












DODATEK O HOSTOVÁNÍ KE SMLOUVĚ O ÚČASTI NA PROGRAMU MERIT


mezi



Středočeské inovační centrum, spolek
a
Astronomický ústav AV ČR, v. v. i.

Tento DODATEK O HOSTOVÁNÍ KE SMLOUVĚ O ÚČASTI NA PROGRAMU MERIT
uzavřené dne 13. dubna 2023 (dále jen „Dodatek o hostování“) uzavřely následující smluvní strany:


(1) Středočeské inovační centrum, spolek
se sídlem Strakonická 3367,150 00 Praha 5
IČO: 042 28 235
zastoupený XXXXXXXXXXXXXXXXX
(dále jen „Koordinátor“)
(2) Astronomický ústav AV ČR, v. v. i.
se sídlem Fričova 298, 251 65 Ondřejov
IČO: 67985815
Zastoupená XXXXXXXXXXXXXXXXX
č.ú. (CZK) 35-5478690277/0100 vedený u Komerční banka, a.s. (EUR) 35-5478700287/0100 vedený u Komerční banka, a.s.

(dále jen „Partner“)
(Koordinátor a Partner společně jako „Strany“)

PREAMBULE
(A) Strany uzavřely Smlouvu o účasti na programu MERIT (dále jen „Smlouva“), na jejímž základě je realizována jejich spolupráce při realizaci Programu a upraveny podmínky vzniku práva na poskytnutí Podpory.
(B) Realizace Projektu postoupila do další fáze, pročež Koordinátor vyzval Partnera k uzavření tohoto Dodatku o hostování.
(C) Partner v postavení Implementující organizace má zájem nabýt účinností tohoto Dodatku o hostování postavení Hostující organizace, se všemi právy a povinnostmi příslušejícími k tomuto postavení.

Strany v souladu s článkem 9 Smlouvy přistupují k uzavření Dodatku o hostování o následujícím znění:

1. Definice a výkladová pravidla
1.1. Není-li v tomto Dodatku o hostování uvedeno jinak, uplatní se v plném rozsahu definice a výkladová pravidla převzatá Stranami v článku 1 Smlouvy.

2. Předmět a prohlášení stran
2.1. Strany prohlašují, že
2.1.1. Výzkumník předložil Projekt, jehož specifikace tvoří přílohu č. 1 Dodatku o hostování;
2.1.2. Projekt předložený Výzkumníkem splňuje požadavky Programu;
2.1.3. Výzkumník má zájem realizovat Projekt u Partnera;
2.1.4. Výzkumník byl vybrán v rámci výběrového procesu Programu a jeho výběr, včetně přiřazení k Partnerovi, byl oficiálně schválen Řídicím výborem (Steering Committee) – Protokol o výběru Výzkumníka a jeho přiřazení k Partnerovi tvoří přílohu č. 2 Dodatku o hostování.

2.2. Partner se zavazuje nejpozději do 1. května 2025, od uzavření Dodatku o hostování uzavřít s vybranou výzkumníci, XXXXXXXXXXXXXXXXX, Pracovní smlouvu svým obsahem odpovídající Pokynům k Pracovní smlouvě (viz Příloha č. 3 Smlouvy). Nebude-li Pracovní smlouva dle předchozí věty v daném termínu uzavřena, pozbývá tento Dodatek o hostování účinnosti a Partner ztrácí postavení Hostující organizace.
2.3. Partner se dále zavazuje poskytnout Vybranému výzkumníku Spolufinancování za podmínek a v rozsahu stanoveném Smlouvou.
2.4. Partner bere na vědomí, že účinností tohoto Dodatku o hostování nabývá postavení Hostující organizace s právy a povinnostmi příslušejícími tomuto postavení. Tím nejsou dotčena další práva a povinnosti plynoucí Partnerovi ze Smlouvy.
3. Ostatní a závěrečná ustanovení
3.1. Tento Dodatek o hostování nabývá účinnosti dnem jeho zveřejnění v registru smluv.
3.2. Ve zbytku zůstávají ustanovení Smlouvy nedotčena.


V 	 dne 4.9.2024		V 	 dne 2.9.2024	

               
                   el. podpis                                                                el. podpis
            
              XXXXXXXXXXXX		         XXXXXXXXXXXXX

                   Koordinátor		                   Partner












Příloha č. 1 – Specifikace Projektu
Příloha č. 2 - Protokol o výběru Výzkumníka a jeho přiřazení k Partnerovi (Zápis z jednání Steering Committee)
Obě přílohy jsou součástí Dodatku.

