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Fig.10.8. Beispiel AgBr. Leider werden be1 hoheren T auch anharmon1$che

Effekte sichtbar, s.d. (10.20) nicht zuver]ass1g ists
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Fig. 10.8.

Molwirme von Silberbromid bel konstantem Druck. Es zeigt sich ein zusdtz-
licher Beitrag zur spezifischen Wirme, der von der Bildung von Gitterfehl-
stellen herriihrt. (Nach R.W.Christy und A.W.Lawson, J. Chem. Phys. 19,
517 (1951).)
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Makracskopiache LAngenfinderung (geetrichelt) und Gitterparametern
PUnKUIer) ergelen jm Zurammenwirken Information nr Qber
rehenmitleratomen (auegezogen). 1m Falle der Frenkelpsare jet
nirse von 1. O, Simmons und TGV Balludfi fir die I'robenlinge und Gitterkonetante
nium ale Funktion der Temiperatur,

Fig.10.9.: Ergebnisse fir A] (siehe auch Fi
turen ist aber der Einfluss von Do
bar.

9.10.7.). Bei hohen Tempera-
ppelleerstellen nicht vernachlassig-
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Fig. 2.16. Ficld ion microscope with moveable tip and mass
spectrometer attachment [2.15].

Fig. 2.18. Ficld ion micrograph of a tungsten tip [2.15].
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Fig. 1. Scheme of the positron lifetime experiment in fast—fast coincidence. The lifetime is
measured as the time difference between the appearance of the start and stop y-quanta
(PM—photomultiplier. SCA—single-channel analyzer). The amplitude of the time-to-
amplitude converter (TAC) analog output pulse is proportional to this time difference. The
whole lifetime spectrum N(7) is stored in a multi-channel analyzer (MCA).
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Fig. 2. Experimental positron lifetime spectra obtained in as-grown and in plastically
deformed Czochralski-grown (Cz) silicon (Hiibner et al. 1997b). The curve of the deformed
sample (3% strain, deformation temperature 775 °C). is located significantly higher,
indicating the occurrence of long-lived lifetime components. After the decomposition of the
upper spectrum, the obtained lifetime components T» and T3 are added as straight lines in
the semi-logarithmic plot for illustration. The T, component is not indicated as a straight
line (1= 120 ps). Only one lifetime component corresponding to the positron bulk lifetime
T, is found in the as-grown sample. The deviations from the straight line at higher times are
due to annihilations in the source and the background contribution. The Gaussian-like shape
of the left part of the curve is mainly caused by the resolution function.






W ] 1 | 1
= - 1 i
s . /n, i . .,w & = = . 18 &4 ¢
,— .
:m..,w ek N e
- —4..&,uvw\.<.ﬁ” —- m-. & f _0... 3 o nWt.Ml. \‘-n...n._ T 3 “~.!\.F
¥ a . l.» y, - . - .
w :..u. N 3 / e;-mi’.».f

:m.l o hn i !_ - __uh.i*.»LTe
<l £S5 ,+h/ ...Mn:.i

) g t
7 &t {: ,,\..‘.. Wi R ,.f._ R VUL s.:p Tf....:d.,ra._.. ..
{ ~ 4 L ) { . e 3 ,
v TSl T = Z.Nn Coy

L. C XpP il ; .
. >l .Awﬁ.’ 5 ‘ . . ,«..A.
n. henaged «hnn. il J

\7 LA —».nm_a.; m_\.p .L.k,../‘.' nc..a.x*..h ﬁ.ﬂ e
Al =284, -ON,

WJA . AL el .\./ H, = 0.e5 w.,\;



vacancy conzentration ¢,

0-¢

=
:

o
1
pS

10-7

posilron-
annihilation

| | ] ! J
1.1 1.3 15 1.7 1.9
x 102 K-!

T ——e

Fig. 10.2. Experimental results of various authors for the
T-dependence of ¢y = 3(Al/l —Aa/a) in aluminium. The experimental
crrors give rise to an uncerte ‘nty Acy = +107° shown as rour error
bars. Measurcments of the ositron lifctime at vacancies give the
slope of the full linc in the range shown accurate to £1077. The
maximum sensitivity.of this method is at ¢y =5x 107* (arrow). The
open triangles are derived from measurements of the specific heat.
After A. Seeger [10.1].
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Fig. 10.4. The fraction Ap../Ap, of the change in residual resistance
remaining in gold wires quenched from 700 °C after tempering for ¢

hours at 40 °C or 60 °C.
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Kristalyhibak ionos racsban

Schottky-hiba
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Frenkel-hiba

Szennyez0 ionnal keltett vakancia

Nat CI’ Na* CI Na* Cr Na* CI Na* CI° Na*

cr Na&t CI  Na* CI Na* Cr (G* Cr Na* Cr

Nat CI° Na* CI°” Na* CrI Na* CI” Na* CI” Na*
CcI Na* Cr Na* (& Na* o) | Na* Cr Na* CI

#% TN

[ oy Na* Cr Na* CI Na* CI” Na'

N

Na* CI” e,
GI Nat CI’ Nat CI° Na*t CI° Nat CI° Na* CI°

/7 N
Nat CI° Nat CI {Cca*) CI° Na* CI° Na* CI° Na
N /

N

¢ Na* €I Na* €r Nt Cor Na* CI Na* Cr

‘Na* CI” Na* CI’ Na* CI’ Na* CI° Nat CI° Na*
CIt l\_/

Nat CI Na*t CI’ Na* CrI Na* CI° Na* CI° Na*

—

CI’ Na* CI° Na* CI° Na* CI° Na* CI

~

Crr Na* Cr Na* CI” Na* CI° Na* CI° Na* CrI




Nem fliggetlen ponthibak

lonos kristalyoknal a lokalis téltéssemlegesség
megkdvetelése is szilkséges.

qunj:O
i

Ezt Lagrange-multiplikatorokkal vehetjiik figyelembe a
szabadenergiaban.

GJr)\qunj
i

Legegyszeriibb eset:

q és -q toltésu ionokbal allé racs. Vakanciak keltési
energiaja ¢- és €+, szamuk n- és n+.

_£++ﬂq _g_—/{q
kT kg
n,=Ne ™ n=Ne "
—_ s g g =g,
Toltéessemlegesség feltétele: n,=n_ Ag = >
_E.te_

2kpT
n,=n_=Ne 7
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Bonding in Materials 1. oldal, Gsszesen: 1

Pqint Defects in Ionic Solids

o Vacancies are required in ionic solids, just like they are for other types, BUT

« The vacancies must be formed.in such a way that the solid remains charge neutral.

o~ Single vacancies cannot be formed because they leave behind a charge center.

e Two main ways to create point defects in ionic solids without causing charge imbalance:
o Correlated vacancies: Schottky defects
o Correlated vacancy-interstitial groups: Frenkel defects

Schottky Defects: [100] NaCl

htto://www.mse.uiuc.edw/info/mse 182/t142.html 2006.10.10.



Bonding in Materials 1. oldal, 6sszesen: 1

Point Defect§ in Ionic Solids

Frenkel Defects: [100] MgO

Exercise: What is the most likely Frenkel defect in ZrO,?

http://www.mse.uiuc.edw/info/mse182/t143.html 2006.10.10.




