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APPENDIX 1

Physical constants dusualal! vl od//  jasd

1.602 x 107*° coulomb =e¢ charge on electron 9y daud
9.109 107! kg = m mass of electron Iy als
1.675 x 1072 kg = mass of neutron 9 9| 4LS
2998 x 10%  m/sec =c Velocity of light £dall s puu
6.626 x 107> joules sec =h Planck's constant LYl
1.381 x 1072 joules/deg k =k Boltzménn's constant gk jile cutl
6.023 x 10%¢ per kg mol =N Avogadro's number §)aal s

Ical = 4.186 joule

lerg = 1077 joule

leVv = 1602107 joule
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APPENDIX 4
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Indexing of triclinic substances
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a 0.0100 f 0.0310 n 0.0425
b 0.0165 g 0.0338 o 0.0437
¢ 0.0195 i 0.0384 q 0.0469
d 0.0223 j 0.0399 q 0.0500
e 0.0262 m 0.0420 r 0.0606

foor—s 0So iy 010 ¢ 100 Legst Je b ca jlasl fug
ST e op S dmy oS O oy 0.0265 4a sin? 0, + sin? B
gec Lon 02T 0l s s g« Agy 0.0530 ¢ el U sin? 0 jluzoll
.(0.0583) f « d &llisy «(0.0533)

d bl Of b pend g cc o b o abhdl Ol U5 & bl O oy
gl W bl 3t e sl e G OF oy M3 iy <00
'3t 2(0.0165+0.0223) = 0.0776 ¢S, 2 (0100+.0223) = 0.646
(0.0779) p «f cUis, «(0.0646)i c e o b, 2l lia Gad A bbil
REteY

Ao DUl b o 5 05 L doee oo puiledl ol ilS 13] 1iSKa
ol b s Sl SISy ca, b, c,dse, £ g0, p Y] Al b plasll

R (LI
A =0.0100 D= % (sin?0,— sin’0;) = 0.0080
B = 0.0165 E=L (sin6; - sin’6,) = 0.0061
2
C = 0.0223 F == (sin’0 - sin’0,) = 0.0072
2

u.ini Z.._lejl C)L:U._?-Yb LJU‘ .L)h;‘g‘l;r@d‘wr_.ﬁ| o.lAJ
sin2 0 jaiel) ded J codael 110 L) Uadty & sl 45 oy Ll Jyuo )
o Gy ¥ Al OY @3y (110 Jasld slaalt &S (e i



VW/ 7 2Rl ?’%///W

sinzﬂmi
hk / Gty IAN]]
o B | Wguual ! )

0.0100 0.0100 100 a
0.0165 0.0165 010 b
0.0195 0.0193 110 c
0.0223 0.0223 001 d
0.0262 0.0262 101 e
0.0310 0.0308 011 f
0.0338 0.0337 110 g
0.0384 0.0384 101 i
0.0397 111 .

0.0399 { 0.0400 200 J
0.0420 0.0419 111 m
0.0425 0.0421 210 n
0.0437 0.0435 111 0
0.0469 0.0468 011 p
0.0500 0.0501 201 q
0.0606 0.0602 211 r

C A s sl L5V A Lany gl Ly
a=810,b=633,c=534A ;
a=99°"17 , B=9857 ,y=104"18
B suom sl 055 el Jts ol 33l 2 W1 oda
a=892,b=886,c=530A ; taskald
a=44°27 , B=116"43 , y=119"34
DB yaally Jaw ALl gl 5, Y sl s BV
1 01
01 1

—

0 0



VW £V VW
(0) il

APPENDIX §

Colour Centers ylofdl )5/

cadadl cpe &5 4 Akl IV Bl Al &l ol o5l 0,5
A B L1 Bl i S 5y e il 8 sl e i
e Al 3k O il Ols] delan WYY by Ol Dl 3 0SS
b gl e Al LSOl ol g 2dl o JUsh 0l nsSS O Sl
back & ghe Lol 05 A @b Y1 (S tranisition elements ZJGsY! .ol
g Sl oy 3 S L

o 835 Jbtaly by U 0 s Ul OS] Sy & Lia By ae OLS 13,
oy sl el Gy b e Sl (cations @b 53 & il do A1 U 5 Y
A5 sl e Ladind Lloed 1oy 15 Loy 15 o5 & 080 SU Y1 e Sl (B
WIS ¢ il U ) aiSS ly fld1 O p g geall 0 5w 3 gy (B g2 50l
iS5 gl gl S 5 (B el 528 A e gl 4 IS
Sk Ul T ol olns) Lal 0! s (magenta) Lol g ) el Uy
ol 2SIV 305 o Ll 2t 5 Lol et Lty 05 oo 5 5
-electrolysis o 4 Judodl plusenly SIS <oy 55

Ol e o 55 A G5 Bk Sl 5 Lusie

s eyl et sl B0 5 g V) (on L 53] 019 51,
LS (e dizie F O} & (Feenter) F S| 6 oy Lo 2 O1,JY1 581 00 C!)_}T
39y b opendb ULe Sud F Sty AUV 0L 01 ons a9 Farbe
ixlall jolam¥l i it (1) S e ) X Y s o 4408 5 5
Sl L3l Jpudl e g LaS (i glal) Sl pams 3 (Fband) F 5504
gl ol Lasd FooolameYl



VW £VA ’VW

LiC¢ 31 Csct 20 KBr 2.0
NaC¢ 2.7 LiBr 2.7 LiF 50
KC¢ 22 Na Br 2.0 NaF 3.6
RbC¢ 20 RbBr 1.8 KF 27

dasl! Jyia
Wavelength (myu)
00 600 800 400 600 B8N0 400 600 800 400 600 800 400 600
(BRI TR TR I T il BRI

ool [l [Tl [ el o] )
\ L JA L))

3
Energy (ev)
(eV) aialt

(1) JS

—

(v) Js&

F centers F S/
S &kl il ok st ol OF daall e & S
A ST Elas ) gos OF LY s 0B (& il ob ™ i a el Bl



VW £V4 VW

semyd Jlo Sty 68 S0 d 04K &yp0 i b = 0K 5 9 g
o) JLs 0 g 8 ety s 0,SW1 ey g1 oY1 (o e
ol 555 LS 4 Al
A 059 Jb OISL dmin 095 B 55,0 e Gns oy
S s Lo L5 550 b ea ojtae 0550, OF Sy 0 2SIV (Y S2)
s 5 BLadl e sue dr gy Boer g anss gl lay (a2l
lew o F oSG
Gl s sl Oumedd Judy a0l e FolazaVl Gl of - §
22 pamelisdl a8 3 (Lol ze¥l Loy 8) oliana¥l Gl of f
S sl Sy (B il o 5 5 Sl S 5] Lyl i
23 3]
e 5E Ul st A ol 5l o iy goleS £ ol 2 -0
Ont 3lee ol 5wl N eday & Al OuAll w3 e susly il
by i) Sl A OF Lyl iy Ay T JSS 1019 1016
ol Jo L G gl el G & lee LaS 0,55 F ozl
AR Odall e 31 AnSTl & yne
e o oy (Gl b Al e s ST 0SS B o Of -
ey BUSH o Py OF oy AU SLYE Jbta) OF Sl ) seadlt
conclusive LK Lewl> d 4y J e G351
i Wy wass O (S F S1he Jo gaid A il M0l 0f -5
IS mes B2l e Y Gl s FISN 5 atey # g
gtz IS 0585 5,5k o B F 3510 01 o sy a2
Wl 45 A Lealld ies 0K F 811 do i A blall AL —a
-y 09 250N



