
1.

 
 

Magnetocrystalline anisotropy and R-Co exchange
interaction in monocrystalline RCo4Al (R = Y, Gd

and Ho)
 

Thang C.V., Brommer P.E., Colpa J.H.P., Bruck E., Menovsky A.A.,
Thuy N.P., Franse J.J.M. 

Van der Waals-Zeeman Institute, University of Amsterdam, Valckenierstraat 65, 1018 XE, Amsterdam,
Netherlands; Intl. Train. Inst. for Mat. Science, Cryogenic Laboratory, University of Hanoi, Hanoi, Viet

Nam 
 
Abstract: We report on the magnetic properties of the RCo4Al (R: Y, Gd, Ho) monocrystalline samples. Al
substitution for Co in RCo5 results in remarkable changes of the magnetic properties not only of the Co
sublattice but also of the R sublattice. These changes include a decrease of the magnetocrystalline anisotropy
energy of the Co sublattice, a decrease of the R-Co exchange interaction and a remarkable modification of
the crystal field parameters of the R sublattice. The effects of Al substitution in RCo5 are compared with
those of B substitution. 
Author Keywords: Crystalline electric field; Magnetocrystalline anisotropy; Rare earth-3d transition metal
compounds; Spin reorientation transition 
Index Keywords: Cobalt alloys; Crystal growth; Crystal lattices; Magnetic anisotropy; Magnetic field
effects;  Substitution reactions; Transition metal alloys; Crystalline electric fields; Magnetocrystalline
anisotropy; Spin reorientation transition; Rare earth alloys 
 
Year: 1996 
Source title: Journal of Alloys and Compounds 
Volume: 245 
Issue: 2-Jan 
Page : 100-111 
Cited by: 16 
Link: Scorpus Link 
Correspondence Address:  Franse,  J.J.M.; Van der Waals-Zeeman Institute,  University of Amsterdam,
Valckenierstraat 65, 1018 XE, Amsterdam, Netherlands 
ISSN: 9258388 
CODEN: JALCE 
Language of Original Document: English 
Abbreviated Source Title: Journal of Alloys and Compounds 
Document Type: Article 
Source: Scopus 
Authors with affiliations: 

Thang,  C.V.,  Van der  Waals-Zeeman Institute,  University  of  Amsterdam, Valckenierstraat  65,  1018 XE,  Amsterdam,

Netherlands,  Intl.  Train.  Inst.  for  Mat.  Science,  Cryogenic  Laboratory,  University  of  Hanoi,  Hanoi,  Viet  Nam 

http://www.scopus.com/inward/record.url?eid=2-s2.0-0030288014&partnerID=40&md5=9e601405ff1fcc600820f2fb8800a057


2.

3.

4.

5.

6.

7.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Brommer, P.E., Van der Waals-Zeeman Institute, University of Amsterdam, Valckenierstraat 65, 1018 XE, Amsterdam,

Netherlands 

Colpa,  J.H.P.,  Van der Waals-Zeeman Institute,  University of Amsterdam, Valckenierstraat  65,  1018 XE, Amsterdam,

Netherlands 

Br?ck, E., Van der Waals-Zeeman Institute, University of Amsterdam, Valckenierstraat 65, 1018 XE, Amsterdam, Netherlands 

Menovsky, A.A., Van der Waals-Zeeman Institute, University of Amsterdam, Valckenierstraat 65, 1018 XE, Amsterdam,

Netherlands 

Thuy, N.P., Intl. Train. Inst. for Mat. Science, Cryogenic Laboratory, University of Hanoi, Hanoi, Viet Nam 

Franse, J.J.M., Van der Waals-Zeeman Institute, University of Amsterdam, Valckenierstraat 65, 1018 XE, Amsterdam,

Netherlands 

References: 
Shidlovski, I., Wallace, W.E., (1970) J. Solid State Chem., 2, p. 193 

Kuz'ma, Yu.B., Bilonizhko, N.S., (1973) Kristallographiya, 18, p. 710 

Konno, K., Ido, H., Cheng, S.F., Sankar, S.G., Wallace, W.E., (1993) J. Appl. Phys., 73, p. 5929 

Ido, H., Konno, K., Cheng, S.F., Sankar, S.G., Wallace, W.E., Proc. 11th Int. Workshop RE-Magnets and 6th Int. Symp. on

Magn. Anis. Coerc. RE-TM Alloys, Pittsburgh, Pa, USA, 1990, p. 80. , S.G. Sankar (ed.) 

