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Non-terrestrial, kinetic and autonomous agents

CASTRO Juan Manuel
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1. Introduction

Formata are non-terrestrial, kinetic and autonomous
agents. They are the world’s first proto-aliens and the
first work of art to be created with extraterrestrial organ-
ic analogs. The work is the outcome of a three-year re-
search collaboration at the intersection of media art,
chemistry and astrobiology entitled the Proto-Alien Project
(Proto-A). These entities deform, actively move and
self-divide in a miniature environment devoid of water
with pools of liquid formamide and an atmosphere filled
with carbon monoxide, argon and ammonia gases. For-
mata premiered on 17 December 2020 at the Art-Theque
gallery of Tama Art University in Tokyo, Japan. During
the exhibition of this artwork, visitors were able to watch
and experience the alien mini-planet with the active
agents in real time.

In order to materialize these autonomous “others”,
the Proto-A team first had to address how to synthesize
and use extraterrestrial organic matter (ETOM) to create
active material assemblages. On accomplishing this ob-
jective, they had to decide on what type of substances
should generate the agents and how would they operate?
Finally, they had to resolve how these alien agents could
be sustained while being exhibited in public spaces? Ad-
dressing each of these issues informed the direction for
each stage of the artwork which ended in the creation of a
non-terrestrial, waterless, miniature environment for
public display. This paper traces the development of this
hybrid installation, highlighting its background,
non-terrestrial substances, design of the mini-planet
and finally an overview of the premiere exhibition.

2. Background

The Proto-A project is a laboratory of ideas and exper-
iments at the intersection of astrobiology, chemistry and
media art exploring the intermingling of non-human

agency, degrees of aliveness and alien life. It is a collabo-
rative research project with artist Akihiro Kubota at
Tama Art University and scientist Taro Toyota at The
University of Tokyo. We built the Proto-A project upon
past artistic work using protocells and satellites — sys-
tems we have employed to carry out experimental art at
the micro and macro scales. Through these systems, we
have explored the boundaries between life and non-life,
wet artificial life, extraterrestrial communication and
deep space.

In the Proto-A project, we investigate the synthesis
and use of ETOM as an active medium for artistic expres-
sion. By ‘active medium’, we mean (1) the aims of our in-
vestigations are: the morphogenetic tendencies, the abil-
ity to self-assemble and the non-linear behavior of
non-terrestrial organics; and (2) we are attempting to
grow soft, kinetic and intelligent agents using such sub-
stances. In 2018, this project was awarded a research
grant from the Japan Society for the Promotion of Science
that resulted in three years of investigation toward For-
mata.

At first, we embarked on intensive research into
non-terrestrial organics inspired by the intricate sub-
stances found within meteorites. The presence of com-
plex organic compounds in outer space suggest that these
materials could have been delivered to the early Earth
and could have contributed to the origin of life. Analysis
of organic crusts extracted from carbonaceous chon-
drites, for instance, has demonstrated the presence of
amphiphilic molecules that form vesicle structures
(Yuen et al. 1984; Deamer 1985), non-polar substances
that form droplets (Krishnamurthy et al. 1992; Monnard
et al 2002;) and amino acids (Pizzarello et al. 2003; Mar-
tins et al. 2007), among others. On the other hand, simu-
lation of ultraviolet irradiation of interstellar ices (con-

tainingwater, methanol, carbon monoxide and ammonia)



produced complex organic compounds (Bernstein et al,
1995; Gerakines et al, 2000) as well as self-assembled
structures that resemble cellular structures (Dworkin et
al, 2001).

Although we do not have formal scientific back-
grounds in astrobiology, our artistic activity was con-
ducted in research laboratories that specialize in this
field. We investigated the outer space conditions neces-
sary to synthesize and work with ETOM. Our initial ob-
jective was to simulate the dusty and gaseous environ-
ments that surround protostars to synthetize
extraterrestrial organics. However, large amounts of
synthetic ETOM cannot be obtained easily and due to the
COVID-19 pandemic our experiments in different labo-
ratories in Japan were cancelled. Thus, we used chemical
reagents as analogs for ETOM. In parallel, we started
working on the construction of a non-terrestrial, water-
less, miniature environment. One of the objectives of the
Proto-A project was to build an alien mini-planetin which
material systems composed of ETOM could act and be
sustained while being showed in public spaces.