N D
(V)

APPENDIX 6

3 ol ey

Synchrotron Radiation

el i e b ady e e g Sl pladl el
ool ot i) oda (8 5 eatea dale 3,00 Loy

BV (O S O350 o 09, & i Dads oS 4 13
B arcll Lo 63 5andl o€Vl 5 B (5,06 bl Jlone d obliis Jes
 F=d(vxB) Led il odan o3 g T

A2 050y 0ol B € ¢ gl iy DI Bl a q Lo
Jaf B35 0 ol Aloes Wy, aday v« B oo JS le Loges F o343l
B ol Je 65508 S B hodl szl Je 8 e L3

Of Coms o Jo 8 e A Zoetdl Ol Lbline 5 S0 Aol 8 o
055 A sy ¢35 B A Bl e bl g8 Bl o3
: s Trajectory (Il LAV ks Cawas

Mve
r=
qB

@M‘M@M&g

Pl Sl b a3 38 o iy (S Y e i S
ol 5550 i e ol | s Uyl 05

S o bl Jlodi b S o ol Bllay & el B3 sy 130
Wiy ¢ rbliaey S plad¥l 825 il S - B L3 n OF g Say
oda Ja by s fls (trajectory) sles b i OF e 5ymee ddall Jan
oI Gl 3 Aoy el ool B g 2l a5 0,55 UL
Lad¥ haae Lasls bt blin Jlos (§ 4 e I (relativistic)



VW ¢AN VW
ol odgd il pally iy i S Al oS A bliiey S
Joo L it ol g Bpoetll GO g S 3 N Jonall (2 0 55 S

(sl
linac (lineal accelerator) Jaukd! o il Sl fudesd Wi ol | iy JS
(a1 yuilalia L2d) BOOSIET pdiad ! g 23 a0l

M 3 S te Byt Bads opr 15 A Acbliney 4501 22V Bl
. bl dans (g 51
_ 2e%cE*  2e%cy?

3 R? (myc?) 3R?

p

L ym € (I Lot g e eyl By b Al Bl a2 p C>

slowl Jab Cias R (0Kl Dl 3 Lgals 2 mgy «dadull Bl 2 E ooyl
Az G e datll BUall OF 3 ol et 5 Uslall aday (1) L
Bty LS Bl Al 2y ¥ &aSdly o Lo isvn 055 gyl Joe
065 LVl by, 3ee Bgls wy Ly 3N OV ti sl oif3 0,5 S

AL
Ay = %

o Bl Bl o Juol a GEH Hlauly Badll A DU 0455



VW EAY VW
Og.g_’ ALY 3_)).&.“ oS ‘;L& \»)_.....3.4) ‘53\3.\5\ She LS; sd-lg 5,590 L3 3._..3.-9:.3
P WS Bl of L)
P, = 266 E* B,

s Blall OF (55 Mgy (kW i gy ans Blal)y OOV P g S P L W
lelad N Llgll Loy storage ring Al ddl- 3 L) pe Lo b dnlie
C).ig - c»-—’-'-ﬂ O)gg ,_;a.:k“ Co_)_}_ﬂ\ Oi‘,—b :\.:.nl‘ CJ\:_..:LM| ZLM:‘J,: BJJ)U
&P o A elgedlsde pay N adadl (Flux) padl N LS 4iw g
: ;.lél.v.ua u.\a.'.ude Z.JJ‘_)L"’A)\./}\.AI.Q:.; g;‘q).:c U"’JF J U"J” o> g

N(hv) =1.256 x 107 y G;(y) photons s 'm rad™ mA™

(0.1% band width)

Y bl Gy Bl e dazas Ao sa Gi(y) Jolall 0555 o

s

s U B pebliae Jlad 4alall L0 A 5Ual 2 B 0,555
sl
E, = 222 E[R '
AL (bl Al sl s (i) R, GeV oli g B ulas S
' t Y DBl Dslad) LS S
E, = 0.665E? B

.Tesla Nl o> o B Lul&s &

i dgb (2 05 G A Blall e dazall Jlemza¥E gl ol
(Y) S5 A A

. €

h s ‘ST
Eo=hve= o4 = 1290



WW’ EAY ’/W

A s 2L AL CKeV lisy Bl 5 S

() JSCos Ul sasd) s 5y Sodt pladl ol ot oal 0 4 LS
W go sk (9978 0950 S Aol 33 A AW 802 oy BN s
W By ¢ Jeane cad Lgd Ll Ay 5y Sedl ansY! aiq:_sc.a;u
B g Rmert g Lo dadl o Il s AN G55 5 GeV W ,u Bl
Ll 055 0525 A gald L sasll iy Sleusd

s oS Aoyl Ak o 05 AxYloda OF a5 Y dalgll Aol
gpss Sl VY S e ] Bty S (g B LS it
Cd gl b e G5 Sl a3 BA2) (ol N a3 (8) IS

Ad b

L]
WAVELENGTH (A)
124 124 124 0.12

PHOTONS'S MRAD tHOR) (0.1% BANDWIDTH)

INTEGRATED IN THE VERTICAL PLANE

(keV) Sl g O 475 Bl
by b gn g A DSl b

(1) JSi
s Qg B)A0"Y g jind Cla Banl  ghadal! 3 jodlt



107!

1072

)
d
e

IS

Radiation Power, crg/s A e
=

107

i ]
107! ] 10" 107
AA

(¥) JSd
dagl! ol ol g Sl Gl dila aleis!

i
Angle y (arbitrary units)

(o) s
Lo ang 3 oS a2 51881 1oy 1 Sagaall lsTHY g iy S 428 $91 31 ol



VW tA0 VW
(V) dwd

APPENDIX 7

S 29l gl Sl i
Phase-diagram determination

igdme B3le Oy F oWl e 28T ST 3t s ST e b i (6T 0
oo sde e Jads e g B s 5 0 0S5 Wy s B b 6 A
5SS e haib shetne (Aiisee) sdate sl 0 055 Ly Addzsell ) geall oy
equilibrium o151 I 3 065 &amudl OF o) i3l 5 A Ao joy &Sl
Lat a5 o5k b KO Qauly Lgmes § oKy 8dl 055 (3 ol
dyshll LI JSEY) e 28y equilibrium diagram gy o5t K8 ey
S S Gamilly S A ol B b Las 5 o L] Ul S
B ol dandy S JS8y Aepil 3l edn Aol Eiodl nt 5 g T oy
A Gl 5 all 55k S A1 e a5

b JS O B e 55, Sl s K2 e Gl ey
AV sl OLe Sl sy e Mestan b ol s b SO
O o (JEUI e Jo) B (A oins OF o i OV (g =91 isbYD)
0 ckeall jshally (V JK2) ddealt I 5 Laay LS Y1 5 Laaast Oy
b Al g izl (S gl gl e gr sendl el J gl el
059 U B @l oasdt JIA (w2l oaall e A S 5 b dy 4SS
2 0l gloeoll &3l 3 g by (5l S i 43540
Gy B @l 0aall A & 0l Lot s e sl bl il Y
sl el e B gSGe 05T gl M e (system) el bl S O
O b enl] A 1 S 0,05 btz sy L s st S 0L 5l
el o L e 55l b sk SV &-15] e 5,Le ga (composition)
Castl sus sbad



