Ref. p. 409] 1.5.5 Heusler alloys 397

Pt, (MnSb),_, as deposited Cu A,

WWW

PtMnSb(220)

Mn Sb (110)
PtMn Sb (311)

PtMnSb (111)

0.32

0.2

X-ray intensity

0.15

M W
| | |
20° 30° 40° 50° 60°
Scattering angle 26

Fig. 650. X-ray diffraction patterns for as deposited
Pt(MnSb)_« (0 < x < 0.42) films at different values
of x [8701].
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Fig. 651. X-ray diffraction patterns for annealed
Pt(MnSb)_, (0 £ x < 0.44) films at different values
of x [8701].

Fig. 652. Relationship between the Pt concentration
in Pt(MnSb),_, films and lattice constara [8701].
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Fig. 653. Reflectance for annealed,MInSb),_, films
of x =0.32 and x = 0.26 in the wavelength range 19
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Fig. 656. Saturation magnetisatioMs and coercive Fig. 657.Kerr rotationgy at room temperature for as-
force H, parallel and perpendicular to the film planedeposited and annealed ,@MnSb),_, films with

for annealed R(MnSb),_, films vs. Pt concentration different Pt concentrations, when an external mag-
netic fieldH = 8 kOe was applied perpendicular to the

[8701].
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Fig. 658. ¢x-H hysteresis curves for the ,(RMnSb),_, films of x = 0.16, 0.26 and 0.32 (wavelengih=

632.8 nm)|[870M].
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Fig. 659. Polar Kerr rotation ¢« spectra vs. Fig. 660. Polar Kerr rotation ¢x spectra vs.

wavelength for

annealed /vnSb)_, films at

different values of 0.16x < 0.42) [8701].
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Fig. 663. Low angle X-ray diffraction patterns (CyK for PtMnSb@p)/CuMnSb(100A) multilayer films
[o1w1l.
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Fig. 664. Logarithm of the large angle X-ray positions of single-layer PtMnSb and CuMnSb films
diffraction pattern intensity (Feff of PtMnSbge)/  are indicated by arrowp [9IW1].
CuMnSb(100A) multilayer films. The (111) peak
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Fig. 668. X-ray diffraction patterns in the high angle films. X in the case ofic, = 10 A indicates the line
region for PtMnSb(100A)/CuMnSH{,) multilayer due to the CuMnSb buffer laygr [90T1].
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Fig. 669. Calculated X-ray diffraction patterns based on a step model for PtMnSb(100A)/CuddpSh(
multilayer films 1.

Table 132. Magnetisation values extrapolated
to 0 K, M(0), and Curie temperaturé;, for
PtMnSb@e)/CuMnSb(100A) multilayer films.
M(0) is the value per unit volume of PtMnSb

layers [9IW1].
Op M(0) Tc
[Al [kG] [K]
3.6 4.4 248
7 3.1 307
10 2.2 369
20 1.6 485
50 1.1 524
100 0.82 500
single layer 0.67 525
bulk 0.65 582
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Fig. 670. M-T curves at the applied field of 0.3 T 1000 A. M is normalised by the volume of PtMnShb
for PtMnSb(100A)/CuMnSb) multilayer films layers. The curve for a PtMnSb single layer film is
[90T1]]. (@) deu = 10, 50, 100 A, i) dey = 250, 500, also shown as a referenfe [90T1].
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Fig. 671. M(T)/M(O)vs. T/Tc at an applied field of g §72  Schematic diagram of the trapezoidal
0.3 T for PtMnSb(100A)/CuMnSb(100A) multilayer o qyjation of the exchange interactiondenotes the
films as grown and annealed at 500 °C for 5 h [90T 1, mper of atomic planek [90[T1].
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Fig. 674. X-ray diffraction patterns in the high angle
region for PtMnSb/NiMnSb, PtMnSb/AuMnSb and
PtMnSb/CuMnSb films with the multilayer period of

100 A [89T1].
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Fig. 675. Calculated X-ray diffraction patterns based
on the step model for PtMnSb/NiMnSb, PtMnSb/

