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Prof. DSc. George Kaptay
Director of the Institute BAY-NANO

EES minikonferencia
Debrecen, 2007. október 30.
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Nano („nanos”) = 10-9

Nanotechnologyis the technology to create and to
control structures with sizes below 100 nm, i.e. 
close to atomic dimensions

Nanometer = nm = 10-9 meter

The diameter of an atom = 0.2 – 0.3 nm
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Nanotechnology

Medicine

Materials-

Engineering

BiologyPhysics

ChemistryMaterials Science

Mechanical- Electronical-
Bio-Chemical-
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Nanotechnology is mainly not a new branch of
technology (although it might also be such). 

Nanotechnology mostly relies on and penetrates
into all existing technologies, making the
structure of materials more controlled, the
properties improved, and thus providing some
(significant) added value to the product. 
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Nano-technologies

Top-down Bottom-up

Nano-by-nano
(atom-by-atom) Macro-for-nano
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2005 Spring: Presidents Putin and Gyurcsany
agreement

2005 December: Hungarian government’s call for 
proposals to establish BAY-NANO

2006 July: Official establishment of  BAY-NANO

2007 September: ‘Grand opening’ by VIP-s

20XY ?: Green-field building
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Nano-composites (G.Kaptay, Miskolc)

Nano-metrology (A.Pungor, Utah)

Nano-structured bulk metals (G.Krallics, Budapest)

Nano-dispersions (I.Kiricsi, Szeged)

Nano-medicine (J.Szebeni, Washington)
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Uni-Miskolc, rented lab of 250 m2: labs for 
composites, dispersions and metrology

Uni-Miskolc, joined workshop with Department of 
Plastic Deformation: lab for bulk nanometals

Uni-Miskolc, rented floor (250 m2) for offices

Uni-Miskolc, 100 m2 Department on Nanotechnology

BAY-LOGI: 60 m2 clean rooms for nano-medicine
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July 2006 – June 2007: 500 million HUF

June 2007 – June 2008: 1.000 million HUF

July 2008 – June 2009: 300 million HUF

Total Hungarian Government cash for 3 years: 
1.8 billion HUF
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Cryo-TEM

100 nm

HSP/Chol

2K-PEG-DSPE

DXR
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8-10 years in 
US hospitals
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liposome
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Modified vaccinia ancara virus

~ 100 nm
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Goal: Synthesis of nano-particles in 
aquaous electrolites and their stabilization
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• Magnetic materials 
- magnetit and maghemit
- Co- and Ni- particles

Semiconducting oxides, sulphides, etc. 
- ZnS, ZnO, ZnSe, CdSe



Monodisperse SiO2 silica particles for photonic materials



glass / LDH glass / LDH glass / LDH

The way to 
produce ultra-
thin layers by 

dipping 
technique for 

sensors

Nano-lamelles
(AFM)



Silver nanoparticles



Graphite lamelles
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Pressing 
and turning

ECAP MF



SPD methods SPD methods II.II.

Continuous methods



Improvement of Ti propertiesImprovement of Ti properties
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AFM (NT-MDT)

AFM-Spectra (NT-MDT)

5 Nano-educators (student-safe AFM-s) (NT-MDT)

HITACHI SEM 2nm, EDAX (B-U)

200 kV FEI TEM 0.2 nm, EDAX (Be-U) 
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C nanotubes Liposomes
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• STM (Resolution 0,1-0,2 nm)
• AFM (Resolution 0,5-1 nm)

The surface of a saphire sample



Tip enhanced Raman spectroscopy (TERS) – to be purchased through public tender 

The AFM tip, moving a few nm away from the Raman scatterer, 
enhances the Raman signal by a factor of 104-106.



a)

b)

Tip-enhanced Raman spectra of PPN  polymer nanoparticles (50-100 
nm) deposited by laser ablation  on microscope cover glass and 

measured with a gold-coated Si AFM probe.

a) Tip retracted from the sample. b) Tip bring in contact with sample. 

Tip enhanced Raman spectroscopy
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A great chance to improve our abilities to 
analyze the nano-world…

… within a 1-hour drive from our facilities

The city of Miskolc and BAY-NANO 
supports the ESS-Debrecen project. 

The North-Eastern region of Hungary can be 
lifted up only by joint efforts. 
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