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Topic

Streaming Swarm Concept

- Micro and Nano Space Probes
- Streaming Swarm

- Sweeping Streaming Swarm

Self organising network

Sensors of Swarms i Remote and In-situ

- Remote: Spectrum Scanner for micro probes or drones
preprocessing for interest and big data solutions

- In-situ: Multi sensors T spectral, acoustic chirp, capacitive chirp

Analog situations - from last historical space mission events
Rosetta and Philae



Introduction

Recent technologies allegedly promise fast speed space devices - probes -
accelerated by a launch base until to - [1].
Malcolm Ritter: Stephen Hawking joins futuristic bid to explore outer space, phys.org,
April 12 2016, http://phys.org/news/2016-04-stephen-hawking-life-tiny-spacecraft.htmi

Nano and micro technology is the applied science of the 21st century, not only in the
Earth but in space and planetary technologies, too.

Streaming Swarm of Nano Space Probes (SNP) as mission, instruments and payload
concept.

Smaller, cheaper and more efficient analytical methods for planetary space probes.

moreover, as fleet operated - give opportunities to reach far objects in the Solar
System with more developed skills then before.

Micro and nano space probes sizes form dm mm

(Micro and nano technology means the Sl originated sizes. )
We use both terminologies in their places.

Hard challenges - Potential and promising concepts?

ti snét possible to complete the mission n

Aut hor 6s earlier works described the Na#and Pi cc
the fleet of Micro Sized Space-Motherships (MSSM) [5] which type or similar devices maybe can
fulfil the requirements incidentally.



History and antecedents of Nano Devices s

1950 NEUMANN, J 8 n.&elf reproducible robots with self evolution Mathematics
1954 LEM Metal Insects by Stanislaw Lem: The Invincible Sci-Fi

1980 Advanced Automation for Space Missions, University of Santa Clara, USA:
small self copier robot conception to the Moon, using local Moon matter to build new
robots. Science -

1998 Vint Cerf pinhead nanoships i (one of the original creators of the Internet,)
envisions tiny nanoships that can explore not just the solar system but eventually the
stars themselves []

¢ Idea and fantasy without technology till nineties, in 21st century available!
Resources is now moving from a conceptual stage
NIAC: NASA Institute for Advanced Concepts (1998 i 2007)
2002 Mason Peck, Cornell University, USA,

tiny nSelredtersmmagneti c acceleration using
electron volts)

Michio Kaku: Physics of the Future . []
2007-2009 Pentagondos DARPA researches for n
positions of the enemy in battlefields. USA Air Force

e 2009- My thesis , 2010 my first conference presentation about the topic: The Minimal
Plan, 2012 NPSDR at NASA Goddard IPM conference,
2013, 2014, 2015 LPSC, Fleet of Micro Sized Space-Motherships (MSSM) with Nano,
Pico Space Devices and Robots (NPSDR) Fleet of MSSM

e 2017 H-SPACE, 2017 LPSC Streeming Swarms of Fleet of NPSDR&MSSM



NPSDR:
—

NPSDR Earlier articles of authors (Vizi et al. 2012)[1] and (Vizi et al.
2013)[2] defined the concept of Nano and Pico Space Devices and Robots

(NPSDR) and described the basic structures, functions, fields of the
application possibilities.

Now we describe new concepts of solutions:
- reduced micro sized space-mothership and fleet of them

- swarm of nano probes as analytical sensor ships with wide spectrum of
possible analytical sensors and with reduced smart telecommunication
systems.

[ 1] Vi zi, P. ; Horvs8th, A.; Hudoba, G
Salt Shaker'-Like Nano and Pico Space Devices and Robots
2012LPIC01683.1122V

[ 2] Vi zi, P. G. ; Dul ai , S. ; Mar schal
Gy.; Pocs, T.: Possible Identification Method for Martian Surface Organism

0)Y, Usmg a New Strategy of Nano- Robots 2013LPI....44.2281V



Micro Sized Space-Mothership
(MSSM) and Fleet of NPSDRs:s

NPSDRs are deployable from
- fleet of Micro Sized Space-Mothership (MSSM)

Micro Sized Space-Mothership (MSSM):

- to carry and distribute fleet of nano probes of NPSDRs
- reduced nearly cubic decimeter

NPSDRs:

- wide spectrum of independent or multiplied sensors
- fleet of analytical sensor ships i
- reduced smart telecommunication systems.