3. Non-terrestrial organic analogs

Recent discoveries have led astrobiologists to be-
lieve that planets and moons with water are the most fa-
vorable places for alien life to exist in the cosmos. Euro-
pa, the smallest of the Galilean moons of Jupiter, for
example, is thought to contain a salty ocean hidden be-
neath its surface. Researchers believe that this ocean is
rich in dissolved ions, mainly sodium, potassium, mag-
nesium and chlorine. In our planet, life thrives in ion-
rich solutions, thus there is a good probability that this
moon might have some kinds of organisms. However,
these may not be the only conditions under which ‘weird
life’ (Baross et al. 2007: 8) or active material assemblages
could evolve in the universe. Alien life might use as their
material basis compounds other than deoxyribonucleic
acid and fats, for example, or they might exploit liquid
methane or ammonia as a solvent.

Inthe Proto-A project, we focused as a first approach
on formamide (HCONH,), a substance ubiquitous in the
universe. Formamide is formed under extreme condi-
tions via photolysis and the energetic processing of in-
terstellar ices with high-energy protons. It has been de-
tected inthe long period comet Hale-Bopp, around young

Figure 1. Image of the formamide mini-planet at the Art-

Theque gallery of Tama Art University.

stellar objects (W33A, TRAS 16293), in galactic centers
(SgrAand Sgr B) and in the interstellar medium. But be-
sides its abundance and diffusion in the cosmos, our
main interest in formamide lied in its fluid and versatile
nature. This substance is liquid under a wide range of
temperatures. This property makes it particularly suited
for its concentration in high-temperature or desert-like
environments. The existence of formamide reservoirs
opens, thus, the intriguing probability of non-water-
based metabolisms and waterless active worlds else-
where in the universe.

In our first prototype of the alien mini-planet, we
simulated the conditions of an environment devoid of
water and oxygen with liquid formamide. Using this sub-
stance as a solvent, we found that mixtures of non-ter-
restrial hydrocarbons spontaneously generate soft bod-
ies. Depending on their composition, these molecules
self-assemble and produce round-shaped aggregations
of about 0.5-30 mm in diameter.

Moreover, we found that the internal state of these
soft bodies can be affected by their interaction with other
non-terrestrial organics. When heterogeneous mixtures
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Figure 2. Image of the non-terrestrial, kinetic and autonomous agents in liquid formamide.

of non-polar molecules and amphiphilic substances are
included in the solution the blobs deform and actively
move and self-divide. Establishing and optimizing the
protocols to allow the formation of these alien material
assemblages in liquid formamide, so that they were ac-
tive enough to become non-equilibrium entities and act
for several hours, was one of the major challenges of this
artwork. Scientific papers or protocols describing such
non-terrestrial material systems could not be found,
which led to a extensive process of trial and error.

4. Formamide mini-planet

In this hybrid installation, the sculptural object that
shelters the proto-aliens is a planetary-simulation
chamber: a high-vacuum, high-pressure/temperature
reactor capable of reproducing atmospheric composi-
tions and surface temperatures of most planetary ob-
jects. To simulate the atmosphere of a formamide planet
in this chamber, carbon monoxide, ammonia and argon
gases are mixed and constantly monitored with sensors.
Likewise, the temperature of a small rock with forma-
mide pools is regulated by a heater between 50°C to 80
°C. The chamber was designed to make the activity of the
alien aggregations visible 360 degrees, while at the same
time being a functional instrument. A great amount of
time was spent designing a suitable reactor for the pro-

to-aliens that contained multiple features and was robust
and modular in design.

The premiere of Formata took place on 17 December
2020 at the Art-Theque gallery of Tama Art University,
Tokyo, Japan. During the exhibition of this artwork, vis-
itors were able to watch and experience the formamide
mini-planet as well as the physical transformation and
dynamic behavior of the agents in real time. For reasons
of safety, ammonia was not used in the gallery and carbon
monoxide was replaced by carbon dioxide.

For the Proto-A team it was important that the audi-
ence experienced how the alien aggregations become op-
erative and autonomous in a non-terrestrial environ-
ment. The intention was to reveal how their ability to act
is rooted in their materiality, without the need for genet-
ic information or complex mechanisms. An embedded
protometabolism, the capability to deform, move and
self-divide are all present within these aggregations in
the form of compositional agency.

With all the challenges and impediments posed by
the COVID-19 pandemic and the complexity of Formata, it
was nothing short of a miracle that the Proto-4 team ac-
complished and exhibited the artwork. The exhibition
was not only successful but went beyond the expectations
of the team.



