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Abstract: We report on the photoluminescence, photoluminescence excitation, and cathodoluminescence
studies of Eu-doped wurtzite-phase GaN grown by plasma-assisted molecular beam epitaxy. Intra- 4f -
transitions of Eu3+ ions starting from the D25, D15, and D05 excited states have been identified and show
different thermal quenching in photoluminescence. The D05 ?? F27 transition at around 620 nm exhibits
well-resolved Stark-split emission lines. Depth-sensitive cathodoluminescence and photoluminescence
experiments have put in evidence two different sites of Eu3+ ions, one near to the sample surface and the
other  deeper in the volume,  characterized by different  crystal-field splitting,  thermal quenching,  and
dependence on optical and electron beam excitations. It is shown that Eu3+ ions located deeper in the
volume can be selectively excited by below-band-gap excitation. ?? 2006 The American Physical Society. 
 
Year: 2006 
Source title: Physical Review B - Condensed Matter and Materials Physics 
Volume: 73 
Issue: 19 
Art. No.: 195203 
Cited by: 6 
Link: Scorpus Link 
Correspondence  Address:  Andreev,  T.;  CEA/CNRS/UJF  Research  Group  Nanophysique  et
Semiconducteurs,  DRFMC/SP2M/PSC CEA-Grenoble,  17 rue des Martyrs,  38054 Grenoble Cedex 9,
France; email:  tandreev@aol.com 
ISSN: 10980121 
CODEN: PRBMD 
DOI: 10.1103/PhysRevB.73.195203 
Language of Original Document: English 
Abbreviated Source Title: Physical Review B - Condensed Matter and Materials Physics 
Document Type: Article 
Source: Scopus 

http://www.scopus.com/inward/record.url?eid=2-s2.0-33646532273&partnerID=40&md5=f14ef5eedfae812855809edbd77869af


1.

2.

3.

4.

5.

6.

7.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

Authors with affiliations: 
Andreev, T., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, DRFMC/SP2M/PSC CEA-Grenoble, 17

rue des Martyrs, 38054 Grenoble Cedex 9, France 

Liem, N.Q., Institute of Materials Science (IMS), Vietnamese Academy of Science and Technology, 18 Hoang Quoc Viet, Cau

Giay, Hanoi, Viet Nam, College of Technology, Hanoi National University, 144 Xuan Thuy, Cau Giay, Hanoi, Viet Nam 

Hori, Y., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, DRFMC/SP2M/PSC CEA-Grenoble, 17 rue

des Martyrs, 38054 Grenoble Cedex 9, France, NGK Insulators, 2-24 Sudacho, Mizuhoku, Nagoya, Japan 

Tanaka, M., NGK Insulators, 2-24 Sudacho, Mizuhoku, Nagoya, Japan 

Oda, O., NGK Insulators, 2-24 Sudacho, Mizuhoku, Nagoya, Japan 

Dang, D.L.S., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, Laboratoire Spectrom??trie Physique

(CNRS UMR5588), Universit?? J. Fourier, Bo??te Postale 87, 38402 Saint Martin d'H??res, France 

Daudin, B., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, DRFMC/SP2M/PSC CEA-Grenoble, 17 rue

des Martyrs, 38054 Grenoble Cedex 9, France 

References: 
Lozykowski, H.J., Jadwisienczak, W.M., Han, J., Brown, I.G., (2000) Appl. Phys. Lett., 77, p. 767. , APPLAB 0003-6951

10.1063/1.1306645 

Kim, J.H., Holloway, P.H., (2004) J. Appl. Phys., 95, p. 4787. , JAPIAU 0021-8979 10.1063/1.1652226 

Ei Nyein, E., H??mmerich, U., Heikenfeld, J., Lee, D.S., Steckl, A.J., Zavada, J.M., (2003) Appl. Phys. Lett., 82, p. 1655. ,

APPLAB. 0003-6951. 10.1063/1.1560557 

Hori, Y., Biquard, X., Monroy, E., Enjalbert, F., Le Si Dang, Tanaka, M., Oda, O., Daudin, B., (2004) Appl. Phys. Lett., 84,

p. 206. , APPLAB 0003-6951 10.1063/1.1637157 

Bang, H., Morishima, S., Sawahata, J., Seo, J., Takiguchi, M., Tsunemi, M., Akimoto, K., Nomura, M., (2004) Appl. Phys.

Lett., 85, p. 227. , APPLAB 0003-6951 10.1063/1.1771806 

Shirakata, S., Sasaki, R., Kataoka, T., (2004) Appl. Phys. Lett., 85, p. 2247. , APPLAB 0003-6951 10.1063/1.1794868 

Liu, Q.L., Bando, Y., Xu, F.F., Tang, C.C., (2004) Appl. Phys. Lett., 85, p. 4890. , APPLAB 0003-6951 10.1063/1.1825619 

Lorenz, K., Wahl, U., Alves, E., Dalmasso, S., Martin, R.W., O'Donnell, K.P., Ruffenach, S., Briot, O., (2004) Appl. Phys.

