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The vast collecting area of the Square Kilometre Array (SKA), harnessed by sensitive receivers,
flexible digital electronics and increased computational capacity, could permit the most sensitive
and exhaustive search for technologically-produced radio emission from advanced extraterrestrial
intelligence (SETI) ever performed. For example, SKAT-MID will be capable of detecting a
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主持人笔记
演示文稿备注
思考：外星高等生命是否应纳入人类命运共同体？
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1. KN the detection of technosignatures
(signs of technologically sophisticated civilizations), i.e., the search for
extraterrestrial intelligence (SETI).
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Phosphine gas in the cloud decks of Venus

Jane S. Greaves 2=, Anita M. 5. JaLdIL®NS NATURE ASTRONOMY

David L. Clements®, Sara Seager
Emily Drabek-Maunder''®, Helen
228 Zhuchang Zhan*, Per Friberg ©%,

Measurements of trace gases in planetar
nearest neighbour, Venus, has cloud deck
phine (PH,) gas in Venus's atmosphere,
spectral detections (quality up to -15¢) fro
PH, at -20 ppb abundance is inferred. The
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Scientists have found new but tentative

EE % 3 8 p C 5 ﬁ 9 E ;\HJ evidence that a faraway world orbiting another

star may be home to life.

\
N :[: A
° %]] —_/L/F gl:l ﬁ kf 15 = I A Cambridge team studying the atmosphere of

a planet called(] has detected signs of

K2-18

molecules which on Earth are only produced by
simple organisms.

Two planets orbiting a star

Scientists have found signs of water vapor in the atmosphere of a planet outside of our
solar system that is located in the "habitable zone," which is an area surrounding a star
where liquid water can potentially accumulate on a rocky planet's surface.
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Detection of an extraterrestrial technical civilisation on the extrasolar
planet GJ1132b

[ ]
*Whisky a y
Frederic V. Hessman.'* Andrew Collier Cameron.” and Keith Horne?

| Institut fiir Astrophysik und Geophysik, University of Géttingen, Friedrich-Hund-Platz 1, Géttingen, Germany
( i ISUPA School of Physics & Astronomy, St Andrews University, St Andrews KY16 9NS, Scotland UK
J y’ 0N

I-" EI 3 Not acceptable; received April 1
N/ ]

I — « . ABSTRACT
E E We report the detection of whisky in the atmosphere of the extrasolar super-Earth planet GJ 1132 b from transmission spec-

troscopic data. It is seen both in atmospheric absorption as well as in chromospheric emission, the latter probably due to the

intense heating of the co-rotating planet’s day-side surface. This detection cannot be explained using natural sources of alcohol,

I[_\J\ implying that there must be a technically advanced civilisation — possibly originating from the neighboring habitable planet

GJ 1132 ¢ — that is engaged in massive distilling operations accompanied by high levels of industrial pollution. The reason for

/\ E :E-7j the necessarily vast scale of production is either to produce rocket tuel for an interplanetary economy or. more likely, for an

El j: unusually high level of personal consumption. The latter hypothesis suggests a novel explanation for the Fermi Paradox (the lack

of indirect or direct contact with extraterrestrials): a technically versed civilisation would be incapable of achieving the higher

technical levels necessary for the development of a detectable radio signature — much less interstellar travel — at the suggested
rates of consumption.

Key words: extrasolar planets — — chemistry : alcohol : distilled — extraterrestrials — exoclimatology
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species (Tyson et al. 2016):

. Ng ~ 3 x 10" pumber of stars in our Galaxy;

. fup ~ 0.006 fraction of stars having a habitable planet:
3. f; ~ 17 fraction of habitable planets on which life —— : — : — _ —
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A quantitative assessment of communicating extra-terrestrial intelligent civilizations

in the galaxy and the case of FRB-like signals

Bing Zhang

Department of Physics and Astronomy, University of Nevada Las Vegas, NV 89154, USA
E-mail: zhang@physics.unlv.edu
Received May 20, 2020; accepted June 15, 2020

A formula is proposed to quantitatively estimate the signal emission rate of Communicating Extra-
Terrestrial Intelligent civilizations (CETIs) in the Galaxy. I suggest that one possible type of CETI
signal would be brief radio bursts similar to fast radio bursts (FRBs). A dedicated search for FRB-like
artificial signals in the Galaxy for decades may pose a meaningful upper limit on the emission rate of
these signals by CETIs. The Fermi-Hart paradox is answered in terms of not having enough observing
times for this and other types of signals. Whether humans should send FRB-like signals in the far
future is briefly discussed.