5. Alien performativity

In this work, alienness and the perception that these
agents are not yet living but already more or less alive
confronted visitors in multiple ways. By way of material
actions that become operative, autonomous and con-
struct reality these soft agents become performative
rather than figurative. This physical encounter between
the audience and alien material assemblages is critical to
our project. ETOM helps us to materialize the ‘other’ and
the unknown, but also to reassess our place in an active
universe. That alien matter can be experienced as per-
formative can not only help us understand how matter it-

self behaves, but also allowusto rethink the basis for how
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Non-terrestrial, kinetic and autonomous agents

Formata are non-terrestrial, kinetic and autonomous agents. They are the result
of athree-yearresearch collaboration at the intersection of media art, chemistry and
astrobiology entitled the Proto-Alien Project. These agents deform, actively move and
self-divide in a miniature environment devoid of water with pools of liquid forma-
mide and an atmosphere filled with carbon monoxide, argon and ammonia gases. A
self-assembled body, an embedded protometabolism and the capability to act are all
present within these agents in the form of compositional agency. This report intro-
duces this hybrid installation highlighting its background, non-terrestrial sub-
stances, design of the alien mini-planet and premiere exhibition.
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A Clean Society
Masahiro Miwa

As [ write this in June 2020, I am preparing for a concert sched-
uled for September 19 at Salamanca Hall in Gifu city. This project was
planned last year, but since then, with the sudden changes brought by
the current pandemic worldwide, it has become impossible to predict
whether we will even be able to hold the concert as scheduled. There-
fore, we have scrapped the initial plan and changed to an online con-
cert format without a live audience. The following is the current pro-
posed promotional text for this concert:

Masahiro Miwa Festival - Purified Night -

In the first half of 2020, the unforeseeable coronavirus halted the prog-
ress of artists and music halls and forced most music performance venues to
move online. In the post-coronavirus era, when artists can no longer enjoy
music in the same space as the audience, which used to be the norm, how can
music be sustained in society? Will this fundamentally change the future of
music? Is there light at the end of the tunnel for music?

To question this state, which can be called “the end of the end of music,”
in Japan and across the world, I will hold an online “wake for music by mu-
sic” without a live audience and broadcast it from Salamanca Hall in Gifu
city. Ockeghem’s Requiem will be performed by artificial voices with a pipe or-
gan, considered the altar of Western music, and “the radio from the spiritual
world™ will intercept the voices of the dead. With my new piece that will be
presented at this concert, Niwatoritachi no tame no gobosei (Pentagram for
chickens), I expect to make the online audience feel that they are present at a
secret ceremony to mourn art by humans. The world depicted by the Miwa+-
Maeda monologue opera “The New Era,” published in 2000, and presented
again 17 years later, seems to have now become a reality.

This event will be co-hosted by the Institute of Advanced Media Arts and
Sciences (IAMAS). Thanks to the collaboration with this research and educa-
tion institute that continually pursues the fusion of advanced technology and
art, the usual audience at Salamanca Hall, as well as various other people
worldwide, will bear witness to this one-night-only event as terminals on a
network system.

Since the pandemic, various concerts, including those atlive mu-
sic clubs, have been forced to move “online.” However, I have long dis-
tinguished between musical experiences at live performances and
those through “replication by a device,” such as CDs and broadcasts,
naming the latter roku-gaku (a portmanteau suggesting “recorded mu-
sic”). I believe that the online expression of music cannot be consid-
ered “music” in the first place. However—and I often make particular
note of this—I do not, therefore, claim roku-gaku is terrible or worth-
less; honestly, [ believe it to be something different from music. Fur-
thermore, my interest until now has been exclusively in “music,” that
is, in the experience of music created when live performances and the
audience “share acommontime and space.” However, if traditional live
music performances are no longer feasible or permitted, and if this is
how our future will be, is my only choice to stop creating music? The
phrase “the end of the end of music” used in the proposed promotional
text indicates the sense of crisis that I feel.

What shocked me the most about this pandemic was not “the size
of the damage” caused by it—its scale, number of deaths, or effects on
the global economy—but that people worldwide consented to the prohi-

bition of group religious worship and proper funerals for those who
have died from the virus. Unlike in earlier times when we feared infec-
tions, considering them “the work of the devil,” our current ability to
identify the new virus as the cause of infection and predict its fatality
rate and spread with computer simulations, based on advances in not
only medicine but also statistics and mathematics, should have reas-
sured us considerably. However, we have sacrificed “religious worship
and funerals” in exchange for safety by relegating them as “not urgent
and not necessary.” This proves that we have transitioned from a world
containing something more precious than human life itself to one that
has nothing of the sort. It means that we have deemed the virus to be
the “enemy” and have determined that protecting people from the vi-
rus is more important than paying respect to the dead.

At a certain lecture meeting, I said something along the lines of
“art was born when humans began to bury the dead with consider-
ation.” I cannot forget the person who approached me after the lecture
and said, “I reckon I'll just get them to throw me out in the garbage
whenIdie.” I suppose that the person wanted to rebut my assertion, but
I believe that a human world without religious worship and funerals
would be a rational, “clean” society. It would be a world without any
trace of the souls of the dead, and without a future to leave “my” wishes
to, populated by mere flesh-and-blood humans imbued with knowl-
edge.

