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1. CJHYXAJIM: Buctyn Ha MizkHapoaHOMY cemiHapi mo AASL.
09.07.2023 mpoWmioB BHCTYNl Ha MiKHapoAHii 1utatdopmi ceminapi «SKy-360», ska Oymia
NPUCBSIYCHA MOHITOPUHIOBUM KOMILIEKCaM JOCTiKeHHs AAS.

Buctynunu npencraBauku LleHTp
# Sky360 - UAP Tracking v General
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Tema: Experience of the Ukrainian scientific research center ,,Zond” in studying of
anomalous phenomena

Anomalous phenomena are non-periodic, transient phenomena in the environment whose
parameters or characteristics cannot be explained within the framework of prevailing scientific
concepts.
Our paradigm is to study anomalous phenomena using scientific methods, test theories, and
form a new scientific picture of the World.
The basic principles of the SRCAA ""Zond""
Presumption of objectivity
Confidentiality
National School
Phenomena with anomaly factors, prioritization
Saving resources (e.g., since 2011, single cases not supported by photos/videos are
not accepted)
Only cases with material evidence or if there are at least two independent sources
are considered
Knowledge for the sake of knowledge, non-profit organization
Democracy, pluralism, synectics, teamwork
Open discussions and meetings, open access to results
10 Mobility (24-hour availability)
The main forms of activity of the SRCAA ''Zond"'
Theoretical research
Expeditions
Laboratory study
Modeling of phenomena, experiments
Design of devices
Trainings
Seminars, popularization events

agrwpdE

S

© oo~

NoakowdhE



8. Speeches in the media
9. Participation in movies, TV-programs etc
10. Publications of articles, books, issues
The importance of UFO monitoring as a national security task and as a possibility to
obtain principally new technologies.
The UAP research has two priority basic target components:
1) National security
UAPs and other objects may well be enemy aircrafts, missiles and UAVS.
Phenomena in themselves are potential objects of increased danger!

This paradigm was announced by the SRCAA *"Zond" at its establishment in 2004.
2) Development of the new technologies
The technical characteristics demonstrated by UAP based on visual and instrumental
observations often do not allow them to be identified with known phenomena and devices, and
raise questions about the principle of its functioning and internal structure. Regardless of the
source of the UAP, their registration and acquisition for research purposes is of considerable
value for the study and synthesis of the new technologies, and the development of new security
tools and programs.
Wide application of different devices and methods:

* Visual observation methods

» Traditional measurements

+ Biolocation

* Biodetectors

* Personnel themselves
Every 5 years, a issue of scientific articles is publishing by SRCAA *Zond", which contains
articles reflecting the current state of study and understanding of the role of anomalous
phenomena in shaping the picture of the World, the theory, methods, and practical aspects
of anomalous phenomena research obtained as a result of the work of the SRCAA *Zond",
as well as on the basis of leading foreign experience.
The main results of the work of the SRCAA ""Zond""
More than 600 eyewitness reports reviewed
More than 50 expeditions and field studies have been carried out
More than 10 books and more than 150 articles published
Participated in the creation of 4 films and about 50 TV programs.
More than 300 meetings were held
. Organized/participated in dozens of scientific conferences and seminars
The main directions and examples of the work of the SRCAA '*Zond"'
A methodology has been developed and an uncertainty-based identification system has
been implemented.
Abnormality factors are manifestations of a phenomenon whose characteristics do not
belong to the array of manifestations of phenomena-hypotheses of a known nature.
The main directions and examples of the work of the SRCAA ""Zond"
An improved model of the guantum nature of UP
Manifestations of the interaction of different worldsMultiverse theories: adjacent worlds in
contact without starships
Everettics:

- the coexistence of branching worlds?

- the interaction of consciousnesses?

- other humanities?
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The main directions and examples of the work of the SRCAA '"Zond""

The Kardashov-Kaku-Kauts model for the development of civilizations in the universe is
improved. An extended classification based on creation and consciousness is proposed. The
space future is defined as the overarching goal of human development. It is assumed that the
civilizations of the past could not perish but achieve this goal.

Type | The degree of consciousness | Ilpuk.iag TBopeHHs

0 | Awareness of responsibility | Sustainable development of

for civilization civilization, continental structures
1 | Awareness of responsibility | Sustainable development of the
for the planet planet, near planetary structures
2 (1) | Awareness of responsibility | Sustainable system development,
for the star system astroengineering facilities
3 (2) | Awareness of responsibility | Transitions within galaxies,
for the galaxy creation of stars and planets

4 (3) | Awareness of responsibility | Transitions between galaxies,
for the galactic space around | creation of galaxies

us
5/56 | Awareness of responsibility | Changing constants, transitions
(4) |for the Universe between universes, etc.
6 | Ultraconsciousness, Creation of Universes, Modified
Harmonious Universe Omega Point

The main directions and examples of the work of the SRCAA "'Zond"'

Instrumental methods of UP research were improved, many methods and techniques were
introduced for the first time, and considerable attention was paid to safety.

