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11 RF K DB S

RERETHARE. HBEARIEUSEBEHEFHCER TV 22D, &
HMEEAHMB L UTREEICHAZATWS. MaREEAHRIcHESh 2RI
CIHEAHMBOEARCI-TEXOBEFAEREIN, ZAUBUTHREREICLE
BMEMPIUVERMERRVYORREILV—-—RKEPRBEI VKR Efk4x RS
ATOBERIEREIATWS, Tk REEEITEE Hak BRAEHEE &
GEER YOS THOEERE I RAOARVWEHRIIHELELTVWEDT, £
DHMANFESHEIE > TV 3.

RBHREME, # 2000 C LEOBBETCRITNIBHEREIEZST. (L
ZHCERDRERMBO—DTH-oTHYURBASEELR V. ZTOEDRFEME
HERDERBEHLARRFETRBEMBEH AL TEHAET S LHABRETH Y,
EBBEORRECEREYE»SOAHBBRIC - THEXL S, REHBEOH
REBLLUTRAYZZUg= YV A, V—3 Y, RUYEZVF7IVI—)b,
KYPEFUY. UF=y. 753K, RUPIK. RUSLIK REOEHTH
B, CoF, JNVIY—UZNIA—VARYOBRBEESTFHE XvE¥ry-KRE
ERBOES ERUEBESTFHELYFBTOIE A, RELHEHEREIHLTWSHEHA
DEBLLTHWSRAT WAL DI PAN M. L—IYRBULE Yy FTH 5.
:newﬁﬁ#amﬁ%ﬁ%&ﬁ%?éiﬁwﬁ%&@klm??,

_®¢Tﬁkwm&ﬁuﬁm5%?@ﬁﬁfﬁzr%ﬁbfﬁﬁw%ééﬁ
ﬁb FEEROCBONIERORENSL. EORZARARMEO—DLLT
HABWOEBHIDZ 22, REBEOERBREHNLULTEREEEHDT VS,
PAN i Z 0D QWM BTHENFEETH 54, 200~300 C BEDOHRHERD
EENTHLETE 2L LIV THOBLB UL TFHOBFEAE L 1 121X
BUBROAEIHABAEI 2 RMMEAME XN 3. 2 ORR NI RFH
HEEEBROTTELEVWAERMELELL, FEARRNLEBONIRABHD
HEMEREHARELLEICRAT SEE - BHASEPEMRRC X > TERILAZ
REBREZITA 1, AREAIAEBERSSKABEETAFILRWT 100
0 CULDERTHMABXNS, CORFBLEARBC I TREDHAOTHFIRE
XRBLLLILEEMICER- EHTRENUREL, DEBEEECHOLT A
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PAN AR RBEHETR AT IBES XUV I EDHRHORAER LWL MCT
Brri. EEEMCSUTREL XN 3RELEAYHRRTBLTH, TLHE
TEOEHEDIUVYHELEHI ELTHEETHS. ZHhIKMAT. HOYREH
HEBSLUTREMBREBEI L TR LIFON-—FEBHELTREN
BEHELEO LT 28 A0ERNMRLLT. REMNL2RRMETHS PAV R
BV FRAREREOHEIBRTORR BB LVEIT I LREETH 3.
PAN B0 BREZEALEIIRTIBELELOREBRICEL TRECHEMRRTH
BERTNB I,



1-2 BRERMEOBE S X UH S WO P

BERESEOHRENSE . BEFSIFTEROERRZTFRL > THEREHT
WARZELERELTWS, ThZPhOSFREXFFOERARSITHATESHE
o WMEMEEL>THY. TNAOORREEALV K PAICHE L TN EE
BRT5 BEAIZLCBEMOBYVCEREREF - TRAALTREREER
RLTwWAe -8, RRFCHEROBBENET S22, RFBHE MR
PRI EILBELOBRERNERL. Thitk-o TRREFOREICMAT
HrEREENARRET S, BRBEOXELMHETH 25IRBEEEE LB L. K
HREEBRTIAR L ERFET L IO >R B EORERIT 1060 GPa
LEHTREVS WEHELEEEIPTRTOTLEOCANBERISE X EH
GPa BETH A9 1181, RRLEHRL UTRABE FBREM L TTICRB &K
SeBAEE I LIk Y, RRBHOFIBBER FEEQSIRBERITEHIH
AxhEBMERIRRERIHDE O,

BREEOHER ST HEPHILBE LT, W20 EDE- ERELS
2. =F. BRELOEERRFAEEAEVWCETLEEL TV AR TRARRKE
LEBUEBETHSH. EEHOBEBOLANELLREVWLATRAR-> TV
), BEREEEOLNSIREREONZYHCEZLREELRIET I LAKRNKC
SxhTwadU2!, ¥ REAEOABIIBEMSCREIZZILOTES LS
By L XDRERFA ROI-UOHMNAXRBIATCHSIALNBRI2I T 0K
4R U XBUBRTFORBUOREAEELTVSE. ZOEIRIHOK
AERRBOGELREREOEGREEOBETH Y. BEOSIRAREXET
—oQERETH B -2 X B[ OEREE L EBRUTRESNEETS
V. BEBBREORERERSBRL. FIBEREOSHHARVI LD RRBEORFET
B B leel-tael,

ﬁ%@%%&ﬁﬁ?é#&abfxﬁ@ﬁ‘ﬁmﬁﬁ%%ﬁ@ﬁQEQE%Q
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CHABRAVBRTWEHETH T, RROTHNAMEL REYHET 570
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ME. BEWIEERYEHETIEDOFBEIRSBREIATNE 8- 501, —
FHMAAXBEHR»SRIJo RS, RKKBEIT3HAEFAEoh, KA FDH AL XXED
S, BESER Y ETNMETLHEAETTATNES1I-150, ULhl, Zhb
DEFHEOEHE N —KY T I o VPR RRBO LI RS FWHAKETHLL
TWd, TXTRERBENOEZPI Vo RS KEERTIHAWIE. HiELHR
LTBERRRBEAZCAWIEAAE 0. LA LARADREREILREFEE
THAEEDIK. BELDRT IR CEE M RE A ATHEIEV. £k SH(E
TERZLL I THMEHMICHTI2BEORFRHICHITZIFERIALEDATLES. B
FHERBLEIIOREARBISOXBEFEBFNT I FBER VL OMEEE
TWB A -1s8l Bir R FRABRUEBEOBRESFREDICEERLRLCZ A
THEWHREWOARRKTH 3. |
BEREOIEREILEYE. ESAERRDVLEMESERERRRIC LT
NHEhz. AEFAASTHATLBIUREAEBIERILARBIEN 2
Y ERTIL. BESBRERRRI L TSBRESTET 52 L F 2 L.
UL, HESBRERARTE. HESESHELBEOBEL R STILHES
BRI - THEENARENRRS, $H. HHERRTH. HEREIREBL
BRELTAELEET 3. HoT. HESBBERRRICL- THREDIERES
WET sk HEIEREROIBRESBESIUEEREO Y OX SR
BEILKEUTREIZIDE2RHSKITET IHLELNDH 3.



1-3 BHEEOHMH LR XOEE

REBREZLT, S, HEBOME*ALIESED0. B THEERHME
PEBCERAEDOATEE, BETHE. RETHHSFEL LI Y, BEER
ETh. BE&k 88 SESHSHR2ZO088D, AR—Y., LYy —F&.
FARA CREHBR RO B CRES—BLHUT2255. 20> REAE
FRHERCHTAHAOEROEE AT TV B LS 10, 28T ETHES .
RBLEbhB, ChickdbnoT. SVBREHEORFBEFIELSH, =1
HESOEAQABIERHLATWLSTH A, 2B, BEAEE2 RO THEHNA
FRTVWALBAOERSEEEILZ3THSS. ThoDERR &Y EHM Y
KD, BELBEE O AL ITIRETREELHEHIM LTV D
EAHBH. ThCEETHE DROBYLMHERER > L FAETH 3,
UMNLBASEHRTCE., 3 REZel, B8 DHEOBRFERESLTH S
LW ERBEVWKETHZ. TITERLTH. RESLOBED XU AZHHE
DEBWRBERAEREEX. ChOOFBEERALTEANTRERERE ut
AWKBEL, B407n0 e AEBRE, HESHAIBHEOBEESLUNEYHEOERZ:
oM T BT LREMLLE. TROLEERLTE. STREREREEI» SO
EABIUMMIBRBLCE>TELABBERSA— R L VW THBNIRIHL
. $MESERERO BRELESEOEBEREORFEA L ERNIIES
MUE. ChABOBFEREAVTEAORFBREOBEL 2L TML.
HEEBCEBMEOMBI OV THERLE. E5i. PV RERBREOHER
BURIIBESICHEYHOSLERREL. BEBRIIATIBEBRIIOV
TRHLE. “hOORBRFEODREET 2 RABEEBET S LCHEATS
20HHLT. FRYORABLLEREBHEILILTEETH 5.

ERZOBREUTOZLLTH 3.

BOoETH. RESENOERFLIIEAIBENBRELRETS. REM
WRERDISOEAXBERRESTE. REXETHOLLORE. BEY( X
BWEE. AEFRcks THEZELELT 3. 22T, KAXBREFRBES AL ZhH
BOBENTA—2QOBEBL LTERT 2, b1, KAXREFRESTLOHK
BRI A—2 R RETEIHEERT. -
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T3, BRBLREROM ISHARES T I SBEMCBEL KA KFEOY
L XBEIVZOHT, KA ROBESR, KA KANOBTHEORELHET 3
K RT.

BAETR. BRELBLE—FREAHBOIBRELRET 5. HERL—
FHEAHBOERES. HAHBLERT ML T NU v 7 AKER LTI
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BEGEERRLRBERB DKV T 59 7. BEMRHE REBERLOK
B, BEFEIAEVKESTRD 2. BREETHOTLAASI VX ATHEIRE
THBEULEEELERS . LALRASRRMBOPICREBETIRFEETHEHD
BRSAOERICBEUEAADRZ20BHY. 2hd:BREBIEERREES
t21-14) . HEMERFBERVWIZREHELTELERFARCRIT IBEOLMIC
FUARAET 2T, E. BAEBBCORBEOAR D THERNOHE KT
LTHkEB2,

WEAS VFALTIERLROAAIREREIE 000) XV (k) EEF
BOBFEL, —B0 (k1) EHEHKERESL RV, Gk EHREOHER. BE
HEFELLERH LSS, BRAAFAOBEHORAUEIFT IO T,
EXHR b EHFRAAHFEOLVE Y GO EFHRALRMEL TN LRI,
ZhETRHES AR NoE Gkl) EREIETEIIICRBS,

HAEHOThAAS VI ATHIREPBHATI VT AL LERM»SO
B BESTHIE Warren KXo TEMICEFT A . ZRICEXZLBEDIRE
Le . k) EHBLOLMEE A20r HARAWLE->TEHEALN S,

ke A
cos 8o A260+

HU 0, BXU 2 RZzhFh Gk BEFHKE—2 O Brags . BLTIROK
ETHY. B K = 1.84 THh 5.

