P\
/UNISEC o¥
‘/ BULGARIA

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

59th Virtual UNISEC-Global Meeting

‘/“NISEG BULGARIA

Unlversny Space Engineering Consortium

Nikolay Tomov
UNISEC - Bulgaria Chairman, CASTRA Board Member
BULSIM Chairman
SEE Operations Chair

.V ..

\ /“NISEBGLOBAL

.................................

© 2025 UNISEC-Global. All rights reserved.



&

’I"NISEB BULGARIA

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

History of Local Chapter Activities

» Established in 2018 legally managed by G‘STRA *
» Adopted Guiding Principles of UNISEC-Global
» Follows the Vision of UNISEC-Global

- Participated in MIC in 2012, 2016, 2019

- Attended UNISEC-Global Meeting in 2013, 2016, 2017, 2018,
2019, 2021, 2024

- Participated in CLPT8
- Organized MIC Seminars, Workshops in 2012, 2013, 2016, 2018

- Held CanSat/HEPTA-Sat Training Program/Competition in 2016
and 2017

* Cluster AEROSPACE TECHNOLOGIES, RESEARCH AND APPLICATIONS (CASTRA) is an industry

driven non-government organization — cluster, consortia of technology driven SMEs, Academic and

research organisations and other professional NGOs, all developing technologies, products and services

(n the aerospace domain. .
o 8
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Hosted UNISEC-Global Events

e 4% UNISEC — Global Meeting in 2016
e 7% Nano-satellite Symposium in 2016

« 4t Mission Idea Contest for Micro/Nano-Satellite Utilization
in 2016

e 15t Deorbit Device Competition in 2016
* Hepta-Sat Training in 2017
* CanSat Training Competition in 2019
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CubeSat and CanSat for Education
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University Members

University members of UNISEC-Bulgaria:

e Sofia University

* National Military University

e Varna High School of Mathematics (associate)

* Technical University — Plovdiv

* Aerospace Technics and Technologies Lab at TU-
Sofia (in process)

* Naval Academy — Varna (in process)

* Bourgas University (in process)
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Aerospace Engineering N/ ORIORS,
MSc Programs in Bulgaria
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Start-ups

Three start-ups initiatied by UNISEC- Bulgaria former
students

TECHMNOLOGIES

x /) SFERA “Space Vision” Ltd.
S] L_/ | P

R&D Initiative for Gives planetary-scale R&D in aerospace
building a awareness for each engineering and new
Spacecraft organization based on Earth technologies

Observation Data

More to come...
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for Universities
coordinated by NASA
experts

* Locally supported by
UNISEC-Bulgaria and
BULSIM
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https://simulationexplorationexperience.org
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https://bulsim.org/
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FreeFlyer® Training

Synergy S&T is an
official Vallue Added
Reseller of a.i.
SYNERGY solutions for EU

Simulation & Training

Status Mess

ge: The Missie executed successfully

The FreeFlyer Output Screen

FreeFlyer® Training for Lecturers

Designing Mission Plans and Satelite
Comminications students work by
using FreeFlyer®
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https://synergy-simulation.com/
https://ai-solutions.com/
https://ai-solutions.com/

R ——————————————————
lQ

\ ’/““ISEBBULGARIA

nnnnnnnn y Space Engineering Consortium

°o o.

uuuuuu SLUNISEEE oo%



S robust -

Radlatlon

Integrated Clrcu]ts deS|gn'

libraries and verlflcatlon'
tools for ESD rellablllty in -

IMEC’s radhard: DARE IC

des:gn I|brar|es for space“

Fllght herltage

Tools Design Window Edit Add Check Sheet Options.

