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4. Conclusion

In this work Pb,, ,Mn,Yb,Te single crystal ingots
were synthesized using the Bridgman method and their far
infrared optical reflectivity properties were measured and
numerically analyzed using a modified four parameter
model of coupled oscillators. The determined plasma
frequency and free hole mobility depended on the amounts
of Mn and Yb and their ratio. The lowest plasma
frequency was obtained for a PbTe sample with 1.67 at%
Mn and 0.48 at% Yb (highest dopant ratio of 3.48) and its
free hole mobility was calculated to be above 7000
cm¥/Vs, about nine times higher than for high quality “p”
type pure PbTe. This is in agreement with the impurity
level model where an impurity establishes a localized state
that overlaps either with the conduction or valence band of
PbTe. Further work is focused on determining the optimal
dopant concentration and ratio, including reflectivity
measurements at low temperatures in order to further
elucidate how Yb and Mn doping influences the optical
properties and electronic structure of PbTe.

Acknowledgement

This work was performed as part of projects 11145007
and 1145014 financed by the Ministry for Science,
Education and Technological Development of the
Republic of Serbia.

References

[1] D. R. Khokhlov, L. I. Ivanchik, A. E. Kozhanov, A. V.
Morozov, E. I. Slyn’ko, V. E. Slyn’ko, W. D.
Dobrowolski, T. Story, Int. J. Mod. Phys. B 16, 3343
(2002).

[2] B. A. Volkov, L. I. Ryabova, D. R. Khokhlov,
Physics - Uspekhi 45(8), 819 (2002).

[3] A. V. Morozov, A. E. Kozhanov, A. I. Artamkin, E. L.
Slyn’ko, V. E. Slyn’ko, W. D. Dobrowolski, T. Story,
D. R. Khokhlov, Semiconductors 38, 27 (2004).

[4] E. P. Skipetrov, N. A. Chernova, L. A. Skipetrova, E.
1. Slyn’ko, Mat. Sci. Eng. B 91-92, 412 (2002).

[5] P. M. Nikolic, D. Lukovic, S. S. Vujatovic, K.
Paraskevopoulos, M. V. Nikolic, V. Blagojevic, T. T.
Zorba, B. Stamenovic, W. Konig, J. Alloy. Comp.
466, 319 (2008).

[6] S. Isber, S. Charar, X. Gratens, C. Fau, M. Averous,
S. K. Misra, Z. Golacki, Phys. Rev. B 54, 7634
(1996).

[7]1 L. Radisavljevic, N. Novakovic, N. Romc¢evic, M.
Manasijevic, H.-E. Mahnke, N. Ivanovic, J. Alloy.
Comp. 501, 159 (2010).

[8] E. P. Skipetrov, M. G. Mikheev, F. A. Pakpour, L. A.
Skipetrova, N. A. Pichugin, E. I. Slyn’ko, V. E.
Slyn’ko Semiconductors 43, 297 (2009).

[9] J. Newodniczanska-Zawadzka, G. Elsinger, L.
Palmetshofer, A. Lopez-Otero, E. J. Fautner, G.
Bauer, W. Zawadzki, Physica B+C 117-118, 458
(1983).

[10] A. Lusakowski, A. Jedrzejczak, M. Gérska, V.
Osinniy, M. Arciszewska, W. Dobrowolski, V.
Domukhovski, B. Witkowska, T. Story, R. R.
Gatazka, Phys. Rev. B 65, 165206 (2002).

[11] A. V. Golubovic, S. N. Nikolic, S. Djuric, N. Z.
Romcevic, J. Serb. Chem. Soc 69, 1121 (2004).

[12] A. L. Artamkin, A. E. Kozhanov, M. Arciszewska, W.
D. Dobrowolsky, T. Story, E. I. Slyn'ko, V. E.
Slyn'ko, D. R. Khokhlov, Acta. Phys. Pol. A 106, 223
(2004).

[13] L. I. Ivanchik, D. R. Khokhlov, A. V. Morozov, A. A.
Terekhov, E. L. Slyn’ko, V. L. Slyn’ko, A. de Visser,
W. D. Dobrowolski, Phys. Rev. B 61, R14889
(2000).

[14] E. P. Skipetrov, N. A. Chernova, E. I. Slyn’ko, Phys.
Rev. B 66, 085204 (2002).

[15] B. A. Akimov, L. I. Ryabova, S. M. Chudinov, O. B.
Yalsenko, Fiz. Tekh. Poluprov. 13, 752 (1979).

[16] F. Gervais, B. Piriou, Phys. Rev. B 10, 1642 (1974).

[17] A. A. Kukharskii, Solid State Commun. 13, 1761
(1973).

[18] S. Perkowitz, Phys. Rev. B 12, 3210 (1975).

[19] J. Trajic, M. Romcevic, N. Romcevic, S. Nikolic, A.
Golubovic, S. Djuric, V. N. Nikiforov, J. Alloy.
Comp. 365, 89 (2004).

[20] J. Trajic, M. Romcevic, N. Romcevic, V. N.
Nikiforov, Mater. Res. Bull. 42, 2192 (2007).

[21] P. M. Nikolic, W. Konig, D. Lukovic, S. Savic, K.
Radulovic, V. Blagojevic, J. Optoelectron. Adv.
Mater. 6, 811 (2004).

[22] P. M. Nikolic, K. M. Paraskevopoulos, G.
Zachariadis, O. Valasiadis, T. T. Zorba, S. S.
Vujatovic, N. Nikolic, O. S. Aleksic, T. Ivetic, O.
Cvetkovic, V. Blagojevic, M. V. Nikolic,
Optoelectron. Adv. Mater. —Rapid Commun.

6, 2384 (2012).

[23] D. M. Roessler, Br. J. Appl. Phys. 16 1359 (1965).

[24] T. S. Moss, T. D. F. Howkins, G. J. Burrell, J. Phys.
C: Solid State Phys. 1, 1435 (1968).

"Corresponding author: Pantelija.Nikolic @sanu.ac.rs



