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The vast majority of solid substances like high temperature

superconductors, biocompatible plastics, silicon chips, etc. are destined

to play an ever expanding role in future development of science
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27 (5@ 1.26) | FERAT (PO ST AT (ZPSN A A

Aol Water s =23 |

So000650
90580650
00000000
00000000
oo 00O000
Y- - -1 L)

6@ 1.26 - ¥ofF Fo

ST BT TE2 WoP S0
TS 2B TG IO | 92
@foT Ayl AT SFGA T |
Tz FRCo, AR TN
NaCl f&Ea] 1 cm® TGS
2 10° B %5f® A (Schottky
pair) QT | SFIACS NaCls 1
cm® STeNS AT 102 B ST
e | ifors SN 39 A @
2 10 B ATT© GIIIGIF

Na+ PSP GIE AfSBIAC BT TS

6@ 1.27:
NaCl fZFe8eTe 518 (21l O 9Tl

s 20

%5fF S ol T
@R SN (TS (IO N G P
2 AN GRE@E (e W5l @B @l W)
Bwizael 25itet NaCl, KCl, CsCl 5% AgBr © ¢
& AR 27 | 79© 1R, AgBr 9 G2 2 €199
SOH2 ((FFA WE WofF) IR A& |
(b) Tfa =
AW s seCl, izt tz = wifer
NaCl 3 &3 Bt NaCl feresa (il
¥ | (oS NaCl I @ oze Fga Na* 329
Sr2* SIAG SfH1E FCA | 5% AfSHT S+ A
WOl Na* SIE=< 2fovifore 33| @3N «ol
Sr* SNAC €I Na* ST Bl 7=e] H(I AF
W @51 Na* S(¥«wq % Qeq) ¢ 7|



(c)

AT R (FR (@R SWEFS FiT 27 (ARG 4 S
SIS FANF A | NaCl © A SrCl, q TR ssfa 5B war
A G201 7 s FB9 Trizad | CdCI, =i AgCl 3 e '
wsfa @by S |

SIS BrEd 9 SO [FEAT (@5 Bfewfe [fye 7@ |

Bufee STy (@e GReram o AT e QAF; S i-

B ST (A9re TR SIere sjef e Seite A1 | a2re!

S (1o S-S TS Fofe (il A | 339 e 2 e

NI AP FfB | Gt S-SR TSI (9T 43 440l @5 (rl T —

(i) ¥r9-AIfE BB (metal excess defect) ST (ii) Yr9-<JS! &b (metal
deficiency defect) |

(i) Aro-afeFr o
® N3 SyifZfOF AT AT-TN@GHT FH5 (Metal excess de-
fect due to anionic vacancies) $ NaCl 1% KCl I @
P (RS @3 47947 S (7RI T | 2 fEAR arovis
THEfo® NaClF T3 ey e 3 fFEa oo
RGN sfie] &l 23 | cofom fFe@ete 4l CI S #te
W& Na <193 GTCS @SS T2 NaCl 19 51 | NaCl 5159
T Na AN SR SCETFG Ofi9f T Na* ST S
I | QT o BERrGe fartee foeeta @iz aamee
Zi SifePE 33 (fod 1.28) |
T [ Eere oA AR saifie 23 sy
ETEE SEFR I 93 AT BN F- (% (F-centre) (AICE | F-
(W *FC0! SIS *137 Farbenzenter 9 (S18— 316 (39, colour centre )
2] (7RI (202 | 92 F- (P A NaCl {F8eR 9 a1 2 | @@
NaCl {&F(8e19 S#I<S PHlIF (#1123 If{0e1 3T F- (e L3t 3T 5
@3 (TS *fe xiRe | *fEe e IR W3 3EREE Srefee
(excited) SIZIC AM; 5j7< T SRZIA SRS 3 (<=9t 311 =FEREA
fafeaet f2pitst Mefe F@ 1 NaCl 3 fF (B0 2ofiT @RIR 9@ i |
Gt 490! LiCl feregets ffase siaifes wfoce f@eeertm aae separ
(pink), ~0IfRAS @I qMeet KCI fF @ a9 @eRil (violet) 271