Lett., 85, p. 2712. , APPLAB 0003-6951 10.1063/1.1801686 

Peng, H.Y., Lee, C.W., Everitt, H.O., Lee, D.S., Steckl, A.J., Zavada, J.M., (2005) Appl. Phys. Lett., 86, p. 051110. ,

APPLAB 0003-6951 10.1063/1.1861132 

Dierolf, V., Sandmann, C., Zavada, J., Chow, P., Hertog, B., (2004) J. Appl. Phys., 95, p. 5464. , JAPIAU 0021-8979

10.1063/1.1695595 

Kim, S.,  Rhee,  S.J.,  Li,  X.,  Coleman,  J.J.,  Bishop,  S.G.,  (1998) Phys.  Rev.  B,  57,  p.  14588.  ,  PRBMDO 0163-1829

10.1103/PhysRevB.57.14588 

Andreev, T., Monroy, E., Gayral, B., Daudin, B., Liem, N.Q., Hori, Y., Tanaka, M., Le Si Dang, (2005) Appl. Phys. Lett.,

87, p. 21906. , APPLAB 0003-6951 

Andreev, T., Hori, Y., Biquard, X., Monroy, E., Jalabert, D., Farchi, A., Tanaka, M., Daudin, B., (2005) Phys. Rev. B, 71, p.

115310. , PRBMDO 0163-1829 10.1103/PhysRevB.71.115310 

Shibata, T., Asai, K., Nagai, T., Sumiya, S., Tanaka, M., Oda, O., Miyake, H., Hiramatsu, K., (2002) GaN and Related

Alloys-2001, , edited by J. E. Northrup, J. Neugebauer, D. C. Look, S. F. Chichibu, and H. Riechert, MRS Symposia

Proceedings No. 693 (Materials Research Society, Pittsburgh 

Hori, Y., Jalabert, D., Andreev, T., Monroy, E., Tanaka, M., Oda, O., Daudin, B., (2004) Appl. Phys. Lett., 84, p. 2247. ,



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

APPLAB 0003-6951 10.1063/1.1690467 

Dieke, G.H., (1968) Spectra and Energy Levels of Rare Earth Ions in Crystals, , Wiley, New York 

Taguchi, A., Takahei, K., (1996) J. Appl. Phys., 79, p. 3261. , JAPIAU 0021-8979 10.1063/1.361272 

Klik, M.A.J., Gregorkiewicz, T., Bradley, I.V., Wells, J.-P.R., (2002) Phys. Rev. Lett., 89, p. 227401. , PRLTAO 0031-9007

10.1103/PhysRevLett.89.227401 

Piksis, A.H., Dieke, G.H., Crosswhite, H.M., (1967) J. Chem. Phys., 47, p. 5083. , JCPSA6 0021-9606 10.1063/1.1701763 

H??mmerich, U., Ei Nyein, E., Lee, D.S., Heikenfeld, J., Steckl, A.J., Zavada, J.M., (2003) Mater. Sci. Eng., B, 105, p. 91. ,

MSBTEK. 0921-5107. 10.1016/j.mseb.2003.08.022 

Barjon,  J.,  Brault,  J.,  Daudin,  B.,  Jalabert,  D.,  Sieber,  B.,  (2003)  J.  Appl.  Phys.,  94,  p.  2755.  ,  JAPIAU 0021-8979

10.1063/1.1593797 

Brecher, C., Samelson, H., Lempicki, A., Riley, R., Peters, T., (1967) Phys. Rev., 155, p. 178. , PHRVAO 0031-899X

10.1103/PhysRev.155.178 

Andreev, T., Hori, Y., Biquard, X., Monroy, E., Jalabert, D., Farchi, A., Tanaka, M., Daudin, B., (2004) Superlattices

Microstruct., 36, p. 707. , SUMIEK 0749-6036 

Muth, J.F., Braun, J.D., Johnson, M.A.L., Yu, Z., Kolbas, R.M., Cook Jr., J.W., Schetzina, J.F., (1999) MRS Internet J.

Nitride Semicond. Res., 41, p. 52. , MIJNF7 1092-5783 

Wang, K., Martin, R.W., O'Donnell, K.P., Katchkanov, V., Nogales, E., Lorenz, K., Alves, E., Briot, O., (2005) Appl. Phys.

Lett., 87, p. 112107. , APPLAB 0003-6951 10.1063/1.2045551 