Moreover, I believe that the range of online services available on
the Internet is what suddenly accelerated this situation. Having expe-
rienced online meetings, classes, and even drinking parties, humans
have now happily learned new ways of “meeting others without actual-
ly meeting others.” This also applies to video broadcasts of music. This
could be considered the trigger for everyone around the world to estab-
lish themselves as “a network terminal.” As smartphones are already
akin to our body parts and can be considered “expanded cognitive or-
gans,” a “hybrid ecosystem of machines and humans (life)” is being
developed on Earth. It is obvious that “cyborgs” who are constantly
connected as terminals to a global-scale network would have no priva-
cy (respect for individuality). If some people have the privilege to use
such virtual information, a complete surveillance society will emerge
instantly. I am aware of states that have actually already achieved this.
We will soon witness the arrival of a “clean” society without any se-
crets, which can allow people to reveal evidence that a certain person
committed an offence or to prove that they did not.

A “clean” society would be an equal society founded on scientific
evidence, without discrimination. This is because before mechanical
systems, all people are identical. To a machine, the noblest of charac-
ters and the vilest of people, or the loftiest of intentions and the dark-
ness of a warped mind, are of equal value. This kind of society would
be, as  mentioned above, a world that has nothing more precious than
human life. Individuals would be considered a collection of measur-
able and predictable “individual information” of all kinds—preferenc-
es, medical history, risk of cancer, asset and liabilities, purchase his-
tory, and movement history—and it would undoubtedly become an
existence managed and evaluated by technology. If humans seek to
maintain a capitalist system that assumes unlimited economic devel-
opment, this would be essential.
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15121426212302-590 1705
:5130426212221-671 1706
12230426212502-668 1707
1225042621230 3 - 668 1708
122503062 12415 -659 1709
12250306241101-173 1710
1105030 62 41213-92 1711
11050216241322-146 1712
11032216241514-149 1713
:1032215141605- 147 1714
11032215160424-156 1715
11032214260505-153 1716
11032214250601-153 1717
16032214250102-153 1718
16010214250314-126 1719
16010213150405-108 1720
1601021314050 1-108 1721
15010213140602-108 1722
15060213140103-108 1723
15060103140222-189 1724
15022103140614-190 1725
:5022106140311-190 1726
13122106140525-196 1727
13122106152412-205 1728
13141106152203-43 1729
:3141206152104-43 1730
13141201052623-44 1731
13141621052215-125 1732
:3141621021501-119 1733
15041621021325-146 1734
1504162103220 1-65 1735
1204162103250 2 - 65 1736
1205062103242 1-74 1737
14250621032213-155 1738
14250211032604-153 1739
14250216032105-153 1740
14250216010312-126 1741
1423121601052 1-132 1742
15231216010425-132 1743
15231216042112-375 1744
:5211216042314-375 1745
15211213142623-377 1746
15211623142204-296 1747
15211622042323-323 1748
:5211322042622-323 1749
1526232204210 3 - 80 1750
15262102042 315-53 1751
1526210203140 1-35 1752
140621020 31513-32 1753
14062512031122-518 1754
14012512031621-518 1755
16212512031413-527 1756
16212412031515-527 1757
16212412051312-527 1758
:6231412051103-41 1759
1623110205142 2-50 1760
1624210205130 3-23 1761
16242302051 104-23 1762
1624230105120 5-23 1763
:6242301020524-26 1764
16242305220111-269 1765
11142305220602-267 1766
: 1160305220414 -258 1767
11160304120505-252 1768
1116030415020 1-252 1769
12060304150125-495 1770
12060304112512-498 1771
1205130411262 1-500 1772
16251304112213-581 1773
16251214112322-635 1774
16232214112503-632 1775
16232504112222-713 1776
16222504112321-713 1777
13222504112625-713 1778
13222504162124-713 1779
13222501262405-704 1780
13222501240612-703 1781
132615012 40 20 3 - 541 1782
13261201240504-541 1783
13261205040 111-298 1784
11161205040302-244 1785
1113020504062 1-245 1786
16230205040 102-2 1787
1621020504030 3 -2 1788
16210305040204 -2 1789
16210302040505-2 1790
1621030205040 1-2 1791