RO FITC HORG (FOI AP AT YO-SIANGFT Fef> (Metal excess

defect due to the presence of extra cations at interstitial sites) 3 N4

THOe &< SIHBT (ZnO) I99 39N | TES FRCe 3 SHEH 2=
i< 3] I JAL = |
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al 1
Zn0O = Zn'+ -0, +2e
e

T (GO nTe (G sAfEe @ 77 9% 2AR Ay

Zn, | ORI | SeRG Zn? SIATH [R50 TS| ZH a0, 77ty

sl Fof® 3Eairae FE TS B e FE |

(i) He-FTe Fio
RGBS ROE SHeiies &ge 1 A6t M1 am
@S QreThia SR draeels I 24 | Gizsd FRA, FeO
FYRETS Fe, 0 NFFo®T2 (o411 T | 7@He1ce AT Fe,,0 3
»ql Fe,, O 3 fooa® 2lCe | T4 T4 2, FeO T8 Fer Wm
g e AT | FFCReHs Mg L SO 2 FI-0E ARG R
FERE Fe™ ST AT | FAFERA [PCBA00Te 2T AR FCN |

110 tagites wl  ffew afm s fige ARaifzele f{fen | 3w [ige sHfwifzem w
(Electrical 102§ m! 3@l 10'S m" 3 foeqs Aite | e AAfRRifReR ¢siae ek

Properties) &y simieftars fofl ©iors Baa #ifd — (i) ARAET (conductors),

(11) SIS (insulators) BN (iii) RGN (semi conductors) |

(i) of ISt frar s omida sfRaifEe! 10*S m! 39[ 10'S m'! T foote
YT IEART SRAE] @R 53 | 4ig ARSI 7@l 107S m; G2
2’5 Tew Af@iR] (good conductors) |

(ii) ogee ¢ TR sfo7 Anidr f[Amie +AfRAiRsl Qe a9
(102°S m F9/91 10'°S m") CIRANTRE T TGS |

(iii) FFARAZT 2 QAR sfoq v [gie sAfxafzst saga
(10°S m’ T 10*S m) |

1.10.1 ¥igs fape  SAREER FoTe: 12 9FRE — 4193 2R (metallic conductor) SIS
LIERIET) fapy<fareEy (electrolyte) | e’ SR IS TS SR qhos Jte@
(Conduction IEHGE 56 I T G2 IETFEE 91122 26 e Gire; widfie 41
of Electricity i 2e e wrivaics e #ifvas a1 | sivaits Ry Rvss simee
in Metals) foe wimre Re Rz |

Ffom W= oifefe — Ton SRRICe Mrgw Ryje +iffaz 3@ a9
izl ZAR ATWTS 4F @Sl BEREGE WAN 8[e Fog I
{Iga AT 4| SRR Aere SSTAsiT < wiefzs waRea 00
2 | 42 Sl SRR e *ifie #{19a) Sifs o | werganes] A
wfe €bas 4l 2 Welfa SRTGAEE 951 #1f% At @8 (band) 15 I

4% AT (QASTS! (@9, valence band) 2w Gaaaial snsfemeica o &



1.10.2 94 sifq9qigre
fapge offsazw

(Conduction
of Electricity
in Semicon-
ductors)

7 1.29

(a) IS, (b) STHF, T
(c) THHRRZRT N7 |
UIOTF (HRACE BFE
(shaded) SIRFTCIICT
Az G%e gE130% |