BESECRAVTH, BRToRMKBREAAS 2. $4abb. RFET
U L T EIILED L3 ANAD S, Tk KREBEOEEOKESE L.
. BHEEMCHLTESEERRT. ~BUBEHATOETORS L., &ML
BHEAOEEOE L, XVbAZV, BREALESRHEO Gk EHHO K
Vi, BEOKEETCHRACEAERSHESNMIC &> THEMLT 5. Ruland &
XU Tompa M (k) EHFHICHOWTO Kr OELXEANAS A BXVTHESH
OBEEYL UTHESFELE -1, ZOKRILETSWT, PAN ZRHTVICL—3
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VEBREHO Lo, L L, OEIAFEMEHhTW RS-0,

(k) EHFBORESBHREISLEABEEHOMNBEOMBEIL L > THEALT 3.
ﬁﬁﬁﬁ@ﬁﬁﬁﬁ@ﬁﬂ&@@hu%&cf,(M)@ﬁﬁﬁ%<&0~%ar
Ke OEREALT 3. REAFEEOHEBILALMMRVESLE, BEY (4 XX
Scherrer DRI HESTWTHEZHh, Z0L % K =0.94 TH3B. > T. FEXNH
(b)) EFBELFV kL) EREFAABCETIIOLRBTE. BEROT
A2 anwesaids H3VWRSYTLALTHRATWE LART MK T,
L. OMEICEA 96 % OBRENETIAEELNS 5. |

DERAEEE D, REBEOSLMELEYHET I DR, K&
SA—ROEEIL Lo TXREFBEAY O XD KELT 30 ERET ZLEHD
B, TITEAETRET. PEARDPFRL I THRINTWBHROEA XKREH
MENTY., HEHO 3 kKA hoBE, KAV XA BERESICHESN
MOBBLUTEET 3. RLZOERE2AVWIERNKESAIEFARSIA D
SEENIA—ILRETIHELERHT 2, NLOBHRABERT —HILLT
PAN BB LUV v FRORRBEOEKAXREFHRID. BEHENTA -2 EREL
7=
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2-2 EAXRESTRE S
'%ZJ BERTICXAEAXBERREST

SECRTFERTARELTCTE LEBTF. BARMAH - THALE
YEEYEXD. —DORBRTFOPTCREERFREVWKCELGTH 5. FERTFOK
Eit. 3 RAMLB-BOLAU VI EE VRS TEHOBRAFNICERNICEINT
%o%%?ﬁﬁﬁ@ﬂnabf$ﬁ®$ﬁ%%k§o<&%®&&%xf T 4
DEHYVOFLHEOERK & 5RHEERAT 5.

TEETFHBOEBEL2EDTBRIAI I NVE 38 BXU b L. FHEHED
HREEBRTRFIAIRIVE & LT3, ARV B & & © k & & & b
THLh2H2FhEFh . B BXT v 33, ARKLT. #EEFRI BV
BIUThOORTAE & B. & o B T LRHET . "IN
3. B. &. . b BIU & OMHEEZAEFNL a. b, ¢, 2’ b EXTVcD
E3 R, BEEAI R S

8 = ha&+kp + L & ‘ 2-1)

rEbEh, § O¥MEX Brage & 0 25

s = -—2'-2— sin @ (2-2)
CExbh3, —DORETIE 3TH QWa-DE., M- BXY We-DT T
BRXhZEFREHTHILT 3. HERCEDEFRAPSCALKERD n &
BEOEEEFORECAMNIRI FVE Xo LT 3. FPERFORASLETOFE
E%%Wwnﬁﬁmﬁﬁ%%wﬁﬁmmﬁﬁNawa?nt?6°$&%?®
FEENCBERTEERTS | BHORFARANIARIMVE Z5 T2, 20
IIRBTALERFORALPSZTOREBEROZRTAEMI AT MV
Xn+Tnt+Z; LRTIZLHTE S,
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FTRTOBRB IR PV TATOPHBFAENTFRA— OB EE LB LK
T L. —OOREFRIAEAIHREHRE [.(3) BRRATEADH S,

[c(8)=] Zmexp [-2% i8S Xl | 2| Zilexp [-27%i8 ¥ nl |2|F(E) | 21e(s)

(2-3)
{HU.
F(8) = Zjexp [-27iS - Z 3] fi(s) (2-4)
et Ie 1+cos?2 8
Io(s) = =5 oz 5 (2-5)

THY. LG @ HHORFORTFBART. ¢ REARE. o HETOR
B, oc EWHE. DRRE~BRESBHOEZR ZULT o RAHBOBRETH 3.
F(©2-3) OEWOEE. ROXSKRDEH S,

ImZexp [-2%i8 - Xn] |2 = ng: exp [-27% i8S ° (X=X )] (2-6)

F(@2-6) D Xo-Xn W& 2 DOLHERFOREERIRIRNMNVTCHES T
¥o - Xn=U8 +Vp + ¥WC @2-7

LREEKZ. TEARBFORAEBERYLCHIAANRWES IR, U, V. WHREX
ETHAHN BEhE2HFAFEERKIHUIE, ZhH60BERERERXLS. H5FH
BIOREAERBELULT Xo-Xo OMNBIRIT Z2B/NMEE dUdVdw oI, £0
EHEEFALSEAT t BHOTLHEBFOREFNTENIEERE

Hat (UYHst (V)Hce (W dUQVAW L BT 2. 2L E, HRERKEZFHhBI3TATOF
HERFEEOHTZ OMMEE dUdVdW ILEFTHh T3 H 00K

E%Hnt(U)HBt(V)Hcg(W)dUdVdW
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THExADhZ, BEOREOEZ(RDIBREE s FRADLILEXLHH
60

S Ne-D)

TEIE WD Ne-D 2-8)

_ 1 (0 W
S“)‘{o<w<o
HETFOEXRERTHIND XX OMHEIAELRBL, HETFERT
DEAHMD Xo-Xno ETELA-HENAERTONUHBET I2E5E5MH 5.
Xo-Xn 3—RBIKLTEXZ L, TATOLERTFOPFT. EDRAND
Xo-Xn EHBAHEFEETORNBICHEET 200G SM*SCW TER

Bhd. BL. * BBZRAHBELEBEKRLTVWT. KATERS LS.

£(x)*g(x) = f_: fCr)glx-clde 4 (2-9)

BoT. BEFLEEASITATORLERFOFDNDILEELESZRIK, THH
DEEERIRT FUA Xo-Fn KBULKRBEIIRVEERFOMAEDED
BE SODXS (W) SHat (W Het (VHet (W AUAVAW L 72 3. ZZ T, t OEFFERICK
ZNEAICE. Hee (W B W ARZLRBEETOSR 0 BAOHEELZH. ZOHE
THERIC SCWXSED A 0 K3, 22T t KETIRME ~o< t <o

ODHEEETTCHRTIZLNTE S, > T. RAVEYLD,

| Sexp [-2=1 8 + Xm] |2

=fff_:sm)*3(-m t:ﬁ_wﬂnt(mﬂat (VY Het (W exp [-27 i (hU+kV+1 W] dUdVdW
=F g (SWIXS (W) téioo G Hat (U)) Fur (Hes MIFug Her () 2-10)

f2 L.

Fxs (£(x)) = f_: £ exp [-2misx] dx @-11)
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CHhd, L2AT., Hot () I Hi () ¥S5L% t HEXRAAEZLTELN S
» T,

Fun Har () = { [ FunWar @) 1 ( t=0)
[ FunWar ) 1 ( t<0) (2-12)
rhd, 22T — WHEHEFRELERT. X @-12) LRAKOBERIE Hee (V)

B Hte W WWEULTHHENLET 3. BEE Hor (. Het (V) HEXT Her (W) I
Gauss S HEBEHLEES.

| Zun Hat W Fox Het (VIFug Her (W) | <1 ((h,k, )% (0,0,00) (2-13)
TH3DT.

| 3 exp [-2z1 8§ » Xl |2

= .y (SGDKS(-¥))*Re [ 1+F un Hat () Fuw Het (V) Fug (Her (W) ]

1-Fun Hat MIFueHer (VIIFug Her (W)

(2-14)

B, Retx) i x OEHBL EEBKT 5.

wE, BEE Hat (0D, He1 (V) BEU Hoi (W) 3 RADEDHICEH X B,

2
Ha1 (U) = ___._1 exp - U7 (2-15)
'\l 2% oA L 20a2
. 2
Hs1 (V) = ———--1 exp S A (2-16)
«l 2x g8 2082
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-1 )2
(¥-1)° (2-17)

He:1 (W) = ————
2n gc 2gc?

cc BRERKLBIIBBOLNOBELRINSIA-ZITHY.

HBULU. oa. o058,
o8 b, BT

a. b. BIU € #HAAOHIOBEREIEZNENL o4a a,
I occ THEADhZ, ZZ2THAORERRTEIEF Sasc 2RDEIIURE

#£79 5.

l-exp [-27 2 (g a2h? + g82%k? + ¢gc202)] (2-18)

8§ agc =

=AY 3 RAERICHULTIE dasc & 0 THUY., AhPTICHOAT Sasc &
1 #HET 2. RE-15)~R(©2-18) ¥AVB LR (2-14) BROXS LR 5,

l 2

| 3, exp [-2mi § + Xl

28 agc - 8 asc?
= W X - X
Fua (SWHSCw)) 2 - 28 agc + 8 asc?® = 2(1-8asclcos(2xm 1)
@2-19
22T, UTFRRTEL
28 asc - 8§ asc?
9 -~ 98 agc + daBc? - 2(1-8asclcos@xm )
4(1-38 asc) 4x » § asc
- v ———— — + ——————————
8§ asc (2-8 asc) exp § agc? (A-le } 2 - 8asc
(e -1/2S 0 £ fe+1/2 {AL, e WEE ) (2-20)

LU
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Fuyg (SW*S(-w)) = No2exp [~mNc2 2]

FAVWT. ®AEE 5,

- dasc
- i e ¥ 2 = _0A68c .
| Sexp [-27 18 » X»l | s -3 ©
4(1~8 asc)Ne 2 r -4 Ne?
========exp | ooy !

(2-8 asc) S asc?Ne? + 4

x(@2-3) OELE 2 HIE

2-2D

- fe)? ]

(2-22)

| 3, exp [-22i8 ¥ nl [? = Na2?No%exp [-= {Na2(h-he)2+ No2(k-ks)?)} ]

he - = < b Zhe + = L

N2

7 g =

5%,

ke - —< k < ko +;— E L. he,ke HEH )

(2-23)

Q-2 BT @-2REF QPRI RALTKROEREE 5.