What is SRCAA "'Zond'" doing how?

After the outbreak of the war between russia and Ukraine in 2014, the activities of the
SRCAA "Zond" were significantly reformatted, scientific ties with russia were terminated,
recognition, protection, security, etc. projects were prioritized, specialized manuals were
published and so on.

Field expeditions are characterized by complex activities that involve a thorough study of
the area!

Now the military danger has been added to the abnormal danger!

The experience of expeditions to anomalous zones helps during combat operations and vice
versa, but the nature of the danger is different!

When russia's full-scale invasion began in February 2022, a lot changed:




1) Some members of the SRCAA "Zond" volunteered for the Armed Forces of Ukraine

2) Martial law imposes restrictions and prohibitions on forms of research, movement, use of
devices, drones, etc.

3) Meetings are still held in Kyiv and Kharkiv, live and online (we set up online meetings
during Covid)

4) Most of the country's territory remains mined or dangerous, and large-scale battles, air-
alarms are taking place

5) The staff of the SRCAA "Zond" conducts open seminars and trainings.

The situation with UFOs during the Russian war against Ukraine in 2022-2023
Regular various aerial effects, constant falling of artifacts, anomalies in vegetation and on
the ground - are of military origin.
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Ukraine has several of its own "'roswells' every day :)

I/IC.5.
A new challenge and new opportunities:
« Many phenomena in the sky of military origin
e Other UAPs

* Rapid development and application of aircraft types
» Ukrainian aerospace has become probably the most observed in the world




* There is no centralized system for collecting and analyzing UAPS, nor is there access for
civilian organizations

» We are continuing our research

» Conducting trainings

Areas of possible international cooperation:
» Unification of research methods, exchange of experience and data
» Joint development of methods and devices
» Organization of experiments
» Writing materials, articles, etc.
PERSPECTIVES OF UAP MONITORING:
* Deployment at all levels
» Connecting to a global network
» Data processing and storage centers
* Public access
» Effective identification algorithms
* Rapid response systems
MF devices for monitoring anomalous zones
Measurements are taken twice a second:
» Temperature (2 sensors)
* Pressure
*  Humidity
* Magnetic field
» Gravitational field (acceleration)
* Geoelectric potentials
Data is recorded on a microSD card. The autonomy of the device is up to 2 months.




The device will be equipped with a solar panel, camera, 4G modem, and GPS receiver. In

addition to monito

of enemy actions with automatic recording and photo/video transmission.

ring geophysical anomalies, this will allow it to be used for covert surveillance

Overview of some of the data obtained (magnetometer, accelerometer, gyroscope)
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Puc.8. Abnormal magnetic field spikes between January 16 and 19, 2018 in the anomalous zone

in the Kyiv region.



The structure of the complex for observing aerophysical anomalies

A microcomputer Cloud server witha

4K camera  with a hard disk (Rpi) Inte:net Telegram bot

Installed at the witnesses loft
7 —>

Puc.9.

Software description

We use two streams from camera: original 4k stream and secondary 720p one. RPi writes both
streams to HDD but analyzes with OpenCV only the 720p stream. This schema was selected to
perform near to real-time analyze on tiny hardware.

When RPi founds moving object with the square more than some constant, it draws green border
and stores the screenshot with video file info, timestamp and sends it to the server. Once a day
server sends these screenshots to subscribed users for further manual analyze via the Telegram
bot.

To keep connection RPi uses VPN-connection to our server.

To avoid SD card damage OverlayFS is used.

22/8272819 FRI 89:44:28
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Together to a more knowledgeable, sustainable, and secure world!

MNOCTAHOBWJIM: BBaxaTH BHUCTYN YCHIIIHUM, pPO3BUBAaTH MIDKHApOJHY CIIBIpAIIO B
HOAAJBIIOMY, SIK BAXIIUBHH €JIEMEHT 1HTETPaLlii TOCIiPKEHb.