ANfFF #iitd | cofom tapfes craastal @2 EFoE @ are afa o
“feTIa+q T *fEweta T AN, widfie 3EwHE 5ife 789 23 | Sy
T 9 #BAI SO SR G BaI6e 27 | 200 G 2 (@ «Bia
NG BEDG AL (A GO SfSraiel wda Aa (B 1.29a) | cefeare
Afes (waq e 2reregee oifo 1eq 23 |

fergatel ~ i< AreTS! RUTH! Zrerm Gl 7)ol (2 A Al e
Tt *I1G1 (ABTHS reTRG AU | 298] I3 (RSB ARaZT @9 (con-
duction band) (3ET 2T | GG *MIS @ETS! (@9 T 22 (@9 Aer®
“fea ~Nd o @R 2t TEsE ofe Ffa @R (@ 1.29 b) |
FETRRCA MBI TG 6 (Y |

SEHRAIETS @IETel @8 W% o @ WEre *fEq e w9 (B
1.29 ¢) | (IRAN g TETFEA (AISTS! (R#4a1 ARAZ (@eTe TR A |
FETFHC ML g o Rige sz 3631 St o @
MR RS GE oAz Q6T 9ife 361 | GIEE T Tavore SRS
slisaizels A | feferen i SIGiRaIE < o T4RaR | GERR WL
I 2T ( SIICIB/9F) STG=fS13] (intrinsic semiconductors) (Ji&7 2 |

SRS SRR AfRRiEe wife w3 | FiFe s Soe su
sl SR 22w9 ~IfRAT! AR | @R 2w TR (doping) @E
2| SR SdefaETers (e a1 eiafam) sEsiTe 528 Al
BETR G T 43t wsface ©fsk ofta #iif | g ssfEm 3 s te
m 0T (electronic defects) ﬁﬁ IE

AT @9
A (@
: Al @D
afoaas wees
(@R ifeq W *f&q 2N
= )
£ e
@9
W:?asm NS GIT
@ @s
T e — AN
(a) (b) (0
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(a) TETFGA-5TF W% (Electron-rich impurities)

fefera wne Tclivam 26 e Siferei 3of 14 3 GNe | 2299 AT
TS BB (ATl TG A0z | TEe f&Fedats Aol AT
Wi 516! AR PICS biReE R AwEE (@S 2 A (fog
1.30a) | f&feiem At Sricaiemre of 153 Gl Tz (P) A SITEHE
(As) TP TR o1 P o® AsT 2R ~[ANGS ABOIT AT
BT T R | 491, R A GG ETe Pl As(@ © TR 11 (2= | cofemy
3719 (Si Al Ge) (o0 RS 2 P Al A A9 SfEIa T | 0ot
SIS 2ifSTH! P Al As WIS 2T 2{I551 ZeeTe G B2 F1a feferen
(A TG ) AT TS AT oo ¢ | AT P At As AT AR
@I AEIEN A% TERFTE! SEAPS (delocalised) (R AT | @3
SEIg® 2GS I P A As@ BPR 741 Rfeend (@ @Gl
e ~AfRAIZe! 3 oI | TEREGT (T, negative) SIS BRI
{faRifzel 3w ot AR 9= (@R BT G-52%) SnfEE TR FASi T
(1, Ge) n-CafA (n-type) SR @ |

(b) 2T EA-IB Ssfa (Electron-deficient impurities)

2+ 139 G B. Al dl Ga Fai1e e a1 wifianm wiok $RR =4
4% 75 CTER ~mIe ARFoT (AFTS fSRbiE TS AT | 2o R
@I B TR 2o Al eiclan@ Bk SfReT 2298 AT
SARRIER D g B et A | (2 SE® G S AT (B,
Al A Ga) (@ETS! (AETS GBI TETG T (P gere) AT (foa

