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Study of magnesium alumínate spinel formation from carbonate precur-
sors 
Wajler Anna1, Tomaszewski Henryk1, Drożdż-Cieśla Ewa2, Węglarz Helena1, Kasz-
kur Z.3 

'Institute of Electronic Materials Technology, ul. Wólczyńska 133, 01-919 Warszawa, 
Polska 
2 AGH University of Science and Technology, Department of Materials Science and Ceramic. 
Al. Mickiewicza 30, 30-059 Kraków, Polska 
3 Institute of Physical Chemistry, Polish Academy of Science, ul. Kasprzaka 44/52, 01-224 
Warszawa Polska 

Journal of the European Ceramic Society 28, (2008), 2495-2500 

The aim of the presented work was to study formation of magnesium aluminate 
spinel precursor powder during the co-precipitation of magnesium and aluminium 
nitrate with ammonium carbonate and its thermal transformation to spinel powder. 
After precipitation, the only crystalline phase is NH4Al(OH)2CO3H2O (ammonium 
dawsonite). The second one, Mg6Al2(CO3)(OH)16-4H2O (hydrotalcite) appears dur-
ing ageing. As found by DAT-MS and HT-HRD measurements, co-existence of both 
phases in very close contact results in their easier decomposition. On the base of 
the results obtained the scheme of phase transformations of c-precipitated precursor 
leading to formation of MgAl2O4 is proposed. 

Multi-step mechanism of damage accumulation in irradiated crystals 

Jagielskl Jacek1,2, Thomé L.3 

'Institute of Electronic Materials Technology, ul. Wolczynska 133, 01-919 Warszawa, 
Polska 
2 The Andrzej Soltan Institute for Nuclear Studies, 05-400 Swierk/Otwock, Polska 
3 Centre de Spectrométrie Nucléaire et de Spectrométrie de Masse, CNRS/IN2P3, Université 
Paris Sud, Bat, 108, 91405 Orsay, France 
Nuclear Instruments and Methods in Physics Research B 266, (2008), 1212-1215 

A new model of damage accumulation is presented which is based on the as-
sumption that the damage build-up process is composed of several steps. Each stage 
is triggered by the destabilization of the current structural organization of the solid. 
All transformations are described by a single impact mechanism. The analysis of 
the damage accumulation may thus be regarded as an identification of (i) the struc-
tural properties of a material at each stage of the damage accumulation and (ii) the 
mechanisms of structural transformations from stage i to stage i + 1. 
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A n a l y s i s of t h e a c c u m u l a t i o n of r a d i a t i o n d a m a g e in se l ec ted crys ta l s 

Jagielski Jacek1,2, Thomé L.3, Aubert P.4, Maciejak O.4, Piątkowska Anna1, 
Groetzschel R.5 

'Institute of Electronic Materials Technology, ul. Wólczyńska 133, 01-919 Warszawa, Polska 
2 The Andrzej Soltan Institute for Nuclear Studies, Swierk/Otwock, Polska 
3 Centre de Spectrométrie Nucléaire et de Spectrométrie de Masse, CNRS/IN2P3, Université 
Paris Sud, Bat, 108, 91405 Orsay, France 
4 Laboratoire des Milleux Nanométriques Université d'Evry-Val d'Essonne, Evry, France 
5 Institute of Ion Beam Physics and Material Studies, Forschungszentrum Dresden, Dresden 
Germany 
Nuclear Instruments and Methods in Physics Research B 226 (2008) 2902-2905 

Damage accumulation in SiC and MgAl2O4 was interpreted in the framework of the multi 
step damage accumulation (MSDA) model. The concept is based on the assumption that 
damage build-ups occur in several stages, each step being triggered by the destabilization 
of the current structural organization of the material. The analysis of the damaging process 
may thus be regarded as an identification of the current structure at each subsequent step 
of the damage build-up and of the forces leading to the destabilization of current structure. 
The analysis of mechanical properties provides a useful tool for this purpose by allowing the 
recognition of the mechanisms of phase transformation and helping to clarify the detailed 
structures of irradiated materials. 