’//W §AT ‘/"’W

oLl Jaw gze Jadb OU 4SS BLA el OF sa &ogidl 3 Lo SV

A SaAdl B Saaedd I LAY, (partially soluble) dladl AU b

eSS ol (expand) skez ST 23 L,y A B b ds Sl 045

lall Jylodi ¢ 555 BA dll el sl e Iolazel S s

glosl dxly i g gl o i substitutional JY=Y1 ¢ ol e pa fa) O S
() JS& (intesrtitial <l ,ddl o 051

y

)l day
TEMPERATURE ——s

B
PERCENT B —— B s

) Jsi
AU ek gy Qg gaiand 5 )lall  gilanl! JSI

I ||u'|d r liquid
1 §
TE &
33 s
2E |- i

ETf-- £ 7 2

) / at+ 8 ‘\ E

PERCENT B ~— - Ba..-‘: A PERCENT B —= g 32,
(a) ’ ) )
(N JS&
Q% )8 J5d
Pyl waa g (1)

it )3 g il AU gl ks gl ()



VW EAV VW

LA Ll el B e Akl ol es DUH ada by

i)l Lol @3 d G gl 01 U1 gkl 0S5 OF (SKey LS
s A Z0 0, W e sy () JSaIL madly 5o LaS B Oually 4231
st 03k 18 ¥ ol ) e sk o5 g2 0 0UAL B Odaed) a2l
oS5 0K ke gay buwgdl gl intermediate Jaw gl CL)l J gl
Bt o e S ol el e LLE Cilises (555l

OV ny Bale Ty dndl &Y plaszal gkl LI JKEN s
Bl o o yorma Sle) b Jo¥1 5ol 31 0555y B A 6yl > dx o s
IS e Al e S ey dan )y gl Ude e Go b e S,
85555 ¥ o Wb el o Sl o o3 o) oy B s
S Sl b ] e Key 2B day (Lol 2sYU amd) Bl
LA Ol s b Jems @l juelS plisaly Kkl (o ol 5 lgnd gy o
Vi) 22V 5 s Sl S AIWI

Solid solutions : duwkal!  fuwlad!

32 5o 1 5,8 Tyl Al gan B Adall Sl 0Lgs OY |k
o hall Il 0 e Bl G ad Ules dlall el Zaksull ¢ 59
iy OF Say Jodllt oda e (gL phase- diagram i bW LI o R
Lol S 5 bl o s 3V 61 g1 sl &l e

interstitial (¢ b e @3l) (2 ,he =)

substitutional _slaiul o Jlazal =¥

CJ}Q bM%ﬁ)béﬂAJBOM@M‘M\JMU
Bl Bet) Lol Ll 3 J sl e L A 5,004 B, 5 ke B 3,000
ol &).J\ ‘JA&.&M‘ J:_’bd.‘ QL.B S L!—J} CJ:SA‘,_.S O‘bld)-bA
S 0 S e ol oy Oslall ast g 0,55 1 lais b £eaV)



VW £AA »’}"’W

2 o P31 b e wly Lgre S5 0500 51 ez s stV S s =
s ]
bpeae Latls 055 podl a3 A Ol I B Ouall e i3LSYG
sl )l Jgb OB SN aSle A Quall 01 13] L ALl Bus oo B B3
AL i I plee dmf OB SN aSle 8 2 OIS 13y shopw @ A3
e 5L o5 il e O WD Y1 pdl o Lany sl OF Sy
LS L 055 &hall Pl n gl e s By (¥ S s

P W
1.66042 2. A
A"
: dAACA‘?
YA=ng Ay + n A (2)

o 1 b I I Wy Al 53Ul 3 sldel o nie ng
TS vy e A ALy Fill 55ledd 5 0350 Len A, ¢ A sl
Oy LN Sl 58 5 Je shetne b ay cdeses Jusl 0,5 NG dad O
Sote e dyloe 5y creall N e 8 B ey 2
st sl > b Ak sk a>la iy AB e Jaa WYl &y

A Al e s =l § S5 B I SOl B e e i g
Je Y1~ continuous solid solution jexdl Clall Jladi i
A oy A & Aol Jgloeald 4,55 i) s\l 05 KC/ - KBr
> o By C" Y Vegard’s law 5 lnd O U sandl &5l oday 540l

NUINCRNICV RUCR VI PYSIRIWIR CgVR I =X e PRRP A VAU W21 g WP €
ot Al st e (deviation) slan¥i o0 NS ey (£) JSC5
AP ROR PR TPIRT WPTN VRN WAL 53 g W W U P I P

Agile (e ST ol d2ods dwlid) i deviations



VW £AQ WW

3.10

3.05F W

¢ (martensite)

@
o

w
8

rarra—t
& 8
AUSTENITE

PARAMETER
(kX)

MARTENSITE
PARAMETERS (kX)

295
2.80
a (martensite)
285
2.80 I N \
0 0.5 1.0 1.5 2.0
WEIGHT PERCENT CARBON
Sl ot Rt
(V) JSi
4.10
e SS2s Au
Ag/ x>
4.0 ‘% A/
Pt —, _,/r; / VS
3.90 > Pd
/] ///
3 Z Pd "/’
1 E 380 < /./
* B /2 /j 1
© g . <
53 /,/ ’d
3.70 Ve
Cu- Z
xilH) . N
y e == au\
3.50 it
0 20 40 60 80 100
ATOMIC PERCENT
it 2t
(6) ySi

(-e--) Vegard gyl gl LU @ )l Wuads dnla Jllad dudlnl! Baagll alai



VW £4- VW

g Lot ALl au gl sbul s ey 43ty daw gl leall A 3
I Ll 05 L 5l 055 Lediey solute &1L aslel) 4,401 !
Lol asladt (3 0,50 Y lde sole 7V - ] ol badt i ade s
Wl ) e Ll DM Bl ol il o ade Joaoi sl 5,000 o
coordination 33l ¢l sue  § &gl (Sall o mall Jlesl Hla oV 3 Ui
.number

random substitutional _Jlsaall M-I 53 Clall Jlodl Bls 663
00 leel &Ll (1) sl slaxae solid solution

z A= Dgolvent Asolvent + Ngolute Asolute (3)

SN ol Ol 2 A Lt su sl b ol sie san e
SN 2uall g2y i (C:"—~‘ 342) &S (2 La (Nggpyen; + Nggpure) &S
51U S EEN I RCHTR VY

SIS 13] Lo cpnty izl 51 iy AL OIS 15 % ,mk g 1 1 Sass
e 31 (2) B e Tl DtV 5 g a3 o &y genll Z5UST)
Mas Zulall BUSI e 35 1 2 (3) Dl

A2 -K-X -



- G20 N
(A)Jut |

APPENDIX 8

FU S, Lo g5f A olS U oY SlulSoN SN s 248
.Direct method 5 &Ll 43, Lib
Jamine el 2aall
PT :éldl ie yasdl
X,¥,z sx,y,z:jsl.i:ilcily
F(hk#)=Fhk? 2F(hko
#Fhke) #F(hk?)