MAPMET

1. EXCELLENCE

1.1 Quality and pertinence of the project’s research and innovation objectives (and the extent to which they are ambitious, and go beyond the state-of-the-art).
In the proposed project we suggest mapping the material distribution of meteoroids in the solar system with improved spectral methodology and complex study from a dynamical and physical point of view. The study of these bodies can contribute to unravelling so far unanswered questions about the origin of life on Earth.
Understanding the formation of the solar system is a pivotal focus of contemporary astronomical research. The study of asteroids and comets, having strayed from the region of planet formation during the solar system's evolution, is of significant importance. These celestial bodies serve as remnants from the protosolar cloud's early phases, offering valuable insights into the solar system's formation. Given the substantial technical and financial demands associated with space missions targeting asteroids and comets, researchers have focused on ground-based observations of their fragments, known as meteoroids. As meteoroids collide with the Earth's atmosphere, they create luminous events called meteors. Compositional analyses of meteorites (solid objects that survived the meteor phase and were collected on the ground) provide us the most information about the compositional distribution of small solar system bodies. On the other hand, meteorite findings are highly sporadic and found samples originate in relatively strong materials, mainly in asteroids. However, it's crucial to prioritize studying the composition of the diverse meteoroid population to gain a more comprehensive understanding of their composition. By using optical video systems or photographic plates equipped with diffraction gratings, we can analyse the emission spectrum of a meteor to determine the chemical composition and physical conditions of the meteor’s flight. Additionally, multi-station observations enable the calculation of a meteoroid's original heliocentric orbit and thus, often provide a link to a specific meteoroid stream originating from the parent body of a comet or asteroid.
The spectral classification of meteors, introduced by XXXX et al. (2005)1, relies on measuring the relative intensity of Na I-1, Mg I-2, and Fe I-15 in low-resolution meteor data. This method allows us to recognize significant compositional differences between meteors and the effects of space weathering on meteoroids2. So far, a comprehensive examination of meteor spectra utilizing the physical model of meteor radiation to obtain relative abundances of the main elements has been carried out only in a few individual higher- resolution meteor spectra3. We are still missing direct links between the meteor spectral classification and the real different meteoroid composition types. Only a fraction of these meteoroids corresponds to the particular type of meteorites found on the Earth. Several laboratory experiments have been carried out to replicate meteors4, and so far, no one has been able to link spectra from simulated conditions with real meteor spectra using a large dataset of meteorite types and meteor data.
Recently, the Faculty of Mathematics, Physics and Informatics, Comenius University in Bratislava (FMPI CU) obtained the first large and unique collection of meteorite spectra of a wide range of different meteorite types5. These spectra were acquired during laboratory experiments in a plasma wind tunnel at the Institute of Space Systems (IRS), University of Stuttgart. The simulations corresponded to atmospheric entry-like conditions
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of a low-speed meteor (~12 km/s at an altitude of ~80 km) originating in asteroidal orbits. The plasma wind tunnel is mainly used for basic testing of thermal protection material, which is used during entry movement of cosmic spacecraft into the atmosphere of planets, specifically Earth, Mars or Venus6. Twenty-eight meteorite samples of different types were involved in the experiment and captured by the high-resolution Echelle spectrograph owned by IRS.
The first results of laboratory spectral data were focused on examining the most suitable markers of H2O molecules and organic compounds in meteoroids, which are hydrogen (Hα) and cyano radical (CN) emissions in meteor spectra7. The presence and relative intensity of both emissions in different meteorites were studied to demonstrate the variations of water and organic content in particular meteorite types. The results of the analysis of the relative intensities of the most important detected lines (Fe I, Mg I, Cr I, Mn I, Si I, Na I, Ni I) with respect to their potential to be measured in meteor observations will be compiled in the upcoming article8 with the researcher as a co-author. It was found that the combination of measured line intensity ratios allows us to distinguish the main meteorite types and classes. However, in the case of meteorites with very similar composition, the spectra look to be more homogeneous. This result indicates that the interpretation of specific measured line intensity ratios may not be sufficient to differentiate meteorite classes with similar composition. To tackle this issue, the application of the radiation transfer model considering the thermal equilibrium of radiating gas cloud and self-absorption affecting emission lines in the meteor spectrum is needed. So far, this approach has not been done by FMPI CU.
The main objective of the project is to map the material distribution of meteoroids and their diversity within the solar system by using improved methods. To accomplish this objective, we aim to apply the radiative transfer model (accounted for self-absorption) developed by the potential supervisor – XXXXX – to determine the meteoroid composition. The Department of Interplanetary Matter of the Astronomical Institute of the Czech Academy of Sciences (AI ASCR) at the Ondřejov observatory (host organisation) has a long tradition in meteor observations, both in photographic observations of bright meteors representing cm-dm-sized meteoroids and in video observations of faint meteors representing mm-sized meteoroids10. One of photographic systems located in Ondřejov and an example of captured meteor spectrum are displayed in Figure 1.1. In this project, we will focus predominantly on medium-resolution spectrographic meteor spectra providing a more detailed analysis of emission lines and even fainter lines than lower-resolution video spectral observations. Every year, estimated 40 000 tonnes of interplanetary material enter the Earth’s atmosphere from which only small fraction is found and analysed11. At the end of the project, we expect to be able to identify any meteoroid material type just from photographic meteor spectra. Additionally, compositional differences are expected between meteoroid populations of varying sizes, resulting from environmental factors, thermal history and origin in distinct parent bodies. Therefore, our study focuses also on examining smaller meteoroids from video spectra and comparing their complex spectral, dynamical, and structural properties with larger meteoroids from photographic spectra.
The objectives of the presented project are as follows:
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1. Apply the radiative transfer model of the host organisation on unique high-resolution Echelle data of ablated meteorites to obtain relative abundances of all elements typically visible in meteor spectra. This object will take place in cooperation with FMPI CU, which will provide 22 reduced and calibrated high-resolution Echelle spectra from a wide range of laboratory tested meteorites for model fitting. These complex measurements will bring yet unexplored possibility of applying laboratory acquired meteorite spectra on real meteor spectra.
2. Validate the radiative transfer model for the reliable recognition of meteoroid composition with respect to different meteorite types and classes. The relative abundances of investigated elements measured from all Echelle meteorite spectra will be confronted with laboratory-measured bulk composition of each meteorite from the published literature. In this way, the model will be, for the first time, validated on spectra from meteorites with known composition.
3. Select suitable bright meteors captured by multiple stations and with high-quality spectra from medium-resolution digital photographic cameras managed by AI ASCR. Process and analyse these data – determine orbital and structural properties (from multiple station observations) and relative abundances of identified elements (from model fitting). Determine material type of each meteor spectrum.
4. Select suitable fainter meteors captured by multiple stations and with high-quality spectra from video cameras in lower resolution managed by AI ASCR. Process and analyse these data - determine orbital and structural properties and relative intensities of identified elements. The spectral and structural study of these fainter meteors will enable a more complex understanding of the composition of the analysed meteoroid population and comparison of compositional differences with larger (cm - dm) meteoroids.
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Figure 1.1: Digital camera in Ondřejov (left) and an example of meteor and its spectrum (right) 10
photographed by the spectral camera (meteor is on the right and its spectrum on the left).