Keywords fast radio bursts, astrobilogy
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The Number of Possible CETIs within Our Galaxy and the Communication Probability
among These CETIs

Wenjie Song and He Gao
Department of Astronomy, Beijing Normal University, Beijing, People’s Republic of China; gaohe@bnu.edu.cn
Received 2021 November 5; revised 2022 January 7; accepted 2022 February 14; published 2022 April 4

Abstract

As the only known intelligent civilization, human beings are always curious about the existence of other
communicating extraterrestrial intellicent civilizations (CETIs). Based on the latest astrophysical information, we
carry out Monte Carlo simulations to estimate the number of possible CETIs within our Galaxy and the
communication probability among them. Two poorly known parameters have a great impact on the results. One is
the probability of life appearing on terrestrial planets and eventually evolving into a CETI (f.), and the other
determines at what stage of their host star’s evolution CETIs would be bom (F). In order to ensure the
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Parallel spins: higher-encrgy configuration

- l Photon,
\ wavelengith = 21 em

‘Water Hole

Opposite spins: lower-energy configuration
roinimum 1

lies a unique, objective standard of frequcncy which
must be known to every observer in the universe :

the outstanding radio emission line at 1,420 Me./s.
(» = 21 em.) of neutral hydrogen. It is reasonable
to expect that sensitive receivers for this frequency
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will be made at an early stage of the development of
radio-astronomy. That would be the expectation of
the operators of the asswmed source, and the present
state of terrestrial instruments indeed justifies the
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THE SEARCH F TRATERRESTRIAL

INTELLIGENCE (SETI
<
Jill Tarter

SETI Institute, 2035 Landings Drive, Mountain View, California 94043,
e-mail: tarter(@vger.seti.org

Key Words exobiology. astrobiology. bioastronomy. optical SETL
life in the universe

B Abstract The search for evidence of extraterrestrial intelligence 1s placed in the
broader astronomical context of the search for extrasolar planets and biomarkers of
primitive life elsewhere in the universe. A decision tree of possible search strategies is
presented as well as a brief history of the search for extraterrestrial intelligence (SETI)
projects since 1960. The characteristics of 14 SETI projects currently operating on
telescopes are discussed and compared using one of many possible figures of merit.
Plans for SETI searches in the immediate and more distant future are outlined. Plans for
success, the significance of null results. and some opinions on deliberate transmission
of signals (as well as listening) are also included. SETI results to date are negative. but
in reality, not much searching has vet been done.
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Breakthrough Listen represents humanity's most significant effort to date to quantify the distribution
of advanced life in the Universe, using a global network of the world's largest and most advanced
radio telescopes to search for signatures of technology. The project is undertaking a detailed
census of hundreds of nearby stars, in addition to casting a wider net across millions more stars,
the entire plane of our Milky Way Galaxy, and additional galaxies beyond.
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A radio technosignature search towards Proxima
Centauri resulting in a signal of interest
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Shane Smith®©"2, Danny C. Price®%3&, Sofia Z. Sheikh®?2, Daniel J. Czech?, Steve Croft?*,
David DeBoer®?, Vishal Gajjar?, Howard Isaacson©2#, Brian C. Lacki?, Matt Lebofsky 2,
David H. E. MacMahon3, Cherry Ng#*7, Karen |. Perez®, Andrew P. V. Siemion?%?,

Claire Isabel Webb2'%, Jamie Drew", S. Pete Worden" and Andrew Zic'2®?
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The detection of life beyond Earth is an ongoing scientific pursuit, with profound implications. One approach, known as the
search for extraterrestrial intelligence (SETI), seeks to find engineered signals (‘technosignatures') that indicate the existence
of technologically capable life beyond Earth. Here, we report on the detection of a narrowband signal of interest at ~-982 MHz,
recorded during observations towards Proxima Centauri with the Parkes Murriyang radio telescope. This signal, BLC1, has
characteristics broadly consistent with hypothesized technosignatures and is one of the most compelling candidates to date.
Analysis of BLC1—which we ultimately attribute to being an unusual but locally generated form of interference—is provided in
a companion paper. Nevertheless, our observations of Proxima Centauri are a particularly sensitive search for radio technosig-
natures towards a stellar target.
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Fig. 4 | The signal of interest, BLC1, from our search of Prox Cen. Here,
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The goal of the search for extraterrestrial intelligence (SETI) Isto
. quantify the prevalence of technological life beyond Earth via thelr
C{ll‘l‘ESpDndenCE and req uests fC.lI‘ materlﬂls E?.h ol ld h{—} ad d ressed | (0] ‘technosignatures’. One theorlzed technosignature Is narrowband
. Doppler drifting radlosignals. The principal challenge In conducting
Peter Xian gdyuan Ma. SETIIn the radlo domain Is developing a generalized technlque to reject
humanradiofrequency Interference. Here we present a comprehensive
deep-learning-based technosignature search on 820 stellar targets from
the Hipparcos catalogue, totalling over 480 h of on-sky data taken with the
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translent research into the age of data-driven astronomy.
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* the Arecibo Message, transmitted in 1974 as a beamed radio signal at wavelength
towards the distant.

o JEIEMPR V<<c: the electromagnetic waves conveying the Arecibo Message have
traversed less than 0.2% of the distance to their intended target.

, California Institute of Technology
Galaxies 2022, 10, 55. https:/ /doi.org/10.3390/ galaxies10020055
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ET search: Look for the aliens looking for Earth

Astronomers propose hunting for civilizations on worlds that can see our planet cross the Sun.