S A s LUl LAY s

7 +
2 1 4 +
3 5 2 +
S an) 26 ) S0 ) an
0 2 10 a 019 c 02 2 g
36 1 b 19 2 d

(8-35) {slali 3ok



£y VW

—~ ~ ~~ ~ ~ ~
jlsgeze | e S| e | S = S I )
o | T It Ao | e | i nio — | I - S —~ o | e oY | DD
o=ttt | A= [t [ Imtn ] 0oli~me ]l o | = |I=]wv——~]a0mwn
CTlaain = — s - < N | INen | cven o o N oI | |~ o [—
Ve
<
Eml+++++ +a|l +] +++]| ] +o0|oo | oo +0o+]| +00
N’

7]
—
ﬁm PCracaca | QI [ | Sl || o | i AL | win D nnia
Mlln~uvuns iy o | Qi | 1= | v | - W |l ~]lotvo | oo
<= Ot N N O — o O N e | —t <t | |—t | o (@] N -t N (S o TR S B o\
o~
o~
=0
)
& s+ + 4+ < + < 8« « + £ + + + + + o + o o+ +
A
el
A
< |re Doy |10 | D | e | o | SIS ] Inien ool BN P20 B SN S S R
M2l o oo N — — 'g) <+ < N ) o NN n A N
= AN~ - < N o on — — <t AN —— o (o] — o — —
~~
[/
el
m S+ +++| ss| ] s s o] 00| oo o | ol oo}l voo




~~ ~~ ~ ~~ ~~ ~~ ~~ ~~ ~~ fon
O -~ 00 =)} o — ™ o <t v
o — — w— [ (9] (9] (9] o ol
A N’ Sar’ N’ S S’ A N’ A St
S |vio [0S | INIS I —~ ]| i = | © =] 10810 | «
3 -t [N <t v N Y <t | <t O < vt N \O - \O v <+ n |
O J—t <+ — < - et | e - N N A — == N [o\ I a0} {{a\IN o\ IS¢

S 9 + o+ | g + 8 + o 8 & + v o < O g © .0

gqy VW

S(Fp, ke, hakoly |S(EHy e )| hikify

%

Rien |2 o3|l |Ma | Sinme i —ie|d | ©n | © Al < e
| f— — Ot —~ | © = o n | — N <t N A O W <t n < -
- O o I— N = | | — o — = NN N o— o N o e O ~ N e
0o © + o Qe Q] 82 8 + 8 = + +Qaas| Bol|l 2+ + 28
& 8] S < < ~ S < |
~ | oo it —— - © o | loolw 00 60 00 | et lemt et {emt O O | 190 oo |0 0 0
2loo | ~—~| v v ]| v | vinun | weowwew | ©O| 0O e
<
- - M MmO en e NN 3 IS Mo < <+ < < — - oo
~~
k> w9 o
Qo O SIS ]
cl s8] 98] 884 88| 9v|ges| 8888 B88| e 2 2
A




S(Fy)| hk S(Fn,k,e,)| hokafy {S(Ruy e ) hikiy ot
bd 4 3 3 + 1 2 11 bd 35 8 27
bd 4 3 3 d 1 9 2 b 36 1
bd 2 4 1 bd 3 5 8 + 11 1] (28)
bd 2 4 1 b 1 5 3 d 1 9 2
bd 2 4 1 + 21 4 bd 4 3 3
d 1 10 2 acd 110 8 ac 1 0 6] (29
d 110 2 + 21 4 d 19 2
d 110 2 bd 2 4 1 b 36 1
d 2 50 b | T 0 8 bd | 3 5 8| (30)
d 250 + 1 4 2 d 1 9 2
d 25 0 + 35 2 d 110 2
abed |3 4 7 bd 2 4 1 ac 1 0 6 3D
abcd |3 4 7 b 36 1 acd | 010 8
abd 4 5 7 bd 4 3 3 a 0 2 10| 32
abd (4 5 7T a 216 bd 2 4 1
bed |2 5 10] abed | 2 4 7 a 11 3| 33
bed 2 510 c 01 9 bd 2 4 1
abed 8 2 abed | 3 4 7 + 4 4 5| (39
abcd 8 2 a 3 3 8 bed 2 510
abd 1232 9] ba |43 3 a | 21 6| (35
abd 22 9 a 0 2 10 bd 2 4 1
abd {2 2 9 c 3 6 11 abed| T 8 2




VW £40 ?W

~ S o) ~ ~ ~~
o e ) o &) -
(38 (s8] on o < <
N’ e’ N’ SN’ N e d
o 1= |S oI~ < S I~ = O =~ © = |QI~ o |G o o o —~Ix S
Hl I~ It I It o~ I I It = It I n e bn It It It O 1=
Sl o aaw < I~ N A 4 I= N QN+t O <+ A ) NI N
N
< < = = 3 e .= < = < g 9 3
n o L Q 0 <
Y] Q Q 0 O Q Q Q < Q Q el Q
= © 5 o t+ 88 s 8 T = 52 =2 38 8 8 s + 2
)
%
o < o il Do C ool @ ~in S 0 o N jen N 00
NN
G o~ N 1N 00 I [en |en A n I~ A O I — e — e o l— v S
o
- + O ln N I~ = N < I~ <t = = e = — o~ I~ 1= <+ ©
—=
ol
K o o e o
: <
Gl B o+ ~ & 2 = + 3 o B 8+ 8B+ « 8 S © ©T = g O
o s 3 S & S
N’
A
o | ferere NN S8 lloococ oo N A N N N [
s s s (o N L [ o ISR IS AT TS AN A A © © n o on N
= <+ < < - nn e onfn ot oA <+ < ISEES BES IS
~~
™[
Al egg| 3383838 9T T Y Y
O 0 O O 9 O 9 9T o 0 o o 0 0
S| 8 2 8 S 28 8 8 80 L 5 6 8|88 888 CC IR B A




£41 VW

%

- fon) ~~ ~ ~ ~~ ~~ ~~
N ™ < n O =~ %) o
M4 < <t <t < < < )
A S’ N’ S’ S’ e’ p N
N © =~ o ™ S SNl ~ T «a Q= o (oo o fo0 e o — o o o
M, o en I NN O O A O —~ ™ It © o © 1= N I+ 1N oo
Sl oo en ~ -t O n e <+ - frmt = A - oo N N N ™
—
m.b 3 9 0 0 L o k=) - © g o
2 <
e
A
o]l Q2 o & NN o S~ n N o o0 & N o ©~ joo N o — 1N
[’V
o~
M NN n o S T A~ O~ oy v I n It - It o
<
= N <+ O N O et f— N o e (o Ml o0} - N J—t O N =
o
e
~ ol o o
FmAaM+.wm + T 8 < + O o 0 o« B s |3 o B + o g
e
n
slgeee- 00 00 00 0 © ® i o o foo joo — N oon — -
2l cnenon e ~ 0~~~ &~ — - — I\ oy It It < It joo Joo —
=
vt et e e N AN AN NN [o\ I o\ <+ < o o NN —
~~
@
Fnk = 9o o
o v - 9 Q
o o B =) o o o 0 8 © o O S O
7 © © ° £ o I I 2 2 2 8 S B




¢4y V/W

%

%

~ —_ o~ ~ ~ ~ ~

o — N ron) - in &)
MS e V) s} s} v 2}

N N’ -’ N’ N’ g e’

<+ —_ O - I~ v - w 2~ 2 I S o0 SN © o — — &N ™0
< =100 i — <+ o I< =~ I It o < |~ N A i~ | it o e ien
~
PR o BN I N — N o < I o 19 A BN - N N - © &N N <
~~
Ky
— dd o 2 o 5] o] - ) ~ )
~ Q . (&) L [$] [S I
& O
N’
%2