1.2 Soundness of the proposed methodology (including interdisciplinary approaches, consideration of the gender dimension and other diversity aspects if relevant for the research project).
The proposed project is predominantly oriented on modelling and analysing laboratory spectra of meteorites found on Earth and meteor spectra from real observations in the atmosphere. Laboratory-calibrated spectral data of 22 meteorites captured by the high-resolution Echelle spectrograph will be shared between FMPI CU and AI ASCR. The radiative transfer model and fitting procedure developed by AI ASCR will be used

to determine the relative abundances of Fe, Mg, Cr, Mn, Si, Na, H, and Ni in laboratory meteorite spectra. The model assumes local thermal equilibrium and self-absorption in optically thick radiating plasma representing real physical conditions in the gas that envelops the meteoroid in the atmosphere. Known elemental abundances of each meteorite will be compiled from published literature. By comparing the results from the model with real compositional data of meteorites, the accuracy of the model will be tested. Based on these results, spectral characterization of each meteorite type (even of very similar meteorite material types, such as H, L, and LL ordinary chondrites) will be defined. These results will serve as reference data for meteor spectra. Since reference data are derived from meteorites, our primary focus will be on analysing the spectra of meteors originating from asteroids.
The correlation between the spectral classification of meteorite samples from Echelle spectra and the real composition of known meteorite samples will be used to define the constraints for spectral properties to be identified with specific meteorite material types. We need to consider that unlike for meteors observed in the atmosphere, spectra of ablating meteorites obtained in the laboratory may be affected by their contamination on Earth. Even though most of the tested samples were selected as “fresh” meteorite falls, their terrestrial age varies. The dependency of the measured element content on the known or measured terrestrial age for each meteorite will be evaluated and considered for the interpretation of calculated elemental abundances.
The Ondřejov observatory, the center of the European Fireball Network, operates several digital photographic cameras providing observation and spectra of bright meteors, which are relatively rare compared to fainter meteors. At least 30 photographic meteor spectra will be processed. Only meteors observed by at least two separate stations, allowing for dynamical study, will be selected for our analysis. Astrometric meteor data reduction, determination of meteor orbits and structural properties of meteoroids, as well as calibration of spectral data will be performed using softwares developed by AI ASCR. The radiative transfer model fitting will be performed on spectral meteor data to obtain the abundances of all previously mentioned elements. The abundances determined from laboratory meteorite spectra will be compared with abundances determined from meteor spectra in order to determine specific material types of asteroidal origin. This will lead to a significant improvement in the meteoroid composition determination.
Lower-resolution video spectra of faint meteors (at least 50) will be processed in the same way as photographic meteor spectra of bright meteors. However, due to the system resolution, the spectral analysis will be performed based on a simplified method of measuring relative line intensities in the meteor spectrum (without application of physical model). These results will be compared with the spectral classification of brighter meteors and also with the results of other authors12.
The proposed project has a strong multi- and interdisciplinary approach. The analysis of astronomical observations (spectral and dynamical) will be linked with laboratory experiments, which require expertise in plasma physics and knowledge of the mineralogy of the tested meteorite samples. Spectrum modeling will be used to determine the composition of meteoroids and laboratory tested meteorites as well. The modeling of meteor radiation requires a deep understanding of the physical processes involved in meteoroid interaction with airflow. The known mineralogical and chemical compositional data of meteorites will serve to validate the model. In addition, the overall evaluation of the meteoroid composition will be established based on its association with the parent body. This association will be deduced from the dynamical and structural properties of meteoroids obtained from dynamical integrations. While the proposed study classifies as fundamental science, it also enables the contribution to the understanding of the origin of life on Earth.
Based on the detailed research of studies regarding the gender dimension, we are not aware of any biological characteristics (sex) and social/cultural features (gender) that are relevant in the concepts, theories and models proposed in the project. This project concerns a very narrow area of space research, called meteor astronomy,
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without any connection with the gender dimension issue and other diversity aspects. We are aware that in the field of astronomy, there are fewer female researchers than male researchers. Therefore, we will engage proactively in public outreach efforts to encourage individuals from underrepresented gender to pursue studies in astronomy and astrophysics and engage in research.
In order to respect the philosophy of open science and FAIR principle, the laboratory data of meteorite spectra will be available at the common repository managed by FMPI CU in cooperation on this project at the beginning of the fellowship. At the end of the analysis of elemental abundances calculated from meteorite spectra, the results (resulting fits, elemental abundances for all meteorite spectra, and other calculated parameters) will be available at the common repository managed by AI ASCR. Both repositories will be shared and managed by responsible persons (researcher of this proposed project, supervisor, manager of data owned by FMPI CU and other members of the team). Both repositories will contain a manual with the content of the data and all information needed for their easy understanding and further use. The format of the shared data will be agreed upon with both institutions at the beginning of the project. The resulting spectral data of photographic and video meteors will be stored in separate external disks. These can be used for possible future analysis even after the implementation period of the project. On-demand they could be offered to possible future collaborators and students. In order to achieve open science of research outputs, all pre-prints will be shared on the open- access archive (arXiv.org) as soon as possible and data will be made available on request.