S A W s y n c h r o n o u s m u l t i m o d e r e s o n a t o r w i t h go ld e l ec trodes o n q u a r t z 

Soluch Waldemar1 

'Institute of Electronic Materials Technology, ul. Wolczynska 133, 01-919 Warszawa, Polska 
IEEE Transactions on Ultrasonics, Ferroelectrics, and Frequency Control, 55, 6, (2008), 
1391-1393 

A surface acoustic wave synchronous multimode resonator with gold electrodes 
on St-cut quartz was designed, fabricated, and measured. At a frequency of about 
194,3 MHz, an insertion loss of about 14 dB, and loaded and unloaded quality fac-
tors of 11,500 and 1,500, respectively were obtained. 

S T W t w o p o r t a s y n c h r o n o u s r e s o n a t o r o n B T - c u t q u a r t z 
Soluch Waldemar1 

'Institute of Electronic Materials Technology, ul. Wolczynska 133, 01-919 Warszawa, Polska 
IEEE Transactions on Ultrasonics, Ferroelectrics, and Frequency Control, 55, 11, (2008), 
2519-2521 

A surface transverse wave (STW) 2-port asynchronous resonator on BT-cut 
(- 0.5oYX90o) quartz was fabricated, measured, and calculated. at a frequency of 
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about 332,4 MHz, insertion loss, and loaded and unloaded quality factors of about 11 
dB, 8,000, and 11,500, respectively, were achieved. A turnover temperature of about 
20oC and a quadratic frequency-temperature coefficient of approximately - 15 ppb/oC2 

were obtained. Compared with STW resonators on At-cut quartz (36oYX90o), this 
temperature coefficient is about 4 times smaller, and about 2 times smaller than that 
for SAW on an ST cut. STW resonators and filters on BT-cut quartz can be used in 
applications requiring improved temperature stability. 

Swift heavy ion irradiated InGaAs/InP multi quantum wells: Band-struc-
ture, interface and surface modifications 
Dhamodaran S.1, Pathak A. P.1, Turos Andrzej23, Saravanan G Sai4, Khan S. A.5, 
Avasthi D. K.5, Arora B.M.6 

1 School of Physics, Univeristy of Hyderabad, Central University (P.O.), Hyderabad 500 046, 
Indie 
2 Institute of Electronic Materials Technology, ul. Wólczyńska 133, 01-919 Warszawa, 
Polska 
3 Soltan Institute of Nuclear Studies, 05-400 Swierk/Otwock, Polska 
4 Gallium Arsenide Enabling Technology Centre, Vignyanakancha (P.O.), Hyderabad 500 069, 
Indie 
5 Inter University Accelerator Centre, P.O. Box 10502, Aruna Asaf Ali Marg. New Delhi 110 067, 
Indie 
6 Tata Institute of Fundamental Research, Homibhabha Road, Colaba, Mumbai 400 005, 
Indie 
Nulcear Instruments and Methods in Physics Research B, 266 (2008), 583-588 

The band-structure, interface and surface modification by swift heavy ion irradia-
tion of In0.55Ga0.45As/InP multi quatnum wells have been studied using photolumines-
cence, high resolution X-ray diffraction and atomic force microscopy. Three distinct 
photoluminescence peaks were observed for as-grown samples at low temperature 
and at room temperature the peaks merge together. Detailed analysis has been carried 
out to understand the origin of additional satellite peaks. A peak shift of about 23 nm 
was observed for irradiated samples after annealing. Highly-ordered satellite peaks 
were observed in X-ray scans of as-grown and Ag ion irradiated samples. In com-
parison, Au ion irradiated sample showed stronger interfacial degradation as seen by 
the diminished satellite peaks. The peak position of the irradiated samples shifted to 
the compressive side and was broadened in comparison with as-grown samples. The 
as-grown and annealed samples show smooth surfaces whereas irradiation results in 
nano-sized dot/island types of structures at the surface. The results are discussed in 
the light of complementary information provided by thes techniques. 
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Optical and laser characterization of 2% Nd:YAG ceramics elements 
Librant Zdzisław1, Węglarz Helena1, Wajler Anna1, Tomaszewski Henryk1, Łukasiewicz 
Tadeusz1, Jabczyński J. K.2, Zendzian W.2, Kwiatkowski J.2) 