16/ S OEDNFELAL2AGR

} Heu_ "
I

Cudrrent TRL: 9

Contact: Dr. Vesselin Vassuev
vesselin.vassilev@castra.org
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NIR SWIR meta optlcs for designing of advanced
' space based multl-spectral |mag|ng sensors

ContaCt Dr. Alexandar Krumov ' The ' nanoffabrlcatlon technology aIIows
mfo@laboraxpert com. cteating © novel *  lightweight, © _complex
| 7 - - functionality optical elements to be used. in
- SR 'the'desi‘g'n of advanced space- application
| . optical systems for remote sensing. of Earth
.and planets |

nano-fabncated
meta-lens :
-structu re

" | 230002 1/2300033 '
=& 3

Z Actual multl-speqtral image (in art|f|C|al colours) o
i 'the Mars moon ‘Phohos, achieved during. the

b A : ' ,mternatlonal Phobos space mission of 1988. The
. The novel meta Ienses.;_lmage is from a dedlcated design of a,remote

.Meta-lens assembly in a - are to be used in the _sensing |mag|ng spectrometer largely develope(
random vibration test deS|gn of advanced new by Bulgarian scientists from SRTI-BAS.

system for- ' space’ space - based remote New image sensors using meta-optics are' to b
environment testing . sensing ' imaging : developed for remote sensing missions of Eartl

systems and Solar system bodles | .‘
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Contact Mr. PIamen Petkov
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https://www.bulgariasat.com/inquiries@bulgariasat.com
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Contact Dr Ludmll Bankov Iudmll bankov@gmall com

A sketch of the newly designed IDMIRFMS
CubeSat module (Z-axis along satelllte :
veIoc|ty vector) ' ‘

"The expected performance of the’
- new 1u cube-sat IDM/RFMS module

Ab Range Sensiti Accur Orbital
y CUBESAT RAILS IDM/RF r vity acy resolution

Parameter
Ram lon Drift V, + 5000 ~50 % 500m
Velocity ms-! ms-’
Transverse lon V,  £5000 ~5ms"' % 500m

B Drift ms!

N lon Density n, 108-10? 10°m?* % <10m

m-3

\

& lon Mass m, 1-56 amu M/AM ~ % 500m

B Spectrum 60

™ 1on T, 300°-100 ~25°K % 500m
| Temperature 00°K

i lon Density An, 0.1-100% 0.02% % <10m

\— CUBESAT RAILS |I‘regu|arilies !ni

The.  ‘new 2023 | IDMIRFMS .payload
Development by Mlcroplus-r A'Ltd., under an
ESA - PECS contract is substantlal'ly smaller
(1u form factor), and is. havmg much improved
- characteristics compared to the 1980’s design.

The ‘BULGARIA. 1300 research satellite '
of the '1980’s, and one of its payloads —
the IDM/RFMS device as mounted.on the
outer surface (shown in the circle).
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National Space Debris Re-entry 1\-/
Risks Assessment portal(s)
in development A
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/ Solar panels fail / Subsequent breakup
Kasiiry Object: 2017-065B, SL-4 R/B

’4 B > Maijor breakup Impact Epoch: 2017-10-16T14:59:00.000
W b | \ Trajectory in EU —Trajectory out EU  EU Baundariesl

CASTRA is an user of the EU’s EUSST
- services. Actual prediction of the expected
re-entry trajectory of a rocket stage after
launch, in 2017. The red segments indicate

_ potential risks for affecting the EU territory
- and impact with ground objects (see the
M’_/ illustration to the | Ieft)
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Space debris re-
entries pose
increased risks to
people on Earth.
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Activities for 2025 and beyond

e Attracting more universities as active members

* Supporting the evolution of the Bulgarian
National Space Program

* Supporting the growth of Aerospace Engineering
University Programs

* Inspiring students for scientific work

* |nvolving students in practical aerospace projects
e Attracting funding from companies
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Let’s get in contact!
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NIKOLAY TOMOV
UNISEC — Bulgaria Chairman
CASTRA Board Member
BULSIM Chairman
SEE Operations Chair
e-mail: nikolay.tomov@castra.org
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