Ido, H., Konno, K., Ito, T., Cheng, S.F., Sankar, S.G., Wallace, W.E., (1992) J. Magn. Magn. Mater., 104-107, p. 1361 

Konno, K., Ido, H., Maki, K., (1992) J. Magn. Magn. Mater., 104-107, p. 1369 

Routsi, Ch.D., Hatjivasiliou, S., Yakinthos, J.K., Tsoukalas, J., (1994) J. Alloys Compd., 210, p. 305 

Smit, H.H.A., Thiel, R.C., Buschow, K.H.J., (1988) J. Phys. F, 18, p. 295 

Drzazga, Z., (1990) J. Magn. Magn. Mater., 89, p. 97 

Thang, C.V., Tai, L.T., Liu, J.P., Thuy, N.P., Hien, T.D., Franse, J.J.M., (1995) J. Magn. Magn. Mater., 140-144, p. 935 

Thang, C.V., Thuy, N.P., Hien, T.D., Franse, J.J.M., Colpa, J.H.P., Brommer, P.E., Br?ck, E., J. Magn. Magn. Mater., , in

press 

Buschow, K.H.J., (1971) Philips Res. Rep., 26, p. 49 

Sinnema, S., (1988), Ph.D. Thesis, University of Amsterdam, NetherlandsDecrop, B., Deportes, J., Givord, D., Lemaire, R.,

Chapert, J., (1982) J. Appl. Phys., 53, p. 1953 

Decrop, B., Deportes, J., Lemaire, R., (1983) J. Less-Common Met., 94, p. 199 

Ballou, R., Deportes, J., Gorges, G., Lemaire, R., Ousset, J.C., (1986) J. Magn. Magn. Mater., 54-57, p. 465 

Franse, J.J.M., Radwanski, R.J., (1993) Handbook of Magnetic Materials, 7. , K.H.J. Buschow (ed.) 

Radwanski, R.J., Franse, J.J.M., Quang, P.H., Kayzel, F.E., (1992) J. Magn. Magn. Mater., 104-107, p. 1321 

Alameda, J.M., Givord, D., Lemaire, R., Lu, Q., (1981) J. Appl. Phys., 52, p. 2079 

Hilscher, G., Rais, H., (1978) J. Phys. F, 8, p. 511 

Meyer, A.J.P., (1964) C. R. Acad. Sci. Paris, 258, p. 4935 

Clark, A.E., Callen, E., (1968) J. Appl. Phys., 39, p. 5972 

Verhoef, R., (1990), Ph.D. Thesis, University of Amsterdam, NetherlandsColpa, J.H.P., (1992) J. Magn. Magn. Mater., 104-

107, p. 1211 

Kakol, Z., Figiel, H., (1987) J. Magn. Magn. Mater., 70, p. 309 

Ballou, R., Deportes, J., Gorges, G., Lemaire, R., Ousset, J.C., (1987) J. Magn. Magn. Mater., 70, p. 306 

Nov?k, P., (1995) J. Magn. Magn. Mater., 140-144, p. 1735 

Turilli, G., Asti, G., J. Magn. Magn. Mater., , in press 



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Buschow, K.H.J., Brouha, M., (1976) J. Appl. Phys., 47, p. 1653 

Gignoux, D., Lemaire, R., (1974) Solid State Commun., 14, p. 877 

Klein, H.P., Menth, A., Perkin, R.S., (1975) Physica B, 80, p. 153 

Zhao, Z.G., Li, X., Brabers, J.H.V.J., De Ch?tel, P.F., De Boer, F.R., Buschow, K.H.J., (1993) J. Magn. Magn. Mater., 123,

p. 74 

Zhang, F.Y., Gignoux, D., Schmitt, D., Franse, J.J.M., Kayzel, F.E., (1994) J. Magn. Magn. Mater., 136, p. 245 

Tie-song, Z., Han-min, J., Gang-hua, G., Xiu-feng, H., Hong, C., (1991) Phys. Rev. B, 43, p. 8593 

Yu, Y., Xue-feng, W., Han-min, J., (1994) J. Phys. Condens. Matter, 6, p. 2077 

Mulder, F.M., Thiel, R.C., De Jongh, L.J., Buschow, K.H.J., (1995) J. Magn. Magn. Mater., 150, p. 25 

Coehoorn, R., Daalderop, G.H.O., (1992) J. Magn. Magn. Mater., 104-107, p. 1081 

Daalderop, G.H.O., Kelly, P.J., Schuurmans, M.F.H., (1992) J. Magn. Magn. Mater., 104-107, p. 737 

Buschow, K.H.J., Coehoorn, R., Mulder, F.M., Thiel, R., (1993) J. Magn. Magn. Mater., 118, p. 347 

Nov?k, P., Kuriplach, J., (1994) IEEE Trans. Magn., 30, p. 1036 

Richter, M., Steinbeck, L., Nitzsche, U., Oppeneer, P.M., Eschrig, H., (1995) J. Alloys Compd., 225, p. 469 

Mulder, F.M., Thiel, R.C., Buschow, K.H.J., (1992) J. Alloys Compd., 190, p. 77 

Moze, O., Buschow, K.H.J., (1995) J. Magn. Magn. Mater., 146, p. 111 

Moze, O., Pareti, L., Paoluzi, A., Buschow, K.H.J., (1996) Phys. Rev. B, 53, p. 11550 

Kapusta, Cz., Lord, J.S., Riedi, P.C., Buschow, K.H.J., Proc. 13th Int. Workshop RE-Magnets and 8th Int. Symp. on Magn.

Anis. Coere. RE-TM Alloys, Birmingham, UK, 1994, p. 87. , C.A.F. Manwaring, D.G.R. Jones, A.J. Williams and I.R.

Harris (eds.) 