Alexandra Witze

01 March 2016

Alien astronomers could be watching for the 'blink’ as Earth passes in front of the Sun, a technique

researchers here use to spot alien worlds.
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Which stars can see Earth as a transiting exoplanet?

5 .
L. Kaltenegger ' °* and J. Pepper-
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Accepted 2020 September 9. Received 2020 September 9; in original form 2020 August 20

ABSTRACT

Transit observations have found the majority of exoplanets to date. Also spectroscopic observations of transits and eclipses
are the most commonly used tool to characterize exoplanet atmospheres and will be used in the search for life. However. an
exoplanet’s orbit must be aligned with our line of sight to observe a transit. Here, we ask, from which stellar vantage points
would a distant observer be able to search for life on Earth in the same way? We use the TESS Input Catalog and data from
Gaia DR2 to identify the closest stars that could see Earth as a transiting exoplanet: We identify 1004 main-sequence stars
within 100 parsecs, of which 508 guarantee a minimum 10-h long observation of Earth’s transit. Our star list consists of about
77 percent M-type, 12 percent K-type, 6 percent G-type, 4 percent F-type stars, and 1 percent A-type stars close to the ecliptic.
SETI searches like the Breakthrough Listen Initiative are already focusing on this part of the sky. Our catalogue now provides a
target list for this search. As part of the extended mission, NASA’s TESS will also search for transiting planets in the ecliptic to
find planets that could already have found life on our transiting Earth .

Key words: astrobiology —catalogues —planets and satellites: terrestrial planets —planets and satellites: detection —methods:
observational —extraterrestrial intelligence.
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The 2,000 stars where aliens would
catch a glimpse of Earth

Scientists searching for extraterrestrial life should narrow their hunt to stars J_—
planetary systems that have an occasional view of the Earth as it passes in frol

the Sun.




o] PUR IR 0 H RIMTERIE X TAARKHIEE

Past, present and future stars that cansee
Earth as a transiting exoplanet
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W Check for updates

Inthe search for life in the cosmos, transiting exoplanets are currently our best
targets. With thousands already detected, our search is entering a new era of
discovery with upcoming large telescopes that will look for signs of ‘life” in the
atmospheres of transiting worlds. Previous work has explored the zone from which
Earth would be visible while transiting the Sun'*. However, these studies considered
only the current position of stars, and did notinclude their changing vantage point
over time. Here we report that 1,715 stars within 100 parsecs from theSun arein the
right position to have spotted life on a transiting Earth since early human civilization
(about 5,000 years ago), with an additional 319 stars entering this special vantage
pointin the next 5,000 years. Among these stars are seven known exoplanet hosts,
including Ross-128, which saw Earth transit the Suninthe past, and Teegarden’s Star
and Trappist-1, which will start to seeitin 29 and 1,642 years, respectively. We found

that human-made radio waves have already swept over 75 of the closest stars on our list.

G - Gge

Fig.1|Starsthat cansee Earth transitsince early humancivilization. The
colour-magnitude diagram of the GCNS (black), limited to sources with
re-normalized unit weight error (RUWE) of <1.4, photometric signal-to-noise
ratlo =100 (InGala Gand G, photometric passbands) and parallax
uncertainties better than 5%. Overplotted are the 2,034 sourcesthatcrossthe
ETZinthe timeinterval of +5,000 years (dark red star markers have RUWE < 1.4;
erey filled circles have RUWE = 1.4). M Is Galamagnitude.
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Science Definition Team for Artemis (2020)

SETI from the Lunar South Pole

Eric J. Michaud*!, Andrew P. V. Siemion!, Jamie Drew?, S. Pete Worden?

Y University of California, Berkeley, Berkeley, CA 94720
? The Breakthrough Initiatives, NASA Research Park, Bld. 18, Moffett Field, CA, 94035

1 SETT and its Challenges

The Search for Extraterrestrial Intelligence (SETI) refers to astronomical observation campaigns which look
for technosignatures - electromagnetic radiation produced by technology, and not by natural sources. If tech-
nosignatures were discovered whose origin was non-human, such a detection would provide strong evidence
for life having also emerged elsewhere in the Universe. Technosignature searches, when conducted with tele-
scopes located on the Earth’s surface, face a number of challenges including (1) the Earth’s ionosphere blocks
low frequency radio waves, limiting the range of frequencies that can be searched and (2) when terrestrial
radio frequency interference (RFI) is detected in high volume in SETI observations, it becomes challeng-
ing to attribute any particular signal to extraterrestrial intelligence. Despite being constructed in remote,
radio-quiet regions, terrestrial radio telescopes are still exposed to RFI from artificial satellites around the
A white paper Earth, the number of which is expected to increase massively in the next decades. While SETI astronomers
; have developed observing strategies and specialized software for approaching this challenge, a more radical
solution could be to avoid of the problem entirely by conducting observations from a region of space with

National Academy of Sciences

Manetary Science and Astrobiology Decadal Survey 2023203 L ; :
lanetary Science and Astrobiology Decadal Survey 2023-203 minimal exposure to terrestrial RFL
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THE FUTURE OF THE ARECIBO OBSERVATORY: | 2.3 Space Debris Monitoring
2.4 Incoherent Scatter Radar

