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Puc. 1. Pentrenorpammel criiaBa Fe7s sCuNbsSiy3 sBo, oToMXKEH-
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Figure 1.1 The two general cooling paths by which an assembly of atoms can condense
into the solid state. Route Uis the path to the crystalline state; route @is the rapid-quench
path to the amorphous solid state.
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Thus, the liquid-glass transition is not a transition between states of thermodynamic equilibrium. It is widely believed that the
true equilibrium state is always crystalline. Glass is believed to exist in a kinetically locked state, and its entropy, density, and so
on, depend on the thermal history. Therefore, the glass transition is primarily a dynamic phenomenon. Time and temperature
are interchangeable quantities (to some extent) when dealing with glasses, a fact often expressed in the time—temperature
superposition principle. On cooling a liquid, internal degrees of freedom successively fall out of equilibrium. However, there is a
longstanding debate whether there is an underlying second-order phase transition in the hypothetical limit of infinitely long
relaxation times.
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Thermophysical Properties of Bulk Metallic Glass-Forming Liquids

1100 i T T | T
h zr41.2Ti1E.ECU12.5Ni10.DBe22.5 h
_______ T|' e e R M e e e = R e = = m e e = e o -
1000 - 9 s
3
0 90G
= supercooled
© liquid
33 800
Q.
5
= 7004
] Tg
600 = ’ :

log time (s)

A time-temperature-transformation diagram for the primary crystallization of V1.
Data obtained by electrostatic levitation (s)10 and processing in high-purity carbon
crucibles ()11 are included. Calculated times for a crystalline volume fraction of x =
10-4 , using Deff m h-1(solid line) and Deff m exp(Q eff/kT) (dashed line).
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Neutron diffraction analysis on FINEMET alloys
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FIG. 5. TTT diagram of crystallization process of three amorphous alloys.

J. Zhu, N. Clavaguera, M.T. Clavaguera-Mora, and W.S. Howells,
J. Appl. Phys. 84, 6565 (1998).
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Figure 2.3 Schematic sketches of the radial distribution functions for (@) a crystalline
solid, (4) an amorphous solid, and (¢) a gas. These distributions schematically correspond
to the atomic arrangements sketched in Fig. 1.6.
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Extended X-ray absorption fine structure (EXAFS)
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Figure 1| Reverse Monte Carlo modelling to reproduce the experimental
X-ray diffraction and absorption data. a, Solid lines are the experimental
XRD and Fourier-transformed EXAFS spectra for the NigyP,y amorphous
alloy. The circles are for the XRD pattern calculated for the eventual RMC
configuration. b, ¢, The solid lines present the inverse Fourier transforms of
the first peaks in the Fourier-transformed EXAFS data in a. x(k) is the
EXAFS, where « is the photoelectron wavevector. R is the distance between
atoms. The EXAFS spectra calculated for the RMC configuration (circles)
and for the ab initio molecular dynamics configuration (green line) are in
good agreement with the experimental data. d, A view of the final RMC
configuration. The blue and pink balls represent Ni and P atoms,
respectively.

H.W. Sheng, W.K. Luo, F.M. Alamgir, J.M. Bai, and E. Ma, Nature 439, 419 (2006)
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Figure 2 | The evolution of partial RRDFs of the NigoP,q liquid observed in
ab initio molecular dynamics simulations. The partial RRDFs, G(R),
change as a function of temperature during the cooling and glass formation
of the NigoP2 liquid. Gj(R) = 4wR|[p;i(R)/c; — pu], where p 3(R) is the
atomic density of the j atom at distance R from an i atom, and p is the mean
atomic density. The experimental data for this glass are also shown for
comparison (orange circles, redrawn from ref. 13).
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Figure 3 | CN distribution of the solute atoms in several representative
MGs, obtained from ab initio calculations. The average CN changes with
the effective atomic size ratio, and for each glass the majority of the solute
atoms (=>75% of total) have two dominant CNs. Also shown are the Kasper
polyhedra corresponding to the different CNs. The Kasper polyhedra are the
dominant coordination polyhedra in the relaxed MGs.
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Luo, W. et al. Icosahedral Short-Range Order in Amorphous Alloys.
Phys. Rev. Lett. 92, 145502 (2004).
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FIG. 3. Normalized common-neighbor pairs of the NiggAgyg
amorphous alloy. The insets show the 3D RMC configuration,
and its total (line 1) and partial RDFs (lines 2 to 4 for Ni-Ni,
Ni-Ag or Ag-Ni, and Ag-Ag. respectively, weighted by their
contributions to the total RDF), as well as the 48 perfect
icosahedra (the center atom forms twelve 555 pairs with the
neighbors), involving 13% of the atoms. The dark spheres are
Ni atoms.