1.3 Quality of the two-way transfer of knowledge between the researcher and the host.
The researcher of the proposed project has experience with unique laboratory measurements of meteorites performed in the plasma wind tunnel at the University of Stuttgart and subsequent detailed spectral analysis of their spectra. The shared laboratory data and obtained knowledge will expand the research topic of the host organisation. In addition, within the scope of this project, the experimental spectral data of meteorites will allow the host organisation to test its physical model of meteor spectral radiation. Moreover, the researcher has experience in analysing signs of the presence of water and organic compounds in meteoroids, which represents yet an unexplored area of the research of the host organisation.
Ondřejov observatory is ideal host organisation for the proposed project as its researchers have long-term experiences with the study of small solar system bodies. The working team is unique in the field with its well known European Fireball Network for observations of bright meteors, which is recognized worldwide. The researchers are experts in study of the physical and dynamical properties of meteors, fragmentation of meteoroids and modeling of meteor spectra. All these different approaches of meteor analysis, that will be applied in this project, will enhance the current knowledge and data processing skills of the researcher. This fellowship would offer the researcher the possibility to deepen his knowledge also in related fields investigated at the host organisation. In addition, it brings an opportunity to learn how to manage a project, improve critical thinking and communication skills through leading a project, writing papers, participating in conferences and public outreach.

1.4 Quality and appropriateness of the researcher’s professional experience, competences and skills.
The researcher is well experienced with meteor and meteor spectra measurements, analysis, and their interpretation. Her orientation in this field of research dates from her bachelor thesis in 2015 focusing on the determination of orbital and atmospheric characteristics of bright meteors. Her diploma thesis was focused on the investigation of diversity in spectral and structural properties of meteoroids. During her PhD studies, she has become an important part of the AMOS (All-sky Meteor Orbit System) team at FMPI CU focused on spectral and physical studies of meteoroids by investigating large datasets of meteor observations. She has participated in the maintenance of the AMOS network and has gained a lot of skills in data analysis in the field

of meteor astronomy. Her dissertation thesis, recently defended, was focused on the spectral characterization of meteoroids with an emphasis on water and organic matter. This study has brought a remarkable contribution to the understanding of organic compound transfer within the solar system.
The researcher was the main coordinator and investigator of three Comenius University junior grant projects focused on meteor spectra research. In addition, she participated in two ESA (European Space Agency) projects and one VEGA project focused on meteor and meteorite ablation spectroscopy. She also participated in two of three experimental campaigns of simulated meteorite ablation in the plasma wind tunnel at the University of Stuttgart, mentioned in section 1.1. She is the main author of the paper in a peer-reviewed journal of Icarus focused on the analysis of the detection of CN and H emissions in laboratory meteorite spectra13. This is the first study of confirmed CN and H emissions as tracers of water and organic content in meteoroids. The researcher is a co-author of three papers in peer-reviewed journals of Astronomy & Astrophysics14, Monthly Notices of the Royal Astronomical Society15, and Icarus16, and a co-author in an upcoming paper in Astronomy & Astrophysics17. During her PhD studies, she gave talks at several international conferences, two of them with prestige impact (Meteoroids 2022, Asteroid, Comets, Meteors Conference 2023).
The researcher participated at "Dynamics in the Universe" summer school organised by FMPI CU in Slovakia, and internship mobility at ESA - ESTEC (European Space Research and Technology Centre) in the Netherlands and at the Department of Interplanetary Matter AI ASCR in Ondřejov, both focusing on meteor spectra analysis. During her studies, she gained experience teaching bachelor students and reviewing one bachelor thesis. Besides her scientific research, she has also contributed to the popularization of astronomy and actively participated in the events at the FMPI CU.

