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Tohel a1 Wieh! M & I fe@r B

(@) gGar I

A 319 7R § SrCl, g3 Tfed NaCl &1 feeefida faan ST, df Na* o
TP WM Sr** 5N N AU 9 # (F9 1.27) | & Sr>* < Na* @Al i
TR Tl 2| T8 U S H1 TIF T01 H € 3R 00 [ o @l
21 38 bR S o RfFaeriai 1 & Sr2* 3Tl 1 WeA o aley gt
21 TE0 3@ THR 1 S CACl, 94 AgCl F1 34 foerad 2

() TAREiEtEArHET AT

319 o afora 3 e 1Y #1 Lefward & fagss 78 & e @

STcafees Hem U TRRHAH S 3 T €, 5 T g

T 39 o HRUN AT qed ARERAHIS UM | I 9 €1 ¥ 29 3 FHR

& B §— (1)¥1g U I TS (i) ©1g a1 I

(i) &g 3iferary 3y

®  HUHEF RfdeHT & FRU &g A 3T - GRH 2gs, 5l NaCl
3R KCl, 39 YN %1 a9 <91id €1 5/ NaCl & fed &1 difeqn o
& e § TR fHA S €, 91 Sifean W] fRed S 99 W W
W € CI 3 Tt &1 Tag o foafia & S € 3R Na WHmsh &
Y YHT NaCl 34 &1 T& Na® 39 o9 & fog Na W] ¥ T
THRA F w91 ¥ a1 8 FE solaen foufa B faea &
RIS TIF i 1efad ®3d € (97 1.28) | TRuma®y 3@ fifea
o Fifeam 1 e e 81 SHa Soiagl g1 o Romafies Rt
F F-og F8d ¢ (W &g & fofu 57 veg FRaTaTe ¥) | 3 NaCla
fFeal &1 dien I UEH Fd &1 98 1, 37 oAl g hed W Ted
T TRTYN W S STaSIied Hich Sufed BF o TRUmEEY fa@d g1 26t
R A T e LiCl fFee 1 el s € 3 Wiy =
afus KC1 fFed &l ST (1e0a dEe®) s 2l

o SIIfARF YTl T SRR Tl T IR T &g S 310 — FH
o 9 R S FES THe U1 1 8l 81 TRE w6 W 30H ¥ ifadieH
fThordt € d91 98 Wel T 1 &1 S 2

Zno—T_, 7n% 4 %oz + 2
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1.10.1 =TTt ® fam=im
Sl

1.10.2 aeierTetenl o

LS ICEMRERIGET

31a et | i 1 o1fer 211 € 9o 391 9 Zn,,, O o9 S €1 e
o U Zn® 3T SR e 1, 3R Seiag[ Rl Siauenm Toret
T =l 9 2

(ii) &g FAar 3T — w2 T4 <f 3 ¥ R WiehHad e § s
Ffe Bl € T T RRRFAME Su[ ®1 qoi § 41g 1 46T w9 e 2l
79 TR F1 TF A 3T FeO € T8 I Fe 4,0 T H &1 Sl
21 I8 9 § Fey 4,0 T Fey 0O &1 T0E T 2 Hal 2l FeO & fFtea §
Y o Fe” oA o« & 9 € 3R & 1 &fqgfd Fe® e &1 eravas
T 9 8 S

39 fogd wowar ¥ oRyd fafavdr swid & ook wRmmn w1 W
102° ¥ &i&T 107 ohm™ m™ % TN 27 Hifedi § Her B 21 =il
& YR T ST F A o § anfigd fwa S wehar Bl

(i) =TeTeh

g 39 ST Tretshdl &1 W 10* ¥ 107 ohm™'m™ & HeA B I1dF Faad
Z| ugell 1 =erhal #1 HIE 10°ohm™ m™! et € 3R % 399 =i & 8
(ii) famgawrs

