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Abstract: We report on the optical properties of molecular beam epitaxy grown GaN quantum dots (QDs)
doped with Tm. Under optical excitation above the fundamental energy of GaN QDs, the fundamental
transition emission from the GaN QD host was not observed while bright emission from Tm3+ manifolds
demonstrated the efficient energy transfer from the host to Tm3+ ions. The photoluminescence as a function
of temperature was fast quenched for transition from the high-lying manifolds state but very stable for the
blue one resulting from the D21 ?? F43 transition. Mechanisms for excitation to and deexcitation from

Tm3+ ions are discussed. ?? 2006 The American Physical Society.

Year: 2006

Source title: Physical Review B - Condensed Matter and Materials Physics

Volume: 74

Issue: 15

Art. No.: 155310

Cited by: 3

Link: Scorpus Link

Correspondence Address: Gayral, B.; CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs,
DRFMC/SP2M/PSC CEA-Grenoble, 17 rue des Martyrs, 38054-Grenoble Cedex 9, France; email:
bruno.gayral@cea.fr

ISSN: 10980121

CODEN: PRBMD

DOI: 10.1103/PhysRevB.74.155310

Language of Original Document: English

Abbreviated Source Title: Physical Review B - Condensed Matter and Materials Physics

Document Type: Article

Source: Scopus

Authors with affiliations:

1. Andreev, T., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, DRFMC/SP2M/PSC CEA-Grenoble, 17


http://www.scopus.com/inward/record.url?eid=2-s2.0-33749853308&partnerID=40&md5=6f3a1bfe2c3c010c56046613413bbc4c

rue des Martyrs, 38054-Grenoble Cedex 9, France, EADS Astrium GmbH, 81663 Munich, Germany

Liem, N.Q., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, DRFMC/SP2M/PSC CEA-Grenoble, 17 rue
des Martyrs, 38054-Grenoble Cedex 9, France, 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, LTD, 2-24 Sudacho, Mizuhoku, Nagoya, Japan

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

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

Dang, D.L.S., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, Laboratoire Spectrom??trie Physique
(CNRS UMRS5588), 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

Gayral, B., CEA/CNRS/UJF Research Group Nanophysique et Semiconducteurs, DRFMC/SP2M/PSC CEA-Grenoble, 17 rue
des Martyrs, 38054-Grenoble Cedex 9, France

References:

1.
2.

10.

11.
12.
13.
14.

15.

Lee, D.S., Steckl, A.J., (2002) Appl. Phys. Lett., 81, p. 2331. , APPLAB 0003-6951 10.1063/1.1509111

Lozykowski, H.J., Jadwisienczak, M., Brown, 1., (1999) Appl. Phys. Lett., 74, p. 1129. , APPLAB 0003-6951
10.1063/1.123465

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

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

H??mmerich, U., Ei Nyein, E., Lee, D.S., Steckl, A.J., Zavada, J.M., (2003) Appl. Phys. Lett., 83, p. 4556. , APPLAB 0003-
6951 10.1063/1.1631742

Lee, D.S., Steckl, A.J., (2003) Appl. Phys. Lett., 83, p. 2094. , APPLAB 0003-6951 10.1063/1.1611275

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

Andreev, T., Monroy, E., Gayral, B., Daudin, B., Liem, N.Q., Hori, Y., Tanaka, M., Le Si Dang, D., (2005) Appl. Phys. Lett.,
87, p. 021906. , APPLAB 0003-6951 10.1063/1.1992667

Hori, Y., Biquard, X., Monroy, E., Jalabert, D., Enjalbert, F., Le Si Dang, D., Tanaka, M., Daudin, B., (2004) Appl. Phys.
Lett., 84, p. 206. , APPLAB 0003-6951 10.1063/1.1637157

Hori, Y., Andreev, T., Jalabert, D., Monroy, E., Le Si Dang, D., Daudin, B., Tanaka, M., Oda, O., (2006) Appl. Phys. Lett.,
88, p. 053102. , APPLAB 0003-6951 10.1063/1.2168504

Lozykowski, H.J., Alshawa, A K., Brown, 1., (1994) J. Appl. Phys., 76, p. 4836. , JAPIAU 0021-8979 10.1063/1.357257
Taguchi, A., Taniguchi, M., Takahei, K., (1992) Appl. Phys. Lett., 60, p. 965. , APPLAB 0003-6951 10.1063/1.106476
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, 1.V., Wells, J.-P.R., (2002) Phys. Rev. Lett., 89, p. 227401. , PRLTAO 0031-9007
10.1103/PhysRevLett.89.227401

K?hne, H., Weiser, G., Terukov, E.I., Kusnetsov, A.N., Kh. Kudoyarova, V., (1999) J. Appl. Phys., 86, p. 896. , JAPIAU
0021-8979 10.1063/1.370820



16.

17.

18.

19.

20.
21.

22.

23.

24.

25.
26.

27.

Tsimperidis, 1., Gregorkiewicz, T., Bekman, H.H.P.Th., Langerak, C.J.G.M., (1998) Phys. Rev. Lett., 81, p. 4748. , PRLTAO
0031-9007 10.1103/PhysRevLett.81.4748

Fuhs, W., Ulber, 1., Weiser, G., Bresler, M.S., Gusev, O.B., Kuznetsov, A.N., Kh. Kudoyarova, V., Yassievich, I.N., (1997)
Phys. Rev. B, 56, p. 9545. , PRBMDO 0163-1829 10.1103/PhysRevB.56.9545

Coffa, S., Priolo, F., Franz?, G., Bellani, V., Carnera, A., Spinella, C., (1993) Phys. Rev. B, 48, p. 11782. , PRBMDO 0163-
1829 10.1103/PhysRevB.48.11782

Schmitt-Rink, S., Varma, C.M., Levi, A.F.J., (1991) Phys. Rev. Lett., 66, p. 2782. , PRLTAO 0031-9007
10.1103/PhysRevLett.66.2782

Lozykowski, H.J., (1993) Phys. Rev. B, 48, p. 17758. , PRBMDO 0163-1829 10.1103/PhysRevB.48.17758

Lee, C.W., Everitt, H.O., Lee, D.S., Steckl, A.J., Zavada, J.M., (2004) J. Appl. Phys., 95, p. 7717. , JAPIAU 0021-8979
10.1063/1.1738529

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

Adelmann, C., Simon, J., Feuillet, G., Pelekanos, N.T., Daudin, B., Fishman, G., (2000) Appl. Phys. Lett., 76, p. 1570. ,
APPLAB 0003-6951 10.1063/1.126098

Stranski, I.N., Krastanow, L., (1937) Sitzungsber. Akad. Wiss. Wien, Math.-Naturwiss. KI., Abt. 2B, 146, p. 797. ,
SWWCAS 0371-4802

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

Gruber, J.B., Vetter, U., Hofs??ss, H., Zandi, B., Reid, M.F., (2004) Phys. Rev. B, 70, p. 245108. , PRBMDO 0163-1829
10.1103/PhysRevB.70.245108

Dejneka, M., Snitzer, E., Riman, R.E., (1995) J. Lumin., 65, p. 227. , JLUMAS 0022-2313 10.1016/0022-2313(95)00073-9