[e(8)=Io(s) | F(Z) | 2Na2Nv2exp [-= {Na2<(h-he)2 + No2(k-ke)?} ]

dasc
X { 2 - 8 asc Ne
4(1-8 aBc)Nc? -4 Ne?
F+ — e exp| —————
(2-8 asc) 'J 8§ asc?Nec? + 4 8§ aBc2Nc? + 4

-20-
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| i 1
§k§_ka+2,ﬂa 2§ﬂ§ﬂa+2)

(2-24)

the,ke, o) SEBRICRITS Mk, 1) OEEICHT S Sasc DEEENAZTVDT,
S$nec WEHEBHKLKRRDEIOIKEZH S,

Sasc = 1 —exp [-272(0a?he? + g82ke® + gc20e2)] (2-25)

2-2-2 BETOESEKICXS Gk HFBRESS

EHTRELTFOLELAKBICES bk) BRBOEESHEE X 5.

HE E. ¢, 1, ¢ BXUV 7 238 THBTOEERSIUXI bV
g wHULTH2-l KRTIDIWEHET 3. T2 TEMIHERDBRCRAVYTRE
HHE XL, BoBRFATRLAERECOEATHOTEHERBRILEFELW. X7 bV
g . ZODEHS S BEU S OFnLTRDLDEHB. HL

Sab = h & + kb (2-26)
e =0 C 2-27D

THd. RUKW Sev BRI K hdE L#EERZA: p LT 5,
(h,k) = Cho,ke) 2% BLED Sav HIU £ OER2ZHTH Save FXU

pe 9 3%,
HEBERLVILHBOBEBICELTZ>ORELRIT 5.
RZE 1) e = B = xn/2 (2-28)
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primary axis

A layer normal

& 2-1 Ef. RFEBEOAERBIVRI ML § oBoBE
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L33, ZDLE
' = B = 5%/2 (2-29)

g | & (2-30)

Lns.
2 & MABEDFHNEMVWTWARKET) 8 BX0G b MREFTEA
CSYF A HET B LT B,

Q-2)FKICRIT 2B E exp [— m { Ne?2 (h - he )2 4 Ns2Ck —ke )2 } ]
i Ch, k) & Cho, ke ) EHDEELoELEIDBRERBER R DT,
F(S) B2 Seo RBEH [San| T b LAE go ERTAI R
CEBT B, Thabb.

S = | Soe | Sava + Seo (2-31)
lSab@l
t-T. Zi %
Zi=p;8 +q;b tr;C (2-32)

DEH>cHFDTL

F(S) # F( , <)

= JZ exp[-27zi{ IEE%I ¢thep; + kegqi) + s CZ? i r&}]fj(s)

(he # 0 F7EWE ke # 0) (2-33)
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8%
(FEEl) B&U EE2) WISk, c BIAE#MrARLERTHN

BEMSOEGTRE I, (8) WKRRTEALH 5.

I gy =L+ 2% 1.(8) an (2-34)
£ 2%

h, k& | 8avl, # W&XoT

b= | Sab.‘ su.l(?' :,u) (2-35)
a sin 7

K = | 8av | sin & ) 2-36)
- b* sin T

DEIICEFR IS, g = o MBS, sin p & pe OFDHYI TaylorE
BELTKRA:ERE 5.

| Sav lcos(T—-pned(p —pe) (] Ss0]~] Save |)sin(7 -pe)
h—ha = = . ? * + . . *
a sin 7 a sin 7
(2-37)
_ | Sav | cos palu - peo) (] 8ab | -] Save|)sin pe
kka = b sin 7 + b sin 7°
(2-38)

X510 @2-37) BXY @3WRNB. Q3DREH 5.
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1 2

_ - a2 - 2 - 2
P 0 exp [- ®# { Na®(h - he) + No2(Ck - ked2} ] dgu

, La 2 b® sing* _ , - ) . \ _
S v o v L (1 8av | | Save |) 2] (2-39)

BL. =« b:EéTéﬁﬁNi, -0 D oo QEEBETIER-~. T L & BF
SEFDEXT. UTOXSKERZh D,

1 _ 1 cos® e + 1 cos2(y+pe)
La? | NaB | 2 sin? ¥ fNob | 2 sin?y (2-40)

BFPEHOBEOESE Lo &
Le = No ¢ (2-41)

THEXOLHh B, - T IE(§) .

Te(s) | F(s, ) |2 ¢ La Vo

IS(S y = . 2muve? s | sin 7 |
. , . - 3 aBcC
X exp [-mLa?2 (slsin ¢ | - |hed& +keb*|) 2?1 X[ g—F——
2 - §ase
1
4 (1-8 asc) Le ' “4mLe?(s cost-0o c” ) 2
+ l —————————— exp
2 c2 .2 +
(2-8 asc) | 8 asc?Le?+ ?2 8 asctL ¢ 4
A ¢
Che # 0 /& ke # 0) (2-42)

yhd, 22T, ve it 8 x b8 THEALhBBELABRTFOKRE. Vo X
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NaNoNevo TEIXDIhSZ | 2DOHBETFOERBETH 3.
MBENTORERTFOLE . ROXDICHBEEhEARABEE g, 8) TH
Haxhsb,

2%

Y1 . - -
e fe=0 gCe, &) sinf d§ de =1 (2-43)

Nok XBMBHEMAKESILAIEEZOBRLT 2L, BEHMSOXBEFBERK
RTCEXDH 3. |

() = No 2:":0 f’;zo [,(S) gCe,t) sink d& de
(2-44)
RE=AHIY
cos £ = cos ¢ cos & + sin ¢ sin & cos ¢ (2-45)
cos € = cos ¢ <cos t -+ sin ¢ sin t cos 7 (2-46)
BOTEBY ¢, £ D 1, 1 KWEHBRTSH2DHD Jacobian %1 &,
de 4t = :iz ; dtr dn | (2-47)

THdH6

M Ie(s) ¢ La Vo Ne
2% ve? s
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2x 7 2 2 . - -
- a - + * 2
an___o t=OIF(s,r)| exp [~z La?(s ] sin = | =] hed + keb* |)2]

8 asc
x L 2 - §asc
- - 2 - . 2
+ 4 (1 8‘15?_)_33_ ______ exp 47z Lle2(s cost-8e ¢c* ) ] .
4 8 apc?Le? "2 + 4 J

- 21,2
(2 81&80)'\‘ $ asc®Lle®+ peYS

X gCeg,& )dr dn

1 o1 1 1 1 i

- +__ - — +__. — oma—— +_

Che 2S_hS_he 2,ka 2S_.k$_ka 2,ﬂa ZS— 1=51oe 5
BU. he # 0 T ke # 0) (2-48) j

FRIERT €, £ 1 v, 1 25 QUHRAHTI C4ORIC ko THEXL
3. = M BREHFROSLEETH 5.

AHERENO LS R TTEN ABAB HOBYELANE b THELTY
2413, BET3 ABRIUV B EORFILE* M ULTBEURBTIEE LT
3. ABBIUBEORITLTEOMOELAAKRENWGEILE @2-3DRD F(S)
FBHOANEERLUCHEIAIBERTICHEEAAZIDLESD 3,

RPrOoE—RBOLhSEUVABRHFAKBENREVWES LR RKFEEETFER
RTEXHIIDEH D 3. ‘ '

f(s)exp [-2162(11_2‘!-— 2)s2]
s v

B, u? s&vG:?w%n%nﬁ%mmﬁmﬁnmm@2%§&.maw

CBRBOTY 2 RENTH 5.
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BIPLEOYSA AN EHMILHTIFARLLTRRS>TVEI3BELEIODED
REHFHEE QUORICELYACBZLENH 3. I BERDEOREE LT
FEEEHOBRES AL HETZEAIE. L. O LTRESETRAIRO
BITLHEORX Loy, BXUEELAFNOBTFEEHORE Loy 2 ZhEhHAVEA
ETH Do

2-2-3 EEBRED G HEFRESAFOYIalL—Yay

BT, BRBELCRTIREENASA—2OELICHED Gk BERABAELN
DELE QUORKETVWTRESIHE2 Y IaV—varvddlilXiEAL

BRBEOEREBRIIEMEBETFICE 4 HOREFRFS (piyai,1i ) =
€0,0,0), €2/3,1/3,0) , (x,y,1/72) BV ( 1/3+x,2/3ty,1/2 ) OHNE
CREZhTW 3, '

AEGREWRTIE. x, vy 0 THIH RIEBEOHEITHE BRICEET
IEREEATATVAEDIK. x, vy REAFL 0 2L ULTHAET S, =
OHHENTO Gauss EBTREAT 5.

. . 1
ha (x) = S exp | - ———— (2-49)
'\] % 0 ] a2
1 [ ¥z
he (y) = — exp - —_—— W (2-50)
«I 4 os | og?

k&, FHEERTF FG, o) BRRADE L3,

~28--




F(s ,t )

s |sint | S COS T }
—_— Iri

- H — i~ i + N +
JZ‘ exp 2x i b 5o +k Bol ( hep; kegqi) o

X f£fj(s) ha(x) hbo(y) dx dy (he # 0 £ ke # 0) 2-51)

ST oan=908 £33k, F(s,t ) &

2 A% + B2 1
= -2 1A - = i + - - = i
F(s, t) {1 +exp [ 3 iA 3 i B] + exp! TG 5 i B
A2 4B 1 I T
+exp[-4G -3—1A 3 iB 7 iE]Y £(s)
Che # 0 =k ke # 0 (2-52)
L3, ELU.
2 % s |sin 7 |he
= — -~ (2-53)
A | he®d + keb* |
2 % s |sin 7 | ke
E = 2 ® s cos 7 (9-55)

2 w2 ( he? + ko? )
C = ToaC1- Basc) (2-56)
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THY. f6) WRBOETFHILHETTH 3.
Mo HEBRY g(8) LULTROBEHRE2EET 3.

_ T ({m+3}/2) [sin & | ® (2-57)

g(&) = —
2 15«’ T T ({m+2}/2)

B L., T I gamma BEETH 2. N3 XA — 2 n ik g(¢&) OH{HE ALt »HD

- In 2
InC cos(C AE/2 ) )

(2-58)

ILE o TRDBAZLATES, WESHONMNDREREOEALAE XBEFICXVE
BLELZA, KREREEOEWMERIIRQ-57) THEULBZZLAFAEEEHE,
EEIC Q-ORDBEHELE Do ETIE e KEKET I IHEE

2? [—471:Lc2(scosc-ﬁalfi*l)2}
1o %P 8 asc?le? ¢°? + 4

TEZHAT. I(E)/NeVe OHEETo 2. Q4RO 7 XV « KHETSE
BERSYEEHETIEDICREL{ORMEEEITLZOT, fg(t)dn 2 ¢ OF
BLUTTFHHEL. BHohEEREZEFICRMIRADII R0l T A L- TR
HET- k.