3 3 I & FSe Tetehdl 98d %4, 102° § 107 ohm 'm™ & T & HeA
Bl 21

(iii ) a1ef=mereR

¥ 9 39 e[ & fos! Tresdl 1076 ¥ 10* ohm™'m™ & & Hegad wE o
Bl 2l

T § foed 1 e Toial S1e SRl 3 T N 2 81 e e
e Far W (SRl 5N =e) 3R fagaeied fusd Ha (3Tt 5 =)
o e B

g 39 U e <Hl sreeensi o fagd &1 W St €1 urge @i
FefaRal Ud THI] TS SelaiAl #1 W W AR w21 g wHpe
THIUSH FHR] Y AMVaF HF a0 € TSHH! Soll a1 TE-I19 et & foF
9 J 9 od 8| A T ST I T ¥ 9 B Yl 98 T S e aed
faa THa 9T & WY A F 8 @ f9Ed 49 § sorEe S 9
Yalfed &1 Thd ¢ 999 o1 =iasdl uid € (F 1.29 #)1

I gt Heo S e ST 3= fEa o (S 9€) o T Al
3fferer Brel @ d Seiagi SEH el o Tehd iR W =il i Sreihar 9gd #9
T & 9 TE U foRgad o WHE Heer w @ (5 1.29 @)1
IS H GASE dF Ud OGE A4S % WA {dUd ®H Bl @
(fo 1.29 )| 31@: FB Toiag[ deih o § Al Thd € AR 37T Aershdl
fe@n @ 21 9 W o Wy e o fagq wresar gl
2, Hife s G H Toae 9o §e § 1 9 ¢ fafasd t smEm
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S8 Y 3H YER F1 FOER WENA #d € AUl 3R d-3efare
(Intrinsic-semiconductors) &&d %'I

e dS
f o
i o

(@) Tl Jear T E
(m) sefeeTH 4 e, ot s i &

T Uit § CRiEd

(3vIEs) & anﬁvﬁmu Fferemfa

TTEA AT ¥T

Fvifar &1 (F) = (@) =T (1) e

T A9 SfeTeTRl 1 HTeThdl TR SUAN % AT 9gd & FH F 2
3fed 3RIfg 1 ST T ¥ el @ ! =ieishdl 9 wIdl &1 39 faf #1
ST FEd T AUEA IH Y 5 A S kA € S AS-srfae®
Tafersr 1ea SHfEH 1 o § Solag €=t a1 Soiae[ =g 2l Ut srgfeat
Y 3T a1 319 S B S @1

(%) sorae-ort Srerfegat

faferra 3R SHfEY Tadarolt & dregd o ¥ WEEtd © 3R g § WX
AN T &1 fFeal o ST Joud WY 310 el WA o |y
IR HegASE 94 ol @ (99 1.30 %) | S« Uggd o o dcd 99 P e
As, TS v Gaists e[ Bid €, 1 ufufya ffan s &, @t 98 fafesa
Ao Y & fFed § 9 o W6 § o 5[ § (759 1.30 @)1 1
ﬁﬁmsﬁa@ﬁmmwanwmmaﬁéﬁmwm
qY 99§ e 21 Uikl tfafed gora[ foenfid 8 S @1 98 faeenfa
TOEH SIfafya fafera (e SHfEm) #1 Jowa o gig w3 21 Tel
Tl H gig HUMEE a2 & FRO Bkl €, 31: ToaeA-oHT oNfe ¥
Ay fafe s ®1 n-YHR &1 e Fel S 2

(@) gerRM-F arfeaat

faferer 1o SRafE &1 a1 13 & d@l 59 B, Al 31961 Ga & 99 ot
JUfafEd fa S Hahal @ TS Shadl §F ST Zoree B & 98 T SRl
= Seia T B, SRl RfE A gelaeiT fog Fead € (ot 1.30 )|
Tehread! WA ¥ o S Soide 3% 1 W THhdl €, W & FH T
T T e M W e 9% 918 S ¢l AR T A A FE W 2 o
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farg 1.30— a7 13 3k 15
&F dal @
STfarsa #iek
n-3ik p- ¥R
F  orefarTat
*1 e

LS ICERERIGET A

& Toiae fog, T SO 51 T8 9 T © SHeh faudia fen ¥ = @1 €l
foe[d &= o U9 | Soiae, Soae (86l | o YAEfE @ &1 3R 9o, Wy
TH T B S Toia g oAeiE € SR RO wie # 3R O ®
%1 T8 UHR o TRl B p- FHER & eEeE FEd g