:4010302050613-1 #6 1792

14010612050 32 2 - 55
4032612050114 -298
1403261 115022 3 - 460
:403222 1150604 -459
©4032226050123-702
:4032126050222-702
1402212605032 1-702
13222126050413-711
:3222416050104 -225
13222411050605 - 225
1322241106050 1-225
:5022411060313-198
:5022311060415-198
:5022311041624-200
15022316241 111-443
:1122316241525-449
: 112231625240 1-440
14022316252125-683
1402231621252 4 -683
1402231521262 3 -683
1402262521230 4 - 656
1402262301251 1-653
:5122623012425-671
:5122623042124-671
:56122621242311-698
:3122621242513-698
: 312251124260 4 - 696
:3122516042111-453
:1122516042313-453
:1122316042515-453
©1122316051401-435
:4022316051125-678
1402231601250 1-675
15022 316012402 -675
:5040 3160 12 21 4 - 594
1504031211262 3 - 596
1504062211230 4 - 569
:504062 30 1222 3 - 650
:504022 30 1262 2 - 650
150 62223012414 -659
:5062224112323-713
:5062324112222-713
:5022324112621-713
16222324112513-716
16222514112304 - 662
16222513012423-671
1622242301250 4 - 668
16222425012305 - 668
16222425030 112-425
1621142503020 3 - 263
:6211205030415-254
16211205041324-308
16211203241511-311
:5111203241602-309
:5160203241121-552
: 126020 324150 2 - 549
1125020 324160 3 - 549
: 1250 60 32 4120 4 - 549
11250 60 20 4131 1 - 522
:3150602041102-36
: 311060 20 41 50 3 - 36
: 311050 20 41 60 4 - 36
:3110506041205-36
:3110506020424-45
:3110504220611-46
16110504220313-46
16110314220522-52
16152314220 114-295
16152311120405-277
1615231114020 1-277
12052311140625-278
$2052311162412-287
$2041311162503 -281
$204150 1162322 -308
©203250 116240 3-299
$203240 116250 4 -299
:203240506212 3 - 542
:2032125062415-551
1203212504160 1-549
1603212504120 2 - 549
16020 125041314 -522
16020 123141523-528
16020523141122-528
1601252 3141214 -609
1601252 2141311-609
:3112522141625-611
:3112522162401-602
:4012522162325-629
14012 522132624 -629
14012526232205-548
14012 526220312 -521
14031526220103-35
:4031106220515-32
:4031106251224-194
:4031102251623-194
14031622251 115-437
14031622211 512-437
140516222 11314-437
:4051623111205-275
14051623120124-518
:4051621220305-491
1405162123020 1-491
1205162 1230402 -491
:204062 123052 1-494
1524062 1230213-575
:5240211230604 -573
156240216030 111-330
1114021603050 2 - 324
© 11502160 3040 3 - 324
1150 40 60 30 22 2 - 405
: 11224060 30 514 - 408
:1122405130623-410
:1122625130415-419
©1122625141324-473
:1122623241505-470
:1122623250424-479
: 1122624250323 -479
: 1122324250622 -479
1116232425022 1-479
12262324250102-236
12210324250614 -235
12210326150405-217
©221032614050 1-217
:5010326140213-136
:50 10216140304 - 82
:5010213040623-83
:5010623040204 -2

:5010622040305-2

:5010622030401-2

:4010622030502-2

:4050622030103-2

1793

:4050102030615-1
4050102061324 -55
1405010326121 1-136
:2150103261425-154
1215010324260 1-153
16050 103242225-234
16050 103222424 -234
16050 104222323 -234
16050324222 115-477
1605032421120 1-315
120503242 11602-315
120603242 11503-315
120605042 11315-288
120605042 31112-288
1201150423162 1-290
16211504231213-371
16211214231522-377
16252214231103-134
16252104231222-215
16222104231521-215
:5222104231625-215
1522210426230 1-188
:3022104262513-185
:3022514262122-671
1301251426222 1-671
12212514262313-698
12212314262515-698
1221231425160 1-696
16012314251213-615
16012214251315-615
16012214231512-615
:6051214231103-129
:6051104231222-210
1602210 42 3150 3 - 207
160225042 31104 -207
1602250103141 1-198
141225010 31625 -200
1412250106230 1-173
:3022501062425-182
:3022501042624-182
1302250624211 1-425
:1122506242325-479
111225062 32424 -479
1112250423262 3-479
:1122624232515-482
1112262425130 1-428
:3022624251125-671
1302262421250 1-668
1502262421230 2 - 668
150306242 12214 -587
:5030622112405 - 569
15030622140 11 2 - 326
150 11 62214032 1 - 380
:3211622140513-383
:3211512140604 - 381
:321151604022 3 -462
:32 1122604050 4 - 459
1321122504060 5 - 459
:321122506040 1 -459
14011225060 31 3 - 432
14011315060 20 4 - 270
140 11312060505 - 270
1401131205060 1-270
160 1131205040 2 - 270
1604031205012 1-513
:1240312050613-514
:1240612050315-514
112406120 31524 - 520
1124061523121 1-601
:2140615231102-115
:2110615231403-115
12110405231622-116
121624052 31114 -359
1216240 1131505 - 353
1216240 1150 32 4 - 380
12162403250105-137
1216240321050 1-137
:5062403210225-218
:5062403222112-461
:50 1140 32 22 60 3 - 459
150 11 60 32 22 40 4 - 459
150 1160402231 1-432
:3111604022525-438
:3111604052224-438
1311160225241 1-447
14111602252 313-447
14111312252622-449
1416231225210 3 - 206
14162102252322-233
1413210225262 1-233
16232102252402-224
16240102252 314 -197
:6240103152205-35
16240103120512-32
1625110312042 1-50
:4251103120625-50
:4251103162212-131
14221103162514-131
1422110516231 1-131
:3121105162402- 113
1314010516222 1-194
12240105162302-167
1223010 5162403 - 167
12230405162104 - 167
12230401062523-170
12230521062415-179
1223052104160 1-177
16030521041213-96
:6030211041504-90
:6030215041105-90
160302150 10424 -99
1603021421051 1-102
:5130214210625-104
15130214262 112-347
1511121426232 1-401
1321121426250 2-398
1325021426212 1-641
:1250214262325- 641
:1250214232624 - 641
11250216232423-641
112504262 32 20 4 - 560
1125042203261 1-559
16150422032102-73
16110422032503-73
:6110502032415-64
1611050204130 1-10
:3010502041625-11
1301050206240 1-2