HEWLHAWERS A —FOE¥EHEE. a=b = 0.2461 nm, ¢ = 0.6707 nm
(12 5 =9/3%, 8asc = 0.5 Lo =5nm Lo = 5nm, AE =30°, ¢ =0
(FHEHBEH) , he =ke = 1 HXY 2 = 0.1542 no (Cuke #R) TH 3. T A
— 4% 8asc, La, AE BIV ¢ OER2EBEINSBILTEDIZLILEY. ZhH
ORI A—FOEN (110 BT (12 EFBEELHRETEELRIL =
Eliﬁé&&‘i%#ﬁti'NEC A0y —RICKYHELE, —DOBEFTHRESN
3VIaAV-rY3EOKETIHEOEORERES THo R, YIalb—Va
VOERER2-2 ~ 2-5 KR U E.
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B 2-2

70

(110) X T 112)

-------------- . danascC

CEHFRESTLRETHREBEOLLORE;
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11 NgV,

& 2-3 (110) BET ALY

-------------- . La
................... . La
—_— La

FEBEAFRES AL RETHEY A XOBS;

1 nm
5 nm
10 nm
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11 NgV,

!\

- { \‘
Iy
1
{ 1
[
I

2~ WAL
NERY
| \\
{1 \L
(F\
{ \
1oy

T If p

I Y
’ . \\\-.’/
Z = 90
0 80
7o 20 (°)
DEE,
g;&lf’;gaﬁg
~ SEU A1) FAREFBES N
= 2-4 (110)";71__. At = 0.,5
----------- AE =30
-------------- Sy ¥ ARE

AW
¢ OEFRERNEHEE /5

t
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17 NgVg

2
7\
:' ‘\‘
[
I
! \
P
1+ [
I \
! |
{ \
/ \
[ /N \ ’\;\
i/ W\ N\
/I/' > \b A,, Q\
O 4// \:':':’y \{\
70 | =
80
90
20 (°)
mo-5 c
"E“?':-T-[ﬁlkck% (110) BT (112) FHBE
_______________ AP EHFRESHOME;
---------- . ¢ = A5°
¢ = 90°
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Sasc =0 OFPAIIE. 20 = 78 BV 84 fEwEhFHh (10 EFH
RS (112 EFRF\EHAEL B (F2-2). dasc OHINICHEW (110 EHHFHEE—
PRECETS 11D EHFBRC—IOMBREEHRIU. Seec & 1 KRB
(112) EHBEEHEET R, 2oZB{cmAT. Q10 EHFBSIEAEMICY I R
L. EFRBOFLIERHH IR B,

BEEROAXZREFLOSH XN UTEBELRRIET (H2-3), HEAMIE
ChBLEHBEATO—KIcAY, Lo = 1 nn TREBELETNEU 5.

RAErFEAFRMOEEE. 100 XU 112 EHFE—I oHETRECHE
#1oHNn3 (H2-4, H2-5) . Ab=0 FRDOKBATFHAELRALERFBET
. 10 EHBOAIELTWS (H2-4) . H2-5 KRLEZDOHBEZHOD
TR A1) P—2BELNTS (112 EHEC—-VEEOKRIERLRZ DI
¢ = 45" DHETH 5.

~35~




-3 HEEEORTEHIE
2-3-1 (bk) [E T
2-3-1-1 (hk) EFRE ST

29-2—-2 DEEIY. ﬁﬁ%%ﬁw‘:%&iéhé%ﬁ@ (hk) EHTRE S
HRATHEEZH 3.

M Ie(s) ¢ La Ve Ne

Ink(s) = PRI
2z 7 . ) \ . i . N 2
X |y =0 f{___OIF(s,_r)l exp [-mwLa2(s|sin ¢ | =[he@ + keb* [)2]
8 asc
x L 2 - §asc
- . _ \ i . .
+ 4 (1 522_[. _______ oxp 4drxLle?(s cost-0e ¢ ) ]]
\ 2 2 .2
(2-8 asc), Sasc?Le?+ g 8 ascéLe c + 4
A ' c
X gCe,€& )dr dn

BULU. he # 0 2 ke # 0) (2-48)

22T, Frels,t) WEHBERFTH - T,
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2 1 A2 +B2 1

Fhk(s,r)=[1+exp(-§iA-§iB)+exp(——Z-G—--éiE)
A2 +B2 1, 2 . 1,
+ exp ( —4-6— 3 iA 3 iB 2 iIE) } f(s) (2-60)

‘A , B, E, G iR (2-5)~(@2-56) LRAULPHBDTH 5.
LTOBATRBLZILDORVWRY, RAREBROUEBFER

a® =b* =4.691 nm' , ¢ = 149l nm! BKY v = x/3 EHVWE2, &

£, XROBBRCKe KHTS 2 = 0.1542 o R EET 5.

2-3-1-2 #®THRE

XBEFCIVAREIAZE—JEFA 20p B—BICETHRE dv 25
Bragge DEBIC - THEZRAY—JHFAIVDIREW., COERFTADESL
A28p 3 3L, dok WRARTEHEAXBH B,

_ 2 )
dhe = S8, - A 65 | (2-61)

A 20y O Sasc , La , Le , A§ BXU ¢ OHEICLs THEIKELT 5.
Q-5DRICETLYIav—Vva VY bROEFEFAABSLCFFELFAO AD

EHIcHT2 A 20, OE: Ls BXU A OBEELLTHE2-6 SXUH2-7

md. BU. Sasc =1 LA, RQ-59) MBREINBZ LI, TOHEKE

EFEBESAIE Lo KWIREEL R W, '

2-3-1-3 BFEEEOEN

Gk BEHREOBEIZULLIERNTFTH-T. E—JEFALE—-VOEAEM
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20
151
—_ AZé%ﬁ:0_3°
£
£ 10k
s A205=0.4°
A20p= 0.5°
5 _A20p=0.6°
| ————— e —
0 | 1 | |
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THHERENAEC—VREOEH L LRZABROER. Y- JEHNALEY-JOEAE
QTEFRENAC—VREDERIRIABDEZCHAT—RICKRE V. BFTEH
DHEHRSFROTHhOREILE->T k) EFRFBOFELSHEIENRT 3. - THRE
LEBHFBOFEABOBEI»OBRTLPHOEARFRMOEAINHETZ 5.

BFPFEEOTHhIEEE k) C—JEFRE L kO - JEHHEEOK
HItbEBEEXS, o TERMIIKRDE (k1) XV GkO) EHRE-I D
HHBENSRFIEHEOEAFAOEIFHEETE 5,

oo = 08 PIRETBZZLICE-T., 8asc OEMD ¢a, o8 NHETE
3. BRBEOEBCRVWT. ABBEZATILOBTIFEHEOMOALIORER
#2132 oaa/ 2, c8b/ {2 TEXLNSB,

(2-59) RIETLERBESFOYIV—Va Vo TRDERELFAOD
(110) E— VB E Lo KWHTBUI2) E—JE 112 Q% Seec BXT
AFOERLLT H2-8 KiwULE. BU. Le =5 nm, Le =5 nm & UE. k.
ZhFhOr—27REZEFRESHE (112) K4 L Q10 RS KN2EI B L
LK. ThEPhOHEFHROEC—INBEL BT IEFTREZOD DL LE.

2-3-1-4  BIFHOH A X

SascELICE D (k) EHRBOBOELR. C—IEHRAOEAENXY
SEAENTEZTCH S, HoT, E—JEHFAIVLERAEMIRITZEHF&O
ERYND L kBET AL &-T. BFPHEOTHCERT 3 L. 0BRER
BOSEBILATEE., 22T, E—JHEFAL. E—JEFAOBARNTH
FREAC—VRBED 172 WRZ2AEDEY: A20, T2k, L BKRAIL &Ko
TRE 3, | |

Kg 4
La = (2-62)

cosOpr A28
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2-59) RLESTLEHFABRESBOY I 2V —VavERMIORDERES X
UCFHEAFRDO AD BEIFCHTS ky 02 A E OB LTELETHLF2-9,
E2-10 V%3, fHL Le =1 nm, S5nm, 10 nm 2L, 8aec =1 &UL7%E. (D
EHICHT S kg OER. BEORLI, BETFA X EMRLCIKHEIELFRAIKEKSL
FIEWE kg = 0.56 LRDEhBdTeHbhs,

2-3-2 (001) MEFH
2-3-2-1  (001) ERBESTE
PHEHEZHONEE 1 DOBRBEFLIBZEAIBERBE () E2-2 -

1DOFERICEY
I6(8) = Te(s) |F(S) ]2 Na2No2exp (-m {Na2 (h-he)2+No2 (k-ke)?})

S asc
X [ 2 - 8asc Ne
4C1-8 asc)No? -4 7 No? 2]]
(2-0a8c) Ao o exp S neciNozr 4 (L71e)

dnec2Ne?+ 4

ho- L hghor ) L ke-lgrghrd, ne-lg 0 5 0et )
2 2 2 2
(2-63)
LRBpEhsd, 22T FE)Y &
F(g8) = 23] exp ( =27 18 -7 i) fi(s) (2-64)

Tdh b
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AE ()

®2-9 (1) FREBEFOEME AE & Ke OBRFZ
BUL. §asc =1
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——— Lq =5 nm

AE (°)

H2-10 () FEEHEFORAE A: & K OME
HLU., 8asc =1
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WE. (000) EHRBOBESAE leog (20,¢) LEDT. La FRAFTKE
wgguﬁ¢§iﬁ¢aabt%émﬁgﬁﬁlnneema)mrué)fﬁ
BEhd. Thabb,

8 asc
leog (28, ¢0) o< Is(s) | Feagy (s) |2 { T saee
- ¢ - c?
+ 44 |i“.5°_3_5__._4_ exp -—425—1"———4 (—?v— fe)2
(2~ 8 aBC) «l 8 aec?Le® + —, § asc?Le? + —, ¢
v ¢ c

1 1
(Le-5=0sS Lot )
(2-65)

z ZT.