. A 9%
fafe 5'/” A Trefter et (serag &)
AS B
(%) fags fr=a (@) n-9sK (1) p-9FR

n- YR 3T p- Yo & Sef=Ierehl o SUEnT
n- TR 3R p- THR % SR % e S R TR aeE
T ISP oo S 1 SIS n- YR 3R p- FR & SI=erh &1 UF FasH
2 3N TRy oF ®9 § I9AM fa STl 21 TRl U YhR o S B
T I 3 THR & ST H1 8 Tl o 7ed Sagtad (Yefae) w9
I &1 npn 3R pnp THR & TR H1 A& 190 A167 ohal & TedH
3R yae | YA fFA S 1 UK U Tk 39 BR-SHEE © s S
THW-Soll I - ¥ 9 & o fFan s 2

SHfEn qen fafersa o 14 o q € 31d: 37! SIenefirs Hathar 9]
2 q9 I &Y o0 §, 59 g H| o 13 w15 e ot 12 941 16 % dedl
% G0 § 3 YR & 39 ugred 91 T § el oiEd SaAhdl Ge
) Si % T =R 21 T ¥ A 13 -15 & fafire A [nSb, AlP e
GaAs €| Tfemd omdMES (GaAs) 3Tgeierd @ia Ufqdadl 86 €; 3o
ST gfadl o i & wifaert ger=d o 1 €1 ZnS, CdS, CdSe a1
HgTe, I 12 -16 & AIMThi & I &1 37 AFTHI T o Yiaan Hegares
FET B T ST AR U1 SHH YR M qcail 1 e FoTeTaRal W IR
FW@ B

Tg T 9gd =k BN TR GHEvT W1g AfFdageSl o agdrd TOf o 9gd
3ferek 3 Bl €1 TiO, CrO, 991 ReO, ¥ % THM AR i &1 Heidhdl
T qU1 5@+ § ReO, 1M ¢1g H1 TE did 21 €1 T 317 S S VO,
VO, VO, 31 TiO, o s Ta et o1 a9 w et 2 2
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1.113'5@31%07 Teft el & WY gawd 0 Hatud 2 S 37 O 1 Scrd sorEl %
FRU B | TF WA H YIF ST Tk GeH Gak 1 e HTeR H ¢

IHH GaH T Aol & THR F A W ST S & (1) SHBT AR =/
IR FYF A R (1) ITRT A Y W I/ AL T (F77 1.31)1

ReEEaR . JaAHE
SW’*/ ; Eleu
ford 1.31— (%) saaT &1 HET .
(@) zcAaT &1 FH Ta wIra =% & fem
& WY GIH JAH TME () (a)

THMA TF TR F91 8H % FRU T 39 THR H1 Tl o6 FR01 T
DR faga URuY o ®9 H qEe W Ghdl € Ty gaw el g S €l
TH TR YAF SOEM o WY TR G SR e gasr S §g Edl
21 39 goh19 0l 1 IR Sgd A Bl & 39 6 SH alell S hi &l
FH2, g FE1 S € T 9.27 x 1024 A m® & SR Bl 2

I} 1 37 kg U o SHR T U G | Sfiha fRar S aehdl
B (1) ogas™ (i) Yagas™ (i) degasd (iv) Sadegas
(v) wigasma
(i) Igan=
ATgIRTE TSI GaH &9 H AR goA FY Y MHAG B 1 T AR &
1 fEwn o & gafhd e 9 €1 3 YIh1a & H1 SHufd o 1 gahed @i
A 8| ATHTH 1 FRO U Y] e SGeAd Selael i Surefd &, 5
& gt &9 F1 3R AT B &1 0,, Cu™, Fe™, Cr’ U0 w1l & 59
3T &

