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Fig. 91. Fe0.8Co0.2Si. Magnetic phase diagram in a
magnetic field vs. temperature plane, as determined
from magnetic measurements on a single crystal with
the magnetic field H along the [110] direction. The
compound has a helical spin structure for H = 0. C:
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Fig. 92. Fe0.8Co0.2Si. ESR frequency ω/γe at 4.2 K
plotted against the magnetic field applied, Happl,
along the [001] axis of a single crystal. Hcr is the
critical field for induced ferromagnetic spin structure.
The broken curve shows the theoretical curve for a
helical spin resonance based on the antisymmetric
exchange interaction of the Dzyaloshinski-Moriya
type. The frequency is expressed in terms of ω/γe, the
angular frequency divided by the magnetomechanical
ratio of a free electron [89W1].

1.5.4.5.2  Alloys and compounds with Ge

The existence of two successive magnetic transitions in FeGe2 has been established by [85C1] and
the proposed collinear spin structure at lower temperature range seems to be supported theoretically
[91G1], but it is still the subject of active discussion, because neither the anisotropy of magnetic
susceptibility nor the magnetization curves in strong magnetic fields are consistent with the collinear
spin structure [89Z1]. For the related ternary compound Fe1–xCoxGe it is claimed [88P1] that crystal
defects increase in the single-crystal specimens as x increases. This may lead to another complication
for the physical properties of these compounds.

In the series of ternary compounds Fe3–xVxGe, doubly ordered cubic, L21 (Heusler alloy) type of
crystal structure has been established through pulsed neutron powder diffraction at room temperature
for x = 0.6, 0.8 and 1.0. The latter compound contains a small amount of undetermined second phase
[90B1].

Survey

Composition x Properties Figure Table

αFe1–xGex 0.004...0.04 Hhyp(x) at 69Ge 93

γ(Fe0.7Mn0.3)1–xGex 0...0.087 χ(T;x), TN(x) 94, 95

Fe3Ge a, c, Hhyp, ∆EQ, IS 9
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Composition x Properties Figure Table

Fe5Ge3 α(T) 96

FeGe (hex B35) T-H magnetic phase diagram 97 9

FeGe (cub B20) IND(T), IND(H) 98, 99 9

Fe7–xMnxGe6 4 χg(T), χ g
−1( )T 100

0.5...4.5 TN(x), Θ(x) 101

FeGe2 C Tp
mag( ) 102 9

IND(T), Q(T) 103, 104

Fe1–xCoxGe2 χg(T;x) 105
x-T magnetic phase diagram 106

Table 9. Supplement to Table 10 in LB III/19C, subsect. 1.5.4.5.2. Magnetic and related properties
of Fe3Ge [85H1], hexagonal [88B1] and cubic [89L1] FeGe, and FeGe2 [87D1].

Fe3Ge 1) FeGe 3) FeGe2

T > 700 °C metastable at
T < 620 °C [67R1]

620 °C < T < 740 °C
[67R1]

Crystal structure hexagonal hexagonal cubic tetragonal
D019 (Ni3Sn) B35 (CoSn) B20 (FeSi) C16 (CuAl2)

a [Å] 5.1806 5.003 4.689 5.908
c [Å] 4.2289 4.055 4.955

Magnetism ferro antiferro helical antiferro
TN [K] 410 278.7 (first order) 290
pFe [µB/Fe] 1.38
structure 60 K < T< TN:

collinear, pFe i c
long-range spiral
(λ ≈ 683…700 Å)

first-order transition
at Ttr = 263 K

30 K < T < 60 K:
double cone,
cone axis i c

transition at Ttr:
Ttr (down) = 211 K
Ttr (up) = 245 K

Ttr < T < TN: pFe ⊥ c,
incommensurate
spiral Q i <100>

T < 30 K:
similar to T > 30 K
but with field-
induced transitions
by H ⊥ c

Ttr < T < TN:
Q = 0.0090 Å–1

i <100>
T < Ttr:
Q = 0.0092 Å–1

i <111>

T < Ttr:
collinear pFe ⊥ c

Hhyp (57Fe) [kOe] 260 at 10 K
∆EQ (57Fe) [mm s–1] 0.06 at 10 K
IS (57Fe) [mm s–1] 0.39 2) at 10 K

1) No new data are available for low-temperature cubic Fe3Ge and for ferromagnetism of hexagonal Fe3Ge.
2) Relative to natural iron at RT. 3) No new data are available for monoclinic FeGe stable at HT.
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1.5.4.5.3  Alloys and compounds with Sn

Magnetic structure of FeSn2 has been re-investigated.  Unfortunately, the single crystal specimen is
very difficult to obtain, because FeSn2 is formed through a peritectic reaction of FeSn and a Sn-rich
liquid. The neutron-diffraction analysis has to be performed using powder specimens, leading to
some ambiguity in the proposed magnetic structure.

Fig. 105. Fe1–xCoxGe2. Temperature
dependence of the magnetic mass
susceptibility χg in a magnetic field
of 10 kOe. TN: Néel temperature;
Ttr: transition temperature to modu-
lated spin structure; Tx: transition
temperature of unknown origin
[93S3].

Fig. 106. Fe1–xCoxGe2. Magnetic phase diagram in a
composition - temperature plane, as obtained from
magnetic measurements. AF I: antiferromagnet with
modulated spin structure; AF II: with collinear
structure; AF III: unknown structure. Magnetization
curves of polycrystal specimens are linear below Tx

*

and above Ttr [93S3].
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