Foag (s) =[2 + 2 exp {~miCs/c” )} ] f(s) (2-66)

TdH B
HREFORAALBIEEOAEOMICHEIRVWEEIKIE 20 2EH
90ge LUELEDMEST Teey (200, ¢) RROKXIWKEBSHBZ 3,

Toeg (28e,06) =exp ( ~wla, 2s2¢2 ) % g(¢) (2-67)

%%%mmmﬁa%%%%Qﬁuﬁ@ﬁ&ma%mm,

Joeg (26,¢) = Ieeg (26,¢e) Ieeg (280, ¢) (2-68)
rEbhbEhB. TZT leag (200,9) . ROXIKHABIETHT WS,

Max T eeg (28e,¢) =1 (2-69)
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2-3-2-2 BEOHEME

(008 ) EIRBESHA. loog (28,¢0) WKRABRFLBERFOBELE L TE
bh3BESTH. Thbb leeg 20,00 /[ Iels)|Foog )21 OE—Y
EHfAE 200 LT 5. Q-200R&KY. 28 M 20, Kok EI s = 1s ¢
AHILT 5. {oT @DRKY ¢ RO Bragg DR THREBE LB L Hbhb.

fe 2

Y @10

2-3-2-.3 %E@ﬁhﬁ;ﬁﬁ%@
(19) Rk BdL Teog 28,0 7/ [ le(s) |Feeyg ()12 ] HEH—ZFEEDN

o759 RK 8asc/(2-8n8c) BBREAUVUTCELERESHD s 2 BT 3%
B As k. oc BDAhETnEECid

(Asy?2 = B2 [ 'i% + M—i—;—-"—ﬁi ] 2-71)
rEDLEIh3, —F As CHRTI2EFTAOEME A260 K&

As = ll— cosf A28¢ (2-72)
THhd. -T

FThbih, WO G0 EHEFHEILH>VWT C-MDROETDE e ILHLT
oy FUTBEBEBOEZLYFICEKY 00 & Lo 2FhTHhBRETEZILN
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T&32. REBEOKERCLSITS AR BEOHOMBEAMOEANE oc c/2
THEABI S,

2-3-2-4 HEERmE
loeg (26,¢) OEMHEIELRL Ao T B&. g(E) % Gauss M THMYULT

RA &% 5.

| (ln 2) 42 |
2 = 2 - -
(A E)2 = (A$) oy P e (2-74)

2-3-2-5 KEERLSE

leag (20,0) /[ le(s) |Feoyg ()12 ] OBOEEZD. BHEREMET
MOEEEL dvs »5 dhdkdl WEHBT 372810 Jacobian i 1/ve Th 3,
#-T

f leeg (26,6) dvs _ MNe fff Ic(S) dh dk d§ _ MNeVe (9-75
Io(s) | Feeg (s) |2~ 7o le(s) | Feag (s) |2 =~ we?

—F. dvs & 4(28)d¢ WEHBTAE=HD Jacobian &
8% 4 %sin28cosfsingd20)d¢ ThHhbd. o THEOKRENSE » &

_8mve? [loog (26,¢08) sin®fcos b
YT M2TAte /T Lo (s) | Foag () |2

d( 8> f[eeg (20¢e,¢)sing do

(2-76)
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Ko THEERS, HLU A BXRUEBHZIWIEABRER. te IEABRETDH 5.

2-3-3 HEBEEHETLIEDOER

BEEhs ks XMELREIEE N DO FBRERALIL BRI L. TELT
FALRYBIC XA THEEE. Compton BE. ZRAMASLIUVERHEDBK S,
HEAMASOEFANOERSIE. HEZhIBRESHONv I TSI ReLT,
%fﬁh\%ﬁi‘)%ﬁ\&‘(fﬁﬁ:l‘o&bv\o 000) LU Gkl) EHRHBILHODVWTHYE
—JOHAUOREIEBNECRIEEEIERENA I T I I RBEE L.

Gk EHFHRICODVWTHRE—ZIVERABRNOLSTOEFREOENMEENY U
TS5 RBRELT 5. |

(000) EHRBICHUTHBREEDZMICEITEE . I.(s) | Feay (s) |2
THETILESFS 3. k) XY Gkl) EHFBICHLTR, BAEEF. KF
HART. BXUBERTORERRATH 5.

(112) EHRIE 008) BET (105) EHRBLERLILAB30T. 0k
SREEAIE T1ie/liee QR BRI - TERBICELSNEHETHRE ST » S5
HitXoTRDE 006 BT (105) HHRBESMEEZUVGKLELS 3,

EROKBSEERDZIES I, Q0 ERBOESBRELABOIESE
BE 1y BV, RBUEETIZEOIKRERE r« THRELRLITE RS RV,
—BRICEBE W

r = exp(-a ox) 2-77)

TEXbh 3B, HL. p WEERNGEHE. » BWEE x RXBKOXAKRORZITH
%, CoKe T2 RFFFOHEBRRLRIT 4.60 cn?/g THSH. ABRMEIC
EZELRFAORANOERE re RHI3HEHHD Cuke EFRFECABEEVEL
XLEBEIMRVWELEZORELISKRDOID. RBRALEELRTHORABE to &
re QEMS C-THREBAVWTHEZL S, HHFEFEBICHFLTE C-100RILH
TA2RAEBE te &
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to
cos fe

(2-178)

THEEh, COHED 10 W Q-TDRD x I te ERALTHEZH S,

HEBENRTIA—ARERERISFNAFAMMICHEZAZOTIERL T,
ERMERLEAADETERFETILS. BHOFHEHERH2-11 BXT 2-12 LR
T, HHCRAOEBED RS A —FRRAORGONI A I N6HOBILEST
RUEARZRHORE2AVWTHEZLS, " B&XU "W BEhThHREFLCF
R ERHEERT 3. Sasc < 1 OHBAWKIE k) EHFHE k0 HEHFHKEZT.
AER ISR S A= — b RET B LD BRARIERROERAS 2 — 5 &
FlUFE. ERUCE-TEDUELDERNTA—EFBEOINIGRICRBETOBER
AEL, BREBESLHTEZIVELDHANGORETHS .
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HRE S A FD PAN RIEFREME (fiber A) H LT 2600 T THRLTEE
Vo FRBERBE (fiber B WEWLTHEAXBER2T- 2.

WMMET TSI EMAEZRETERICEREL., ZhESHEABEICRY /T
X#EEHE NI 7408 TABLE Cuke 2B LTEL2ESLHEXBRERES
BlokoTHo ke

EHFBROBESHRIAGEREORMEEETHEL 2. BEromid 00
EHRBESTEIOKRDE. OB AHIRCHLT., @) HHFE—-I D
Bragge A 6, FUEWEHOITDYVCHABLERIERLNS. TOEHER ¢ O
MM UTHRESH & HEL £,

HEEEINEERBL_BEZFUVVEAVWEBRKBI I VREIZL .

2-4-2 R

fiber A XU fiber B K DWTHAEZREFROBEHNBES A 2 H2-13 IR
T 2ODHEORHICHLIIEDRERMBIL. fiber B OEFKICIE 26=7
7° . 83° HXU 86° ffiEIC (110), (112),(006) EHRFPFAFRETEIHN, —F
fiber A DEHFAE AD EFOBFETIHTH 5. > T, fiber A i
T3 Sasc OER | LARLEZZ LD, EREMISHELAELER NS A—
BEFEST QEORKETWTHELE 006 HFEFRELSHE2E2-13 LHERT
A~Y. fiber B OEHFTHZEN S (006) EHBEOHEHBREEZLSIWTELRE
SHEEE2-14 KULDHT, ARIKIE dasc % 0, 0.61 BXU 1| & UTERMIK
DEMRENRNTA—FEEST Q5DARMSHELE 111Q0,2/2) PEABICRL
o BU. IRTOHEHBIE 110 E—IREFAEABE LB L 25LIH
BIELTHD. TELU-HEIHBEESAIE Sesc =0.61 2 UEESIC. ERAU LR
ERHLrBEdbEvn—HERT. '
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AHOERTRAHIBOEAREMERT 2bIT . AFRRTHHEILL-
TREODURBESEERDE, T XBWUBCIVRELVLEBFERNS fiber
BOKEEERHETZ L 2.227 g/cn® 28k, —FRRERKX-TRDEZOD
WMEEDBEIE 2.147g/cn® Tho e FITZIOHMBENBE 2.227 g/cn® D&
YEBE 0 DEARD 2 HAILGHRAZALUTHROKBLRBLEHETS L 96.4 % &
Thof=. fiber B Ic3 2 fiber A @ (002) HFHESREOKE, ZOHERE
5T fiber A KEXhBBROBHELENFHEZH B,

EBRASEERTZINSA-FOEER2-1 K. FEE2-IL LU 2-12 L
RUEEEI - TROEEHROBRTCAEL RSN A—ADHER2-2 K. Z
LTEBERNICBEERNTI AR 2R3 LELDE
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£ 2-1 AAXBREIERESGISEREEOh BT A—2DE

Fiber Fiber A Fiber B
E(02) diffraction

2 Gp 25, 45° 26. 26°

A29f 4. 43° 0. 68°
E(004) diffraction

A26¢ 6. 25° 1.14°
E({1) diffraction

2 Gp 78. 63° 1. 32°

A28y 3.23° 0. 56°
M1 diffraction

2 Op 78.32° 71.371°

A28y 1. 95° 0. 40°
(002) intensity distribution

A¢ 31. 48° 17.64°

S1ggy @6, . ¢) sing g 0. 5656 0.3242

. 2
fr[m @O,n/D 5?0 030 yo0) g 1
[,&) lFOOIl ) |
( relative )

Transmittance

rQ 0.767 0.875
Density

3 3
o¢ 1.794 g/cm 2.147 g/cm
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% 22 HESEOHERIYLERT A-ZOH

Fiber Fiber A Fiber B
E(11) diffraction
A2Bp 1. 42° 0.08°
M(11) diffraction
A28p 0.70° 0.05°
E(110) and E(112) diffraction
I112 / 1110 measured ——— 0. 697
1“2 / IllO calculated for SABC = (. 60 _— 0. 711
d apc = 0.61 -_— 0. 639
dapc = 0.62 —— 0. 687
8 ARC determined e 0.612
Transmittance
Iy for ECQ02) 0. 762 0.872
Sanple thickness
tg 0. 0322 cm 0.0135 cm
0. 0330 cm 0, 0139 ¢m

tg for EQO
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#£ 23 RESHEONSEE

Fiber Fiber A Fiber B
dy; from EQLD - 0. 1236 0. 1235 nm
dyy from M(D 0. 1230 nm 0.1234 nm
¢ 0.6999 nm 0. 6787 nm
ap — 15.92 %
oc 4.44 % 2.03 %
Ly 3.27 nm 15. 85 nm
Loy 1.98 nm 1131 nm
L, 1.97 nm 13.14 nm
At 30.95 ° 17.60 °

) 62.9 % 9.2 %
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2-5 ’,ﬁ

FEBFARELCTCE SRR AEREAE b CTEALENED D DIEA
XBEAFRESHO—BREBEVE, ZOXIRYPEMDO Gk BEHFHKOBRER
SO P— s UERBRTESR REOLL. HEV A EEE HEFAKCEo
CEULBRT DL ibhok, ERACEBOASEAXREFRESHHS 2
ROORENRT A—F ERETAFHEERLE. BHO—HlLLT PAN RB XU
Py FREZREORSBELHREL A
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3-1 ﬁ

it

EREEO M XERARFESARBUEY A YEYREOR RN = TH
STz, BEFALEVHROIZORAS KFFET I L HDDS.
37 0RA FREBEREODETOASYXOEANLRERLRYE 3.