(ii) ufageaera

Wiagesha T AR &9 ¥ go9a ®9 9 qiasiid 2 §1 H,0, NaCl 3R
CoH, T8 verefl & &@ 3a &1 3 gasig & &1 fauda 7w § gdal ®9 9
afrd e &1 Wfagaehed 39 Taiell gr <t S & e 9t e gt
B & 3R T eryfe soiag[ el €1 SelagHl w1 gfed e ST g
S T G § I F 3 € SR A gk 0 A&

(iii) FETawa

B T9Y, SW— diel, Beee, o, Teifaf@d @ik Cro, 9gd e 9
FaHT & HT AR ARG B &1 TH Tl T Aegaha uSied Fel S €l
Vol SHYU o A F T ®9 Y galhd fHT 1 Ghd €1 S STad
Y, ciregashid ugdl o g A B Tl | T 9 THfed e 9 @ 3% S
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FE Al B T YHR YOH S TH B Yk 1 WE AGER H Bl
AredasT v % THas THe | SWA i ¥ sfufanfad g ©
3R STHT AR Y TR B S 81 v F gea &9 § W W ae
SO gahia &5 i feen o sifufantad @ S € (o 1.82 %) @R wEa
FAH T TG S Bl &1 AR &5 BT 8 o W ot SHA 1 wH 7
2 IR dregas i TR TRt gad 91 W9 2

e 1.32- Gt o e TOPO®®®®
(=) et st OIOIOIOIOIO,

(T) HAGTH T

qeERla T

TO®®®®®

(iv ) Ufqereoeehe

Yfeieg A TR F Al Td 38 MnO H S W eiega e
o UG Bl ©, WY ST S UF T o faudia fufaated B € a9
T & GaH IOl K1 R e € (T 1.32 @)

(v) wigasnd

e 91 | SHA & Gahid SN T H@U FHHIR T FfqeEmEia e §
M T § 99 e B Hgade q@n s € (e 1.32 )| 3 degesd
F1 ol § gaRE € 5N g ®9 U T B €1 Fe,0,,(HMeEe) 3R
HEE S8 MgFe,0,, ZnFe,0, T 11l & Sg@w €1 3 v oft T %H T
Tigaha @l 3d & IR ATgaHE 99 W €l

1.19 S UF 39 & A a1 a1 & @ fF¥ THR F1 a9 391 81 Tohal 27 369 & 4 ifas
o1 gfad B € SR fRE wER?
1.20 FEfafEd 58 TR &1 LfFAHd v guid &2

(i) ZnS

(ii) AgBr

1.21 99T fF UF 359 WAST ¢FEA $1 3R)fE &1 @E Han W s 3 ¥ ffaas] fFa
TR U Bl €l

1.22 59 s 3 § g S QW & FRV HOTEHEE RfFdw gt €, 9 T 8§ 9
ITYH IIMEI0 HT WA ¥ HHART

1.23 T 14 & T & n- TR F S | ITgH TG g UM HLh A HET
2 7e I g ot § wefua 2 =few?

1.24 T 7R & el ¥ o Tl a9 S 9 €, degahid siYE Higasig? o
IW F Mg Fazu)
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ATAA
3G T FAWE, AFE SR R FAfewd T ¥ qw 376w fa feufq, s we oy
T 3R T 9 YA ARG F HRO Al 2| fehecid IS % STl HUi H sHae
Fad oY WIH 2 & forwes uRomrEsy 3 srfaviifad gal & 99F SaeR i 21 TaHis e
T B SR THefve wHfa % @ € fRecha orEl & oradl Uil # awn 9 W g
21 TR o gET gl ¢, fauweien i o e € ofR I wvil w1 fafere swefaEl g
g el 2l & 01 3T ETE HUN F A FEEAEA # UFfa W AR w § 3 e
W TR AM(Uaeh, AFHH, difcaeh 3R WEEdS oM % 9] "ot § fawfsa fman s g
A i F oo w9 W U ER 2