2. IMPACT

2.1 Credibility of the measures to enhance the career perspectives and employability of the researcher and contribution to his/her skills development.
The implementation of the project will represent a significant development of the researcher`s further career. The researcher will broaden his knowledge of meteor observation analysis. She will gain experience and skills with theoretical models of meteoroid fragmentation and meteor radiation which she can use in the future for the development of more complex models and fitting procedures of meteor spectra. The project will enable her to collaborate with top experts in the field. She will gain also important contacts with researchers from other institutes collaborating on projects with the host organisation including the secondment institution of the University of Western Ontario in Canada. This will be important for potential future employability at one of these institutes as the researcher plans to follow up her research at the end of the project.
Active participation in planned international conferences and seminars within the host organisation and public outreach activities will broaden the communication skills of the researcher. At the end of the project, the researcher will be an independent excellent researcher in the field, able to apply for high-profile grants and manage his own project team in collaboration with experts from previously mentioned institutions.
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2.2 Suitability and quality of the measures to maximise expected outcomes and impacts, as set out in the dissemination and exploitation plan, including communication activities.
The dissemination, exploitation and communication of the project topic, related topics, and future outputs are integral components of the proposed project. The communication and sharing tools will differ according to the target audience. All these activities are included in the Gantt chart and respective work packages in section 3.1.
Two publications in peer-reviewed journals (Astronomy & Astrophysics/MNRAS/Icarus/Planetary and Space Science) will be published as part of the project which will ensure the dissemination of the project results in the professional community. The first publication will contain results from calculated elemental abundances from laboratory meteorite spectra. The second publication will focus on determining the meteoroid composition from a large meteor spectra dataset. During the implementation of the project, four contributions are planned for international conferences (Meteoroids 2025, International Meteor Conference 2025, Asteroids, Comets, Meteors 2026, International Meteor Conference 2026), either as posters, or as presentations, and as part of the proceeding. The aim is to promote the results of the project in the professional community of researchers. If possible, the contributions will be added to the social networking site for the scientists, e.g., Researchgate, in order to disseminate the information about the results also in the broader scientific community. Additionally, the researcher plans to participate at the Interplanetary Matter seminar at the Astronomical and Geophysical Observatory in Modra, Slovakia in 2026 and at seminars organised at the host organisation. The results coming out of the project will be applied to further research in meteor astronomy at the host organisation. Additionally, the outcomes will have the potential to be used for building collaborative research projects with other researchers at conferences and seminars.
During the project implementation period, there are two planned presentations of the actual results of the project at the seminar organised for students of FMPI CU in Slovakia and at the Astronomical Institute of Charles University in Prague. This will ensure the communication of the results also between the students in order to motivate them for their choice of research project for bachelor, master or dissertation thesis.
As part of the project, there will be organised two public-outreach lectures for the general public to increase knowledge about the universe and the importance of its investigation with a focus on meteor astronomy. The video record of these lectures will be publicly available on the website and social media of the host organisation, e.g. Facebook. In addition, the researcher will participate in two public activities, called "Chat with an astronomer" organised by the host institution annually during the International Day of Women and Girls in Science to increase the gender balance in astronomy research. Moreover, the researcher will actively participate in all activities organised by the host institution (e.g., Researchers‘ Night, Doors Open Days at Ondřejov observatory).

2.3 Sustainability of the candidates’ research project in the Region (Central Bohemia/Czech Republic). Opportunities to continue the research through regional/international collaboration with relevant industry or academic sectors.
The proposed project will have a strong impact on the scientific community in the Czech Republic as it will bring sustainable international collaboration with the academic sector. One cooperation will take place from the beginning of the project with FMPI CU in Slovakia and the other will be possible during the secondment with the University of Western Ontario in Canada. Since the research areas of both institutions are closely related, there is a potential for continuation and expansion of cooperation through collaborative research projects even after the end of this project. The collaborations will result in high-level scientific publications. The research area of the project has a strong basis in Central Bohemia, so additional funding will likely be provided after the implementation period of the project.
The proposed project will also increase the knowledge level of the society in the region through the popularization of space science and new results in yet mostly unexplored area of planetary science.



3. IMPLEMENTATION

3.1 Quality and effectiveness of the work plan and assessment of risks.
If supported, the foreseen start date of the project is in the 4th quarter of 2024 (in November). The proposed activity is scheduled to be concluded within 30 months. Progress reports will be held every 6 months. WP1 (Radiative transfer model application) and WP2 (Validation of the radiative transfer model) will start simultaneously and will be concluded within 6 and 12 months, respectively. The output of these work packages will be a list of characterization of individual meteorite samples based on measured elemental abundances. Using on the results obtained in WP1, the next stage of the activity with WP3 (Photographic meteor observations processing and analysis) will be initiated from the 8th month of the project start and is planned to be concluded within 19 months. As a result, a catalogue of photographic spectra of bright meteors with precisely identified meteoroid material types will be compiled. The final work package – WP4 (Video meteor observations processing and analysis) will start from the 20th month and is planned to be concluded within 11 months. This package will bring a comparison of different meteor spectra datasets and an evaluation of compositional differences between smaller and larger meteoroids. The secondment is planned between the 22nd and 25th month. Overall, the implementation of this project will improve our knowledge about the diversity of material composition of small objects in the solar system. Description of individual work packages, including objectives, tasks, deliverables, and milestones are presented below and the schedule flow is displayed in Figure 3.1. The risk management is presented in Table 3.1.