sAHEAECH LT XBRA IS EEEE. HABRER HERT
YYBORE—BELRRNTINTIA—AFRDOND 1, o TREBHEO A
AXQEAATCREEEPRLUCEERRABPEL K LTHVWSATVS. L
ALAKSERREIRE A EETH-T. BELBRT AR CHABESNES
nw%énémnit.&%&%w#a:am&of*ﬁ%ﬁ@%ﬁ@iﬁﬁu
Y A EEFALEDATLED. DM AIRBILEROZCEAERLLVTASH
XEHAECYER—N AU A—vaVYERATWHILEFEELTIEY Ay~ TY
A—YavTORERERECEREATERY. ABXBRE2AUy bTOaVA—VaY
Bl ERABRBE YR 22 —yYa Y CHETIRIABBRICERT I
D, FAAFZUVILRIEhZBRENLETH A IOBRREREFHON
NBEETHY, FRAERBRELLEDT,

ABHTIH. BHBRAYy REAVWRVWRET. NERSELAHKE
(PSPC) ko THEX A EBERYEOMNAXHHAHRLS. IJTRAFKD
BErRETIFEERT. COABRANIBEIRIAEREYR—VRV LR
%%ﬁwavb@wfhn;or:U}—Vayénfwf%ﬁﬁ1&:aﬁﬁ
HTH b, BHEO—FLLT. TREATVIRFREOR A RBEEHREL .
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3-2 AN X SR EUEL SR B 4 A

xﬁﬁﬁm%ﬁﬁm%%ﬁgmgﬁwm@agu;ofo%ﬁ:éna,%%
EE@@B%E&E%%(#yQEEK;6%%®Em&%a‘%§®$ﬁ—ﬁm
ESCEBOBEVEY S5, 20IBMAXBRBAL LTHAShZBERER
m&é%mﬁﬁé,%EWKE%%%%%@E?%%%Kﬁ,mﬁxﬁﬁﬁmﬁm
mxﬁéu&,:mxﬁmﬁﬁmxﬁﬁoﬁ%%fﬁu,::fmtyaég—A
@ibun&ﬁeﬁgﬁ&?éxﬁﬁﬁﬁﬁﬁéékéo:@;5&@&&%&%
BB SHUERFIVHERNOBAKL I TED .

$&ﬁ?w%§ﬁﬁm%ﬁ?éoAﬁﬁ@ﬁﬁ@ﬂ&ﬁﬁﬁ—&&%ﬁ@%%
k%ﬁbt%ﬁ&éwthf,ﬁﬂ@%%%#5ﬁ~ﬁmuﬁﬁénéxﬁé1
AOHEBZTELT 5. NAIBHRLOBAARBENATH S0 T Compton BreEl
HEETE 3, Thomson BEICE LTI, EBRET (l+tcos?28)/2 ¥ 1 L
CEZDT. —ODBEFRIAHARE I. & 20 KEELRY., $2DD

=%
T ——mm——. O’
) '?’26‘41* g (3-1)

EL. e REFHRE. n REFOER. o A Ie HAHXERE. L 3ZAM
AREEOERTHS. RBEKIBXROBRNRIBAACILTL—ETH 5.
AETRHBEEMAY MVE h, RERANT rUE x XU 2z T 5. X,
z@&En&éwﬁ%ﬁédvx&dvza?éoﬁﬁﬁﬁéx%vy?&ﬁm
¥RELEHEVWT b, x1, 2t DEdET. AHXBLEGRFAEHTFE 2 T
ﬁioﬁﬁmtwﬁ&ﬁ@&ﬁisﬁﬁfo:namxﬂﬁﬁwuﬁﬁbtﬁb
%xﬁu%%%éiwéavab?nU}—vayéntA%ﬁ&w%umué
%éum‘vabﬁﬁ%mtﬁﬁumékﬁumﬁﬁéaﬁﬁﬁﬁ%%méwa
%ok, Ewald OEITERIE b = 0 FHEHTHEMUTE 3.
%ﬁhxfﬁiéhéﬁﬁﬁ,W><m<0>®ﬁ@®TNT®%E®%ﬂT
560:@%#m‘ﬁkﬁﬁﬂ@ﬁﬁ‘%éﬁmXUvF§%waPWCfmﬁ
?a%é&zuﬁﬁ?ac%ur.:wxaaﬁﬁ%nﬁbrumeﬁﬁMXE
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BOAYRA—VaVeaERPMAEVWEYR—NVEERRSBROVARAT vy bOWVWT HTIT
SHESHHERHLE S,

Babinet VA EEICL D L. EWKHRAKLR2E> 2220 R K. BELAN
BOTHAEIREEERVW TR AL BHELARAEERX 3. #-T. BEROEAER
MM SR UENTFLEMTH 2. LALEAS h =0 OEFTRIRATOH
AHOUHEARIEEAI LD, THOERIXBTRAZILERBOL2EMIIRAL
TLED. #-oT. OO LRERTIBEOHROCBEMOTEOREIRMD
%%z Babinet O HEBITMIZ LRV, ‘

22T, BEKOF L XE D L. XBOBEEL 2 5L,
sin® > 1./20 2 BWEITIEHE TR, BBV A XKL STICTHER
FEECED. BERMOERLE sn THEOT, BEMOMBEEELT
D=0.1uam&F3., DL =, Babinet DEHEIIHEEM 0.1° U LDHEH THRL
FALHEXAG h = 0 OEHCHREVE—E—A0BB X VHAREY
HET 22 ARBECHSD. T2 CT. Babinet O MEBEIKMNT 2 HEA DRI
EMATEAET Ao Lok, BHTRAANMNERERORAMBLEET S
LD LT 5,

XBHALOTHRBERICLZL, IRBLBREIETEESN » (X) OESDR
HE4D Fourier BRILEI-TKRDEDILEADBND

I(h)= I;f J.p(z)p(z — x)dv,exp( — ih * x)dv,. (3-9)
h QO#EHER

dr . o
h| = —sin 6. -
l I 1 3-3)

k BHEORA FOBTHESME p(x). KA RrEHRODEFEEEZY o L
T2, 7. X Nk BEOKRA FORBULEBTEBAI ovix) = p = &
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B, x Ak BHOKRA KOABIKHMBTIEAI pu(x) =0 LT3, ZODL
<3

x| = 3. pulx) - -t

THY. G-DRE G-HAIHD

1) =13 [ [ pule)peta — o, expl - xis

+ IeZZJ- fpk (z) p,(.z — i)dvz exp( — th e x)dv, . (3-5)

k #1

28B3, ERT. EUE—HREhThORA ROTFBHROMERT. L. &
DE_HIRA FHEOTFHEDIRERT. RARFAFFELEELTVWBERP., KAF
DH AL ARFH—RAZTHE. KA FHOTFBREVCEET SR/ FCHELTHE
LLAEW, 22T, EOE-_HEERALTRAEE 5.

I(h)= Ieik:f fpk(z) 0« (z — x)dv,exp( — th « x)dv,. (3-6)

ERHFICBUA2%R2ATHERZHAIHEIABER. kO T Gy WWHEHAT 3.

Ih)= f I(hdh, (h,=0). 57

LR —FE—LADHEEMD vy OHMETHEELS, BUBRYOHIALBER
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i) = ’;—f;i(h,).

THd. (3-6) LT G-NDRIVKRE2E53.

i(h1>='2vrfezf | [ pe@ipeta—xias,

Xexp( — ihx,)dx, dx, (x3=0).

—-66-
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33 KA BB

3-3-1 AL RO&EHR

(3-6)3X®M hi, he, hs BT 3 Fourier B#IZ x

> f [pk(z)_]zdv', = 87;[; J f jl(h)dhl.dhz dh.

22T, BEEZ#A b — 6 ¥EALT ht = hcos 8, he
A RKRBEHSHOBYICHERFBILL2BLTWALEXLMNLDT,

h OAICEREL 6 WIEELLR W, - T,

ZJ’[Pk('Z)]Zdvz.z 1

1

T 421 Js

1

=47721e Jo

rid, KA FOKESRIE

V=

.r21r «© .
h)dh, h dh d6
871, Jo J(;-P() ’
oo

' fz (h)dh, h dh

> .

T(hh, dh,.

DA RIS

At p’At

0 2RALT

(3-10)

hsing LEBEE#H#Z 3.

Ih) i

(3-11)

(3-12)

TH B, EEL. ABIUY t BFAFAXBCEHZAIRBOREHR S ST
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RBOEZTH2. . W R k BEORA FOQKETHS. DEXYVKROFER
15 5.

1 f"% . |
V= ——ouou- | Ilh)h, dh,. _
47T21ep2A t Jo ( l) I 1 (3-13)
A BMAHBORE o OBHAKKEBULTHLETHZ A, G-IDRICAVWTEEZ
hoDPHBT 201 A DEL*ESEHETILEE 2V, t OHEIZ. EERNHK
B ORBOXBENE REEEANSHEINZ, v FAIVEAICHE » BR
BoOEHEBEEICK-> THBZ S,
3-3-2 R4 RKOEHEX
3-9"M h1 12BT 3 Fourier L x1 =0 QL &
S [ [ oet@petzn s = 5oz,

1
27,

(3-14)

f I(h,)dh,.
Ov

Yz, T2TC. Kk BHOEKARAOEBRDE z 28Y. XBRILEFRERN
RAROBRILLI-TYWIRLAZBHLOETE 127 LEETD. 12 &

| 1
l‘; = —/—)— f P21, 2o — X2, 23)d%; . (3-15)

DEdicExX A2, 12 2RAROARABOITATODE z KBEHUTEHLEE
| P>
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Zflgdv; '
=—o .

(3-16)
2 Vi
Lhd, GID~G-1IOREHAWVWT,. KAE2E 5.
. I (hy)dh, _
l,=2 : . (3-17)
j I(h)h, dh, |
0
3-3-3 KA ROEHBERS S UVEHEE LR

MNEAXBBLHBEOBAESSORENSGEE LS. G-DAD exp(-ihix1)
% costhixi) - isinthix1) TEEHATELSHAZRE2EHT B L. T ) HE
BTHDEHI sinthixt) KETIESYN 0 L R2DTKRARE S,

iy = 21, S f f fpk(z)pk(z s,

(3-18)
X cos(hx,)dx,dx, (x;3=0). '
bt AAhEnE EIE
cos(hx;) =1~ %(hlxx)z + zla(hlxx)4 — - ' (3-19)

THBDT. TG BEBROELIILREINS,
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I(h)=2wl,(A+Bh?+Cht+ ..., | (3-20)

{2 L.

a=3 [ [ [ parpsta—xids,drdz: =0} e

B= — —;—Z f J‘fpk(z) pilz — J\L)a’vzx%dx‘ldx2 '(x3 = 0).

(3-22)
TH 5.