AuMnSb and PtMnSb/CuMnSb films with the multi-

layer period of 100 A[[89T1].
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Fig. 673.CalculatedV/M(0) vs.T/T¢ for multilayer samples. (XN = 28,n; = 28,n, =n; = 0. (Y):N =56,n; =
24,n2 = 14,n| =9 ]
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Fig. 676. X-ray diffraction linewidthA,, for the (111) and (222) peaks (open and closed, respectively) vs.
multilayer period) for PtMnSb/NiMnSb, PtMnSb/AuMnShb and PtMnSbh/CuMnSb filfns [§9T1].
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Fig. 677.Average grain siz® vs. multilayer period for PtMnSb/NiMnSb, PtMnSb/AuMnSb and PtMnSb/
CuMnSb films [89T1].
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Fig. 678.Interface roughnesgvs. multilayer period for PtMnSb/NiMnSb, PtMnSb/AuMnSb and PtMnSb/
CuMnSb films[[89T1].

Landolt-Bdrnstein
New Series 111/32C



1.5.5 Heusler alloys

409

T Bt b /NiMn b tMn Sb /AU MN S T Pt Mn S/ CuMnsh
0.16° 016 016°
§~0JZ°— gﬂ]Z“ - go.nn_
E 0.08° é 0.08°— z 0.08°—
0.04 0.06° 0.06°
0 1 | | 0 | | | 0 | | |

Fig. 679. Kerr rotation anglegyx at a wavelength of 633 nm vs. multilayer

50 100 150
Multilayer period 2 (&)

200

50 100 150
Multilayer period 4 [A]

200

PtMnSb/AuMnSb and PtMnSb/CuMnSb filnjs [89T1].

1.5.5.12 References for 1.5.5

52S1
56K1
57A1
61G1
62L1
63R1
68B1

70K1
70S1
73W1
7471
75C1
75M1
75N1
76C1
76S1
7671
78L1
78P1
78Y1
79B1

79F1
79M1

79W1

Stevens, K.W.H: Proc. Phys. Soc6A (1952) 209.
Kasuya, T.: Prog. Theor. Phyk5 (1956) 58.
Arrott, A.: Phys. Rev108(1957) 1394.

Griffith, J.S.: The Theory of Transition Metal lons C.U.P. (1961).
Lea, K.R., Leask, M.J., Wolf, W.P.: J. Phys. Chem. Sdtigi$1962) 1381.
Rhodes, P., Wohlfarth, E.P.: Proc. R. Soc. Londad27&(1963) 247.
Borovik-Romanov, S.: Magnetic Symmetry of Antiferromagnets; Elements of Theoretical
Magnetism (Krupicka, S., Sternberk, J. lliffe, eds.), (1968).

Khoi, L.D., Vijaraghawa, R., Malik, S.K., Nagrajan, V.: Phys. Lett3%\(1970) 435.

Shinohara, T.: J. Phys. Soc. J@8.(1970) 313.
Webster, P.J., Ziebeck, K.R.A.: J. Phys. Chem. SARIE1973) 1647.
Ziebeck, K.R.A., Webster, P.J.: J. Phys. Chem. S@&l€1974) 1.

Campbell, I.A., Blandin, A.: J. Magn. Magn. Matér(1975) 1.

Myers, H.P., Linder, L.: Phys. Sct2 (1975) 253.
Nikolaev, I.N., Potapov, V.P., Mar'in, V.P.: Sov. Phys. JEDR1975) 591.
Kittel, C.: Introduction to Solid State Physics, New York: John Wiley Sons (1976).
Switendick, A.C.: Solid State Commui9 (1976) 511.
Ziebeck, K.R.A., Webster, P.J.: Philos. M&4.(1976) 973.
LeDang, K., Veillet, P., Campbell, I.A.: J. Phys8F1978) (1811).
Price, D.C.: J. Phys. §(1978) 933.
Yagasaki, K., Hidaka, Y., Fujii, H. Okamoto, T.: J. Phys. Soc. 4pr§1978) 110.
Bronstein, I.N., Semendjajew, K.A.: Taschenbuch der Mathematik, Frankfurt/Main: Harri

Deutsch (1979).

0

50 100 150
Multilayer period A [A]

Freemann, A.J., Desclaux, J.P.: J. Magn. Magn. Ma¢1979) 22.
Mager, S., Wieser, E., Zemcik, T., Schneeweiss, O., Stetsenko, P.N., Surikov, V.V.: Phys.
Status Solidi (ap2 (1979) 249.
Webster, P.J., Ramadan, M.R.l.: J. Magn. Magn. Ma®¢1979) 301.