Mossbauer spectroscopy
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Fig. 2. (a. ¢) Experimental (open circles) and simulated (solid
ling) Misshauer spectra of the amorphous (a) Fe—25B and
{c) Fe—13B alloys at 87 K and (b, d) the corresponding
reconstructed HFF distributions PrH). The dashed lines
are the Gaussian components of the reconstructed spec-
trum.
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Fig. 3. Concentration dependence of the relative number
of microregions with the short-range orders of the meta-
stable Fe;B phase type (sum of the numbers of microre-
gions with short-range orders of the metastable &~ and
o-Fe;B phase types) and the crystalline «-Fe phase type
(sum of the numbers of microregions with short-range
orders of the e- Fe and a-Fe(B) phase types).

V. S. Pokatilov and T. G. Dmitrieva //
Bulletin of the Russian Academy of Sciences: Physics, 2009, Vol. 73, No. 8, pp.
1097-1100.



FIM and Three Dimensional Atom
Probe (3DAP)

http://www.nims.go.jp/apfim/3DAP.html
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Atom probe tomography of Nd and Cu atoms in a amorphous Nd-Be-B-Cu
alloy. The green and red spheres correspond to Nd and Cu atoms, respectively.
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Koppo3noHHbIE CBOMNCTBA

HanokoMmnosuraoe
NOKPbITHE

Puc. 8.15. Cxematnueckoe u3o6paskeHne KOHTAKTA MOIIONKKH Yepes TBEPAYIO
HaHOKOMITO3UTHYIO IUVICHKY C BHEIIHEH aTtMochepoi:
a — IUIeHKa, 0 — amopdHas nieHka [32] .
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Magnetic microstructure and Law of approach of the
magnetization to saturation
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E.M. Chudnovsky, W.M. Saslow, R.A. Serota, Phys. Rev. B 33 251 (1986)




Magnetic correlation length from MFM and AMS

014 . H MFM image of Fe78Zr10N12 film

MAG*Cos

< 001 )
= , 1.
1E-3 7 i
, — — 02 4 6 7 10 1214 16
pm
1000 10000 MFM image contrast
H. Oe correlations along ox axis. Solid line is
’ fitting by C(r)=exp(-r/R,)
C(r)1
R, =(120+9)nm MFM ogl
0.67
R, =(130+40)nm AMS 0.4k
0271
. 0 02 04 06 08 1 12
Komogortsey, S. V. et al. Solid State Phenomena 0.2t

r, pm

190, 486—489 (2012).



Teopema XMHYMHa — KonmoropoBa

Teopema XMHYMHA — KonNMoOropoBa (Taicke W3BecTHas kak Teopema BUHepa — XMHYMHA 1 HHOrAa Kak
Teopema BUHepa — XMHYMHA — DHHWITEHHA) YyTBEPIKAAST, YTO CNeKTpanbHOW NNOTHOCTBIO MOLWHOCTH
CTALMOHAPHOrO B LUWPOKOM CMBICNE cnyyadHoro npouecca AenaercA npeobpaszopaHie Pypbe cOOTBETCTBYIOWENR
ABTOKOPPENALNOHHOR d:)yHI{LlHH.[”[E][E]

HenpepbIBHLIA cnyYyain:
~O

S, (f) = / ro (7)€% dr.

— o0

rae
rez(7) = E [r(f)r*(f — T)] .
eCTk aBTOKOPPenAlUOHHAaA CI:)YHHL‘HH, onpep,enéHHaH Yyepe3i MaremMatiyHeckoe OXdaHue, N rge SI‘I(f ) —

CnekTpanbHaa NNOTHOCTE MOLHOCTH ¢hyHKLI 1‘( 1 ) OTMeTUM, YTO aBTOKOPPENALMOHHAA hyHKLKUA onpeaeneHa

Yyepe:i MaremMartideckoe OXKidaHne OT NPOn3eedeHnA U 4YTO HPEDEPEGDBEHHH ¢vypbe oT j‘( f ) He CYUEeCTEYET B

obuem cnyvae, Tak Kak cTalyMoHapHble chydYaiHble hyHKLHWN HE MHTErpupyemMbl B KBagpaTUYHOM.

3BE31,04Ka O3HAYAET KOMNIEKCHOe ConpayKeHWe, OHO MOXKET BbITb onylieHo, ecnu cnyJYaliHbll npouecc
BeLeCTBEHHbIN.

[1] Dennis Ward Ricker Echo Signal Processing. — Springer, 2003. — ISBN 140207395X
[2] Leon W. Couch II Digital and Analog Communications Systems. — 6 ed. — Prentice Hall, New Jersey, 2001. — P. 406—409.
[3] Krzysztof Iniewski Wireless Technologies: Circuits, Systems, and Devices. — CRC Press, 2007. — ISBN 0849379962
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Magnetic correlation length from SANS and AMS
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