BUENOEEOL z 2BVEEHLEELEED Kk BEORA FOBRBIC
Ko TYYRLIZIEHOEBER Ss* L5, S’ RKRATEAXBH S,

1 | o
S5 =_-ffpk(z— x)dx,dx, (x;=0). (3-23)
S’ ERARKLBERSITATOEKELUTEHLAME S i

Zngdvz

S3 . (3-24)
L

TEIHN DB, (3-21),(3-23) XU B2 &Y,

A= pszk.Sg. o (3-25)

i3,
KA FRBEATHEYHCABELTVWEOT. B-22R0 xi12 ¥
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xt12 = | x |2/2 (x3=0) L BEBMABILATE3. T IT. BHEMICEST
B z¥B0FEN. CORSARFOBRBLI-THYVEROLAIBELOELE & &
R JR-

B= ——}fo-fpk(z)pk(z—x)]szdvz dx, dx, (3-26)
(x5 = 0).

L3, z =8 +38, x=8 - b, dvz = dardacdas B KU,
dxidaz = dbibze DEIKBEXZBATRAEE S,

B= -——l—zjffffpk(ﬁa)pk(g-kb)
| 4 - (3-27
X |a — b|’da,da,db,db,dz,. |

F 7=
ja—b[? = Ja2+ [b[? — 2a- b,

ffpk(g + a)ada,da, =0,
THHHM6. BRROXIILR A,

p=-=3[[] p;(g%ananaldaz

| (3-28)
xf fpk (g + b)db,db,dz, .

KEZEOKRKAKHOE z 284 EELR R FEEORMEEEE R &L
T3k, R BRADESWKLRZH B
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1
pS 3

R = 'J‘ka(g-{-a)]alzdaldqz.

1

(3-29)

Rs’2 % S3’ OES:2DITTIARTOE z KBEUTEHUEESE R?2 33

h ZfR;zSgdvz
2 _

R3

3 ;
Zngdvz

kt’:éu ::T d’l]z%

L[ [ oete+ bide dosdz,
e

CEEHRALL
Bﬁ—%ﬁzn&ﬁ.
L3,

£ T. (3-20),(3-25) B XU G-3DRXY T (1) i

T(hy) =271, p*S Vi Ss(1 —4R3AT + - ).

(3-30

(3-31)

(3-32)

LB, 3-12) LU G@-1HREFEI L., 022V i T K&k TEEZH

Abh3d. fE->T. h ONELREHET T Gy &
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- 1 (-~
I(h)= = I(h)hdhSsexp (—iR3h1). (3-33)
0 .

3. HRB. ROBHEEE5S.

| 53=,}liin’027ff(ﬁ%[) I(h)h, dh,, ' (3-34)
Ri= -2 lim'M. (3-35)
n—o  dh}

1

3-3-4 KA FOFHEZ

MAXBRBILEROBAESSOBRESTE2E X 5. BOHBEER v (x) &
ROLISKLBEIND.

S [ ot putz— i
X) = .

Pzz Vi

7 (3-36)

BETOFRA KAHEHHFCLBLTWEZ L EXDL. xs =0 LLELED
YO R I x| 0OAR0BEETHDZ. Zvey (x) OFEF. Kk BHOKRA KL,
CThERIRM X EUBBUERSA RABRETI3HLO08EIIE LY. 0T

Svey (x) HBTFO &SR3, |

-73-




SVrx)=> (Vi — Vi), B ' (3-37)

2T, v Wk BEHOKAKIKEEZTHhTWEN zhy x ZUBHLE
RALARKRKEREZTARVWESOKBETHS, ZOBLOBREBER L LT HBFE
HBECBELUERBOEROBRME S 233, RAFROBRICk-TREBEEL
EREACLDHhOBHIES N, ThoFBEET 2L EXDRB. 20D
REBEAWCE, EETI3B20EBEEHELTRHTZIB0LT 3. | x| (xe=®)

FRBICAENEEIE v B S | x| 2EBERS, 7T

SVrx) =3 (Vi —Silx]) (=0. . 330

ZZT. L 2ROEINLERT 5.

S

I, = .
25k

(3-39

Thbb, 1 UBMEHLETE LN ERSAROEYEXTHZ. T h1) &k

y (xX) & Fourier ZRATCHEEA ISR TWEEDIK. BEAEDHSLD T () i
| x| PAZTVEEO v (x) KHET 3. 20LHECHEBEET s 28
TRDESCEBEHh S,

ix)=1-— *llil— = CXP( — -I?l) (xy = O)- | (3-40)
: 3 3 _

@B-40RX%E G-DRIKKAT B L
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o, (kY |
1) =201, 5 | [ exp( —E1) | a4
X cos(hyx,)dx,dx, (%3 =0). |

b, 1| x| =% xt =xcos8 BEU xe =xsinf EEH#XZL T 0
it

. 2w o
Hhy=2eL SV [ |

Xexp( - %—)cos(h X cos 6 )x dx do
\ ,

3

| _ . | (3-42)
= 411, pzz Vi f exp( — T)JO(h Xx dx

=47 Py Vi3 + 13 A0
yhd, BU. Je HE—FOD Bessel B TH 3. G4DRKX Y. RAERF 5.

o _ \ — 2/3
2= = ([ T an13) w413 i

EAENOBRA#HRIEEECBVOT, [To] #° OREECERELED
YEXShD, EZT. s ki 0?, [TG0] %) Foy hOYR»5TR
RETEEIORDBZLHFE LY. KR KOKERER S,

) d 1Tk 1 —2/3\322 o _
Iy = hm( [ (d}l)zl ) L I(hl)hldhl (3-44)
' 1

hy— o

13 i v(x) OUBAIRICETIETHIEDIL RS FLEROBEREARD
EFHEESTHTIHBRIIEBRT S, 2hicHUT L2, Bs KUV Ss KA FKORA
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BOEEIL - TkEY, KAK LEEOEREROBEFEELSHICETHETH
éﬂ

(3-13) BEU G-1DRICRVWT., BEHBROBS 2 EROBETITEYL
Yicko THELXBIEIESEDHIC. G2, InT ) XU

iz, [T @] 2% 070y FOERBLEETHETL bt » 0 LU
hi —» o XTHELTCHEZBERALBEBCHLT, ZhHOBDIET I,
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3-3-5 BB ERLYYORARE

BEHCEEREROTELRDAKA KO, BUKFEHEL Y OREIRATE
X Bh 3, |

n3 = —, ' . i
S ‘ (3-45)

ERiRNT. BEIE. KA FOBBIC ko TREMCEERTEASP VRS
NAEMOEROBTHI EoT. v ERELRLTEZSRV., G-3ORTH
ABhD S: OMEE. FAKKEENZTATOEKRLTED K2 BU KL KK
HOERAETHLTEELOTH S, D3 YMBELETHNER L HKL T, S
DIETHE. KA KOEUAZAFHOERFARATATNAZ LIRS, LALE
Ao, HlEEAERLEENDKRL KOBRRVF A KOS ICEE L BT ICHE
WG EEE RO DT LIERAETH 5.
W EERTEATORA KEOTHES 4 WRRTHEX 5,

d,=n; % . . (3-46)

3-3-6 FA REEY A X037

AEORZRICAVWTIR. HEZHAZBEABEST T G W x =0 280
FEOHEER v(x) OAKKELTHRES. 202k BARESrETHE
ATHEOBEMBEIOMEEICREELRVWIEERLTWS. 2T, R/ K2 MM
muﬁﬁagéﬁ#ﬁt%uéﬁmﬁﬁumﬁbtabf%,:nam%ﬁm%é
B0 FRA Kee<l S LunwWhAaRBEEERX S, DEY, L2, S35, Re XU
ls QRS A— A GHBEMIEBEEREAS FOBRERBULUTWVWBLE AL S,

F A KB EEIR, A AXBIVBETFEERSIBOSMEBICE->THTL
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TWBLExbh3. ZhODOATHOWBRRRI ZDOPHICHT S L2, Ss,
R: B 1s 0. KA KOEHBFERFI S OHEOMTELVWESETSD.
FREFRER-EHEL D, ZZTCRAROWEN SR pr B8 r OBABEL
Tw3r3 3, KAKLEEROEHEEEER o° LT, BELEBTLHIHRSALR
BHOBETIEEEY ¢ o’ T 5. TATORAS KHECOWTOFHHRMAE
<> THT. 20X EHTBL Lz, Ss, R XU L BWROEIKEX
HhB & .

= 32 WFNT=p=er)

== 3772 <!L62r2> , 3~47
S, = (/‘2 I‘4)
3= Quezrz) (3-48)
Rz =L A+ 2€27°)
3 4 (#2627'4) ) v (3-49)
L= per) - |
4 (WENT—p=)er) ' @750

2T Fx) B&UV EX BETAFIAE—BLROVKE_BOAMARITH . 1
SAE. BE O DUAOEKEARERD Maxvell SHEWEDI 2L PSR TW S,
LALSABEORERELETAEIRA R IcHLTR. « FERTBEOHT
s 0D LEQEERAME LTERGCHAITAEIRSHEM KT, 1 O
SHEHABEETAZ, 22T, 1 OHHE—BHCRATIHHL LT, ROKS
REHEEANT B |

I =15 +a1)/a) (r)BeXp[ (}'r;')a] | 35D
(@>0, B> —1), R

. 2

22T, a. B BXU re BWEBHILREELIERTDH . Maxwell 9%k
(3-50DF1C o =2 PRALTESNZLHHEEBTH 5,
HuacE LA KEEAATHY ¢ =1 @rxEiclt 12, S3, Rz &
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T 1: WATOXScEABN S,

16 F((ﬂ + 4)/a)

2=

377' T(B +3)/a)’ S (3-52)
= (B + 5)/a) |
I‘((/3 +3)/a)’ (3-53)
Rgz_l_rzf‘((ﬂ+7/a) |
2 L(B +5)/a) (3-54)
T, 1‘((/3 + 3)/ax) |
2’ "T(B +2)/a) . (3-50)

Th>OBEERND., a, B8 XY re AREZH 3.
HA KOBED Maxwell HHICHEDIEZEICIE Re BXU S FxHIciR
ARTHRZhDB, Thbhb,

S=RB+S 350

Sy = 2R (B +3)
2 (3-57)

FARKOBRAELHTHOBEHOBEVICHBEABTHY., ZHKLITATO
HARFE—BR A—HAXTH>3R%2Z13. FAROHEEHMFmORs %
le THT. FAKOBEMLrEELHIFEOLE r B, RAFKOEHRNS X

OHEETONESH d OBEBRTEALONS. 1 A d OHMCHEVEMIHERT S
LEET AL, EEH 4 LR r BERRK E->THE ST S h 3,

L . |
d(’)=”§Lf(’)d"- | (3-58)
2 B EROWBEHELLT. d OBBTEXLIL S,
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3-3-7 FOHMONFEREAVWTEShIER

22T, RBOOEATHOEEERVRE., EFEEB—-RBRICODWTESET
3,
BMEXhZ2NAXBRILBESSTE T T3, FAFRAOEEDEE:

BY xe MERERERSRASA KOBBL Lo TYHEhIEZOTHEE L2
r¥ 5L,

lz,,-% ! f]a(hl)dhl. @59
27T2‘Ie PZZVk °

ke b,
EAENOBIALBRESGIE. KATEHRZ LS,

ja(hl) = 27TIe pszkSBaexp( - D%ah :;')'

(3-60)
G-6ORIRNT, Di» BARTEXINZEEERETH 5.
5[ pasia,
D3 = (3-61)

ZfS;adv,

HL Sso° WRAFRHOEZOESEY xs HiLEELRHHOTRETHY. Dia’

HoOWEO x» BAFAMOBEERTH 3. B-600RD Ssa K S:a” OFYET
H 5,

(3-58)FKD Lo WTHEMME x» MErEMIUTHARBUERILBES T LH
BUE 120 OETEMZHS.