	Work package 1 (WP1): Radiative transfer model application

	Objective 1 (O1): Application of the radiative transfer model and fitting procedure to laboratory meteorite data
Tasks:
T1.1: Apply the radiative transfer model to fit and determine the abundances of Fe I, Mg I, Cr I, Mn I, Si I, Na I, and Ni I from all laboratory meteorite spectra.
T1.2: Evaluate the accuracy of the determined elemental abundances from the modelling.
T1.3: Compile inputs (elemental abundances, composition type characteristics) for the medium-resolution meteor spectra analysis to be performed in WP3.
Deliverables:
D1.1: Talk about the preliminary results of the project at the seminar for students of FMPI CU in Slovakia (March 2025). D1.2: Public-outreach activity: "Chat with an astronomer" organised by the host institution during the International Day of Women and Girls in Science (February 2025).
D1.3: Creation of catalogue of meteorite spectra for different meteorite material types (resulting fits from modelling).
Milestones:
M1.1: Control point: internal report of the obtained results in WP1.



	Work package 2 (WP2): Validation of the radiative transfer model

	Objective 2 (O2): Validation of the methodology for connecting the laboratory meteorite spectra with known composition of meteorites
Tasks:
T2.1: Collect published abundances of known meteorite samples and quantify terrestrial weathering of meteorites with respect to their terrestrial age.
T2.2: Evaluate the correlation between relative abundances of main elements determined from Echelle spectra modelling and published abundances of known meteorite samples.
Deliverables:
D2.1: Creation of catalogue of published bulk composition for all laboratory tested meteorites.
D2.2: Progress report of the obtained results (April 2025).
D2.3: Peer-reviewed publication - results from laboratory meteorite data (October 2025).




D2.4: Contribution at the Meteoroids conference in Australia in July 2025 (results from laboratory meteorite data). D2.5: Contribution at the International Meteor Conference (results from laboratory meteorite data, the place is yet unknown, ~ September 2025).
Milestones:
M2.1: Control point: internal report of the obtained results in WP2.


	Work package 3 (WP3): Photographic meteor observations processing and analysis

	Objective 3 (O3): Processing, reduction, analysis and compilation of results for selected photographic meteor observations
Tasks:
T3.1: Selection of best collected photographic meteor data (at least 30 multi-station meteors with spectrum) and their processing.
T3.2: Measure meteor trajectories and determine orbital elements and structural properties of selected meteors.
T3.3: Determination of elemental abundances of selected meteors and comparison with compiled results in WP1 and WP2.
T3.4: Estimate material type of all processed meteors and compile obtained results.
Deliverables:
D3.1: Talk about the actual results of the project at the seminar at the host organisation (November 2025).
D3.2: Public-outreach activity: "Chat with an astronomer" organised by the host institution during the International Day of Women and Girls in Science (February 2026).
D3.3: Talk about the actual results of the project at the seminar for students at the Astronomical Institute of Charles University in Prague (March 2026).
D3.4: Creation of catalogue of photographic meteor spectra and determined material type.
D3.5: Progress report of the obtained results (October 2025).
D3.6: Progress report of the obtained results (April 2026).
D3.7: Talk about the actual results of the project at the Interplanetary Matter seminar at the Astronomical and Geophysical Observatory in Modra, Slovakia (~ May 2026).
D3.8: Contribution at the Asteroids, Comets, Meteors conference in Poland (July 2026, results from photographic meteor data).
D3.9: Peer-reviewed publication - results from photographic meteor data.
D3.10: Contribution at the International Meteor Conference (results from photographic meteor data, the place is yet unknown, ~ September 2026).
D3.11: Public-outreach lecture about meteor astronomy.
Milestones:
M3.1: Control point: internal report of the obtained results in WP3.



	Work package 4 (WP4): Video meteor observations processing and analysis

	Objective 4 (O4): Processing, reduction, analysis and compilation of results for selected video meteor observations
Tasks:
T4.1: Selection of best collected video meteor data (at least 50 multi-station meteors with spectrum) and their processing.
T4.2: Measure meteor trajectories and determine orbital elements and structural properties of selected meteors. T4.3: Measure relative intensity of Na I, Mg I and Fe I to determine spectral classification of selected meteors. T4.4: Compare results with spectral classification of brighter meteors and the results of other authors.
Deliverables:
D4.1: Progress report of the obtained results (October 2026).
D4.2: Creation of catalog of physical properties of meteor showers supplemented with knowledge acquired during the secondment.
D4.3: Final report of the project results (April 2027).
D4.4: Creation of catalogue of video meteor spectra and determined spectral type.
D4.5: Public-outreach lecture about meteor astronomy (January 2027).
Milestones:
M4.1: Control point: internal report of the obtained results in WP4.



3.2. Relevance, feasibility and benefit for the research project objectives of the planned temporary placement in academic or non-academic sector (secondment), (NOTE: secondment is not the fellowship). Quality of the secondment choice in terms of at least one of the following principles: intersectorality, interdisciplinarity or international mobility.

Figure 3.1: Gantt chart of the proposed work schedule. Secondment period is marked as S and M refers to month elapsed from the start of the project.
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Table 3.1: Risk management.

	Problem
	Risk
	Mitigation

	Mineralogical and chemical composition analysis of meteorites published in literature may provide incomplete bulk composition data for individual
meteorite samples.
	
medium
	In case of incomplete bulk composition data, the mean composition computed from several meteorites of the same type from published literature will be used (WP2).