:4010502062302-2

:4030502062103-2

:4030102062504 -2

:4030105062205-2

#7

1924 :
1925:
1926 :
1927 :
1928 :
1929 :
1930 :
:1242605020325-558
11242605032 212-639
112216050 32403 - 621
:1221405032604-621
:1221406032505 - 621
:12214060 50 312 -594
: 12314060 50 214 - 594
1123140215062 3 - 596
:1231622150415-605
11231622141524-611
:1231625241205-530
11231625220424-539
:1231624220523-539
1123152422062 2-539
:1262524220303-512
:12162304220515-509
11262304251224-671
:1262302251423-671
11262422251315-698
112624222 31512-698
: 1251422231603 - 696
112516022 31415-687
:1251602241312-687
:1231602241514-687
:1231605141205-525
:1231605120424-534
:1231604220505-531
:1231604250201-531
12031604250 113 -288
1203111425062 2-290
12062 114250303 - 263
1206230425012 2 - 506
1201230 4250 62 1 - 506
1621230 42 50 21 3 - 587
16212214250322-641
1623221425012 1-641
:1232214250625 - 641
:1232214262512-644
1125121426230 3-590
:1251304262222-671
1122230426250 3 - 668
11222504262 304 - 668
1122250306241 1-659
14122503062102-173
1411050 30 62 21 4 - 92
:4110502162323- 146
14110322162515-149
1411032215160 1-147
:6010322151425-156
1601032214250 1-153
:50 10 32214260 2 - 153
15060 322142103 - 153
15060 102142315- 126
:5060 10213140 1-108
140601021 31502-108
14050 102131603 -108
14050 602131104 -108
1405060 1031223 - 189
1405022 1031615-190
14050221061 312-190
:4031221061521-196
:5231221061413-205
:5231411061204-43
:5231412061105-43
:5231412010624 - 44
1523141621021 1-125
12131416210502-119
1215041621032 1-146
1325041621020 2-65
1322041621050 3 - 65
132205062 10422 -74
132425062 10214 -155
:3242502110605- 153
1324250216010 1-153
:1042502160313-126
:1042312160522-132
:1052312160421-132
14252312160113-375
:4252112160315-375
14252112131624-377
14252116231205-296
14252116220324-323
1425211322062 3-323
14252623220104 - 80
1425262102031 1-53
:3152621020402-35
:3140621020514-32
:3140625120123-518
:3140125120622-518
1316212 5120414 -527
1316212412051 1-527
:5162124120313-527
:5162314120104-41

:5162311020423-50
:5162421020304-23
:5162423020105-23
1516242301020 1-23
12062423010525 - 26
12062423052 112-269
1201142305260 3 - 267
12011603052415-258
1201160304150 1-252
:50 11 60 30 41 20 2 - 252
1502060304112 1-495
: 122060 3041513 -498
112205130 4162 2 - 500
:1262513041214-581
:1262512141323-635
:1262322141504 - 632
:1262325041223-713
:1262225041322-713
$1232225041621-713
16232225041125-713
1623222501240 1-704
14032225012613-703
140326150 12204 - 541
14032612012505 - 541
14032612050 112-298
1401161205030 3 - 244
1401130205062 2-245
:4062302050103-2