— 0 ] 10 ~ 100 O 1O N L I O jen — SRS B I~ i~ o o
<0 = —
9 - 2 v o= O - O Aot O N 0 | Joo ION |\© I I~ |2 oo leN
™ it
Ll N — N <~ A jen <t | S N AN == - - O

-

~
ol
s a) o ) e e
212 - B a « 2 o 9 2 o o 82 3] o 9 T o o
oo £ + 2 © o S 8 s o 8 8 8o 2 + o 8
F —
e
%5

N 0~ I~ = e e ] = = - ~ o~ o~ o~ 1~ it~ I~ o o O o
[xv
VR F SIS I <+ < < N SIS S © o O Mol heml Ml b N n
<

o oon <+ < < NN A oo oo — - — <+ <+ < <
—1
2
E

Q Q- Q2 R Q9 Y o 9DV Y 83838




£4A WW

%

~ ~ ~ ~~ —~ ~

- o0 o =) - a
WS v v N=} N~ \o

N’ Nome’ N’ S’ A N’

o ~ |t~ — |0 e~ I~ lon Ik — e O I—= a2 - o oo T — I~ oy I~ It~
< e © I~ — = < o o= I I Ol= S o v v o < < o=«
~
Sl 0 — — |~ <t | — N N A OV = N <+ N non < N -t
~
<

28 I o Q < 5 o o < =T o Q@ o Q
- ) o 53 S o o o 2
Em‘mb+ S “ 3 t 82 S 57T 88 ° s © S t o5
d
A

oo~ — S oI N I~ o |5 I 1€ 1en 10 1= 0 | 0 o Ion — & + NN
Y

S v o — N © o =N N < oIt &I S o~ — —~ It S
o

< s =~ o Nin & — < I~ O N e QA | O N~ ~ O O = IN
—

o

[xw

) S g o D oo R o

“lo o 8 s~ & + 8§ T8+ o0 BB B + g 82 8 o o o g
3

0]

+

o |reoe I\ 1N [N o el L N IF I I I I I ] e e N AN
~2 1o © © et |t ot o N o o ho <+ <+ ¢+ <+ T < _._.M N N n [y [y
=

SIS S — N AN OO0 o000 [T T SIS
— :
et
Enk R R R !

Q0 O O LI I o o0 0 0 0

Q QO W (SIS B S S S o) (S NS BN S |
s 1 © *© S8 88 5 86 8 B S 8 ® & & o




S(Fuce) h k€ | S(Fyi,0,)| hokaty | S(Byke)| hikify oot

c 215 bd 2 4 1 bed 4 5 6

c 215 c 029 + 21 4

c 215 c 16 7 + 35 2

a 305 ac 3 4 1 c 0 4 4 (63)
a 305 ab 4 5 2 b 15 3

a 3 0 5| bad 2 8 3 abed 1 8 2

a 305 c 2135 ac 1 110




i
(V) Jws

APPENDIX 9

( o0 ), ! povg pisad b

stereographic projection

3))www‘wbwu~)‘}‘}‘ﬁ}xlwy‘ ol (’.L.)'d«a‘
UAL;L»JJT_}J)YL@TD}JJ\O)MM\%SJ_L“GLPQJ&ZU&JJ
Zs;bu}ué‘ﬁ}):_luy| ez L c.la:_w‘ .L;j cL@.f Qb_}l’:ljdaé-é—do@\ S e 9
L3S Bl e Gt 6] e ol bl udigdl AN 2, ey
85 S b Sady Ayl 6 28 5l o S laaldd slasy
o pardl adn Je 3 5l S e 5,00 S e e IS Gdat Coow d2,0 DS
J&M?MEJJ..LJ\@JT&&JJS&PJ}}‘;J_“ ‘Mwswtruj
Ll 0s5 A s e Y Ol o bl 35 SO ahaw alai ) el
o L Key A gl a3y a1 hadal) delgdl w1 A1 o
S Ls W15 S 6 ally gkl b glast b gl @2y oy asldsazuly iy
On Al T begedans e s a1 w L0 A ot T o Dyl 0K
).ELsJ...SS.;‘Ju.::Q‘J)‘Judjﬂ‘m‘éﬁwu;uiu&’)w
ngCLJJM|J4_MV|Ja4}LHJAOAV$IJ|JL&J ¢ ol
uaL..._HOJ-Lng_gﬂlM’MASHJJ}JQQ&J!‘:U&LQJTUJ cd))ﬂ
i Al o Gkl ede aly QiYL oy Wl Ui s YA
Jrre oS il e 52 stereographic projection o 5 Yl
el wee 5,8V e (g sms ) 5 S equatorial plane Sy w1 g 2
S My () JK2) 5 S et Cladll ) SU el Cavald OlasY)



T A 0\ ’VW/

il e Q31 sud o bLa Yl g e bgldd sda Wblad
- Sl

DMKl ey S Ll Sy (Sl V1 B2 ol amy
5,50 gt ) il e dzadl ) goeedd 5t b oy sl Glladt OF (Y) (V)
. primitive circle &3l & 5wl e ezl

bt 0555 (595U Roaudl e 50 550 f OF o s Y Aol
ol o | Sy & =2 e s Nt B2l Je s e b)le
e 5 izl b g i) Ba) e da 4y

/ \ b4
i , £ \Jid
i ST

N

BN [ 7%

(Y) JSe
S5 Lahaad | g o338 puaa ¥ el ! !y



% o

wibablaal | dod

Q; 0, doublet
Absolute scale
Absolute scaling
Absorption
Active Matrix
Analyzing crystal

Anisotropic

Anisotropic temperature factor

Anistropic

Annealing texture
Anomalous scattering
Apparant crystal size
Area detector
Asymmetric unit
Atom-atom potentials
Atomic coordinates
Atomic scattering factor
Atomic vibration parameters
Avalanche

Axes transformation
Basic principles

Bend Deformation
Birefringence
Boltzmann’s constant

Bond Disorder

0y Oy C\,;)l ‘

GHBll LAl

SRl L2l

oolazal

Alad & 4200

JE 555k

ENP IO

w9558 W A Cdddh e Malaa
GEVI ory ice) (sl ¥
s e

stadl ceadl

sl o, L >
s DS

Wlozedl 34

G0l Gy 5 egdt

ol lilas|

Gt sl Jolrs

S 1A ol Jalas
o33

BYICA U e

b1 Tl

elou¥l o i

g2 A LY

obod g

Lty ol bl



%

Bonded atoms
Bragg’s law

Bravais Lattices

Broadening of powder lines

Calibration curves
Cauchy distribution

Centre of gravity

Characteristic Spectrum
Charge coupled device (CCD)

Chemical Disorder
Chemical Order
Chiral

Cholesteric

Close packing
Czochralsky Method
Coherent radiation
Coherent scattering
Cold worked faults
Collimator

Colour centers
Compact packing
Continuous Spectrum
Convergent
Convolution analysis
Crystal Growth
Crystal Lattice
Crystal Systems

0+¢ WW

islaS Jaly p sl A
gl ost
el oI
Sl e s dl byl 5 W sl
5 pladl ol
S s
Jat S
seedl il
G g5 M Doeldl 5 g
ShaS o5
SheS o5
Al Pl BE 4 -« 1Sy
S e 5S
Lol dzacll
S5 T
Al dastt
S caadl
W e el e sl O gl
WY g5l sler
S St
RSl 2l
eadl cadall
i
SV o
oy J el
sl 2
&y M1 el |