SR IeT 20T o

fefera #iaaie IS T
s X - : Y } ;)| 1 D : . 2 k
. €2: € ): as " ) ) : ) : B::,-‘:%
/ . %
=hEm fwea n- A&t p- N
(a) (b) (c)
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1.30 ¢) | 2AF 3ce785~ 9% (electron hole Al electron vacancy) (e 23 |
RPooN [ WI9T IEFHE @3 G S A 6% (o (wES I+ B©
AT 430 79 B 2| G Tool VA TCE G oifed i eidre
e BreTri 932 5ife Tt [foal 23| tagyfes cras ToifEfos Sraga
T TRACT SCEFEAENT GAINE BERGEOF Fite oS I | @3 s
BETRE TREIE AT G G S 9ifS 311 (oI Sgiiiis o
W3 S50 B | (IRAN TEFGA-9I A1 wnfmeg ©for 341 9
W*T/"fﬁ?”% T p -(AM SIS (p-type semiconductors)|

n -2} QIE p- cHNT TGH{1319 ezt
(Applications of n-type and p-type semiconductors)
SEF GG SRl (components) ¥FS FRICHT n-(AN T p—CEI%
SRR [ifen 1:gfS 2929 791 20| BR'G (diode) T n-(HT =%
PN SEARAIZIT A, B ARG (rectifier) ZHICA 72 23 | SNZITS
GTF (AT AR 75 TR Wore A (AT wEHARRIZT F9 AR
GINET®S (transistor) 2FS 9 T | npn A pnp (TT GG @feS
TRCFS 491 (ATRC A GG AP R 2ARAG (amplify) OIS IR
2 | |IF (TR (PR (solar cell) T G SNEAIF-TINT (photo-
diode); (71128 *fes Ry =Gl fafSo e WBRR Jze =3 |

3ot S 391 (2R (@ fRfere wis el 276 35 14 1 G
32O UG ATl Bif; wefie 32T oMY vifReEis AE 1o
3 | 72O 35 13 &= 35 15 =2t 35 12 =< 35 16 9 GTe Aeetel™
fafen wfom smif o a1 (zrz | cofomn afswain 3sfe (13 s 15 a1, 12
I 16) A1 (TeT< 5T (ATl 51K (Si Al Ge I @AATTOR 7)) Wil 23|
350 13, 3 15 7 G (919 S04 24 InSb, AIP W% GaAs; G3(P2HI
fooqe (AT SEHIZCT (GaAs, gallium arsenide) Wﬂ/"fﬁ?l‘faﬁ@ A
fsfiee fieiee 3ol SRR QIR ZnS, CdS, CdSe W% HgTe ' 3sf
12- 35 163 (191 | @2[<© TeffPeal ABRERT FWICS “TMYT ere 45!
AFTLR Aol HREAG 72F; @2 AR AN 4 Geire Al
(T YOI ReeigroN eoqe e FF |

FAGHPE G SRS (AoT [ ALFS T FiEAN |
TiO, CrO, W% ReO, - 9% SFHZC(FEHZ AIgT 6 (AW | @
SHIZT (ReO,, thenium oxide) (TS FAIRT W(S; 3T AT 01 2z Fote
A | TR @S S FR WK fegwi S#ZCS (@ - VO, VO, VO,
1% TiO,) 4P Il I 4 (WA |
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1.11 rzﬁa!ﬁf oifST51 »iefE paan B | prdin @@ e W2 AMLTTS o)
(Magnetic 31 Georage | waT5#1r w19 1 »ia1e[s 2! o051 R G B1 T e

Properties)
e WI5Ae (R | SIfSr il 99 Sfital (3 2ferhl FEREAE pES I Al
(magnetic moment)mlﬁﬁmﬂmwwwmm
PE —
i) RO pRewIE TN AT, Wi
P S AT