:4062102050304 -2

14062103050205-2

:4062103020501-2

:5062103020402-2

4030105020612-1
406110502032 1-55
3261105020413 -64
3261415020122 -550
321241502060 3 - 549
3212605020 42 2 - 558
324260502012 1-558

#8



:5040103020614-1

15040 106120323 -55
15040326120 115-298
150403261 11224 - 460
150403222 11605 - 459
15040322260 124 -702
1504032126022 3-702
1504022 1260322 -702
:5032221260414-711
:5032224160105 - 225
1503222411060 1-225
1603222411050 2-225
:6050224110314-198
1605022311041 1-198
14150223110625 - 200
14150223162 112-443
1411122316252 1-449
1521122316240 2 - 440
1524022316212 1-683
:1240223162525-683
1124022 3152624 -683
112402262 52305 - 656
112402262 30 512-653
1125122623042 1-671
14251226230125-671
14251226212312-698
142312262 12514-698
14231225112605 - 696
14231225160 112-453
14211225160 314 -453
1421122316051 1-453
1511122316040 2 -435
1514022316012 1-678
:1240223160502-675
1125022316040 3 - 675
:1250403160215-594
1125040 3121624 - 596
112504062 21305 - 569
1125040 62 30 22 4 - 650
11250 40 22 30 62 3 - 650
11250622230415-659
:1250622241324-713
:1250623241223-713
11250223241622-713
:1262223241514-716
1126222 5141305 -662
11262225130424-671
11262224230505 - 668
1126222425030 1-668
13062224250 113 -425
13062 114250204 - 263
:3062 11205041 1-254
14162112050325 - 308
14162112032512-311
1415111203260 3 - 309
14151602032 122-552
141126020 3250 3 - 549
141125020 32604 - 549
141125060 32205 - 549
14112506020 312-522
:4131506020103-36
14131106020504 - 36
14131105020605 - 36
1413110506020 1-36
:2031105060425 - 45
12031105042 612-46
12061105042 314 -46
:2061103142523-52
12061523142 115-295
1206152311140 1-277
:4061523111202-277
14020523111621-278
16220523111413-287
16220413111504-281
162204150 11323 -308
162203250 11404 - 299
162203240 11505 -299
16220324050 124 - 542
1622032125041 1-551
1412032125060 2 - 549
1416032125020 3 - 549
1416020 1250315 -522
14160201231524-528
141602052 31123 -528
141601252 31215-609
14160125221 312-609
14131125221621-611
1623112522140 2-602
1624012522132 1-629
:3240125221625-629
1324012526220 1-548
12040125262 313 -521
:2040315262104-35
1204031106251 1-32
:5140311062225-194
:5140311022624-194
1514031622211 1-437
:1140316222513-437
:1140516222315-437
: 114051623120 1-275
12040516231125-518
1204051621230 1-491
130405162 12202 -491
130205162 12403 -491
130204062 12522 -494
130524062 12214 -575
:3052402112605-573
:3052402160 112 -330
:30 11402160503 -324
:30 11502160404 -324
:30 11 50 40 60 22 3 - 405
13011224060 515 - 408
130 11224051624 -410
:3011226251411-419
14111226251325-473
1411122623250 1-470
150 11226232425 -479
150 11226242324 -479
150 11223242623 -479
150 11623242222 -479
1502262324210 3 - 236
15022 103242615 -235
1502210326140 1-217
14022103261502-217
14050 103261214 -136
:4050102161305-82
:4050102130624-83
:4050106230205-2

1405010622030 1-2

:3050106220402-2

13040106220503 -2

:3040506220104 -2

#9 2188:304050 102061 1-1

2189:6140501020325-55
14050 1032212-136

160503242202-315
120503242603 -315

162522142104 - 134
13162521042223-215
162221042522-215
15222104262 1-215
252221042302-188

2210:6230221042514-185
2211:6230225142123-671
221 230125142222 -671
2213:6222125142314-698

22212314251 1-698
1512212314260 2 - 696
160123142214-615
160122142311-615
160122142513-615
160512142104 -129

11250 22 62 42 30 3 - 668
1125030 6242215 - 587
250 30 62 21 40 1 - 569
050306221113-326
050 116221322 -380
14032116221514-383
032115121605 -381
032 1151 60 22 4 - 462
03211226050 5 - 459
032 11225060 1-459