D o

Cubic

Data reduction

Dead time

Degree of Crystallinity
Diamagnetic ...
Diamond Structure
Dichroism

Dielectric Constant
Dielectric Properties
Difference Fourier
Diffraction

Diffraction Symmetry
Diffuse scattering
Dihedral angle

Direct comparison method
Direct methods
Directional Order
Dislocations
Disordered Systems
Divergence

Drawing

Elasticity

Electrical Conductivity
Electrical Polarization
Electrical signal
Electron diffraction

Electron excitation

oSl

54t ULy Jl s
a8 gl 5

o B

i b el
UV s 5
L0 23t

Jyadt et

A et 2
SN ) Adoa
5 guckl

syl S8 p
Azl et
Adatll Uiy )
5L G, 2 b
s paldl 3kl

P

<l Ml

A1 e ol i
Aol o &,

Lt

Gy
IRUETWRY
S Oz
3L, sl
by 2SIV 5 g
<y 2SIV 5,61



WYY - " YLLLLLLLL

Electron probe microanalyzer T AU WES URSPICN) (el
Electrostatic Interaction LSt ¢S eMelad
Elementary Cell Lolul
Ellipsoid oAU el s
Empirical e
Empirical coefficients L pedl OMalall
Energy dispersive spectrometer Blall 3,00 20 2K
Equator (o) gm¥1) SNt Jas
Equi-inclination Weissenberg photographs J Lolzs TR Y p&si
Equivalent positions sl sy
Eulerian angles At bl
Extrusion ol
Ferrimagnetic dmrbling 15
Ferromagnetic dnnbo ey 8
Fibre texture A g
Figure of merit s lad o5
Filters e Al a5
Fingerprinting technique eI day OIS
Floatation method sl &y b
Fluorescence .
Focusing cameras 35S 3 ol ,ulS
Focusing circle S e st
Four circle diffractometer Aoz DIt 93 5 0l sle
Fourier series o sd ddize
Fourier transform s Jis#
Friedel’s law Jels 056

Full-width at half maximum Leall pli) VI Chuaze die JASUE 5 )1



G oY D%

Fundamental parameters
Gas Counters

Gaussian distribution
Geiger counter

Geiger-Muller Counter

Geometrical interpretation of Bragg’s law

Geometrical model

Glide planes

Goniometer

Goodness of fit

Half peak breadth

Harker sections

Heavy atom technique
Hexagonal

Hexagonal Close Packed Structure
Homeotropic

Hydrophilic

Hydrophobic
Identification of materials
Incoherent scattering
Incommensurate
Indexing

Inequalities

Insufficient shielding
Integral width
Intermolecular

Internal standard method

Ll e sl
&3 cobslaadl |
ool w8
Pulr slie
Min = il sl
Tl O uigl il
gl 3 all
SY Y ol e
(J2e) G5l b 5le
Qllall 55 4
Ldll Jyb Caaze e 5l
S bl
A L, i
Ll
o2 G il S
A1 il a3
add s
Al ols
S e G al
S e s
el o8
FISETRRE
bl
S 2 o
ST
R

Sl LAl g5



I v Y

International Tables for x-ray crys-
tallography

Interstitial

Intramolecular

Inverse pole figure

Inversion

Isomorphous replacement method

Isotropic

Lattice
Laue groups
Laue photograph
Least squares

Liquid Crystals
Lorentz and polarization correction
Low energy electron diffraction
Lyotropic
Macro molecules

‘Magnetic Susceptibility
Matrix absorption
Maxwell distribution law
Miller Indices
Molecular conformation
Molecular crystals
Molecular mechanies
Monochromator

Monoclinic

Lol o s S @dad 5l gl
il 2ty

(v b O 819 o A
Al sl s LA O
Sl Ll el
MY

JSLEA Jlazal i b

(ol

szy OLP)AM
oY ol

Al Sl

M\ allall ol OUJJ&}Y‘ S 4>
S5

8, Sy 5

bl LG

Lu i olazl

3 JosSle 046

lenr o]

s SIS0

o A1 U5l e Sler

J& ol



7 o VW'

Moving film technique
Multichannel analyzer
Multiple excitation
Multiplicity
Multiplicity factor
Nanocrystals

National Bureau of standards
Nematic

Neutron diffraction
Newman projection
Non crystalline material

Non destructive methods

Normal béam Weissenberg photographs

Normal equations
Normalized structure factor
Object

Octahedron

Optical Properties

Ore prospecting
Orthorhombic
Paramagnetic ...

Particle size

Patterson method

Perfect Crystal
Photo-electron multiplier tube
Physical model

Piezoelectricity

IS el YY1 2
Q‘};U‘ Sdale J.la»
EJUNI Sdas

cieladl folaa
gl ol gL
Slylall e sall Casll
CJU‘,JS}.:L.“ S g
Ole o Jados

sk pb ol

Ll 2 0 b
G330l plaldl il3 TRl ()\QT
& gl YL

Sl S A Jolall
RV

42-)@‘ UJLA:

& padt jol Bl

Wl Al

b lisal LI

O g 5l 42 b

il 5,5

Sl casladl & 540
Szl g3 5ol

& S 5 !



A o i

Plastic

Point Defects

Point detector

Point Groups

Polarizing Microscope
Pole densities

Pole figure

Polymer Texture

Position - sensitive detector
Powder diffraction

Powder diffractometer
Preferred orientation
Primary extinction
Primitive lattice
Probability methods
Proportional counter
Pyroelectricity

Qualitative analysis
Quantitative analysis
Quasicrystals
Quasperiodical Order
Radial Distribution

Radial distribution analysis
Radial distribution function
Radiation Detectors
Reciprocal space

Recrystallization

ol

ibadl o gall

Lhi obliSa

Lhall Casl bl o ol pamdl
A Ky S
sy Bls

Lkl el

KA PNR] o

ol ol LA
Geldl e 5 0k
Ge=ldl o 25 Sler
JUSARE

S IV
Ay A

oYY 6 ,b
bl sl

i 5 )

S

oS el

<l gt oLt

93 4o (‘Uﬁ

s Al a5 53

sl sl JAL

(s Al 531 s
WY ol

e Sall oLl

2545 wole)



y

Refining crystal structure
Reflecting sphere
Reflection

Reflection Inversion
Reflection of x-rays
Reflection profile function
Reflection Rotation
Reliability Index
Resolution

Resolving power

Rietveld refinement
Rotation

Rotation Inversion
Rotation photograph of a crystal
Saturated molecules
Scalar

Scattering

Scintillation counter
Screw axes

Secondary extinction
Semi conductor detector
Semi-empiﬁcal

Shear strain

Sheet texture

Simple harmonic motion
Single channel spectrometer

Single crystal diffractometer

o\ VW

S A s gl 35
R

S

d)‘\ﬁJY‘ Ol sl

ol 2t ulSast
SN S K s
SN O gl
s

i

G 58

Aoy GA4

Ol sl

R ERURSPNR] o
dvndl ool 52

Bl &S

Smnnannd

- WPV RERT

A U1 5l

St eVl

ijl‘ eL....'J‘ ;_QL:.KA

st 4

ol 2351, IS L

sd-lg LS 3 J:A)j.i..u

LY ol e 0 gt sle



%

Smectic

Solid Solution

Space groups
Spectrometer
Spherulites

Splay Deformation
Standard deviation
Stereographic projection
Steric energy

Strain

Stress

Stress ellipsoid
Structural faults
Structure factor
Sublimation
Substitutional
Superposition of waves
Swaging