	
Spectra of meteorites obtained in the laboratory may be affected by terrestrial weathering.
	
high
	We will narrow the analysed dataset to “fresh” meteorite samples, handled shortly after their impact.
The quantification of the weathering effects and mineralogical
alteration of meteorites with respect to their terrestrial age will be performed (WP2).

	The stations for photographic and video
observations of meteors managed by the Ondřejov observatory may undergo technical failure.
	
low
	In case of a low number of collected meteors suitable
for analysis, a wide selection of archive data can be used (WP3 and WP4).



The researchers of the secondment organisation, the University of Western Ontario in Canada, are experts in the dynamical modelling of meteoroid orbits and measurement of the physical structure of these bodies18. Their own CAMO mirror tracking system for optical observation of meteors allows for detailed observations of meteor fragmentation. The erosion model in combination with an improved observation system enables them to derive physical properties of meteoroids, such as bulk density and porosity, more precisely. In the proposed project, we will deal with the complex characterization of meteoroids from a dynamical, physical and chemical point of view. Pursuing a deeper understanding of the physical properties will expand our interpretation of the overall properties of the meteoroid material.
During the secondment, the researcher will work with the meteoroid modelling tool using real meteor observations obtained by the secondment organisation to estimate the physical properties of several meteor showers. The results will be implemented into the project objective by broadening information about the physical parameters of specific meteor showers. This will represent an important benefit to the overall interpretation of the project results. The secondment will bring more active cooperation between the two institutions, which could be followed up by the building of collaborative research projects, in which could participate other researchers after the completion of the secondment. Moreover, the researcher's expertise in meteor spectroscopy will enhance the secondment organisation research and could potentially contribute to the development of spectral meteor observations. So far, the secondment organisation has not been involved in such observations.

XXXXXXXXXXXXXXX

Zápis z jednání Steering Committee MERIT dne 25.07.2024

Přítomni:
· XXXXXXXXXXXXXXX
· XXXXXXXXXXXXXXX
· XXXXXXXXXXXXXXX
· XXXXXXXXXXXXXXX
· XXXXXXXXXXXXXXX
· XXXXXXXXXXXXXXX
Omluvena: 
· XXXXXXXXXXXXXXX

Program schůze:
1. Představení stavu probíhajících výzkumných projektů po ukončení prvního reportovacího období
2. Schválení vyplacení dotace hostujícím organizacím na základě zaslaných žádostí o platbu
3. Představení výsledků druhé výzvy
4. Schválení projektů vybraných v druhé výzvě


Návrh usnesení: Řídicí komise MERIT bere na vědomí program jednání.
Výsledky hlasování Pro: 4 ; Proti: 0
Přijaté usnesení: Řídicí komise MERIT bere na vědomí program jednání.

1. Představení stavu probíhajících výzkumných projektů po ukončení prvního reportovacího období

Návrh usnesení: Řídicí komise MERIT bere na vědomí stav probíhajících výzkumných projektů po ukončení prvního reportovacího období.
Pro: 4 Proti: 0
Přijaté usnesení: Řídicí komise MERIT bere na vědomí stav probíhajících výzkumných projektů po ukončení prvního reportovacího období.

2. Schválení vyplacení dotace hostujícím organizacím na základě zaslaných žádostí o platbu

Návrh usnesení: Řídicí komise MERIT schvaluje vyplacení dotace hostujícím organizacím na základě zaslaných žádostí o platbu 9 projektů viz příloha č 1), jejichž realizace probíhala v období od ledna do června 2024.
Pro: 4 Proti: 0
[image: ]

[image: ]
Přijaté usnesení: Řídicí komise MERIT schvaluje vyplacení dotace hostujícím organizacím na základě zaslaných žádostí o platbu 9 projektů (viz příloha č 1), jejichž realizace probíhala v období od ledna do června 2024.

3. Představení výsledků druhé výzvy


Návrh usnesení: Řídicí komise bere na vědomí informaci o průběhu hodnocení druhé výzvy.
Výsledky hlasování Pro: 4 ; Proti: 0
Přijaté usnesení: Řídicí komise bere na vědomí informaci o průběhu hodnocení druhé výzvy.

4. Schválení projektů vybraných v druhé výzvě


Návrh usnesení: Řídicí komise MERIT schvaluje seznam předložených podpořených a rezervních projektů. Komise schvaluje celkem 24 projektů druhé výzvy programu MERIT (viz příloha č. 2), z nichž 16 projektů, které získaly v hodnocení nejvyšší skóre, budou podpořeny, a 8 rezervních projektů může být podpořeno v případě, že některý z podpořených projektů nebude realizován.
Výsledky hlasování Pro: 4; Proti: 0
Přijaté usnesení: Řídicí komise MERIT schvaluje seznam předložených podpořených a rezervních projektů. Komise schvaluje celkem 24 projektů druhé výzvy programu MERIT (viz příloha č. 2), z nichž 16 projektů, které získaly v hodnocení nejvyšší skóre, budou podpořeny, a 8 rezervních projektů může být podpořeno v případě, že některý z podpořených projektů nebude realizován.