2267 :22 50 11 40 32 60 4 - 459
226 250 11 60 32 40 5 - 459
226! 250 11 60 40 31 2 - 432
227 231 11 60 40 52 1 - 438
227 231 11 60 40 22 5 - 438
227 2 3111 60 22 41 2 - 447
227 24111 60 22 31 4 - 447
2274:5241113122623-449
227 24162 3122104 - 206
227 241621022 32 3 - 233
227 241321022622 -233
227 2 62 32 10 22 40 3 - 224
227 26240 1022 31 5- 197
228 262401031201-35
2281:2062401031513-32
228 062 51 10 3142 2 - 50
228, 04251103162 1-50

16242511031213-131
242211031515-131
242211051312-131
231211051403 - 113
:6231401051222-194

2314:4130105020621- 11
2315:6230105020402-2
231 240105020303-2
231 240305020104 -2
231 240301020505-2

2319:6240301050201-2

#10 2320:
2321:
2322:
$20 32614150 123 - 550
$20 3212 41 50 60 4 - 549
120321260 50 42 3 - 558
:20 32426050 122- 558
:20 1242605032 1- 558
$32 124260 50 21 3- 639
$3212216050 40 4 - 621
:321221405060 5 - 621
$32122140 6050 1- 621
$50 122140 60 31 3-594
:50 123140 60 21 5- 594
$50 123140 2162 4 - 596
:50 1231622141 1-605
:4112316221525-611
:411231625220 1-530
:20 1231625242 5-539
:20 1231624252 4-539
12012315242 623-539
:12012625242304-512
:20 1262304251 1-509
:5112623042225-671
:51126230 2242 4 - 671
1511262422231 1-698
$31126242 2251 3-698
1311251422260 4 - 696
:3112516022411-687
:41125160 22 313- 687
:41123160 2251 5- 687
:4112316051201-525
120123160 51425-534
:20 1231604250 1- 531
:50 1231 60 42 20 2 - 531
15020316042 114-288
$5020 31 11 4262 3 - 290
$5020 62 11 4230 4 - 263
$50 20 6230 42 12 3 - 506
:5020 1230 42 62 2 - 506
:50 6212304221 4- 587
$5062 12214232 3- 641
:5062322142122-641
1501232214262 1-641
1621232214251 3- 644
:62 125121 4230 4 - 590
:62 1251304222 3- 671
1621222304250 4 - 668
1621222504230 5- 668
:62 1222 50 30 41 2 - 659
16241225030103-173
:6241105030215-92
:6241105021324- 146
:6241103221511-149
:5141103221602- 147
:5160103221421-156
:4260 103221502 - 153
:4250 1032 2160 3- 153
:4250603221104- 153
:425060 10 2131 1- 126
$315060 10 2140 2- 108
:314060 10 2150 3- 108
:314050 10 2160 4 - 108
:314050 60 21 105- 108
$314050 60 1022 4 - 189
:31405022 1061 1- 190
:61405022 10313 -190
16140312210522-196
1615231221041 4-205
:6152314110205-43
:16152314120101-43
:11052314120625- 44
:1052314162212-125
:1021314162503- 119
:10 2150 41 62322 - 146
103250 416220 3 - 65
103220416250 4- 65
110322050 62423 -74
:1032425062215- 155
:10 3242502160 1- 153
$60 32425021 102- 153
$60 104250 2131 4- 126
1601042 3121523-132
:60 105231 21422- 132
16042523121 114-375
1604252 1121311-375
:3142521121625-377
:314252116220 1-296
1204252 1162325-323
1204252 1132624-323
:12042526232105- 80
:2042526210312-53
:12031526210403-35
:12031406210515-32
12031406251 124-518
:2031401251623-518
1203162 1251415-527
1203162 1241512-527
1205162 1241314-527
:2051623141105-41
:2051623110424-50
:12051624210305-23
:12051624230101-23
:11051624230202-23
:1020624230521-26
$5220624230 113 - 269
$5220 1142 30 60 4 - 267
:5220116030411-258
:4120 116030 50 2 - 252
:4150 1160 30 20 3 - 252
:415020 60 30 122 - 495
:411220 60 30 514 - 498
:411220 5130 62 3- 500
1411262513021 5-581
:4112625121324-635
4112623221505 632
1411262325022 4-713
:4112622250323-713
:14112322250622-713
14162322250 121-713
:1262322250 40 2 - 704
:1240 322250 614 - 703
:124032 615020 5 - 541
:1240 326120 50 1- 541
$504032 6120 113-298
$5040 11612030 4 - 244
:5040 1130 20 62 3 - 245
5040623020104 -2

:15040621020305-2

1504062103020 1-2

2040621030502 -2

:205062 1030403 -2

2040301050613-1
2040611050322-55
2032611050414 -64

#11 2452
2453:
2454
: 1150 40 32 61 22 5 - 460
:1150 40 32 22 60 1 - 459
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Coronavirus disease 2019 and bicycles
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