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Aus dem Institut [Ar Physik im M t 1ir medizinise Glass
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Glasses: no periodicity, no zone boundaries: ideal elastic medium

D eﬁby o ~F2 The low temperature heat capacity of pure dielectric crystalline solids is
. ' T known (Chapter 5) to follow the Debye T° law, precisely as expected from the
g ) excitation of long wavelength phonons. The same behavior was expected in
5 / glasses and other amorphous solids—the point was so obvious that it did not
7 . . —
encourage experimental investigation. .
o et : C. Kittel
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Weh lmages Yideo MNews frore ¥
. el A d Search
GO L)S[e Ihnsnn peak glass) Search —Pr;:::cesem

Web \/ Hesults 1-10 of about 204,000 for Hoson peak glass.

The boson peak in melt-formed and damage-formed glasses: A defect ...
The damage-formed glass exhibits a DSC thermogram strikingly similar to that ... in the
boson peak region, and find the damage-formed glass hoson peak to be ...

cal.inist fr/?aModele=afficheM&cpsidt=18329344 - Similar pages

Fhysica B: Condensed Matter | Boson peak in modified borate ...

Faor caesium and barium borate glasses, the peak frequency of boson peak is almost
independent of the composition. While for lithium borate glass, ...
linkinghub:elsevier.com/retrieve/piifZ0821 452698012344 - Simlar pages

Physica B: Condensed Matter © On the wave vector dependence of the ...
Author Keywords: Boson peak, Glass, Inelastic neutroh scattering. Aricle Outline. =
References, The low-termperature properties of glasses are different ...

linkinghub. elsevier. comiretrieve/piifS0921 452698013799 - Similar pages
[ Mare results frarr linkinghub. elsevier. cam |

Yibrations and relaxations in a soft sphere glass. boson peak and ...
soft sphere glass shows a pronounced boson peak The. boson peak frequency is very |ow
at about 5% of the maximal frequency. The shape of the ...

L AAAREL= R 2 o=t

Vibrations and relaxations in a soft sphere glass. boson peak and ...

“ibrations and relaxations in a soft sphera glass: boson peak and structure factors. Authors:
Schober, H. F.. Affiliation: ...

adsabs hamvard. edufabs2005cond mat. 26115 - Similar pages

2rigin of the boson peak in a network glass B203
Cirigin of the boson peak in a network glass B203. Authors:, Engbery, D, Wischnewski, & ;

Biirhanan |11 Rariesenn | Niannoy & - Snlealow A& P
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Nuclear Inelastic Scattering:
resonant absorption of x rays by moving nuclei:
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Nuclear inelastic scattering

you can do almost everything, you can only cut,
but not always convenient but precisely, sharp, deep,
and not necessarily precise and exactly where you need it
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(i) cooling rate
and
(ii) density
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cooling rate:
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FIGURE 1. Depiction of the relation between the energy

T K

of glasses and the rate of quenching. LHS shows the

trapped system energy in relation to its energy landscape,

represented in the common (but highly over-simplified)
two dimensional form appropriate to constant volume

systems,
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Figure 4. The second moment of the VDOS for a model molect
inherent structures characterized by the structural temperatures
peak intensity increases with increasing structural temperature.

C.A.Angell et al., ~JPCM 15, S1051 (2003)
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Dependence of DOS on cooling rate:

- quenched from melt to water with a cooling rate of 1500 K/s,
- annealed for 30 min at Tg + 4K, cooled down with a rate of 2 K/s

Sodium silicate glass: |
(Si0,),,4 (Na,0),, (FeO), (Ca0), 16 Ty =T781K
Tg=781K _ §
PZ 8 meV ' \\
o 14 per atom : -
IS \\ T,= 770K |
e \ T, = 929K
g 1’2 \\ v
w \ \\I
1’0 f S

500 600 700 800 900

A.Monaco et al, PRL 96 205502 (2006) Temperature (K)
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microscopic properties: Mossbauer spectroscopy
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FIG. 5. Boson peak energy as a function of Ag.
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Dependence of DOS in glasses on density:

Heated up to Tg-70K, densified for 10 min  at 1 GPa
at 2 GPa

. at 3 GPa
Permanently densified samples:

sodium silicate glass
Na, Fe Si; Og 5
Tg=744 K

A.Monaco et al, PRL 97 135501 (2006)
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For glasses with various cooling rate ( Tf= Tg-10K, Tg+150K ) ;

Specific heat (J g K™
0

density (Ap/p=6% ).

500 600 700 800 900

0,00030 |- /"\ Temperature (K)
T 000025 o,
£ )
Tﬂ 0,00020 - ~ ™
Extrapolation of DOS to E — 0 is consistent with the Debye level & omors
as E=0 there is nothing but sound "}

0 2 4 6 8 10 12 14 16
Energy (meV)

sL '~

Transformation of DOS is described by changes of elastic medium e

as it should be for sound waves

g(E)/E* (meV™)

3k

2f
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Energy (meV)

Functional
dependence?
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functional dependence:

generic motions of molecules and occasional molecular modes

014 oTP
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j; 3; A.Chumakov ez al, PRL 92, 245508 (2004)
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RDOS (meV )
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45 Suspected model: yes | no
Localized vibrations v
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cluster sizes

Soft potential modes v
B Mode coupling theory v

Sound waves in v

disordered medium

functional behavior is consistent with sound wave model
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Summary:
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0,00025 -

Extrapolation of DOS to E — 0 is consistent with the Debye level % oonns!
at E—O0 there is nothing but sound
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Transformation of DOS is described by changes of elastic medium
entire DOS transforms like sound

B DOS follow functional dependence of sound waves

nothing but sound
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a loop in understanding of glass dynamics: 2008:

glass dynamics:
sound waves ?!

A

1994:
discovery of nuclear
inelastic scattering

he nature
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1984:
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glass dynamics:
increases with T° ?

sound waves ..?
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temperature dependence of nuclear absorption:

toluene glass
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a loop in understanding “ _ 2o08  hluneio Iy
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