In draft stage

2 Jason Wright astrowright@gmail com Exoplanet Technosignatures In draft stage

3 Megan Grace Li megangracef@y. ucla.edu Early-career groups in technosignatures strengthen community In draft stage

4 Sofia Sheikh (+ SAG WG3 and WG4) ssheikhi@berkeley.adu Better Integrating Technosignatures in NASA's Approach to Biosignatures and Astrobiclogy In draft stage

5 Jeremy Treglcan-Reed jireed@setiap.org TBD (Detecting industrially-caused climate change on exoplanets throwgh transmission speciroscopy) Just idea, has leader
& Dave DeBoer (7) ddeboen@berkeley.edu TBD (Lunar Farside Radio Telescope) Jusl idea, has leader
T T TBD (Coherent direct EM SETI on a space-based mission) Just iea, no leader
g8 77 7?7 TBD (Encouraging more and easier cooparation with ground based facilities for projects) Just idea, no leader
8 " LG TBD (Post-detection paper out of the UK group?) Jusi idea, no leader

ol B R R R




Technosignatures SAG-2b:
Leadership in the NASA DARES RF|

® SAG Steering Committee is writing a Technosignatures in the DARES Report:
Metivation, Omnibus of Responses, and Resource Hub

. " o
tec h nos Ig n atu res -om nlbu S Safia Sheikh, lason Wright, Adam Frank, Edward Sehwieterman,

Other SAG Stesring Committes Members

submission” to the DARES RFI December 2024

Wl” serve as a... 1 Technosignatures and Astrobiclogy

1 1 1 1 Astrebiology i the Mudy of the orign. evolution, distribetion, and future of life in the unhwerse. Fisding e

O MOtlvatlon for the InCIUSIOn Of w&hﬂupmlgmmﬁrunﬂ:ﬂwqmdlmm; IMdIFM;;IImIHHMH
srobislogy. However, grwen that cur in gy explocation 5 [for now) fined Eo the solar gysterm, much of the
. . mhfﬂﬁhhquhﬂudmmdmtmmhlumhh:mm wngﬂurr-tthndnloﬁdutww
technosignatures in DARES 10 fook for remotely-detectable (isipnarres n elctromagnecic radaton. The cveewheiming dersay of e
srodd @4 kingdomi on Eath — life that & both singhe- snd multi-cellulir, mlftthdﬂmvﬂﬂllltﬂt«

tock-using behaviour — leads to 2 equally diverse aray of biosignaberss on the surface, ooeans, and ateouphere

1 of gur plaset. For example, sngle-celled orgasssma can produce o at b such as
Omnlbus Of Other CHy s direet o indinnct produts of mstabobin [Schwarterman ot al., 2018], Howrver, w»«hwm
produces atmospheric constituents at levels that would be Smpossible from purely abiotic sowoes, e, NFy or
SF;. These fechsosignareves are not metabolic, but detnctly imply the presence of hewans, 3 technolagically-

teCh nOS|gnature responses umﬁwu«muﬂmdw plant. From this faample, whint the sam mathdalagy (the stmaiphane

charac ion of eeoplanets) could deliver the same discovery (e beyond Earth), it is straightiorsard to see
that scientifically, technoamgnatures are a sub-category of Bsosignatures.

Hub for recent technosignature o, i NASA's st e strbilogy Watay documant n 2015, Schrosignatrs v st

a part of astrobiclogy, or at least. not those that were delineated a8 “traditional SETI tﬁlwth for Ext a!rlnnlml
Irlbdlw] |fusthors and Revewers, 301%. ‘Wnght [2018] mothates the need for technosipratures’ inchetion

literature/workshop reports 3 ftre NASR g b eiing 1 o by e e o 3 g e halé nct e US




Technosignatures SAG-25:
Working Group 3 Case Study

® WG3 Task 1: Identifying ROSES proposal calls in the last 10 years that are
relevant to technosignature science

D & ffor Most recent ROSES |Il1i'l-lhl:ll' Relevance
Division Humber Name and Link to ROSES-2024 Documentation non-2024 calls) | appearance x

Earth Sciance A48 Almosphanc Composition: Radation Scences Program oy 825 Wrong Bnk for 2022 - need o find corect cne

Modeling for Earth atmosphene data, could be

Earth Science A9 Atmesphacc Comes “pollution sourced aerosols whiens they impact diowd

Earth Saancs AN Almospleg O
Earth Sciance A
Earth Sciance AR

Cina of tha cbjectives is o model haw pollution and
Solicited in 2025 - Ressarch that understands the
Raesearch io understand hydrologic processes
intertace, and temmesirial waler slores

Undarstanding for the physical processes that drive
phiysical processes for how waather works on eadth
types.

Wiork using infrared data bo measure thermal and
technasignature thaeey - is thare any work being
Includes space for = Exceptionally novel and innaval
do not @ within ES0's curment slale of sclicitations
poldution this would be a good way 1o use thal naow
This is a cal to use Radar data for understanding
Ganeral ramobe sansing call for anmy schence that

Earth Stience A3

A4

AZS  Earth Surface and Inlaficr

A2  Rapid Rosponse and Noved Research in Earth Scisnce
AZT  HASA-ISRO Synthetic Aperiure Radar Mission (MISAR) Research ang
A  Remoby Sensing Theory for Earh Scisnce 2024 |
2023 - e bepvine Ciffiaded uriil
2025 MGL

588 5 5 B BEGE

A tha link on 2023 links 10 & different propasal and ths
A3 ihprstanding Changas in High Mountain Asla i) | | don' think encouraging a technosignature anghe in




Technosignatures SAG-2b: @
Summary of SAG activities so far

e Established mission statement / list of goals
Formalized steering committee
Held open call for membership, accepted members
Decided on Working Group structure and membership
Held kickoff meeting (Nov. 2024)
Holding initial Working Group meetings, undertaking WG goals (Jan. 2025)

Leading and organizing submissions to the DARES RFI
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