












Radiometric dating

 Radioactive process

 Uranium – lead dating:

Mineral zircon:

238U 206Pb

Unstable isotope Stable isotope

t1/2 = 4.47 x 109 years



Analytical procedure

 Sample preparation

 Pre-concentration or digestion 

 Chemical separation

Measurement

Multi-collector inductively coupled plasma mass 
spectrometry MC-ICP-MS
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 Pre-concentration or digestion 
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Multi-collector inductively coupled plasma mass 
spectrometry MC-ICP-MS

Measured 
238U & 206Pb

238U/206Pb
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Age of the 
mineral



Age of the earth:

4.54 billion years!

Pfff, I´m old… 



Thank you for 

your attention!

Picture reference: Internet



Neurodegenerative 
Diseases Data Ontology



•

• -

• -

•
•



• Large number of clinical studies of neurodegenerative diseases 

• Need for a unified representation of the neurodegenerative diseases data 
originating from different studies (or hospitals) 

• We adressed the task of designing and implementing an ontology for describing 
data on patients with neurodegenerative diseases

•

•

•
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Thank you for your attention

Questions: Poster 29

Email: tanja.gorsak@ijs.si





NATURAL 

FLAVOUR ?!

= + +

JUICE WATER CONCENTRAT AROMA



PRICE OF NATURAL VS 
SYNTHETIC AROMA!

NO ESTABLISHED
ANALYTICAL METHOD!



C3 plants

C4 plants

CAM plants

Coal / petroleum

Atmospheric CO2

Sedimentary carbonate deposits

Carbon isotope ratio natural abundance ranges

The use of discriminating analytical methodology

Carbon isotopes as tracers

Gas Chromatography-Combustion-Isotope Ratio Mass Spectrometry (GC-C-IRMS)
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Classification of stellar types based on 
RAVE stellar spectra morphology

Ilin Tolovski
International Postgraduate School Jožef Stefan

Department of Knowledge Technologies, Jožef Stefan Institute

Poster number: 19



Problem & data description

• RAVE (RAdial Velocity Experiment) Survey of the Milky Way

• Through these observations we study the history & 
morphology of the Milky Way

• Our dataset consists of stellar spectra described via:
• 1522 (numeric) descriptive attributes

• 1500 wavelengths

• 19 linear integrals

• 3 magnitudes of colors

• 1 discrete target attribute

• 4942 instances

• We used this data to predict the stellar type (12 classes)



48%

12.2%

12.9%

8%
7.1%

2.5%

3.6%

2.1%

1.2%

1.5%

The challenge

Normal

TiO band

Error in spectra

Hot

Ca II emission

Binary

Giant

Carbon

Peculiar

Cool dwarf



• Synthetic Minority Over-sampling Technique (SMOTE)

• Under-sampling

• Combination of under-sampling and SMOTE

• Dimensionality reduction (Principal Component Analysis)

• Data mining methods used for building predictive models:
• Random Forest

• Ensemble of Bagged Trees

• We use Matthews Correlation Coefficient (MCC) as the 
evaluation metric

• Model evaluation through 10-fold cross-validation

Methodologies



Results & comparison of approaches
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Machine learning and non-target GC-
EI-MS/MS environmental analysis –
Do we have the perfect match?

Milka Ljoncheva

PhD fellow, Department of  

Environmental Sciences,

Jožef  Stefan Institute

Poster number : 38



Identification of  contaminants of  emerging concern 

(CECs)– big problems?

How to annotate the unknowns?



How to squeeze the lemon properly?

Identification of  contaminants of  emerging 

concern-big problems? –OPPORTUNITIES !

Machine-learning 

model based on

Input-output kernel 

regression (IOKR)

Non-target environmental 

analysis using GC-MS/MS 

analysis of  TMS derivatives

Similar MS and MS/MS spectra

Manual MS/MS interpretation?

Semi-automated 

approaches?

Fully-automated

approaches!



Generation of  test dataset

CECs of  interest:   110 compounds, 20 compounds analyzed                                                                                                     

60 EI-MS and 40 EI-MS/MS spectra generated

Estrogen hormones Parabens 

Non-steroidal anti-inflammatory 

drugs (NSAIDs) 
Natural cannabinoids  

GC-EI-Ion Trap   

MS1, MS2....MSn

GC-EI-QqQ

MS1, MS2

GC-EI-MSD 

MS1

R
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Generation of  training dataset

NIST Mass spectral library 2017

Literature (2014-2018), prediction systems, 

library of  transformations 

In-house database of  most important 

CECs (~6300 compounds)

Extract MS/MS spectra of  TMS 

derivatives of  CECs

Evaluate and validate CECs 

identification performance of  the 

developed method

Mission complete !