/ﬁa@w Gy i (fo@ 1.31)
/]“3 w#» SIfSl GG, ZCETPG o AT SIS |
\4/ Form 3 SRS A1 el Ry 21ZE 17 (loop) 7 |
we | N i T 1 e 1T TS pE (R 3
27| GI3ANE IR 41 IERFE GOIF T Wy
BF1.31: (a) S o= P 9T Rt #A1fS | sielfe 2RI A< 2ifSh!
(b) P& B(EHEAE SR pEI R A5E (orbital magnetic moment) S (o PR
imﬁr,i@zﬁ?z AINSE (spin magnetic moment) AT | Pl e RUE Wﬁﬂ TR T e
e TWITE T @AGHA (Bohr magneton, PB) AFFS S F | T
RONHGTA (UB) ST T4 9.27 x102* Am? (A = G5(*AR, m = 6) |
TR «3fq eoTe fofe TR A +ffs Sie Safia At —
(i) S ES R (paramagnetic), (ii) SR FFIE (diamagnetic), (iii) PR FSI (fer-
romagnetic), (iv) ﬁwm (antiferromagnetic), =< (v) C‘«Fﬁﬁaﬂ (fer-
rimagnetic) |
(i) pTFY (Paramagnetism) : W’ﬂ&"‘i’@ﬂ "[WTW PERS KIS e I
iR SR 2| pFF (TR SoAfEfoe (was eite 3300 pEeY
S B IS (PG SO 2200 pIFY (ZFANT | 2 G611 &9
SIS TGN ARG A AMILD! SR =7 | O, Cu, Fe,
Cr+ Wi T SHpERR AL W Swee |
(ii) 2P+ (Diamagnetism) : Wﬂf’iﬁ?{ L RIGIT PRISRRE el
fafe 221 H,0, NaCl, CH, Wifw fogaiy 251 wopasrm swidd
THIZRE | TR (FaS TeifRfow Wﬁq@@mm%m
+Tre 0 | D1 =1 BRI Tl s A i (weffe o
FEART MIR) (R AMIYLE SR FEY (A1 | BB (I Aol T

A5 SR P S el o0 | wrerrce) Frgre paaE
(ZR |

a7 26



(iii) (F9PFPY (Ferromagnetism) : S33, 33155, {ra1, (ofw Ty

(iv)

v)

WE CrO, T pHT SIS ST F(F | T AMLARE e
Y (AT | GBER AMILE TSI prre e ftq 217 | 3
TES (FIPHIN ML AP MG TN S 7S WS 7
A AT | AP AT G2 YA ASRCFA (domain) (@I | G 21
ACUFAL QIFCI I pAPT W3 63 I | pIFG 27l 73]
(FIRAFI +MY GBI FFA GB® GG ASTFPZ AYfed T
bt T2 At | Foraaiet 1 PR I Giiea S ) 23 | 6 oIl
PRE (RIS QIR 93 ACRUF@NET Wew! s A0S | (12
(TP I B pF Af{ers 27 |

aferrv pyee (Antiferromagnetism) : MnOR (#1317 A STHFIpTFY
1B M@ FRpEFIT Awie wia deRrEe QE | 93 iR
I WSS A1 G2 (@ ARSI SIS AL AT
Rt frere s1fesrs 2 2 (Bd 1.32 b) | FermmCs] =1L o1d paa R
QNS T X 27 |

Nﬁfﬁasv(Fen'imgnetism) - 51 smiefs 4l W{ﬁm
SRS fFZA AT S S FGI (97T TS 727 [ATS
s sAfesre t7 A *MILBIE wlpaeg «f mrgam (ow 1.32
) | (FIPFS I ML Yoo U2 *MILAR pEFaaINl el Sisie
23| Fe O, ( (95120, magnetite), % MgFe,O, < ZnFe, O, I
TN FIIZTZ (ferrites) 261 2 (RN WIS SHIZI | TGS FiCe
G2 H VI (FRETFY RF AE AH IR 2Miefs +{fFee 27|

pF1.32 : mwm(sheme)
(a) CFISTFNR 7712, (b) 2CTAI IR SF

(c) Cm"/ﬁf?f
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119 TEE st i sl abte (@ 1o S5 4B 73 SiIeT 2 LA TS Mg