Landolt-Bornstein
New Series 111/32C

200

periddor PtMnSb/NiMnSb,



	PREVIOUS DOCUMENTFILE
	NEXT DOCUMENTFILE
	 
	Landolt-Börnstein
	Condensed Matter
	Magnetic Properties of Metals
	Contents: Alloys and Compounds of d-Elements with Main Group Elements. Part 2
	Introductory material
	1  Magnetic properties of 3d, 4d, and 5d elements, alloys and compounds
	1.1 - 1.4  See Vol. 32A
	1.5  Alloys and compounds of 3d elements with main group elements
	1.5.1  See Vol. 32B
	1.5.2  See Vol. 19B
	1.5.3  See Vol. 32B
	1.5.4  3d elements and C, Si, Ge, Sn or Pb (T. OHOYAMA, N. YAMADA)
	1.5.4.1  Introduction
	1.5.4.2  Ti and V alloys and compounds
	1.5.4.3  Cr alloys and compounds
	1.5.4.4  Mn alloys and compounds
	1.5.4.5  Fe alloys and compounds
	1.5.4.5.1  Alloys and compounds with C and Si
	1.5.4.5.2  Alloys and compounds with Ge
	1.5.4.5.3  Alloys and compounds with Sn

	1.5.4.6  Co and Ni alloys and compounds
	1.5.4.7  MM'X ternary compounds
	1.5.4.8  References for 1.5.4

	1.5.5  Heusler alloys (K.R.A. ZIEBECK, K.-U. NEUMANN)
	1.5.5.1  Introduction
	1.5.5.2  Structural properties
	1.5.5.2.1  Crystallography
	1.5.5.2.2  Ternary phase diagrams
	Ni-Mn-Sn
	Ni-Fe-Al
	Ni-Hf-Al
	Mg-(R)-Ag
	Pd-Y-Sn

	1.5.5.2.3  Kinematics of phase transition
	1.5.5.2.4  Deformation
	1.5.5.2.5  Hydrogen absorption
	1.5.5.2.6  Films/ribbons

	1.5.5.3  Bulk magnetic properties
	1.5.5.3.1  Introduction
	1.5.5.3.2  Arrott plots
	1.5.5.3.2.1  Introduction
	1.5.5.3.2.2  Mean field description of magnetic phase transition and Landau form of the free energy
	1.5.5.3.2.3  Magnetisation and Arrott plots
	1.5.5.3.2.4  Arrott plots for two magnetic subsystems
	1.5.5.3.2.5  Ferromagnetic and / or antiferromagnetic order
	1.5.5.3.2.6  Discussion

	1.5.5.3.3  Experimental results
	1.5.5.3.3.1  Ferromagnets
	1.5.5.3.3.2  Antiferromagnetism
	1.5.5.3.3.3  Paramagnetic
	1.5.5.3.3.4  C1b compounds
	1.5.5.3.3.5  Quaternary


	1.5.5.4  Neutron scattering
	1.5.5.4.1  Neutron diffraction
	1.5.5.4.2  Crystalline electric fields

	1.5.5.5  Phase transitions
	1.5.5.6  Electrical properties
	1.5.5.6.1  Electrical resistivity
	1.5.5.6.2  Galvanomagnetic properties
	1.5.5.6.3  Superconductivity

	1.5.5.7  Thermal properties
	1.5.5.8  Hyperfine fields
	Tables 73-82, Figs. 362-387
	Tables 83-94, Figs. 388-415
	Figs. 416-440
	Figs. 441-466, Tables 95-101
	Figs. 467-497, Tables 102-104

	1.5.5.9  Band structure
	1.5.5.9.1  Introduction
	Tables 105-112, Figs. 498-512
	Figs. 513-537

	1.5.5.9.2  Cohesion and phase transitions

	1.5.5.10  Electronic structures
	1.5.5.11  Magneto-optics
	Introduction, Table 123-130, Figs. 596-609
	Figs. 610-649, Table 131
	Figs. 650-679, Table 132

	1.5.5.12  References for 1.5.5