1 Institute of Electronic Materials Technology, ul. Wólczyńska 133, 01-919 Warszawa, 
Polska 
2 Institute of Optoelectronics, Military University of Technology, Kaliskiego 2, 00-908 
Warszawa, Polska 
Proceedings SPIE, 6988, 2008, 69981A 

We report on the first, promising production of Nd:YAG ceramics made in Poland. 
The Nd:YAG ceramics was produced by a solid-state reaction of high-purity (4N) 
nanometric oxides powders i.e. Al2O3 and Nd2O3. After sintering process mean grain 
sizes of 2% Nd:YAG samples were about 20 ^m and transparency of its were com-
parable to 0.9% Nd:YAG single crystal. Two types of active elements: rods and slabs 
were fabricated and characterized in several diode pumping schemes. In end pumping 
configuration as a pump source 20-W fiber coupled laser diode operating in low duty 
cycle regime (1 ms pump duration/20 Hz) was deployed. In the best case, 3.7 W of 
output power for 18 W of absorbed pump power, M2 < 1.4 were demonstrated for 
uncoated ceramics Nd:YAG rod of 0 4 x 3 mm size in preliminary experiments. For 
the ceramics of two times lower Nd dopant level above 30% slope efficiency was 
archieved. In case of slab ceramic side pumped by 600-W laser diode stack above 
12 W was demonstrated with slope efficiency of 3.5%. 

Optical study of rare earth-doped Gd3Ga5O12 nanocrystals obtained by a 
modified sol-gel method 
Ryba-Romanowski R.1, Lipińska Ludwika2, Rzepka Agnieszka2, Pajączkowska Anna2 

1 Institute of Low Temperature and Structure Research, Polish Academy of Science, ul. 
Okólna 2, 50-422 Wrocław Polska 
2 Institute of Electronic Materials Technology, ul. Wólczyńska 133, 01-919 Warszawa, Polska 
Journal of Nanoscience and Nanotechnology, 8, 1-5, (2008) 

Spectroscopic features of Eu3+, Nd3+ in nanocrystalline samples of gallium gadolinium 
garnet prepared by a modified sol-gel method were investigated in order to assess the 
structural compatibility of the material with a single crystal counterpart. Emission 
spectra and decay curves of luminescent admixtures were recorded and analysed. 
Observed distribution of spectral line intensities and single exponential time depend-
ence of luminescence decay curves indicate strongly that the static disorder in the 
neighbourhood of luminescent ions is not significant, hence structural peculiarities of 
the garnet lattice encountered in bulk crystals are maintained. It has been concluded 
that the method of preparation applied is able to furnish good structural quality GGG 
nanocrystals. 
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Spectroscopy of Ca4GdO(BO3)3 (GdCOB):Pr3+ single crystals 
Brik M.G.1, Majchrowski A.2, Kityk I. V.3, Łukasiewicz Tadeusz4, Piasecki M.3 

1 Institute of Physics, University of Tartu, Tartu 51014, Estonia 
2 Institute of Applied Physics, Military University of Technology, ul. Kaliskiego 2, Warszawa, 
Polska 
3 Institute of Physics, J. Długosz University Częstochowa, Częstochowa Polska 
4 Institute of Electronic Materials Technology, ul. Wólczyńska 133, 01-919 Warszawa, Polska 