THE NEXT GENERATION ARECIBO TELESCOPE 4 Incoherent Scatter Radar
White Paper, ver 2.0, 02-01-2021
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5 Climate Change Investigation
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2.6 Space Weather Forecasting
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2.7 AO as a laboratory to test theories of Global Climate Change
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Callfor aframework forreporting evidence
for Iife beyond Earth

James Green'=, Tori Hoehler?, Marc Mewveu™*, Shawn Domagal-Goldm
& Mary Voytek'

Racaived: 8 Fakrwary 2021
Accapted: 8 July 2021

Published online: 2T October 2021
With this privileged potential comes responsibility. 1he magnitude of the quesiion o
whetherwe are alone in the Universe, and the public interest therein, opensthe
possibility that results may be taken toimply more than the observations support, or
than the observersintend. As life-detection objectives become increasingly
prominent in space sciences, it is essential to open a community dialogue about how
to convey information ina subject matter that is diverse, complicated and has a high
potential tobe sensationalized. Establishing best practices for communicating about
life detection canserve to set reasonable expectations on the early stages of a hugely
challenging endeavour, attach value to incremental steps along the path, and build

B Check for updates
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Qualitative assessment A Measurement indicators

—® Lewvel T: Independent, follow-up observations
of predicted biological behaviour
in the environment

Confirmation of the ———

[FIEE R T —® Level 6: Future observations that rule out

alternative hypotheses proposed
after original announcement

Alternative hypotheses ——

eliminated
% Lewel 5: Additional, independent signal
from biology detected

Independent biosignature

% Lewvel 4: All known non-biological sources

of signal shown to be implausible

T in that environment

Abiotic false-positives ——
discrimination

% Lewvel 3: Demonstration or prediction of
biological production of signal in
the environment of detection

Environmental relevance

® Level 2: Contamination ruled out

Detection of biogenic signal ——

Level 1: Detection of a signal known to result
from a biological activity
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models of lunar governance
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War of the Worlds — Should we prepare for hostile first
contact?
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SETI Post-Detection Hub

The Hub ~ Researchers  Publications and Engagement  Get in Touch

University of | FOUNDED

| SeAndtows| 141 3 Researchers
John Elliott

o ‘ Coordinator of SETI Post-Detection Hub
SETI Post-Detection Hub A

Dr John Elliott has been a leading contributor for SETI post-detection research and development, since the late

1990s: initially in the fields of signal categorisation, analytics and message decipherment, which subsequently

! j banded to include post-detection metapolicy, protocols, societal impact and dissemination strategies. More

The Hub Researchers Publications and Engagement Get in Touch h .‘ Y, xtended to post detection strategies for designing a global frame
comprising multidisciplinary research. In 2 , together with Lord Martin Rees (
co-founded the UK SETI Research Network, of which he is currently the Chair.

for integrating

omer Royal) as patron, he

The Hub
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d-meter Aperture Spherical radio Telescope project

World Scientific

www . worldscientific.com
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China Hunts for Scientific Glory, and
With New Telescope

ATEEANPXAE | Readin Chinese telescope will scan the skies to test and calibrate their equipment, and researchers

But alien life 1s not a focus for now. Initially, the scientists running the

involved in the international effort to explore for intelligent life on distant planets
RAEEFFXPXA | Read in Chinese will “piggyback” to sift for signals, Dan Werthimer, the chief scientist of th @
I

Research Center at the University of California, Berkeley, which engages in the
By CHRIS BUCKLEY and ADAM WU Y , Vs gag

) - ) search for extraterrestrial intelligence, said in a telephone interview.
PINGTANG COUNTY, China — When hundreds of engineers and builders b

clambering up a jagged hill in southwestern China to assemble a giant telesc “They're very keen to collaborate,” he said. “We can use the telescope at the
a deep, bowl-shaped basin, poor villagers sometimes crept over the sheer slc

same time that they're doing more traditional astronomy to look for E.T.”
glimpse the country’s latest technological wonder

“Previous research could only tell us that the universe is expanding,” Zhan%
ongjie, a professor of cosmology at Beijing Normal University who plans to use
he telescope, said in an interview.

If the telescope can be used to survey electromagnetic radiation from neutral
hydrogen, he said, Chinese scientists would be well positioned to gain a much more

accurate grasp of how fast the universe is expanding. “That would be very

significant,” he said.
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MRAO - Green Bank

P.O. Box 2

Green Bank, WY 24944-0002
304.456.201 1 Fax 304.456.2229

www.nrac.edu

Green Bank, WV USA, September 9, 2016

Tong-lie Zhang

affiliation: Beijing Normal University

address: No. 19, XinJieKouWai 5t, Beijing 100875 CHINA
email: tjizhang@bnu.edu.cn

Dear Dr. Zhang,

On behalf of the Scientific Organizing Committee, we hereby invite you to participate in and
present a talk regarding in China"” the GBO hosted workshop "Breakthrough Listen North
American Community Workshop," to take place at the Green Bank Observatory, Green Bank,
WYV USA. The event dates are October 5-6, 2016. In addition, you are invited to the dedication

of the Green Bank Observatory, October 7-9, 2016. We look forward to seeing you there.
Please let us know if you have any further questions.

