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5 Types of crystal defects and impurities:-a) Interstitial impurity atom, b) Edge dislocation, c) Self interstitial . ; \":7 P @S
atom, d) Vacancy, e) Precipitate of impurity atoms, f) Vacancy type dislocation loop, g) Interstitial type
dislocation loop, h) Substitution impurity atom 2




Oe (éer:,{,_ @mcw&u@i O,



— —
N N
T~
,/
N
N
LN
O\
O\
\ \
X // NI\
O Y
\ ../,// ,,M,/ ‘
O
O '//
t
\ r.//
O\
O\
O\
= N ‘

ol

N
O\
LY
W







Bidilione u

Crso - Viuk Arotation |









g Sywwe}c{c
O\ : a.symme_—%rvi C.

YQ.@\/\\ aAY

o MEREES ao.  ama AR

es wav / "‘TOV‘\S.LRO\/\ SJCO\CQS

ock -tetr- oct. (LisTES,)

8 @Dv\k ' (@\0\6% 63)

SIS (l- \(wﬁ@, VS. LD \&5 \fOU\A%C —_—






o~ Concept

Last
W
Lathce .,
ve,[ax 0\‘{1 oVL

f 7

on Bramsport/
m igv&lc*\OV\



0 = 2. -













% ¢ o b oumm%{wQQ/(+7
CDQO\ = adl:m: (OLE IN) 16 : fackal .

d,"":'g_ 2D O(X{‘Mg\\m/\, 9.}




b COVI eV +el M&o a. cwdmdx\/\% G
e
[ kBT M . NG 'o\ﬁ dAOLV%C C_aVV\'&fS/
s m# i = Voluwe.
’ ) ﬁ
\ te ditlusion B
C%:ggg c;j:/\%\c Daged. on Hhe o { Aj_(— ‘
1

NERNST — EINSTEIN M(j% i




Hoven ‘catio






% Macroscopic tracer diffusion
non-nuclear

nuclear .~ FG ng* +G - .pidd @\(O\OHQMJC CNM\Q)

conductivity DC* AC Mﬂi Vﬂe;dnamim[ \;%\O\XO\‘ROV\
U Vi

B-NMR

Mossbauer |
QENS

sub Hz Hz kHZz MHz .. GHz
time scale N

NMR:

SAE

2D NMR'

Spivi— ahgument
NMR,




meoguve. velaxation
'de, {‘i -

i Teldo o




. g\qo\(l; range VS. Lov\g V'OM@@,

o cowelated VS wncovelated

0& — : x
10e% o groin boundary vs bulk (inkragrain)

e yonic VS eleckyonic

o climengionalit 7

ot low T @ Wany Jumpes over
low  bawriers

(high prdoaloility)




° g\qo\(% \’O\.V\f)e VS. Lov\ﬁ VM@@

o cowelated VS wncovelated

V wg@ﬁ o ca\ro(\\/\ \ooVK\f\Ola\f S/ NS \o!/tlk C'\Vll—YO(?]YO\iVO

e yonic VS eleckyonic

o climengionalit 7

nigh 71 ’PvaqbiC\¥7 to

, t '
no. of a’m \fs) detect AL

over \igh \oarriers
Aneve.ases




= Shov¥, ranae VS. Lomg vomge

r 2 c,ovve\,a’ceo\ﬁ VS LkV\CoW@\QLQOK

e cavo(\v\ \bounday 7 NS Bv«lk C-\VILYO(?]YOGVQ

e yonic VS eleckyonic

V/
A
|

smccessqtul U PS

(ZDD(, = ’-’E CT) © d\\\;\e,m&'\owak’&?r
Zigdt = L0

SpSIve Yegion
«QOV‘\/\\ O&VOK & ‘DO\ '\)\A‘J\&PS
localised wotiows

%i

behaviour at Lo T




= Shov¥, ranae VS. Lomg vomge
C

o CO W e\,a. fed VS wn CQU &\QLQO\

% s OyoW bou\noloory s bulk (Cinkcagroin)

| @ §0V\(Q \S eiecng\nic_

\/ CONDUCTIVITY
. § 1. Aol » climensionaliby
T wncoveelated 703 5T

—
\Y

A WA
T Covelated /




= Shov¥, ranae VS. Lomg vomge

¢ coweka’ceok VS umwwdakc)\

% s OyoW bou\noloory s bulk (Cinkcagroin)

§

e yonic VS eleckyonic

v CONDUCTIVI(TY
" NMR, A2 A o d\me,vxS\owaM?r

wncoveelated










° g\no\(L, \’omf)e, VS. Lomg \rwux@e,

o cowelated Ve wncovelated

I SN e S e s )

PN %\r o \OOVW\OKONY NS \.’Dl/(lk C-\WLYO(QVO\W\>

e yonic VS eleckronic

o climengionalit 7




= Shov¥, ranae VS. Lomg vomge

o cowelated VS wncovelated

e cavo(\v\ \bounday 7 NS Bv«lk C-\VILYO(?]YOGVQ

e yonic VS eleckyonic

o dimensionalit
NMR, (;:HA Q_g[\/a 4H ) ) ‘\AQV\.S\OVIQL 7
S . "i’o /\ow\(; 0'{7\/\ N

?:60\4 < ZD&;




° g\qo\(% \’O\.V\f)e VS. Lov\ﬁ VM@@

o cowelated VS wncovelated

e ca\ro(\\/\ \bounday S/ NS \o!/tlk C'\Vll—YO(?]VO\iVO

e yonic VS eleckyonic

ARLE

o climensiona k\l- 7










-
—a “““'““"“““333-'

B < O microcryst.
A nanocryst.

_1000/7/(1/K)




v
|

[He —> fo? D
Ha > 4

b -7.0— | |

10 microcrystalline

o/Secm-1
log((M"/w) / Hz™")

® 1 MHz
e 100kHz

-10.0 = | | | | | | |
38 40 42 44 46

__1000/T/K




820 pF

100
Z'/Q)

150

RbSn2F5
microcrystalline

486 kHz

0.0001 0.001 0.01

0.1
timet/h




e nanocrystalline

' e microcrystalline

0.48(2) eV (annealed)
J2D f

S
.’ 1y

\

0.52(3) eV
J2D

4.5

~1000/T/K™"

= el -