A complex spectroscopic study of Ca4GdO(BO3)3 (GdCOB) doped with Pr3+ has been 
performed experimentally and theoretically using the ab initio configuration interaction 
(CI) calculation method. This approach is based on the numerical discrete-variational 
Dirac-Slater cluster calculations and numerical solution of the Dirac equation using 
the local density approximation. All relativistic effects are considered automatically 
by virtue of the relativistic Hamiltonian. The principal novelty of the approach is that 
during the calculations the molecular orbitals (MO) consisting of the atomic wave 
functions of the central ion (in this case, Pr3+) and its nearest ligands (O2-) are used. 
The principal advantage of the method consists in ab initio approach not requiring the 
fitting parameters like in the widely used crystal field approach or FLAPW requiring 
the muffin tin orbitals. Such a complete basis set allows not only to evaluate the main 
energy terms, but also to analyze the covalent charge transfer effects and to evaluate the 
energy separations between diffisrent MO groups. Using the GdCOB:Pr single crystals 
as good probes to check the introduced theoretical model, we report the calculations 
of the complete energy terms (including unoccupied excited MO) for the principal 
[PrO6]9- cluster. 
Theoretical simulations are verified by comparison with both the ground and excited 
state absorption. A particular interest presents estimations of the crystal field splitting 
of the localized Pr3^ 5d orbitals (10 Dq) (about 20,800 cm-1) and energy separations 
between the 2p (O2-)-4f (Pr3^), 2p (O2-)-5d (Pr3^), and 2p (O2-)-6s (Pr3+) MO (13,300, 
40,050, and 78,900 cm-1, respectively). These values are in sufficient agreement with 
performed excited state absorption experimental data and available ground state ab-
sorption data including the low temperatures study at 4.2 K. 
Several discrepancies between the calculated and measured intensities of the optical 
transitions can be explained by contribution of electron-phonon coupling and sample's 
imperfections. In addition to the first principles calculations, crystal field theory was 
used to calculate the Pr3+ energy levels; a set of crystal field parameters for Pr3^ ion 
in GdCOB crystal is suggested. 
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Główne kierunki działalności Instytutu Technologii Materiałów Elektro-
nicznych - prowadzenie badań naukowych i prac badawczo-rozwojowych 
dotyczgcycri: technologii otrzymywania i efektywnego wykorzystania 
materiafów elektronicznych. 
Działania te dotyczq następujqcych materiałów i zwiqzków 
półprzewodnikowych: (Si, GaAs, GaP InAs, InP): epitaksjalne warstwy 
półprzewodnikowe (Si, GaAs. GaF InP GaAsP InGaAs, InGaAsP InGaAlP 
GaAlAs, InAlAs); materiały laserowe (YAP YAG: Nd. Er; Pr, Ho, Tm, Cr): 
epitaksjalne warstwy YAG; materiały elektrooptyczne i piezoelektryczne 
(kwarc. LiNb03, LiTaOs, Li2B407); materiały optoelektroniczne 
i nieliniowe (CaF2, BaF2, boran baru BBO); materiały podłożowe pod 
wysokotemperaturowe warstwy nadprzewodzqce (SrLaGa04, SrLaA04, 
CaNdAl04, NdGaOa); materiały i kształtki ceramiczne (AI2O3, Y2O3, 
Zr02, Si3N4); szkła o zadanych charakterystykach spektralnych i aktywne 
włókna światłowodowe i obrazowody; kompozyty metalowo-ceramiczne; 
złqcza zaawansowanych materiałów ceramicznych (Si3N4, AlN) 
i kompozytów z metalami; kompozyty metalowe i czyste metale (Ga, In, 
Al, Cu, Zn, Ag, Sb); pasty do układów hybrydowych; oraz zastosowania 
ich w podzespołach: diocay Schottky'ego, tranzystory FET i HEMT; lasery, 
fotodetektory; filtry i rezonatory z akustycznq falq powierzchniowq; maski 
chromowe do fotolitografii. 
Instytut wykonuje usługi w zakresie technologii HI-TECH, takich ak: 
fotolitografia, elektronoTitografia, osadzanie cienkich warstw, obróbka 
termiczna oraz charakteryzacja materiałów (spektrometria mas i Móss-
bauera, FTIR, EPR, ICP RBS, spektrometria IR i UV, absorpcja atomowa, 
wysokorozdzielcza dyfrakcja rentgenowska, fotoluminescenc a, DLTS, 
PITS, mikroskopia optyczna i elektronowa; charakteryzacja podzespołów 
elektronicznych: pomiary impedancyjne i pomiary widm promieniowania 
i szumów). 
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