Best,

E'J__-\] fr = S —:F: Era— .

Karen Ransom (Meeting Planner, on behalf of the SOC)

SETI in
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Results in Physies 15 (2019) 102548

Contents lists available at ScienceDirect

Results in Physics

journal homepage: www.elsevier.com/locate/rinp

Search for Extraterrestrial Intelligence (SETI) by fractal universe

Sheena Chen, Tong-Jie Zhang

Department of Astrononty, Beijing Normal University, Beijing 100875, China

results in

PHYSICS

Check for
updates

ARTICLE INFO ABSTRACT

Keywords: We propose the hypothesis that the universes we live are provided with fractal properties, from macro to micro
SETI scale, which have self-similarity and space filling. In this paper, we try to describe the different structures of the
Fractal universe mechanical motion between universes and microscopic spaces, and aim to provide a different view of the de-

tection of extraterrestrial signals.

Fig. 4. A locally observable fractal universe. Each interface may exists the
particular brane dynamics itself of the possible residence.
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First SETI Observations with China’s Five-hundred-meter Aperture Spherical Rac
Telescope (FAST)

- 1,2,34 r e 34 . 5 .
Zhi-Song Zhang =", Danp Wer -, Tong-Jic Zhang™©, Jeff On Publishing in the AAS Journal
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@& The results of the FAST proposal review in 2024

Dear Tong-Jie Zhang,

Thank you for submitting your FAST proposal coded SQB-2024-0200.

This year we received a total of 310 proposals requesting over 9992.11 hours, resulting in an average oversubscription rate of 4.9. All the proposals were peer-reviewed, and then discussed by the
FAST Time Allocation Committee. Observm%tlme allocation was ranked in A (accepte with priority), B (accepted{) or C (no time allocated). While we expect that a si nificant portion of B-rated
observing time would be executed, these observations are not guaranteed. Since the oversubscrlptlon rate for the Right Ascension (RA) range of 18 to 22 hr is much higher than the average,
reaching 7.6, we also specify the time allocated to this RA range. Your proposal received the following ranking:

Please find below a report on your proposal:
Strengths:

SETI search is an important part of FAST science. This is a continuation of ﬁrewous proposals, with improvements led by the same team. Clearly, the project will detect an abundance of techno-
signatures, with almost all attributable to terrestrial sources rather than the extra-terrestrial origins sought.
Regardless, the improved understanding of the various ways that RFl can manifest itself are of potential benefit to all other users.

e NI F] et : @ﬁﬂ%?ﬁ%ﬂ‘]%ﬁigﬁé, Ji]
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s5=4: H37F 1-5

« Levels in signal (1-5)

1. hit —signal that threshold with RA/dec, time, freq (and
freq res) , beam, types

2. — or (recognized as to be)from the same
source (ET, smart phone, satellite, ...)

3. — event that passes the algorithm

4, — candidate that by

astro/phys/math criteria (freq drift, polarization, intensity variation,
repeat rate,...)

5.
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(1). Zhen-Zhao Tao(FgF=%!]), Hai-Chen Zhao, Tong-Jie Zhang et al
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First SETI Observations with China’s Five-hundred-meter Aperture Spherical Radio

Telescope (FAST)

Zhi-Sono Zhans'->**@ | Dan We11h11ne1 TO[]‘T—JIE Zhang’ @, Jeff Cobb™*, Eric Korpela®

Vishal Gajjar}”l . Ryan Lee’ +07Shi-Yu Li”, Xin Pei™®, Xin-Xin Zhangl. Shi-Jie Huangl. Pei Wangl.
Hai-Yan Zhangl. Cheng-jin Jin', Li-Chun Zhu', and Di Li'*’
! National Ajslronomicul Observatories, Chinese Academy of Sciences, Beijing 100012, People’s Republic of China
: University of Chinese Academy of Sciences, Beijing 100049, People’s Republic of China
” Space Sciences Laboratory, University of California Berkeley, Berkeley, CA 94720, USA
4 Department of Astronomy, University of California Berkeley, Berkeley, CA 94720, USA
Depeulmem of Astronomy, Beijing Normal University, Beijing 100875, People’s Republic of China
Depdllmem of Physics, University of California Berkeley, Berkeley, CA 94720, USA
DLpdllanl of Computer Science, University of California Berkeley, Berkeley, CA 94720, USA
Xm]ldno Astronomical Obse CAS, 150, Science 1-Street, Urumgqi, Xinjiang 830011, People’s Republic of China
?CAS Key Laboratory of FAST, National ical Observatories, Chinese Academy of Sciences, Beijing 100101, People’s Republic o
Received 2019 Septembe) ised 2020 January 17; accepted 2020 February 5; published 2020 March 17