Symbolic addition method
Symmetry Operations
Synchrotron Radiation
Systematic absences
Target

Temperature factor
Tensor

Tetragonal

Tetrahedron

o\Y VW

S

all J gl
LA ole el
(s fKm) il ol 5ler
b S

ShiouNl 6 0l5

ek Gl Yl
P73 s s
oyl U

JlassYi

slex Y

SN el il cdadl
i A @ sl

S A bl
ALl

(obazal) izl
ol Gl 815

A

Syl e A b
Jldt ollee
IR ORI ]
ozl oL

NV

Sl A ol

A LaS - ue
gAY el
o9 el



%

Texture

The limiting sphere

The phase problem

The reciprocal lattice

The scale factor

Thermal Expansibn
Thermal neutrons
Thermodynamic properties
Thermotropic

Three circle diffractometer
Topological Disorder
Torsion angles

Trial and error method
Triclinic

Trigonal

Twist Deformation

Twist Effect

Two dimensional detector
Uniaxial

Unit Cell

Unitary structure factor
Variance method

Vector

Vector map

Viscosity

Visoelasticity

Wave length dispersive spectrometer

I

ssdodl 3 SN

)\)L’Y\ HUSW

(A S 4 plall Al
L Jalas

Sl adel

Lyl At ol el
1Kol g A ol g2
SIS

s S 3 5 el Sl
FAns sl
PARarS

Uaskfy D loudd 22
FRUREY

M

ol gIN o 425

N s el

oy 93 DLasa

sl A

ol 4l

39 S 1 Jolall
YY1 @3y b

R

gl day >

dor 5 I

&y L

gl by 3 ae ey SR



7

' Weight fraction
Weighted

Wet chemical analysis
Windows and Screens
X-ray excitation
X-ray powder data file
X-rays

Young’s modulus
Zero point

Zero point oscillation

o\¢ ?’W
s Al

JEYL 555

bl sl Sl 5 LI

gty Jl gt

oS sl 5,0

Geludt e dn &Y 5 UL Cike
Lol 2

i Jole

Sl ik

Sl 2k L3

- X-X-X-X.J



’/W 0\o WW

Fordd o4

s e 2 &l ! - 49!

S Gl (g dat cay il Lol T b slg et Lol T casL - ol el -
e VAAA gl

il L T olab o et sl T cobade el e 0 T il bt HU 5 -
Yl Sl s e

i I z.'al).tl -l

- Advances in Structure Research by Diffraction Methods: R. Brill and

Mason (1970). Pergamon Press.

- Basic Crystallography, J.J. Rousseau, John-Wiley and Sons, (1998).
- Crystal Growth: C.H.L. Goodman, Plenum Press London (1974).

- Crystal Structure Analysis for Chemists and Biologists (1994). by J.P.
Glusker & M. Lewis & M. Rossi, VCH Publisher.

- Crystallographic Instrumentation: Aslanov et al.,, LU.C. Oxford
University Press (1998).

- Crystallography: Borchard. T., Otto, W. Wpringer-Verlag Berlin
(1993).

- Direct Methods in Crystallography: M.M. Woolfson (1961). Oxford at \
the Clarendon Press . .

- Elements of x-ray lefractlon y B.D. Cullity (1978). Pubhshmg
Company, Inc.

- Fundamentals of Crystal Physics Sirotin. Yn. I. and Shaskolsraya M.P.
Mir Publishers, Moscow. (1982).

- Fundamentals of Crystallography: Giacovazzo et al. LU.C. (1992).

Oxford University Press.



- Fundamentals of Optics: Jenkins F.A. and White, H.E. Mc Graw Hill
(1957).

- International Tables for x-ray Crystallography: J.S. Kasper and K.
Lonsdale I.U.C. (1992).

- Introduction to Oxford Univ. Press (1992): Solid State Physics. 7th
Edition. C. Kitte. John-Wiley and Sons (1997).

- - Introduction to Physics: A.IL Kitaigorodsky, (1968). Mir Publishers.

- Liquid Crystal Devices, Physics and Applications. Chigirnou, V.G.
Artech House, Boston, London (1999).

- Liquid Crystals: Chandrasekhar S. Cambridge University Press
Combridge (1977).

- Local Atomic Arrangements Studied by x-ray diffraction: J.B. Cohen
and J.E. Hilliard, (eds.), Gordon Breach, New York
(1966).

- Mechanical Behaviour of Materials: M.A. Meyers, K.K. Chawla,
Prentice Hall N.J. (1998). |

- Organie Chemical Crystallography: A.I. Kitaigonodsky (1957).
Consultants Burean, New York.

- Physical Properties of Crystals: J.F. Nye. Oxford, Claridon Press
(1967). -

- Piezoelectric Crystals and Their Applications to Ultrasonics. N.Y. Van
Nostrand (1950).

- Piezoelectricity: Cady, W.G. N.Y. McGraw Hill (1946).
- Quasicrystals: C. Janot, Clarendon Press, Oxfrod (1997).

- Solid State Physics: Neil W. Ashcroft - N. David Mermin.
Holt-Saunders Int. Editions (1976).



- Structure and bonding in Crystalline Materials: G.S. Rohrer (2001).
Cambridge University Press, UK.

- Text Book of Polymer Science: F.W. Billmeyer, Wiley. Interscience.
N.Y. (1971).

- The Atom - Atom Potential Method: A.J. Pertsin & A.I. Kitaigorodsky
(1986). Springer Verlag Berlin Heidelberg.

- The Determination of Crystal Structures: H. Lipson and W.Cochran
(1966).

- The Interpretation of x-ray Diffraction Photographs: N.F.M.Henry, H.
Lipson and W. A -Wooster (1951). London: Macmillan
and Co., Ltd.

- The Physics of Liquid Crystals: De Gennes, P.G. Oxford, Clarendon
Press (1974).

- The Powder method: L.V. Azaroff and M.Z. Buerger (1958). Mcgraw -
Hill Book Co., Inc., New York.

- The Rietveld Method: R.A. Young (1993). 1.U.C. Oxford University
Press.

- X-ray Crystallography: M.J. Buerger (1962). John Wiley & Sons, INC.
London.

- X-ray Crystallography: Milburn, G.HW. (1973). Butteworth of Co.
Ltd., Great Britain.

- X-ray Diffraction Procedures for Poly Crystalline and Amorphous
' Materials: H.P. Klug & L.E. Alexander (1974). John
Wiley & Sons, New York.

- X-ray Structure Determination: G.H. Stout and L.h. Jenson (1968). The
Macmillan Company, U.S.