2. CJHOYXAJ/IM: AuomMajbHi IBHIIA TA IX aHAJTI3

2.1. CnocrepexeHHs «popmaniii Ha MOAAX»
Ha nomry Lentpy Haaiiinuio nmoBigomieHHs Bil BaneBcbkoro B. HacTymHOro 3micTy (opuriHain
IYHKTYyalii 30epexeHo):
«Jlobporo JHsl.
B niTKy 1bOro poky croctepiraB HosiBYy KpyIJIMX MaJIOHKIB Ha moji 0iau3 cena JlopommBka Ha
BinauuuHi.
Sxmo Bac miKaBUTH L 1HQOpMaIlis, TO MOXY MIATOTYBAaTH 3BIT 3 TOYHHUMHU JaTaMH Ta
reorpagiyHUMU KOOPIMHATAMH.
3 MoBaro.»
BHacninok yrounenHsi, 0yj0 OTpUMaHO J10JIaTKOBI JaHi:
«Koo Ha mosist s criocTepiras 3 JUIHS I[OTO POKY Ha oo6su3y cena Jlopommuska (BiHHUYUMHA).
Ile xoopaunatu: 48°20'11.5"N 28°05'16.8"E.
Crnocrepiras, npoikmpkaoun MUMO aBToOycoMm. [Tosie Ha ckioHI marop6a 1 MallOHOK KoJia OyJio
n00pe BUIHO. 3 IOPOTH.
Ha xaip, B TOi MOMEHT He 0yJI0 MOYKJIMBOCTI 3pOOUTH 3HIMOK, 5 IIJIaHYBaB IOTIM ITOBEPHYTHUCS
TyJ, ajle He CTaJIoCs.
Juamerp xosa 6yB mpuOIN3HO 25 METPIB, 51 3pOOUB MATTIOHOK.
Xouy 3ayBaxuTH, 1o JlopommBka 3HaxoauTbcs Outa Bymiu, sika BBaXKaeThCsl aHOMAJIbHOIO
30HOIO.
Kinpka pokiB TOMy Hallla Tpymna crocrepiraja B HiuHOMYy HeOl Haj Byiiero mosit HeBizoMoOro
o0'exTa.
Bin Burnsaas,sk sckpaBa 3ipka, Horo ocoOiMBicTIO Oyna pi3ka 3MiHa TPAaeKTOpii MOJBOTY.
@DaKkTHYHO, BiH JIETIB 3ir3araMu.
[Toni6uuit 06'ekT 51 ciocTepiras pokiB 15 Tomy Ha Oxentuni Oi1st cena Mixaiyionise.
MauttoHOK KoJia Ha ToJIi JOJa0 0 JIUCTA.»



Puc.12.

Bumnanox o6rosopeno B YH/ILIA. ITotounnacs nuckycis.

IMOCTAHOBMJIN: BincyrincTs (OTO HE T03BOJISIE BU3HAYUTH TPUPOTY SBHIIA.

BingmiueHo, 110 Ha NpeBENMKUN JKaib, 4epe3 BIMCHKOBI YMOBM, HEMOXXJIMBO OpraHi3yBaTH
EKCITeIUIIII0 Ha MICIIe CITOCTePEKCHHS.

2.2.IToBinomaenns npo HJIO.

OueBuzens Kypac M. Hazicnas y LIeHTp JIMCT HACTYITHOTO 3MICTY:

«#l arce cnocmepieaio 3a Hebom 5 pokKie

Cam 3 eanuybro2o pauomny
Ha 3axio 6yna ooua 3ipka
Bomna 3’aensanace 1 pasz 6 0sa micays
Abo nis poky
Iicnsa moeo 6yna anomanvHa no2ooa 0owji

nOMIM Ha cXio
Hanpomu nei orcapa

Tenep
B eanuyvkomy paiioni no nepumempy
Jlymas wo noixae Ho s1 NOKA3as c8oim Opy3am
Jpyorcuni max sk 3a yei nepiod s HAGYUBCs GU3HaAYamu abo bauumu ix ix decamxu ceimia 8
Heoi

Meni cmano inmepecHo s 3pobus 3 panapika nazep

I nyckas cuenan COC

3 HOUi 51 NYCKA8 cueHa wio ixHo No8eOiHKy CNaHMeTUUeHO

Ha ceiu cmpax i puzux

Bonu 3 noui npubysanu 0o mere na noodsip s MAleHbKi c8imenKa po36iOHUKU
A xosaecs i éikna Oyau 3akpumi

B nepwy niu sikna 8ioxpumi i oHu 3animanu 6

KiMHamu

Came 2ono6ue xoau byps anapam 3 po3mipom 6 ceio 8iH NPUKPUBAEMbCI XMAPOIO



I na oanuti momenm s 6ionycmue cobi He npusepmaio yeazy Ho s 6auy 6 Hebi OUBHI A8UWA
Miii meneghon **FAsAd A AN )

IMOCTAHOBWJIM: nonskyBaTl OYEBHIIO 32 MOBIIOMIIEHHS, CIIMATH MPO HasBHICTH (OTO i
B1JI€O MiATBEPIKEHbD.