, David Anders

Machine Learning val and Candidate

Selection

It should be noted that we employ the traditional assumption
that advanced life wishing to be detected at interstellar distances

will use narrowband microwave emissions. as narrowband

3
on ,

1 1
Yan Zhu', Ran Duan ',

THE ASTROPHYSICAL JOURNAL, 891:174 (16pp), 2020 March 10 Zhang et al.
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Figure 3. Waterfall plot showing time vs. frequency for a zone RFI and the R.A. of FAST in equatorial coordinates. There is a typical zone RFI around 1268 MHz.
Because they often contaminate the entire frequency channel, we call them zone RFL. In this figure, and other waterfall figures in this paper, the R.A. coordinates are not
exact (see the position error discussion in Section 4.3). The decl. is constant during these drift-scan observations; for this particular observation, the decl. was 0:42:55.5.
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Jian-Kang Li (Z{& &), Hai-Chen Zhao, Zhen-Zhao Tao Tong-Jie Zhang, and Sun
Xiao-Hui. ApJ 938 1.
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Xiao-Hang Luan, Tong-Jie Zhang, Bo-Lun Huang,

Xiao-Hui Sun, Vishal Gajjar
arXiv: 2305.15715

The Astronomical Journal(AJ), Volume
167, Issue 1, id.8, 5 pp.(2024)
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5. 2 NuEWN:  TAA SETI Post-Detection
Protocol Bii%ﬂnﬁ B8 SN SCER X I

AN AAREFANBETENLR,  sA v CARMN 21K F HhAh S 45 5 S LUk
B r - FLRH £ B ﬂﬁ), {E RATATAT Az i L L i) -
9T N ST IR B BRI L PG ARRE, 17
TR SCHA 5 B 75 B GAE, R EXTTT
Adopted by the International Academy of Astronautics, 1989

"Michael Garrett" members+bncbcxnjap5wypbbghpylaamgqe7z3idzi@iaaseti.org {£4) '.: "i k i - |: : !I'-I f';.] /"J ||jJ jl /r]

"members@iaaseti.org"

"iaa.pdp.2025@gmail.com"

14" (3 DRAFT REVISED Declaration of Principles October ...) &

re aware, the IAA SETI Committee (SC) is in the process of updating the Declaration of Principles Concerning the Conduct of the Search for Extraterrestrial Intelligence (SETI), otherwise known a: e

aft revised text (October 2024, v1.0), prepared by the IAA SC Task Group, was presented at the IAC 2024 and IAA SETI Cor tee meetings in Milan (Ten et al. 2024). This document is attached to this ey

N, SIS E A B K. A /FHIIIIJM 9t (il’zll,%) Jkﬂ A A
IR YT U B0 ER AT BEAS 56 B ol S kS L B SRA AN HOAS A A% S, 4 /'x'i").'.ﬂ-‘
‘ersion 1.0 - October 2024 Drafi

October 2024 DRAFT REVISED Declaration of Principles

OR HOS SUPPORTED B ,g;
Concerning the Conduct of the Search for ExtraTerrestrial Intelligence (SETI) . ® 4 RESPONSIBLE

= INTERNATIONAL SPACE FOR
/3 zuzl( 75 ASTRONAUTICAL SUSTAINABIE

The parties to this Declaration are individuals and institutions participating in the scientific Search for ExtraterrestjiSuys {418 OGTOBER 2024 MILAN— TALY
Intelligence (SETI), that is, the astronomy-based search for ‘technosignatures’® or evidence of past or pres
intelligent life and technology beyond Earth.
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Professor Tong-lie Zhang [

be

$ L I - A Y 4 E I
| / -1 a |:| HAPP Discussion Panel Y
, 4 « ;
1 )3 i - on “Searching for TN
j: é ST CROSS COLLEGE Extraterrestrial Intelligep-
A = Across a Century” P

Centre for the History L rotessor o wartn s
& Philosophy of Phystcs 3
The confirmed panellists are: OXFORD
o MRS 5-7pm GMT on > .y 26" November 2021 Tt spor e

Friday 26 November 2021 Dr Jill Te

Dr Andrew Dr Jo Ashbourn

THIS F~ .« WILL START SHORTLY.

Dr Jo Ashbourn

Time: 17:00 - 19:00 (GMT) Rl )

ond Centrefor. _.._._..._..__. v
RSVP: FREE to attend but registration required. Book
your place here.
" Frofessor Tong-Jie Zhang |
MATTHEW McCONAUGHEY g
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Your SHOR... X

JEBE IR
KAEN: “Michael Garrett” <mic
RILHIR]: 2024-10-14 14:39:18 (EH—)
/i/ M P & ” ” . ”
FoDaBtE Bk A : “Bill Diamond” <bdiamond@se g>, “Jamie Drew” <

W48

com>, PaoloMusso <musso.pl@libero.it>, ” ‘les. Tak @dst. gov. za” <Charl 1k dst. gov. za>, “Charles Takalani” <

>, "tjzhe 1. edu. en” <t jz @bnu. ¢ >, y@past: ¢

irea. m 1na <an . € .
EmicHHE $3%: “Lori Walton” <lawalton@telus.net>
ER: Your SHORT 5 minute presentations at IAA SETI Committee meeting
EietE
Gentlemen!
BRix
Just a reminder that your verbal (no slides!) reports at the upcoming TAA SETI Committee meeting should be short - maximum 5 minutes.

v Bk

Please keep within the allotted time 5 minutes.

