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Magnetization Effect in Mn-CdGeP; Quaternary System
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A high concentration of Mn atoms was successfully introduced
into the surface layer of the ternary compound semiconductor
CdGeP,. The crystal structure before and after introduction of the
Mn atoms belongs to the same crystal system: tetragonal
chalcopyrite structure. No traces of binary compounds were
found in the XRD pattern. The magnetization curve measured by
VSM clearly shows a hysteresis loop that is characteristic of a
ferromagnetic material. The Curie temperature determined from
the temperature dependence of magnetization was 320 K. This is
the first report of room temperature ferromagnetism in any
diluted magnetic semiconductor.
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Fig. 1 RHEED patterns of CdGeP, single
crystal surface (a) before Mn-deposition, (b)
after Mn-deposition and (c) after annealing at
500°C for 30 min.
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Fig. 2 X ray diffraction pattern of the Mn-
diffused layer of the CdGeP; crystal.
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Fig. 3 Magnetization curves of Mn-diffused
CdGeP;, layer (a) before and (b) after correction for
diamagnetic part and demagnetization field.
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Fig. 4 Temperature dependence of magnetization
in the Mn-diffused CdGeP; layer.
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Fig. 5 (a) AFM image and (b) MFM image of Mn-
diffused layer.

wIZ, BRERCIRBEH=0)THE LIcBLDREEL
(M-T B % Fig. 4 12T, BIEDOBREELIL, Weiss D
DTHERICHE D By MT HBOBRETL, 714 v
F 4 T DR S=1/2 OBA D Brillovin B E AV -3
BRUICLD, IKERTEIZ8bholz, S=12 &
IRERIT, BHULHBRMN LRI Mnl KFHZH DAY
DREZI =12 LELRAET D, £, ZO7 49T 1~
ThoERdizda U —BEIX320K Thols,

Mn EBERHRYDOSMERLTHBIZENnnb 53,
M-T I3 =2V —BEOKARR LN G,
IOEBRBEREIHIBTEOMBRLE L OMBEROBER
ERLTVBELEZILND, SBRORKARHENE
iha,

5. AFM-MFM IZ & 5%

Mn HEBEDORBEIZOWVT, A 23— RAYNLA LY
@ SPI3800 BLf#: T v — 7SS AV, TR MRS
(AFM& & . BESSTEMBEMFMB 288 L 7=, Fig. 5@a),
OIEIERTHUE SN AFM &, BLT. MFM#&%RL T
w3,

737



0.5
0.0 —
)
(]
S 005
2
©°
_‘_3_. -0.1
3
g -0.15
4
0.2 ‘ :
1 2 3 4
Photon energy (eV)

Fig. 6 Spectrum of the magneto-optical Kerr
ellipticity in the Mn-diffused layer.
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