3. CHYXAJIU: HoBUHU aHOMAJTICTUKH
3.1. JlitaabHi, ane He Tapinku. [lenraron po3nosis, skuii Buriasg mae HJIO, aki
Haiyacrime 0a4aTh JI0au
Bararo necsatuniTe nocmias o1 ysaBisiioTh HJIO cxoxuMu Ha JTiTanbHI TapijKy, ajie i 00'eKTu
1HII.
B Ynpaninni 3 anaizy aHoMaii y BCiX CepeoBHUIIAX, K€ BXOIUTH 10 CKJIaxy MiHiCTEpCTBOM
o6oponn CHIA 1 3aliMaeTbcs TOCHIDKEHHAMH BHUMaaKiB mossu HJIO, moBigoMmwin gaHi mpo Te,
KW BUTJS MAlOTh i O0'€KTH, SIKI Haivacrimie OadyaTh JrOAM. XO04a B MAacOBill KymnbTypi
ckiaBcst 00pa3 HJIO y Burmsiai miTanbHOI TapuIKU, JOCTIAHUKY BKa3yIOTh Ha Te, IO Il 00'€KTH
Haifyacriie MaroTh iHiry Gopmy, nume Daily Mail.
Ha ocHoBi moBiomiieHb OYEBUALIB, 310paHUX 3a ocTaHHI 27 pokiB, (axiBui YHpaBliHHA 3
aHaJi3y aHOMaJIiil y BCIX cepeoBUIIax, 310paiy iHpOpMaIito Mpo Te, SKUH BUTIISL MA€ TUTIOBUN
HJIO.
Xoua 1s aOpeBiaTypa O3HAa4Yae€ HEMI3HAHWH JiTanbHUK 00'exT, 3apa3 y Ilentaroni HJIO
HazuBaoTh HAS, ToOTO Hemi3HaHI aHOMaJIbHI SBHINA, OO0 BOHM MOXYTh MaTH HE 00OB'S3KOBO
1o3a3eMHe MOXO/pKeHHs. bo OaraTo 3 HuUX, K y)K€ NOKa3yBalM KiJIbKa 3BITiB YTpaBIiHHS 3
aHaNi3y aHOMalii y BCiX CepeloBHUIIAX, € BIJIOMHUMH 3eMHUMHU 00'€KTaMH, MOBEAIHKY SIKUX HE
3aBXKAH MPABUIIBHO IHTEPIPETYIOTH MPHIIAAH, HAIPUKIIA], BINICHKOBUX JIITAKIB.

Puc.13.V llenmazoni HJIO naszuearome HA, moomo neniznaui anomanvhi asua, 60 80HU
MOdHCYymb Mamu He 0008'13K060 nozazemue nOX00HCeHH s

3rifHo i3 310paHuMu NoBigOMIIEHHAMHU oueBUALIB, HJIO He cX0i Ha JiTalnbHYy TapiliKy, a 4acTo
MarTh chepruuny GopmMy, MPU IIHOMY BOHU HAMIBIIPO30pi 1 MAOTh OlIMi a00 CpiOIACTHIA KOTIP.
[Tpunaiimui 47% nomivenux HJIO Gynu came Takumu.

Bonnowac 2004 poxy amepwKaHCBKI BIMCHKOBI IMUIOTH TOMITHJIM B TOBITPI OUTHIA JTOBracTuit
00'eKT, OLIBII CXOXKMI Ha OBaJI, 1 LIeH BUMAJOK € OJHUM 13 HaiBioMimux 3a octaHHi 20 poKiB.
19% cnoctepexxyBanux HJIO manu popmy, siky oueBUIIl HE 3MOTJIM TOYHO ONUCATH, ajlie perTa
HEBiIoMHX OO0'€KTIB Oy/lM CXOXI Ha NPSAMOKYTHUK, TPUKYTHHUK, IMJIIHJAP, KBajapaT 1 HaBITh
0aratokyTHUK, aje Oymnu moBimomieHHs npo Te, mo HJIO takox maB popmy aucka. TobTo Bce
K Taku OyIy BUTATKU, KOJIU JTFOAU Oa4UIIU IOCh CXOKEe Ha JIITalbHI TapiIKH.


https://focus.ua/uk/worldfun/590088-korabl-prishelcev-ohotnik-za-nlo-sfotografiroval-anomalnyy-obekt-foto
https://www.dailymail.co.uk/sciencetech/article-12482169/Have-seen-one-Pentagon-reveals-commonly-reported-UFO-looks-like.html?ns_mchannel=rss&ns_campaign=1490&ito=1490
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Puc.14. 36ipuuii 06pa3 heHoMeHy 13 hakTOpamMu aHOMaILHOCTI

Mo crocyethes po3mipi, To tunouit HIIO — ue chepa niamerpom Big 1 mo 4 metpis, 110
MIEPEMIIYy€E€ThCS TTOBITPSIM HA BUCOTI, TPOXHW MEHIINIH Bif Ti€i, J¢ JITAIOTh MAaCaKUPCHKI JIi TAKH.
28% HIJIO cnocrepiranucs Ha BUcoTi mpuOian3Ho 6 kM. 10% HemizHaHMX O0'€KTiB MOMIYalM Ha
BHCOTI B 1,5 KM.