=553

The time, location, draft agenda etc are included below.

byl S

Looking forward to seeing you soon,

PSR Mike.

—
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ZAN: "Michael Garrett”

<michael. garrett@manchester. ac. uk>

K3ERE: 2024-11-10 02:36:17 (EHIA)

Be{F A tizhang <tjzhang@bnu.edu.cn>

F&: Re: Your SHORT 5 minute presentations at IAA SETI
Committee meeting

Hi Tong—Jie, I just sent you the “chairs notes” from
the IAA SC meeting — this includes a photo of the

participants.

* Mike Garrett

Best regards, <SETICommittee chair(SETIZ R& F/F)
* Bernard Lovell Chair in Astrophysics, Director of Jodrell Bank
Centre for Astrophysics (JBCA)(Jodrell Bank K (&I >+
, ).
Mike. * School of Physics and Astronomy, Jodrell Bank Observatory,
The University of Manchester, M13 9PL, UK.

International Academy of Astronautics

Dr Tong-Jie Zhang

Bejjing Normal University
Xiyjiekowuwai St,
75 Bening Haidian District

G20/056

Friday, October 09, 2020
Re:  IAA Committee on SETI (Membership term October 2019-October 2021)
Dear Dr Tong-Jie Zhang,

Upon recommendation of Prof Anatoly Perminov, Vice-President for Scientific Activities, and in
accordance with the Bylaws of the Academy, it gives me great pleasure to inform you that you have
been appeinted as Member of the IAA Committee on SETI.

This membership is contingent on your active participation through attendance of Committee meetings
and regular correspondence with fellow members. The SETI Committee webpage is available at:
https://iaaspace.org/about/permanent-committees/#ASA-PERMCseti

Your name will be listed on the Committee membership list when we receive your acceptance form by
email to office@iaamail.org (or an email message with your membership confirmation).

However, if you do not have the ability to honour this membership, please let us know by return of
mail / email.

Sincerely yours,

Jean Michel Contant
Secretary General




2025 Penn State Symposium
T =-SETIF B T A RES IS N

* Plenary talk PennState
A Department of Astronomy & Astrophysics

Wednesday, June 18, 2025

Dr. Jason T Wright

OFFICE

Dept. of Astronomy and Astrophysics o o o o )
Penn State As Chair of the SOC, 1t 1s my pleasure to invite you to participate in the 2025

525 Davev Lahoratory PENN STATE SETI SYMPOSIUM, which will be held from August 18-21,

Call for Abstracts — 2025 Penn State SETI Symposium wRv O zee 2025, in Pennsylvania, USA.
(Aug 18-21) 2025-04-14 20:00

Jason Wright &j%45 community@iaaseti.org

Dear Mr. Jian-Kang L1

You have been accepted to present your work titled “Process and future of
Multifaceted SETI at FAST™ as a poster. The poster will be presented
throughout all 4 days of the conference.

Call for Abstracts — 2025 Penn State SETI Symposium (Aug 18-21)

Dear SETI colleagues and friends, o i . . .
In addition, the SOC 1s considering whether your work should be presented as a
We're thrilled to invite you to the 2025 Penn State SETI Symposium, hosted by the Penn State Extraterrestrial

Intelligence (PSETI).Center, taking place August 18—21, 2025 at the Penn Stater Hotel and Conference Center il Eleﬂar; talk. We do not know on which day this would be but regal‘dleSS 1t 18
appropriate for you to be present for the entire symposium.
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RIREEF... X [SPAM] Sp... X [ Re: [SPANX  [SPAM] Sp... X

BapEl v tRcA v RIFEE

[SPAM] Speaking Invitation for an IAU Symposium on Technosignatures

RSB
Dear Dr. Hang Luan,
EricHME

I am writing to ask if you would be willing and interested in being one of our invited speakers for IAUS the Search for Technosignatures, which will take place entirely online from 2-6 March 6.

The goal of this s sium is to foster sion on rerag xisting missions and data archives. We would specifically be interested in your work on radio SETI with FAST. However, you are welcome to discuss any aspect of
ence that you like, including your ongoing work and y i e f ng the search.

As an invited speaker, your r tration fee for the symposium would be covered, which includes a copy of the symposium proceedings published by Cambridge. We will hold the synchronous meetings for the symposium each day over Zoom from 14:00 — 18:00 UTC each day. Invited talks will be

30 minutes.

=553 We hope that you will consider joining us as an invited speaker. Please let me know either]

i e IAUS 404: Advancing the Search for Technosignatures

SRS MG
INTERNATIONAL
&Ij AU ASTRONOMICAL

UNION

Institute of Science

THE ASTRONOMICAL JOURNAL, 169:217 (10pp), 2025

https://doi.org,
5. The Author(s). Published by the American Astronomic:
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Listening for Life: Scientists Scan Nearby Stars for Signs of
Intelligent Activity
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In a quest to search for signs of extraterrestrial life, scientists have been scouring the skies for faint signals that could
indicate intelligent activity elsewhere in the universe. A recent study has taken this approach to new heights by

targeting nearby M-dwarf stars, which are thought to be more likely to host planets capable of supporting life.