& e ol @@ 1ot Aorifes 23 #iia |

1.20 S57S Tree at S siwief Big mm«@wﬁmﬁ@ﬂ@% AT —
(1)ZnS (1) AgBr

1.21 wsfE Zone @WWWWW#WW

TS N Sz i 4 |

122 aig-Niaifea @be were S Fo mide GiEE SwiEe FNT YR 2

AL T8I =2 | Toige TrizAeacs @B ARG [t |

1.23 Toe sl Tk o o 14 1 G GBiF n- (AT SRR “ifRafEe

S AN | @2 i@t (@ q9fq (a1 23 il 2

124 ©fF I pRFe AR0e IR @@ @7 A TAHYE ¢ (TIPIFE @

(TRETFR? (O Tew Aoirw e x|

A

I siiefa WHS e, SiTe o WIGRe ATz | 3TN I A — ANADS 4
elArRs [iwe sagF, Fies s Few 1y wie Siq oiwsfew | wfvree® #foq
s TR FNERT T gF AR T AT | G ~dR wfenreanige gena
oiwiefa SHIE YA | TATOIFR Fo 2712fF FRS 11 AT SN 3 ANPIS ||

fECaeTE S A T 2foiee T A0F | GBER REANmiEs s 3201 JHWe

oI <A | TR ofidE @ T 24 FEERT WS SN eos feT |

F(E | FAARE Wore 49 WEfEn esme A R FEan smidE@es sifeEe
SR T — S, ST, 4o S FLAG o 212l | 3301 4aiq TS AL
= |
WﬂﬂmfwaswﬂmmawwwWamﬁﬁmm
Tz A | FEERS G2 e fanfas orge Sl e R Segiem o SR |
fofes crae RMERT @8 oo (w3 @r @mt 201 ofsth @ite /e
fraeTn! Sfve @Rt T o w01 | faifes v s 14 «1e (=i sise 29
{17 | SEARS CATSRR (FbR (ATl 2 | (Tibes Rt Fwrew wient s i ih=cs!
Hife 27 OIE GFF (T (@1 2| 933 (@RS Wife e i wifes Nie @I
el T | G (P A5R T pFEILIS [EHAh! e it e Ao o7

GFF (FIEE T G (P QA 23 | AR TR 95 (@G (are Tl AHFE
T (FRLH(ES GFF (P (@M | SRS GRS atfonm o ars @Bite |
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T NN SEREE

ol AT R 27 VS G T | ST pI0R oA 72w Roidre spoa

| s T R A 9T (@I (ARl T | AT 43P (P AS 43V | I,

R, IS N AT — IR SR ffet 14 €2 G5 (1 2|
G T 14 B @TORR @ToR|

AR G Ao FeTe 42 43R (AT 7T T A — Tegem s
MFRTS (hep) T TR G AP (cop) (@T0R R e e @b
LIS TP (fec) (TR IS miﬂlhchccp(ﬂfcc)—tﬂiﬁf%@%
DS IR IR 74% 92 SRR FR A | A SRRM ABFEI 75 AE
SO T FRBIH! QTS | T 4RO TR WA FTeT e (I 7= | (OO
STepeT I T | (A, (R TN (SRS 68% W A4S THAHH (DS 52.4%

NP 23 |
5 s Rfen e @6 AR A | Maeics o Fo Ry e — [

B o @ T | Ry @ R gaom — Salar sl &, s @ =i - |

B SR & | TR RS R b 13 @i — S T Sii ST O |

T R omie 43 T et 2o s A5 T Roieet Afefve 2 | e |

i AR TafE S ol T | SRS o AL @IS 2 AT (ASTISF
@S (AETOR S SafE Bite ARE @R SHiEeR @HI ¥ 27|
SRR RSI Ff 12 435 — YTo-Naifaes b Wi yig-geet H | HHS A
wufaE weifRRe vk 3R mER Rge ARaer «Res & 9 37|
QA TR T4 A A RTINS ITTONR I 2 | Il A1
fRfon 2R TR 45 (AR AIE | GIRRN R — SWpaey, Wopeey, (FIpEes,

AT PG S CFREFE | G s 70, 2Ry 35100 72T 2 | 98 HFCAII

S ——————————

B — R —— - —

«sfq I ZEFHAR [FeyhT A 510w TR 1 o411 A7 |

il

1.1
1.2

1.3

SRR SO oI el 71l | Gt *mieq (@30 Swigel |
FIRITEE WA IO~ TITS 2R (Fi5) A1 @R ? & 56 Altsiee
@RS axle AfRES R Aifq?