31€e01JIBIIOT0 BC1 HEBIOMI JIITAIbHI 00'€KTH HE Maju KOJIHOTO OCBITIIEHHS, ajie B 16% BHUMIaIKiB
oueBHIIII TOBiOMUIN Tipo Te, mo HJIO cBitmimocs, xoda me Moxe OyTH JUIIEC BiAOWUTTS
COHSYHOT'O CBITJIa, MOBIIOMIISIOTH (axiBui [leHTarony.

[{omo mBuakocti HIIO, To 3a3BWuai, 3riIHO 3 TOBIIOMJICHHSIM aMEPUKAHCHKUX BIHCHKOBUX, K1
iX crmocrepiraiay, BOHa CTaHOBUTH NpuOau3HO 2600 KM/To, TOOTO B/BIYI NEPEBUINYE HIBUIKICT
3BYKY.

Y Bcix 1mMX 00'€KTIB HE BHABICHO JKOJHUX BHUKHUIIB BiANPALbOBAHOTO MAlIHMBa, TOMY
NpUITyCcKarTh, 0 HJIO MOXyTh BUKOPHUCTOBYBATH HEBIIOMi PyXOBi CHCTEMHU.

IToxn mo Oinbmicts HJIO kBamidikyBamu sik 3eMHI 00'ekTH abo X aTMocdepHi sABUILA, ale
3aJIMIIAETHCS HEBEJIMKA YacTHHA BUIAJIKIB, SKi I11e HAMAraroThCs MOSICHATH (axiBii YTIpaBIiHHS
3 aHaJII3y aHOMaJlill y BCIX CEepeOBUIIIAX.

3.2. YTOo4HeHi pe3y1bTaTH aHAJI3y cepyJa i3 MicHsd NaJiHHSA 1032COHAYHOIO
00’€eKTYy

Mosa opurinauny.
The IM1 Spherules from the Pacific Ocean Have Extrasolar Composition

Avi Loeb Diary of an Interstellar VVoyage, Report 45 (August 29, 2023)


https://avi-loeb.medium.com/?source=post_page-----f025cb03dec6--------------------------------

The expedition team on the deck of the ship “Silver Star” (June 27, 2023). The large A-frame in
the background directed a long cable from the ship to the magnetic sled on the ocean floor at a
depth of 2 kilometers. The sled retrieved about 700 submillimeter-sized spherules through 26
Runs which criss-crossed a 10-kilometer region around the fireball location of the first
recognized interstellar meteor, IM1.

Wonderful news! For the first time in history, scientists analyzed materials from a meter-size
object that originated from outside the solar system. The object lit up the sky over the Pacific
Ocean nearly a decade ago and its bright fireball was tracked by US government satellites.

It has been my great fortune to shepherd this analysis. The interstellar expedition team of
the Galileo Project just completed the early analysis of 57 spherules from the crash site of the first
recognized interstellar meteor, IM1. Five of these millimeter-size marbles originated as molten
droplets from the surface of IM1 when it was exposed to the immense heat from the fireball
generated by its friction on air on January 8, 2014.

Altogether, about 700 spherules were collected by the expedition | led to the Pacific Ocean on
June 14-28, 2023. Below | overview our main findings. Technical details and supporting
information can be found in our scientific paper, accessible here, which was submitted for
publication in a prestigious peer-reviewed journal. A detailed day-by-day description of the
journey can be found in my previous 44 diary reports, accessible here.

The success of the expedition was not a chance coincidence. We were blessed with exceptional
team members who worked selflessly to accomplish this outcome. Our collective experience feels
like asoccer team after a winning game. All team members contributed professionally and
constructively.



https://projects.iq.harvard.edu/galileo/
https://iopscience.iop.org/article/10.3847/1538-4357/ac8eac/pdf
https://iopscience.iop.org/article/10.3847/1538-4357/ac8eac/pdf
https://avi-loeb.medium.com/
https://lweb.cfa.harvard.edu/~loeb/Interstellar_Expedition.pdf
https://avi-loeb.medium.com/
https://avi-loeb.medium.com/sporting-science-63d3e5828c8f