foredia 3 § e w1 fafid %9 8 et g6 ¢ S @ feed o fasf@ g 2
g e yE: fageli & fafada wa-famg g fabm &1 S ¢, 9 frea wos @@ Sl
2 U o fog Regum ¥ u F0 #1 fofd a2 g e fafe= veR % ke
Ao G & 1= S Seteh %@l Sl 21 9ol &1 oy S9aeioes o 99 Teheh ShifeaenT
FE A €, H TREN § T Aah AAd A S Hehal ¢l fF Tk wiftewt i faeiva
ITH FR-AE A T FR F WA A BN gR FqE S GHA | THE HISHW 3mer, o
F A HHI W U €, AU Hfgd 8 Thdl &l HiEd Theh wifewmed § aAfafed F01 376
3q:%% (Ad:hfad), TAF FAd & g W (Foldh-ohigd) A9a1 31 faudd werhi & Fal W
(AT-Hfad) B &1 A YR i T Teheh HIMSHIG Bl &1 SHizd Ueheh HISHA 1 oA
Fd UEE THR FH ThE HIMSHW el & [9eh UROTHEEY =G o Wiesh a1 &

FUi % fAfas Weped & URUMEEY q I=9 4NAl F STod, Wehiung fafas Wepfod
(hcp)ﬁﬁﬂﬁﬁgm(ccp)mm%lwmm(ccp)EF’IW-W
T (fec) ek S FE S T T A GHOH W 74% T HYRG I T VW WH A THER
#1 ffaaaeii & w9 § Sufed e@ € - oRwow ffE R Igasd [l 3= TR &
o fifae Spom & ¥ ST U F WPe WA FW TN gl SHih Adehiad U Weleh
(bcc) ® 68% TIM 3R WA ¥A Wodd ¥ Fad 52.4% M & €A @l 2

Il H WEAT gyl qE i I fafa= gew 1 rquiae @ger 1w g9 € fag §w
IR WF I IMET YER F IW ¢ f6ag W dH wER F € - wizfwamel €W, i S
AR A TefeRardieT S| ffaqen 39 2R (el W & SURYd YR & @Eipad fbag
39 | Ak I § FE 2 vicah iR ekl S19 & 9 ¥ UMM W 21 ewfg Im fEed
T olfg 1 Sutafd ¥ 3= B ¥l oA Sl W e EA-3WIfg 1 WAl 9o AT
F A @ A ¥ 9 N R 79 9 e o= @ 9 1 AR g, ar-antieE
IR OIg-gF YFR F TW | FR-FW owfed # uftwfom e # s W e w.
¥ I fagdm i § uftadd o S 21 soeRiet Sum ¥ U9 uerRl &1 oaue w9 W IwEm
o S 21 39 FE YER F gARE O W F E T AHeh, Widseh, AR e,
HiacEsasd 3 HTeEme| 39 00 H 91, T9I-9e4 3R I AferEd i 4 IuEm fE
I ?1 Z Gl O 3T gelRitie faam SR SrEel ¥ gewdfud R W1 "l 2
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‘sfereeeia’ ug w1 uRefid ifew) sfseeia S 3 F9 33r e

FE, TS 99 IW F FE wR o= 22 5 ofefadl 4 @ads o #9 0 wuaia fma
S HeHd 27
frafafea 3 1 Tt smafe, aifae, oNfvas, Seuares a1 AfFedE ¥ Hifau)

(1) SZREHRE SHIFIEE (P4O10) (V) B (ix) Rb
(11) =" wERe, (NH, ), PO, (vi) wIfes (x) LiBr
(iii) Sic (vil) eTEe (x1) Si
(iv) I, (viii) drda