A2 XX



	1
	c-1
	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016
	IMG_0017
	IMG_0018
	IMG_0019
	IMG_0020
	IMG_0021
	IMG_0022
	IMG_0023
	IMG_0024
	IMG_0025
	IMG_0026
	IMG_0027
	IMG_0028
	IMG_0029
	IMG_0030
	IMG_0031
	IMG_0032
	IMG_0033
	IMG_0034
	IMG_0035
	IMG_0036
	IMG_0037
	IMG_0038
	IMG_0039
	IMG_0040
	IMG_0041
	IMG_0042
	IMG_0043
	IMG_0044
	IMG_0045
	IMG_0046
	IMG_0047
	IMG_0048
	IMG_0049
	IMG_0050
	IMG_0051
	IMG_0052
	IMG_0053
	IMG_0054
	IMG_0055
	IMG_0056
	IMG_0057
	IMG_0058
	IMG_0059
	IMG_0060
	IMG_0061
	IMG_0062
	IMG_0063
	IMG_0064
	IMG_0065
	IMG_0066
	IMG_0067
	IMG_0068
	IMG_0069
	IMG_0070
	IMG_0071
	IMG_0072
	IMG_0073
	IMG_0074
	IMG_0075
	IMG_0076
	IMG_0077
	IMG_0078
	IMG_0079
	IMG_0080
	IMG_0081
	IMG_0082
	IMG_0083
	IMG_0084
	IMG_0085
	IMG_0086
	IMG_0087
	IMG_0088
	IMG_0089
	IMG_0090
	IMG_0091
	IMG_0092
	IMG_0093

	c-2
	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016
	IMG_0017
	IMG_0018
	IMG_0019
	IMG_0020
	IMG_0021
	IMG_0022
	IMG_0023
	IMG_0024
	IMG_0025
	IMG_0026
	IMG_0027
	IMG_0028
	IMG_0029
	IMG_0030
	IMG_0031
	IMG_0032
	IMG_0033
	IMG_0034
	IMG_0035
	IMG_0036
	IMG_0037
	IMG_0038
	IMG_0039
	IMG_0040
	IMG_0041
	IMG_0042
	IMG_0043
	IMG_0044
	IMG_0045
	IMG_0046
	IMG_0047
	IMG_0048
	IMG_0049
	IMG_0050
	IMG_0051
	IMG_0052
	IMG_0053
	IMG_0054
	IMG_0055
	IMG_0056
	IMG_0057
	IMG_0058
	IMG_0059
	IMG_0060
	IMG_0061
	IMG_0062
	IMG_0063
	IMG_0064
	IMG_0065
	IMG_0066
	IMG_0067
	IMG_0068
	IMG_0069
	IMG_0070
	IMG_0071
	IMG_0072
	IMG_0073
	IMG_0074
	IMG_0075
	IMG_0076
	IMG_0077
	IMG_0078
	IMG_0079
	IMG_0080
	IMG_0081
	IMG_0082
	IMG_0083
	IMG_0084
	IMG_0085
	IMG_0086
	IMG_0087
	IMG_0088
	IMG_0089
	IMG_0090
	IMG_0091
	IMG_0092
	IMG_0093
	IMG_0094
	IMG_0095
	IMG_0096
	IMG_0097

	c-3
	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016
	IMG_0017
	IMG_0018
	IMG_0019
	IMG_0020
	IMG_0021
	IMG_0022
	IMG_0023
	IMG_0024
	IMG_0025
	IMG_0026
	IMG_0027
	IMG_0028
	IMG_0029
	IMG_0030
	IMG_0031
	IMG_0032
	IMG_0033
	IMG_0034
	IMG_0035
	IMG_0036
	IMG_0037
	IMG_0038
	IMG_0039
	IMG_0040
	IMG_0041
	IMG_0042
	IMG_0043
	IMG_0044
	IMG_0045
	IMG_0046
	IMG_0047
	IMG_0048
	IMG_0049
	IMG_0050
	IMG_0051
	IMG_0052
	IMG_0053
	IMG_0054
	IMG_0055
	IMG_0056
	IMG_0057
	IMG_0058
	IMG_0059
	IMG_0060
	IMG_0061
	IMG_0062
	IMG_0063
	IMG_0064
	IMG_0065
	IMG_0066
	IMG_0067
	IMG_0068
	IMG_0069
	IMG_0070
	IMG_0071
	IMG_0072
	IMG_0073
	IMG_0074
	IMG_0075
	IMG_0076
	IMG_0077
	IMG_0078
	IMG_0079
	IMG_0080
	IMG_0081
	IMG_0082
	IMG_0083
	IMG_0084
	IMG_0085
	IMG_0086
	IMG_0087
	IMG_0088
	IMG_0089
	IMG_0090
	IMG_0091
	IMG_0092
	IMG_0093
	IMG_0094
	IMG_0095
	IMG_0096


	2
	c-4
	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016
	IMG_0017
	IMG_0018
	IMG_0019
	IMG_0020
	IMG_0021
	IMG_0022
	IMG_0023
	IMG_0024
	IMG_0025
	IMG_0026
	IMG_0027
	IMG_0028
	IMG_0029
	IMG_0030
	IMG_0031
	IMG_0032
	IMG_0033
	IMG_0034
	IMG_0035
	IMG_0036
	IMG_0037
	IMG_0038
	IMG_0039
	IMG_0040
	IMG_0041
	IMG_0042
	IMG_0043
	IMG_0044
	IMG_0045
	IMG_0046
	IMG_0047
	IMG_0048
	IMG_0049
	IMG_0050
	IMG_0051
	IMG_0052
	IMG_0053
	IMG_0054
	IMG_0055
	IMG_0056
	IMG_0057
	IMG_0058
	IMG_0059
	IMG_0060
	IMG_0061
	IMG_0062
	IMG_0063
	IMG_0064
	IMG_0065
	IMG_0066
	IMG_0067
	IMG_0068
	IMG_0069
	IMG_0070
	IMG_0071
	IMG_0072
	IMG_0073
	IMG_0074
	IMG_0075
	IMG_0076
	IMG_0077
	IMG_0078
	IMG_0079
	IMG_0080
	IMG_0081
	IMG_0082
	IMG_0083
	IMG_0084
	IMG_0085
	IMG_0086
	IMG_0087
	IMG_0088
	IMG_0089
	IMG_0090
	IMG_0091
	IMG_0092
	IMG_0093
	IMG_0094
	IMG_0095
	IMG_0096
	IMG_0097

	c-5
	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016
	IMG_0017
	IMG_0018
	IMG_0019
	IMG_0020
	IMG_0021
	IMG_0022
	IMG_0023
	IMG_0024
	IMG_0025
	IMG_0026
	IMG_0027
	IMG_0028
	IMG_0029
	IMG_0030
	IMG_0031
	IMG_0032
	IMG_0033
	IMG_0034
	IMG_0035
	IMG_0036
	IMG_0037
	IMG_0038
	IMG_0039
	IMG_0040
	IMG_0041
	IMG_0042
	IMG_0043
	IMG_0044
	IMG_0045
	IMG_0046
	IMG_0047
	IMG_0048
	IMG_0049
	IMG_0050
	IMG_0051
	IMG_0052
	IMG_0053
	IMG_0054
	IMG_0055
	IMG_0056
	IMG_0057
	IMG_0058
	IMG_0059
	IMG_0060
	IMG_0061
	IMG_0062
	IMG_0063
	IMG_0064
	IMG_0065
	IMG_0066
	IMG_0067
	IMG_0068
	IMG_0069
	IMG_0070
	IMG_0071
	IMG_0072
	IMG_0073
	IMG_0074
	IMG_0075
	IMG_0076
	IMG_0077
	IMG_0078

	c-6
	IMG
	IMG_0001
	IMG_0002
	IMG_0003
	IMG_0004
	IMG_0005
	IMG_0006
	IMG_0007
	IMG_0008
	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012
	IMG_0013
	IMG_0014
	IMG_0015
	IMG_0016
	IMG_0017
	IMG_0018
	IMG_0019
	IMG_0020
	IMG_0021
	IMG_0022
	IMG_0023
	IMG_0024
	IMG_0025
	IMG_0026
	IMG_0027
	IMG_0028
	IMG_0029
	IMG_0030
	IMG_0031
	IMG_0032
	IMG_0033
	IMG_0034