Use the IOKR model on real 

non-target environmental 

analysis



Science never solves a problem without creating ten 
more.

-George Bernard Shaw

For more info, visit poster no.38

Thank you for your attention !



Alternative method for advanced tissue 
healing using piezoelectric materials

Advanced Materials Department K9, Jožef  Stefan Institute, and
Jožef  Stefan International Postgraduate School



WHAT?                                                    _

Bone fracture healing

Muscle healing

Soft tissue healing

Nerve regeneration

Healing around implants

Polylactic acid film  piezoelectric, biocompatible, biodegradable, flexible

δ-

δ+

[1] https://www.researchgate.net/figure/Molecular-structure-of-PLA_fig1_261102190; [2] http://www.piezofilms.com/; [3] http://dwitnews.com/after-a-leg-break/; [4] 

https://www.nobelbiocare.com/au/en/education/dental-implantology-courses/implant-placement-courses.html; [5] https://www.dreamstime.com/stock-illustration-calf-muscle-tear-

medical-illustration-symptoms-image68893791; [6] http://www.europeanmedical.info/tissue-engineering/twodimensional-clinical-tissue-engineering.html; [7] 

http://slideplayer.com/slide/10750224/ 

[1]
[7]

[6]

[5][4]

[3]

[2]

(PLA)



WHY?  Positive effect of piezoelectricity (In vitro):     _     

[8] N. More, G. Kapusetti, Medical Hypotheses, 2017, 108, 10-16;

[9] H. F. Guo, Z. S. Li, S. W. Dong, W. J. Chen, L. Deng, Y. F. Ying, Colloids and Surfaces B: Biointerfaces, 2012, 96, 29-36

[9]

[8]

Increased wound-healing speed

Non-piezoelectric 
scaffolds

Piezoelectric 
scaffolds

Increased fibroblast migration

Piezoelectric scaffoldsNon-piezoelectric scaffolds

[9]



HOW?     Strain induced crystallization of PLA _

↑ strain; ↑chain orientation; 

↑crystallinity  ↑ piezoelectric 

coefficient

Stretching

[10]

[10] Y. Yin, X. Zhang, Y. Song, S. de Vos, R. Wang, C. A. P. Josiasse, G. Liu, D. Wang, Polymer., 2015, 65, 223–232.

Amorphous film



Thank you for your attention!_ 





PROBLEM

O @ Cu(111) O @ Al(hkl)

R R

dipole-dipole repulsion

μ μμ

?
image

charges

adatoms

M. Poberžnik, A. Kokalj, J. Phys. Chem. C 120, 45, 2016.



ANALYSIS

Charge density difference Hypothesis

M. Poberžnik, A. Kokalj, J. Phys. Chem. C 120, 45, 2016.



EXPLANATION

Simple ionic model 

Energy vs. height

Conformation with DFT

Adatoms must be close to the 

surface for stabilization to occur!

Charge is distributed proportionally 

among nearest neighbors 

M. Poberžnik, A. Kokalj, J. Phys. Chem. C 120, 45, 2016.
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Systolic
pressure

Diastolic
pressure

Pulse
pressure

Systolic 
and 

diastolic 
pressure

Systolic 
and 

pulse 
pressure

ZeroR 14.9524 9.3724 13.2530 --- ---

LR 11.6538 8.5061 11.3592 --- ---

BRT 11.5864 9.1573 11.2947 11.3963 11.2832

GBRT 10.6130 8.8098 10.9169 --- ---

BMT 11.3998 9.1103 11.2965 --- ---

BRSMT 10.9649 8.855142 11.0889 --- ---



Thank you for your 
attention!





Introduction 

• Topological defects (TDs) are ubiquitous in nature, which is commonly
introduced bulk ordering properties

• An isolated TD could not be destroyed if the field in not melted due to
the topological reasons

• TDs are generated by symmetry breaking mechanism (systems with
broken symmetries are described by non-vanishing order parameter).