(1) SUHEHASA F& &1 o FY 22

(11) Frefafad wamET &1 STeEEdsH F& #1282

(%) & v fAfae ggfad S=m

(@) TH 3Ad:ehfsd SHF =
Ife SYR! Tl ST UG o1 Scl Ud Uehdh hITS3eh oh1 fardTd S & <l 11 3119 39eh THTveeh Zead
T UM Y Tehd &7 T Hfe
‘ferdit foFeeet 1 FeuRdl 39k e o URAT R Yhe B 2, feoqult wifs) ol stihet & @
e, TR Ueahieled, STEUfUel $or e HeM o ToHis ThA Hil T AR o W sfqustfvas el
% 9N A F FT THhd 87
frefafaa gt & 1ei § F9 fadg w2
(1) Wi fAfae Hger wd o fAfae dge
(i) TFd Sicieh Ud Ueheh hIfe3ehl
(1i1) IqFaw i wd swas fifw
frafafed STee § 4 YSIs & The HISwT § fhad Jos 95 2 82
(1) FeAR-higd T, (i) THelh-ohisd =gehivid, (iii) Ad:aHfsd
AR~
(1) wnfees wd @i el § J9Hal e g 1 emum)
(il) A 3" HR 16 HR TW 2
frefafed & fau urg & fFed d Sad q9d &1 TUET Sifsl
(1) W [, (1) Ad:ehfsa o1, (1) Ferdh-dhigd ==l
(T WA TU T AT TH-g F Huk H F1)
i 1 R fec Seih § 21 21 3 SHeRT 163! & HRI 1 @l 4.07 x 107 cm T 57
10.5g cm™® &1 A =G H1 WAIvEH FHAH G Hifo)
Tk TH19 39 3 del P U Q ¥ 9 21 TH % Ml W Q WA TS 3d: g W P 9] fem ¥ 3
FifiTeh &1 G N B2 P UE Q 1 SUMEHANH F&A 1 272
T 1 fFRle SaShiEd SE e | gl 21 A 39T e 8.55 g em® Bl Al 39
QAU FA9M 93 u 1 YA HTeh GETY] R i ToHT Sl
A rewahd fife &1 B r 21 ffae Hepe | st 61 SRR @1 @ r T R § Hay wfua
)
FIR fec Tk T § TFcdisd 2 & f99F FR H1 &K 3.61x10-5cm g1 TE VT & 7oA fy
T T % W 941 AT Y S 8.92 g conr® H HUHAT 2
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1.16 faveromn gr1 5@ gam f fishel SRS &1 93 Ni, 0, ,, €1 Fiohet ST o1 foha 38 Ni>* 3R Ni*
& w9 Y faemmE 272
1.17 =Teh o B €2 31 §& iefereie| 1 aui Sifse Ud 3! Serehal-fehartaty § fadg wifsm)
1.18 TTREFANA FUE FFRE, Cu,0, TAMRIeN § F7@ S Wehdl 81 $99 HIQ Jo1 SFSH H1
UG 2:1 W 3 FHW 2| FAT 39 39 77 I AR . Ghd ¢ 1o I8 TS p- TR 1 Aef=ers 8?2
1.19 il SifFEe, AEEE A & Wi ffae Tga ¥ fFeeisd e g ot 39 T=wasa
fiferrl % ¥ W HRk A T 2| FRE ATFES F g 9[ F e
1.20 F=faf@d 1 p- TR A n- YR & Aef=crhl 0 aiigd Hifag —
(1) In ¥ SIf7d Ge (i1) B ¥ 2ifud Si
1.21 Fr (O] B = 0.144 nm) Feldh-higd Ushdh hiftah § fohelihd 2idl €| THeh! SIS o TR
&1 AA1E 1A hifer]
1.22 ST fagid & MR W (1) 0% T§ VR (1) = @ A= § @ Fa g 22
1.23 3f=d 3R g0 Frefafed o= =1 aftenfya wifse —
(1) wifeeRt F, (i1) Wehel <M, (1i1) HqUered, (iv) F-hs
1.24 tgfafym =i ffae Sgfaa S § fFediga e €1 3w aifad s 125 pm 2|
(1) TH HIfSHT & HR H A4l [1G BT
(i1) 1.0 cm?® TIfAfaH # i Tewhs HiftaHTC B2
1.25 3% NaCl &1 SrCl, & 10-° Hid % ¥ SIfud a1 ST a1 «AeAl %1 R &1 qigon = gom?
1.26 frafafaa 1 3f=q 3@l § awsmy -
(1) wegashe
(i) I
(i) HigaFra
(iv) Wfdciegasha
(v) 12-16 3R 13-15 a7l & FfTh
S TGAIST A6l o SR
1.14 4
1.15 Fa ffemsii &1 9@ = 9.033 x10%
TqoFaed st 1 §&a = 6.022 x 102
1.16 M,N,
1.18 ccp

Sy 3 AT
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