Puc.16. chum clening and scraping of he sled’s maets by tea
and Avi Loeb (right).
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The interstellar origin of IM1 was established at the 99.999% confidence based on velocity
measurements by US government satellites, as confirmed in a formal letter from the US Space
Command to NASA. The fireball light curve showed three flares, separated by a tenth of a second
from each other. Prior to entering the solar system, IM1 was moving at a speed of 60 kilometers
per second relative to the Local Standard of Rest of the Milky-Way galaxy, faster than 95% of all
stars in the vicinity of the Sun. Based on the fact that it maintained its integrity at an impact speed
on Earth of 45 kilometers per second down to an elevation of 17 kilometers above the Pacific
Ocean, its material strength must have been tougher than all 272 space rocks documented by
NASA in the CNEOS meteor catalog, including the 5% minority of them which are iron
meteorites.

The retrieved spherules are being analyzed by the best instruments in the world within four
laboratories at: Harvard University, UC Berkeley, the Bruker Corporation, and the University of
Technology in Papua New Guinea — whose Vice Chancellor signed a Memorandum of
Understanding with Harvard University for partnership on the expedition research.



https://iopscience.iop.org/article/10.3847/1538-4357/ac8eac/pdf
https://lweb.cfa.harvard.edu/~loeb/DoD.pdf
https://lweb.cfa.harvard.edu/~loeb/DoD.pdf
https://lweb.cfa.harvard.edu/~loeb/lightcurve.pdf
https://iopscience.iop.org/article/10.1088/1674-4527/19/5/68/pdf
https://iopscience.iop.org/article/10.3847/2041-8213/aca8a0/pdf
https://cneos.jpl.nasa.gov/fireballs/
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Puc.17.Collected material from the magnetic sled at IM1’s site, showing a 0.4-millimeter
diameter iron-rich spherule (white arrow) amongst a background of shell hash and other debris.
The collection of spherules by the expedition had a yield per background mass that increased
significantly the count of spherules near IM1’s path. The heatmaps below show that the spherules
collection had three high-yield regions, colored in yellow, relative to the control regions colored
in purple, potentially reflecting the three flares from IM1’s light curve.
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https://lweb.cfa.harvard.edu/~loeb/lightcurve.pdf

Heatmap of spherule density (count per mass of material analyzed in grams). Assuming that the
first flare of the fireball light curve was located at the start of Run 4, we placed three stars for the
locations of the three flares. The color bar maximum is clipped at 0.35 in this visualization. Each
colored pixel in the heatmap is 0.555 kilometer on a side.
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Puc.19. Zoom on the region sampled around the predicted IM1 path (orange box) and the DoD
error region (red box). For reference, the dots represent the GPS recordings of the ship track in
different numbered runs.

The heatmap was derived from the spherule detection statistics by my postdoc, Laura Domine. It
greatly benefitted from the 622 spherules that were discovered by my summer intern student,
Sophie Bergstrom. The extensive composition analysis of the spherules was performed by Stein
Jacobsen and his cosmochemistry laboratory team at Harvard University.

Remarkably, Stein’s conservative analysis revealed that five unique spherules from the high-yield
(yellow) regions near IM1’s path and not anywhere else, showed a composition pattern of
elements from outside the solar system, never seen before. This result was obtained after the
heatmap was generated and provided an independent confirmation that IM1 is responsible for the
excess spherules in the yellow regions.



https://projects.iq.harvard.edu/geochemistry
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Puc.20. From right: Stein Jacobsen, Avi Loeb and Sophie Bergstrom, behind the mass

spectrometer in Jacobsen’s laboratory at Harvard University (July 31, 2023).

The electron microprobe images from Stein’s laboratory were also fascinating. An example of a
large (1.3 mm in maximum diameter) spherule in the high-yield (yellow) region near IM1’s path
is S21 from run 14. This lopsided spherule, shown in the image below, is a composite of three
spherules that solidified shortly after merger, too late for the merger product to become spherical.

— 100pm Harvard 7/7/2023
15.0kV SEI NOR WD 11.1lmm 14:57:02

Puc.21. Electron microprobe image of S21 from Run 14 in the high yield region of IM1°’s path.

The emergence of this composite spherule S21 through mergers of smaller droplets in the initial
fireball volume has a simple quantitative explanation. Naturally, Stein chose this large spherule
first for composition analysis with his state-of-art mass-spectrometer. The results were tantalizing.
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Puc.22. The “BeLaU” composition template measured by the Harvard mass spectrometer.
Plotted are the elemental abundances throughout the entire mass of the massive spherule S21
normalized to the solar system standard of Cl chondrites (represented by a value of unity on the
vertical axis).

As shown in the above figure, S21 was heavily enriched by factors of hundreds in Beryllium (Be),
Lanthanum (La), and Uranium (U), relative to the solar-system standard composition of CI
chondrites. This led Stein to label this unique abundance pattern: “BeLaU”.