The researchers used China’s Five-hundred-meter Aperture Spherical radio Telescope (FAST), one of the world’'s most powerful
radio telescopes, to scan three nearby M-dwarf stars for narrowband drifting signals. These signals are thought to be indicative

of intelligent activity, as they would require a civilization to intentionally emit them.

The Science
G Archive

The latest scientific research news

PHYSICS v MATHEMATICS COMPUTER SCIENCE QUANTITATIVE BIOLOGY QUANTITATIVE FINANCE

20419v1/

¢S TheScience
D Archive
The latest scientific research news

PHYSICS v MATHEMATICS COMPUTER SCIENCE QUANTITATIVE BIOLOGY QUANTITATIVE FINANCE

findings demonstrate the value of targeting nearby stars in the search for extraterrestrial intelligence (SETI).

The use of M-dwarf stars as targets is particularly intriguing, as they are thought to be more likely to host planets with
conditions suitable for life. These small, cool stars are also abundant in the universe, making them a prime target for SETI

searches.

As scientists continue to explore the vast expanse of space, the search for extraterrestrial intelligence remains an alluring and
challenging pursuit. While this study’s results may not have yielded definitive proof of alien life, it has taken us one step closer to

understanding the possibilities and pitfalls of detecting signs of intelligent activity elsewhere in the universe.

The team analyzed data from FAST's 19-beam receiver, which was tuned to frequencies between 1.05 and 1.45 GHz. They Tue AstRoNOMICAL JOURNAL, 169:217 (10pp), 2025 April https: //doi.org/10.3847/1538-3881 /adbaef

searched for signals with drift rates within +4 Hz/s and signal-to-noise ratios above 10 in two orthogonal linear polarizati © 2025 The Author(s). Published by the American Astronomical Society.

directions.

While the majority of detected events were likely radio frequency interference (RFI), one particular event caught their atte
Dubbed NBS 230624, it exhibited a periodic pattern that was initially intriguing but ultimately ruled out as an extraterrest

origin due to its characteristics.

The researchers noted that the signal's frequency and polarization did not match those expected from known astrophysic
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International Symposium on

Big History & SETI 2023

Past, Present and Future of Humankind

Sala Polivalente Murata, Republic of San Marino (Italy),

Viia del Serrone, 67A, 47890 San Marino. Republic of San Marino (RSM)

July 10™ - 11*, 2023, in English

July 12, 2023, in ltalian

Figure 1 Most Serene Republic of San Marino

Big History seeks to understand the integrated history of the Cosmos, Earth, Life, and Humanity, using the
best available empirical evidence and scholarly methods. The International Big History Association (IBHA)
seeks to promote the unified and interdisciplinary study and teaching of the history of Cosmos, Earth, Life,
and Humanity.

SETI, the Search for Extra-Terrestrial Intelligence, is the scientific search for radio signals or other signs of life
reaching the Earth from other Civilizations supposed to exist in the Milky Way or elsewhere. SETI started in
1960 with Project Ozma conducted by Frank D. Drake at the USA National Radio Astronomy Observatory

(NRAQ) and continued with interruptions up to now in the USA and in an increasing number of technologically
advanced countries like Russia, the UK, France, Italy, Argentina, South Africa, Australia am:l,,
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THE G SEARCH FOR EXTRATERRESTRIAL CIVILIZATIONS WITH LARGE ENERGY SUPPLIES
IV. THE SIGNATURES AND INFORMATION CONTENT OF TRANSITING MEGASTRUCTURES

JasoN T. WRIGHT', KiIMBERLY M. S. CARTIER, MING ZHAO', DANIEL JONTOF-HUTTER, ERIC B. FORD
Department of Astronomy & Astrophysics, and Ce: r Exoplanets and Habitable Worlds, 525 Davey Lab, The Pennsylvania
ty Park, PA, 16802

to ApJ

ABSTRACT CSSA-meeting-ro...

Arnold, Forgan, and Korpela et al. noted that planet-sized artificial structures could be discovered
with Kepler as they transit their host star. We present a general discussion of transiting megas-
tructures, and enumerate ten potential ways tk anomalous silhouettes, orbits, and transmission
properties would distinguish them from exoplanets. We also enumerate the natural sources of such
signatures

Several anomalous u'»luh such as KIC 12557548 and CoRoT-29, have variability in depth con-
sistent with Arnold’s prediction and /or an asymmetric shape consistent with Forgan's model. S
well motivated physical models have so far pru\ ided natural e xplanations for these signals, the E II
hypothesis is not warranted for these objects, but they still serve as useful examples of how non
standard transit signatures might be identified and interpreted in a SETI context. Boyajian et al.
2015 recently announced KIC 8462852, an object with a bizarre light curve consistent with a “swarm”
of megastructures. We suggest this is an outstanding SETI target.

CSSA-meeting-ro...
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