MSSMs gather, pack and transmit the collected data by
NPSDRs to the Earth.

Benefits:- cheap - abundant and redundant amount.
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Streaming Swarm Concept

Recent technologies allegedly promise fast speed space devices - probes -
accelerated by a launch base until to . [1].
Malcolm Ritter: Stephen Hawking joins futuristic bid to explore outer space,
phyS.Ol’g, Apl’” 12 2016, nttp://phys.org/news/2016-04-stephen-hawking-life-tiny-spacecraft. html

?

Hard challenges - Potential and promising concepts?

Streaming Swarm of Nano Space Probes (SNP)
as mission, instruments and payload concept.

|t 1 sndt possible to complete the mi

Aut hor 6s earlier works described the
(NPSDR) [2-4] and the fleet of Micro Sized Space-Motherships (MSSM) [5]
which type or similar devices maybe can fulfil the requirements incidentally.

OR MAGLEV STYLE ACCELERATING (estimated up to 100km/s)
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Hard Troubles + Really Hard Troubles

Affecting a swarm and elements in case of high speed.
A. Accelerating

How can we accelerating up to order of magnitude of speed of light? In the
vicinity of Earth it is maybe solvable to accelerate some type of space
probes. Not solved, some ideas available, laser acceleration

B. Decelerating

How can we decelerate down the probes
. Is any solution to use them ?.

C. Relativistic view and communications

According to different rates of Doppler effects new telecommunication systems
needed.

Can we measure any characteristic at the target for example outgassing,
magnetic fields and spectrums on a high speed?

D. Cosmic effects -Radiation
Extreme radiation affects the devices.
E. CONCEPTS AND POSSIBLE SOLUTIONS



Accelerating + Laser Accelerating

0.11 - 0.17 lightyear

7,200 GW . 0.21 - 2.1 lightyear

26,000 GW . 0.21 - 4.3 lightyear

75,000,000 GW 78,500 t . 0.50 - 0.4 lightyear

17,000,000 GW 7,850t . 0.50 - 10.4 lightyear

17,000,000 GW 785t . 0.50 - 10.4 lightyear

430,000 GW 785t . 0.50 - 0.4 lightyear

R.L. Forward:For ward, R. L. (1984) ARoundt r i JPushedLightsails,ed | akX. Tr ave
Spacecraft and Rockets, 'Vol. 21, Mar- -Apr, pp. 187-195



Some little calculation and counting

1t 0,1c 100 billion KWh = 1011 kWh
c = 300.000 km/s:

Ideal case:
p=E,/c, changeon mirror, Dpto mirror,
Ideal nanobot 10 cm® my= 1029 -Dp p=mv => Dv

Dv=2*E,/(my* C)

for low speeds above for relativistics below
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Some little calculation and counting

ELI laser, where IL = 1022 W/cm?, time is femtosecundum = 101° s

From above for 1 cm? E =102 W * 1015>s = 107 Ws = 10 MWs

perform calculations with IMWs laser

E, =1 MWs =10 Ws = 10° J

The length of the laser pulse temporal order of millisecond account: 103 s

Dv=2*E,/(my*c)=2*10°Ws/(10°kg*3* 108 m/s ) = 2/3 * 103 m/s

Approximately 1 km/s.

With a composite beam approximatelly: 1000 times faster in 1 secundum
Dv = 1000 km/s ideal

from O km/s to 1000 km/s it is average 500 km/s

Acceleration is in space only!

For planetary missions it is 10 times faster
than speeds of nowadays O.K.
for Overflight Passing Through missions



A. Accelerating

Sheaves of laser
ideas,

Hawking (2016) up
Vizi (2009) below