The “BeLaU” abundance pattern of elements in spherule S21 and four other spherules in the high-
yield (yellow) regions from runs 4, 13 and 14 near IM1’s path, also displays the loss of volatile
elements, as expected from the airburst of a non-terrestrial object.

The measured abundances of heavy elements beyond lanthanum are consistently well beyond
those of the solar system standard of CI chondrites, suggesting that “BeLaU”-spherules originated
from outside the solar system. The source had a very low content of elements with affinity to iron,
such as Rhenium (Re). The birth site of IM1 could have been a differentiated crust of an exo-
planet with an iron core and a magma ocean. The lack of volatile elements is most likely due to
evaporative losses during IM1’s passage through the Earth’s lower atmosphere.

Altogether, a significant fraction of the spherules from the runs near IM1’s high-yield (yellow)
regions have “BeLaU” abundances, but no such spherules are found in control regions far from
IM1’s path. The excess is consistent with IM1 doubling the number of spherules per unit area in
the yellow regions. Detailed analysis shows that the discrepancies between the “BelLaU”
abundance pattern and solar system environments could not have originated from the magma
oceans of the Earth, the Moon or Mars.
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Puc.23. The “BeLaU” abundance pattern for five spherules near IM’1 path as a function of the

volatility of elements, namely their ability to be lost by evaporation during IM1°s airburst.

An independent test of whether “BelL.aU” spherules originated from an extraterrestrial source is
offered by iron isotope ratios. Indeed, the giant “BeLaU” spherule S21 from run 14 deviates
considerably from various solar system environments in terms of its Iron-57 versus Iron-56
abundances. Given that this spherule was collected from the high-yield (yellow) region around
IM1’s path, this is consistent with an interstellar origin for IM1.
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The large “BeLaU” spherule S21 from Run 14 deviates considerably from various solar system
environments in terms of its Iron-57 versus Iron-56 isotopic abundances. Given that this spherule
was collected from the high-yield region around IM1’s path, this result suggests an interstellar
origin for IM1 unlike those found in known solar system environments.

At Ryan Weed’s laboratory in UC Berkeley, Scanning Electron Microscope and Energy
Dispersive X-Ray Spectroscopy (SEM-EDS) measurements were conducted on an initial
inventory of spherule samples. The electron microscope images show “Russian-doll” structures of

spheres within spheres embedded in a matrix with dendritic structure and indicating rapid cooling
during an airburst.
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Spherule S4 from Run 8, showing interior structure of spheres within spheres, with the smallest
micro-spherules of approximately 5-10 microns in diameter.

Altogether, the highlights of our findings are twofold:

(i) The magnetic sled survey retrieved about 700 spherules of diameter 0.05-1.3 millimeters
through 26 runs covering a survey area measuring a quarter of a square kilometer in total.

(if) Mass spectrometry shows unique spherules from the high-yield regions near IM1’s path,
having a high enrichment of Be, La and U, as well as a very low content of elements with high
affinity to iron, like Re. Volatile elements were lost by evaporation during IM1’s passage through
the Earth’s atmosphere.

Spherules with the “BeLaU” abundances were found only along IM1’s path and not in control
regions. The “BelLaU” elemental abundance pattern does not match terrestrial alloys, fallout from
nuclear explosions, magma ocean abundances of Earth or its Moon or Mars, or other natural
meteorites in the solar system. This supports the interstellar origin of IM1, independently of the
measurement of its high speed as reported in the CNEOS catalog and confirmed in an official
letter to NASA from the US Space Command.

Since IM1’s spherules melted off the surface of the object, the enhanced Be abundance may
represent a flag for cosmic-ray spallation on IM1’s surface along an extended interstellar journey
through the Milky-Way galaxy. This constitutes a fourth indicator of an interstellar origin for
IM1, in addition to its high speed, its heavy element composition and its iron isotope ratios. Some
of these indicators can be used to identify an interstellar origin of historic meteorites for which no
information is available about their orbital velocity relative to the Sun.

The enhanced abundances of heavy elements may explain the high material strength inferred for
IM1 based on the high ram-pressure it was able to sustain before disintegrating.

The high material strength inferred for IM1 can potentially be tested experimentally by
assembling a material mix based on the “BeLaU” composition, with proper compensation for lost
volatile elements.