• TDs are experimentally accessible, so that different liquid crystal phases
are an ideal choice



Modeling of dislocations in smectic A 
liquid crystals

𝑓 = 𝑓𝑐 + 𝑓𝑒
(𝑛)

+ 𝑓𝑒
(𝑠)

𝑓𝑒
(𝑠)

= 𝛼 𝑇 − 𝑇𝑐 𝜑 2 + 𝛽 𝜑 4 + 𝐶‖ (𝑖𝑞0𝑛 − 𝛻)𝜑 2

+ 𝐶ꓕ (𝑛 × 𝛻)𝜑 2

𝑓 = ∝0 𝑇 − 𝑇𝑐 𝜑 2 + 𝛽 𝜑 4 +
ℏ2

4𝑚
𝛻 −

2𝑖𝑒

ℏ𝐶
റ𝐴 𝜑

2

+
𝛻 × റ𝐴

2

8𝜋𝜇
0



Introducing the edge dislocations 

• The system avoided strong local bend 
distortion by melting

• Another possible scenario is that 
lattice of edge dislocation is 
introduced

• Ratio of smectic-A phase

𝛿 = Τ𝜆 𝜉

ξ =
2𝐶ꓕ

൘
𝜕2𝑓𝑐

𝜕𝜂2
𝜆 =

𝐾

2𝐶ꓕ 𝜂
2𝑞0

2



Conclusion 

• Similar free energy expression for the smectic and
superconducting ordering suggest that also another solution
to the problem

• Smectic-A phase characterized by Τλ ξ > Τ1 √2 smectic bend
imposed frustration could be resolved by a lattice edge
dislocations

• The present problem that I am going to explore theoretically
and experimentally

Thank you 





Aluminum alloys (AA)

transportation industry

not corrosion resistant

CCCs = toxic corrosion protection

development of CCCs
alternative technologies

intermetallic
particles

HYBRID SOL-GEL COATINGS

AA7075

TEOS GPTMS

SiO2

nanoparticles
Ce(NO3)3



Aluminum alloys (AA)

transportation industry

not corrosion resistant

CCCs = toxic corrosion protection

development of CCCs
alternative technologies

intermetallic
particles

HYBRID SOL-GEL COATINGS

AA7075

Self-healing until Ce3+ are present in the coating

TEOS GPTMS

SiO2

nanoparticles
Ce(NO3)3



Study of the self-healing effect



High resolution spectra of Ce 3d on scribe of GTS-Ce + GTS 
immersed in 0.1 M NaCl for different times



High resolution spectra of Ce 3d on scribe of GTS-Ce + GTS 
immersed in 0.1 M NaCl for different times





Food Composition Databases (FCDBs)

Pro: 
• very useful tool

Con: 
• a lot of limitations

Gordana Ispirova, Poster #34



Problem definition

Scenario: Using a FCDB

Problem: Missing values

Apple Pear Peach

Na ? 1 ?

K 107 116 190

Mg 5 7 ?

Gordana Ispirova, Poster #34



Problem definition

Scenario: Using a FCDB

Problem: Missing values

Apple Pear Peach

Na ? 1 ?

K 107 116 190

Mg 5 7 ?

Borrow from another 
FCDB

Gordana Ispirova, Poster #34

Solution



Problem definition

Scenario: Choosing a FCDB
for borrowing
Problem: PROBLEMS!

The FCDB for borrowing must:

1. Contain recent data.

2. Be of high quality.

3. Contain the foods and nutrients of 
interest.

4. Be from a country similar in 
geographic location.

Gordana Ispirova, Poster #34



Problem definition

Scenario: Choosing a FCDB
for borrowing
Problem: PROBLEMS!

The FCDB for borrowing must:

1. Contain recent data.

2. Be of high quality.

3. Contain the foods and nutrients of 
interest.

4. Be from a country similar in 
geographic location.

Gordana Ispirova, Poster #34

Solution?!



Method

Data:

Methodology:

Country1 Country2 … Countrym

Nutrient1 Value11 Value12 … Value1m

… … …

…

…

Nutrientn Valuen1 Valuen2 … Valuenm

Gordana Ispirova, Poster #34

Incorporate rules in metrics

median average

Build rules

n instances n-1 models



Results

• Leave-one-out-cross-validation
• 14 nutrients in Beef Fillet from FCDBs of 10 countries

• Evaluation

Gordana Ispirova, Poster #34

Our 
method

Regular 
metrics

Our 
method

State of 
the art



Gordana Ispirova, Poster #34

THANK YOU FOR YOUR 

ATTENTION!
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Thanks For Your Kind Attention



Gjorgi Peev, Poster #37



Dynamical systems 

Gjorgi Peev, Poster #37



Process-Based Modeling

Gjorgi Peev, Poster #37



Case study

Gjorgi Peev, Poster #37



Thank you for your attention

• For more information, visit poster #37

Gjorgi Peev, Poster #37

#GrazieRagazzi