TE TS B I AVILERE SN, 41K, oS, TG A SATORPIT Fiow
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1.5

1.6

1.7

1.8

1.9

1.10

() (GorrewaE (BFHET (PO ) (vii) CHTFIRD

4710

(i) @ TRES, (NH,),PO, (viil) T2 (fo®=T)
(i) SiC (x) Rb

(v) 1, (x) LiBr

v) P, (xi) Si

vi) B

@ TR A e 6 ge e
(i) weT® e < ot s simige et et R 2 et —

(a) TR g Flere (o

(b) FTIfES W (o
MY GO TTg B 3T (FIET WO Gifice Sisl Ao e o5
v e 3 =1 em =1
fFeeR ffeael v somia e dfewfie T — @2 WIE (SN TOIe
e 441 | Ffom SRFre At oA, ZLE, BIRZANA A N LA AT WA

FeZ 9 | TAR TS @3 SMIL(F20I0 A3 HESRE 361 THCE O (g
gigell & A1 2

HIAISERE e A @ged —

() TOgE T NaF MW E R i Ao
i) freEa =y o @3 @

(i) DYPFTIR IF WS TETEF I 5

ST T 41 Al (iR crge offs waw @iEe 4t (wifby R s e
77—

() T TR (Aoy
(i) “PEFES TITaR (=1oT
(i) MEFHS W (0%
I T4 —

(i) 4TS O SN (FCBeTa Fere Ay S ANielarq cof

(i) SETR T WILTTZ B (hard) TS Hort |
e ofel! «rea @ifbes cFae Feperwa Ty sty war —
() & R

(i) EHES R @ow

(i) “JIHEHS W AR (FTTTEHE =sirq sfqoofaq sn¢
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DATLY ASSAM

1.11 %chccaﬁwféwm|muﬂwmﬂﬁﬁm4mx10-8cm-,'r%@aaw
10.5 g cm™ T Aol ©F Mot 41 |

.12 P W% Q N1 HOIE anl a1l wodla (e1oeq@ <fdm =il Bt 5197 a1 Q ey
AR TR LS S P (o1 AHAR T (FES 0% | G5
WS e 341 | P < Q 3 A ey i 279 7

1.13 WWWWWWW|WWW&55@WWW%
©9 93u T BAR AR A stelt 91 |

114 ORI TG I - o g SFeS A6l AT N R T, - F R 4
ST AFH FIo 341 |

115 I fee bR 107 303 1 2714 4395 (IR ARG 3.61 x 10* cm 2 TG Sf6fHl
T (YN 9191 T (oA TG G2 T B AT X9 T4 (8.92 g em?)
3T |

1.16 et 9 feet Siizes sicws Ni, 0, (41 1510z | GTosTe Nit* I Ni™
SIS (TigH) I 292 - |

1.17 wiﬂﬁﬁ{%{mﬁs{m?wwﬁﬁﬁmﬁmﬁma@TWwﬁﬁﬂﬁwe
Afvazee ferafRfer siide orqeat|

118 SIS ST RrSes sizs (Cu,0) AITFINTS 2FS I A1 | 9% STOHIw
AR S AT TGS 2 2 1 ST AN 3 | G AL p- (2T 1R
Ib<e R (1A 2 IR v |

119 (ol SIS2 CTIAICEIS SRS SR TOGETH o ST o133 0 | 77
ofs fOfDI eI 734 fowas 16! 36 (R WA wiisR 0 | @R sazse
H(FS ol 41 |
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