Řídíce komise stanovila termín na příští setkání k prvnímu reportovacímu období dne 29.1.2025 ve 14:30 hodin.




Zapsala:	Zápis ověřil:
XXXXXXXXXXXXXXX                                                  	XXXXXXXXXXXXXXX
Programová manažerka MERIT	Předsedající Steering Committee

Příloha č. 1
Seznam probíhajících projektů

	Jméno kandidáta
	Instituce
	Název projektu

	XXXXXXX

	
Národní ústav duševního zdraví
	Rozluštění osy střevní mikrobiom- mikroglie v progresi nemocí

	
XXXXXXX

	

Astronomický ústav AV ČR
	Zkoumání kompaktních hvězdných pozůstatků a jejich vliv na evoluci
hvězdokup

	
XXXXXXX

	

ELI Beamlines
	Laserem urychlené protony (LDP) a jejich zvýšená účinnost pro použití v protinádorové terapii

	
XXXXXXX



	



HiLASE, Fyzikální ústav AV ČR
	Vývoj laserového systému s vlnovou délkou 2 µm a CPA (chirped pulse amplification) založeného na Ho tenkodiskovém regenerativním zesilovači

	
XXXXXXX

	

Ústav živočišné fyziologie a genetiky AV ČR
	Vzory genomové rediploidizace u neopolyploidů parmičkovitých,
sekavcovitých a kaprovitých ryb

	

XXXXXXX

	

Výzkumný ústav geodetický, topografický a kartografický
	Výzkum, plánování a realizace měřicích činností k zajištění metrologické návaznosti Státního
etalonu délky od 25 m do 1450 m

	XXXXXXX

	Výzkumný ústav geodetický, topografický a kartografický
	Výhody integrovaného GNSS pro geodézii, geofyziku a geodynamiku

	



XXXXXXX

	



Univerzitní centrum energeticky efektivních budov ČVUT
	Hodnocení pasivních strategií pro udržitelnou výstavbu budov v České republice z hlediska energetické náročnosti. Zkoumání dlouhodobých vzorců klimatických změn a
extrémních podmínek.

	

XXXXXXX

	


Ústav termomechaniky AV ČR
	Prostorově-časová evoluce znečišťujících látek ve vzduchu v blízkém poli: aplikace nástrojů z výpočetní geometrie



Příloha č. 2
Seznam 16 kandidátů s nejvyšším skóre

	Jméno kandidáta
	Instituce
	Oblast
	Finální skóre

	XXXXXXX

	
Národní ústav duševního zdraví
	Biotechnologie a Biomedicína
	
95,4

	XXXXXXX

	
Astronomický ústav AV ČR
	
Vesmírné technologie
	
94,4

	XXXXXXX

	
Biotechnologický ústav AV ČR
	Biotechnologie a Biomedicína
	
93,4

	XXXXXXX

	
Astronomický ústav AV ČR
	
Vesmírné technologie
	
93




	XXXXXXX

	
Mikrobiologický ústav AV ČR
	Biotechnologie a Biomedicína
	
92,8

	XXXXXXX

	
Fyziologický ústav AV ČR
	Biotechnologie a Biomedicína
	
91,7

	XXXXXXX

	
Botanický ústav AV ČR
	
Digitalizace a AI
	
90,3

	XXXXXXX

	
Česká zemědělská univerzita
	
Digitalizace a AI
	
89,8

	XXXXXXX

	HiLASE
	Laserové technologie
	89,7

	XXXXXXX

	
Fakulta strojní ČVUT
	
Laserové technologie
	
89

	XXXXXXX

	
Univerzitní centrum energeticky efektivních budov ČVUT
	
Udržitelná energetika a materiály
	

88,9

	XXXXXXX

	HiLASE
	Laserové technologie
	88,8

	XXXXXXX

	
Mikrobiologický ústav AV ČR
	Biotechnologie a Biomedicína
	
88,4

	XXXXXXX

	
Fakulta biomedicínského inženýrství ČVUT
	Biotechnologie a Biomedicína
	
87,8

	
XXXXXXX

	

Ústav živočišné fyziologie a genetiky AV ČR
	Biotechnologie a Biomedicína
	

87,5

	XXXXXXX

	
Biotechnologický ústav AV ČR
	Biotechnologie a Biomedicína
	
86,9



Seznam 8 rezervních kandidátů

	Jméno kandidáta
	Instituce
	Oblast
	Finální skóre

	XXXXXXX

	
Astronomický ústav AV ČR
	
Vesmírné technologie
	
93,2

	XXXXXXX

	
Národní ústav duševního zdraví
	Biotechnologie a Biomedicína
	
86,9

	XXXXXXX

	Česká zemědělská univerzita
	Digitalizace a AI
	82,8

	XXXXXXX

	
Ústav termomechaniky AV ČR
	Udržitelná energetika a materiály
	
80,6

	XXXXXXX

	Česká zemědělská univerzita
	Digitalizace a AI
	79,7

	XXXXXXX

	
Ústav jaderné fyziky AV ČR
	Udržitelná energetika a materiály
	
78,8

	XXXXXXX

	ELI Beamlines
	Laserové technologie
	78,1

	XXXXXXX

	
Fakulta strojní ČVUT
	
Laserové technologie
	

77,3
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