The “BeLaU” abundance pattern could potentially be explained if IM1 originated from a highly
differentiated crust of an exoplanet with an iron core. In that case, IM1’s high speed of ~60
kilometers per second in the Local Standard of Rest of the Milky-Way galaxy and the extremely
large number of similar objects per star, 10 to the power of 23, inferred statistically for the
population of meter-size interstellar objects , are challenging to explain by common dynamical
processes.
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The “BeLaU” overabundance of heavy elements could have instead originated from so-called “r-
process” enrichment and fragmentation of ejecta from core-collapse supernovae or neutron star
mergers. However, the “BeLLaU” pattern also displays a so-called “s-process” enrichment which
must have originated from an independent origin, such as Asymptotic Giant Branch (AGB) stars.
A more exotic possibility is that this unfamiliar abundance pattern, with uranium being nearly a
thousand time more abundant than the standard solar system value, may reflect an extraterrestrial
technological origin. These interpretations will be considered critically along with additional
results from spherule analysis in future work.

Irrespective of the interpretation, this is a historic discovery because it represents the first time
that scientists analyze materials from a large object that arrived to Earth from outside the solar
system.

The “Interstellar Expedition” was risky. There were many potential failure points, such as: not
securing the needed funding of 1.5 million dollars, not recruiting qualified expedition engineers
and navigators, not building the proper machinery to accomplish the task, not getting the sled to
stay on the ocean floor because of the lift exerted by the cable connecting it to the ship, not
finding magnetic spherules from IM1 on the ocean floor, not having enough spherules from 1M1
to find them within the surveyed area, not noticing the spherules among the background volcanic
ash, and not having access to a state-of-the-art mass spectrometer that enabled a reliable discovery
of the unprecedented “BeLaU” abundance pattern.

But long before all of that, | could have decided not to pursue this project because of the extreme
pushback from “experts” on space rocks who were “sick about hearing Avi Loeb’s wild claims”,
according to a New-York Times article and a New-York Times Magazine profile.

I wish these astronomers happiness and prosperity. Now that we discovered spherules with an
extra-solar composition near IM1’s path, they better retract their published claim that the US
Space Command overestimated IM1°s speed by a large factor and that IM1 was a stony meteorite
from the solar system. We now know that IM1 was interstellar. Instead of rejecting the data, they
would be better off revising their model.

The success of the expedition illustrates the value of taking risks in science despite all odds as an
opportunity for discovering new knowledge. The discovered “BeLaU” spherules provide a wake-
up call from afar, urging astronomers to be more curious and open-minded.

Puc.28.Thxpeition’s arty cif, Art Wight,d chief scientist, Avi Loeb, ontemplating the
next expedition at sunset (June 27, 2023).
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My initial fascination with another interstellar object, Oumuamua, in October 2017, was
triggered by the realization that its mere detection was in conflict with my expectation for a much
lower abundance of interstellar objects in a 2009 paper, based on what was known about the solar
system. Mistakes offer an opportunity to learn something new. My subsequent engagement with
IM1 followed a radio interview with John Catsimatidis in January 2019 about the Kamchatka
meteor which exploded a few weeks earlier and led me to wonder whether the CNEOS
catalog contains interstellar objects like "Oumuamua.

The name we assigned to IM1 sounds like: “I am one”, fittingly labeling the first recognized
interstellar meteor, but also — a member of a large population of similar objects. The second
interstellar meteor, IM2, sounds like “I am too.” Finding the first and second ants in a kitchen is
alarming because it implies many more ants out there. A random detection rate of once per decade
for meter-size interstellar objects implies that a few million such objects reside within the orbit of
the Earth around the Sun at any given time. Some of them may represent technological space
trash from other civilizations.

During my routine jog at sunrise on the deck of Silver Star, I was asked: “Are you running away
from something or towards something?” My answer was: “Both. I am running away from
colleagues who have strong opinions without seeking evidence, and | am running towards a
higher intelligence in interstellar space.”

4. CIIYXAJIA: Pi3ne.
IlepBHuHHME AHAaJi3 BiiCbKOBOTO cniocTepeskeHHss AASL.

He nas Bepcii InTepHer.

41. CJIYXAJIMA: BignocHo HactynHoro 3acizannsi. 3anponoHOBaHO, 3 OTJISAY Ha
BOEHHMI CTaH Ta HECTAOUIbHICTh POOOTH YCTaHOB M1 paKeTHUMH Ta OpOH-aTakaMu
npoBecTH HacTynHe 3aciganns LleHTpy opieHTOBHO B skOBTHI-nmucTonaal 2023 poky.

INOCTAHOBWJIM: OpranizaniiiHo migroryBaTd HactynHe 3acijaHHs LleHtpy
OpIEHTOBHO B KOBTHI-MHcTonaal 2023 poky.

T'onmosa LlenTpy
K.T.H., To1l. binmuk A.
Hpyruii 3act. ronosu LlenTpy, 3aB. iHYOpMaILIITHO-TEXHIYHOTO BIAILTY
Kupnuenko O.
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