PYR—VTaIYA—va vyEhEX#HE: xe Bl FITICBHEL, EHIICHER
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WHWEXERAY vy FEBREE (PSPO) IKBMUYMITT., xs =0 1cHiT3EEM
E Ish) & xt BICR->THRERITZIBEL:2EAS. KA KNHNOEEDOSEEYx
L EELNEOEHEME S1s T3k, Si1s BRRARODEXDLEABH B,

f 1, (h)dh,
N

S, = o ' (3-62)
Tl p* 3 Vi

ABEIcBITFS IV 2UT G122 XY G-1DRIKE-TEIAEELEHWS
ZLHATE B,
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3-4 %ﬁ@E®ME

G- 1DRIC kT v EHETAED . ANXBOBRIIVE—OHER
ETAI2LEFRD 3. ~BUAHIBORER. RBCIIBBERILOBELERL
TEHULERERETH B, #£-T. AHIBORE:R. ABILLOBEAEHET
BXIRBEOFATEMT AL ETERY, ANIBBERRETZIFHBEL
T. BEHBEILE-> TARBRRBESEZ3HE FvPEILL> TAHBREREBRS
BHHE. RUTFLYO, HSAREE. a0/ KROBR. £V,
CFReAABXUCHE T 2 BERB L L TRV HRREFRABAT VS, HE
M2 AW AHETIREENR % ORETCHNBEL*RETA2ZLATEIN B
EOBRVWEERLREENDETH 2. WO TARBLEEZEZIEIFERE, MER
FETRHIDN, BET /02— 2 5HAVTHEBECRALUVEANRCLIMNEA
TERV, BEPELFVIEACE. TO0BRYPEOREIRS TRVEIK, £
BRICAY- TEEYEORILAE RN BERUTEECHAELTEM RS THR
B,

ST, EREAOERELHEEEAET I LICks THEICAH XK
BMESIMITZ2AEERT. COABACBEEREECSEHEOFEE. T ULTHABO
HABOEABBEVW-SZWARETHS. AFHKROBEAMAEIKEAI VAT VED
BRESFRYOFBREFVSI I LATE S,

KERBIVELERR G0 EUTOXIKED S, AHXBEHHAE
BREVER—WICEBIYA—VaVYERBL, p L IERTLEREERORA AN
STHRHET 2. AMXBOETHFRAKEERFENIKIBEOSHEARL. £OK
EHREARBICE->T—RE A THHLT 5. ABACHIBROBABE %,
aBMOFHICAFY YUTHET 2, REB. E—AAM TEXTCaURA-2D
BRECUK—UE. ThFhp=0,p=P: BXU p =P OHEWCHS LT 3.
BREILIZBERBERBLBVOT. ZERILFERT S, #-T. AHRICEKST
BHEZATWS P: <p <P QHBULEETZIZZAOBALOAL .. BREOHE
X3 5.

BN SHEARE i () WTHEHEL .0 LEFEHEEIE LG O
HTEXDHhB. Thbb '
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W=L#)+Lk). | -6

au’

BE. BEOTARXBMCABETHA0T. AROHFHTBHERE LS, &
5T, Ieh) BEU I BRADEXOIKEADBND

sin(hr; ;) (3-64)
c(h =11y > Zf —,
n i j hr,] :
| hpd "2 1
Lh)=11, (1 . 2) (Z,- -———‘-),
)= 2,,: Z’ + 87 mce Z,
(3-65)

ZrT tri HBEOBEBRE. Z BXU i BEAFA 0 HTEERT S 1| K
FORFESROCLETFRARTF. o o 2FRO i KFL ] REFORF
RIFESE he TS S VI ERTHS. b X G-DRD | h]| THD,

po B ps ¥ ZAFhAZEOBERNGER ROV ILEBELERT B L.
tr HKROIIWLEZRIZILHNTES

t, = exp[ — o PP+ ¢ + P, —P)]- (3-66)
T ZT. Ma S chU( D a ‘i
= D Wbl (3-67)

=—>v,M,,
Pa RT P

(3-68)
CTEXBh 2., EEUL. wn, vn, fin BT Mn BERZFhZEE2ERT S n R
FEBOEESE HESE HERRREBIVCSTFETHS. T IV PWRE

hNEREEORERBCKENTHY R REEKERTH B, [ RKROESF
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EREND.

et 1+4cos20) I,

I = :

(3-69)

BRLZAOREFBRFAZECBEALEZIBA LR, BROBRABEILERIRK
DEDWLR B,

Li(h) = AL [J.(h) + Ji(h)],

(3-70)
{HU.
Pt P, sin(hr, ;)
Jc h =J — Vm i j ‘—"'_‘—Jd H
(2] P, IQkTZ,,: Z;ff’ hr,; P (3-71)
P It P
J.(h =f il o 72
| hpd k f? - (3-72)
x(1 h2) (Z,.———'—)a’,
( + 87 mc Z, P

]

THY., k & Boltzmann BE TH 5.
BEDEREBERTRELUTN, 0, Ar 32X TC. ZhdEHFEAFEN, 0, Ar T
FF. G-7) BEY GIDRKBFEFHhIANAIA—FRENETALROIIKR S,

fn = 5.327 exp(-9.101h®) + 1.673,
fo = 6.128 exp(-7.504h%) + 1.872,
far = 11.196 exp(~8.937h3) + 6.804
rav = 0.110 nm,

roo = 0.121 nm,

un = 7.52 cnw?/g,

go = 11.5 cm?/g,
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par = 123 cm?/g,
wn = 0, 7551,

wo = (.2301,

war = 0.01286,
N = 0.7810,

ve = (.2083,

var = 0.009325,

BL. an, go BXV mar i Cuko BICHTBETH 3.

Joth) BEUT Jih) BeA4 203y a—8sfoTRBICHEZH S,
Joe(h) +Jich) OFHEEILHTSE .- OPRBREO oy NIFEALFIES
Y, ZOEEN Ale KELW., AFXBROIYRA—Ya YHAY v hRICEK
STREATVWBESWE Jc) +1ith) OHEBEXSWKARXRTZTYVYITT 3.0
EHH B,
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3-5 5 & kB
3-5-1 52

BHO—HFl L UT Grafil-EHMS MDD I 7 o4 REB L AAXHEHELIC X
S THELE. # 20000 ZORFEMEEWVC T ICS EHAT, BEREORA
TEPFRULEEZARSLVLEHEBWVWT. BIEBRIERTH 2BE R I KA
U, BERRIIRBHOEZDOHALETEEEHRCEELT. REBCRYA
B, XBEHERESESLEXBREREELHALT Cuke HIK ko THo k.
XEBERIT 40 kV, 30 mA THEE X &=,

AHXBICE BER 03 &LV 0.5m OEYR—WNICEXB3aY A—vay
LR BB ~ BREBOBERE T 360 mm 2 Uk, BEAREIT PSPC R OHVICHE
EANBEAVTHELE BEHRAY y NEAVR o k. PSPC D4 BEER
0.043° THh- = HERFMEIE 1000 s & Lk

AHXBROBRIZANVE—L2RDZEDOEBRBAOHRICE. B I mm 0FX
FIRAU o hEFEHULE. REBLE—AANY TOEZ Ps 13 17.5 o, B HE
EAJA—FDOBEREYR—IVOERE Po 1 164.5 mm, 264.5 mm B X T
374.5 mm & U J=.

REBEOBLBESHBRUATOIILLTEE. 7. EEEZRHNICESH
DRARBHOBLBEICHLUT., BELAVRBRRKIIIERNEOBEERTF-
e RKZODBEND, BRULIRBNEOBERT-oEEROBARE 2 E LI
Wi, TOEIRCUVUTHELIERESTE, HRCRIBELI2BIARESTL
Hlr LT,

3-5-2 R
AATE 314.5 mm THIBULVABRBERESHEMI-1 ILRT. AEOKER
£ Je) + Jich) OFEHEIC Ale LT I23EREBITCEEWMETH D, 5

EHETIEAREES THERERLILLBHRLTIWA N, BAEBSTHEEEOMN
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w

-2

-m

N
lo

"d
l

Iair ( 109 Counts

K3-1 ERBLREOEBMHE( ------ Y HIEE (O)
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KARYREREENAELC TV, TOEAERSOMHBRAH XL OBEAICH
EOHHEABELTWVWAERN AHIBROBERFAABICBR->T—ETRNI LK
BrExdhs, Hi-l RYHENEAESHS TOBRELHID Ale 2RET S
TLHBEETHDIILHDI S

BASE% 164.5, 264.5 B LUV 374.5mm L LT 2.5 cem < ¢ < 4.1 cm
OHEBTHEIAIBLBEST L2, J-M) + 1M OoHEAECHFLTToy b
LERE:2EI-2 LRT. 2hdor oy bH, RE2EIR—0OEREKLHEZ
YAabhd, BEEOEE LY, Ale I 4.40 X 10° counts THD L#EEEZH 5,

BRBECEIREBIVFFHRFTAONE XRRABB L EH3-3 WRT. B
FREOBAN. REFACHPEREVARNI—IRKTHIILHFRTERND, &
D, BEABTHEHRORA RABEH L FPTCHEATHWEIZLERLTY
3, REFAOBESH T h) OESEMS. G-13) LT G-1DRILETW
T v BV 12 2FhFhEBELE
COES-4 i h? KHTB InTh) SOy bTHB. 2 FAEREERS
BETIE T ) OEREZLTENZh?. COBEROYBLEENS G-3
BXU @3RI ST Ss BLU R 2 ThEThHEEL E. |

B3-5 otk [F )] "27% % hi2 WHLTFoy hULE, 2 ARERE
PrAaWECRAVTIE [ G0l 2% OB, GADRKREhBL D RER
CEBEHh S, L OEIE G4ORIKETWTHREL .
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B EELR RS KHEE2HEAR L. ZhD5DEEH Maxwell S ICH
Sr¥sk. £3-1 0 Ss BEXUV R Dfir 3-56) XV @-5DA2rBHHHN
SA—8 B BXU ro, #HOFHELRSCERREEIRTZ. BOLEER
2$3-2 LRT. H3-6 BHHHEBEERLEDBOTHS. R3-2 0 £ re OfF
% Q-5DBIVGSHRICKALT 1 BXU 1: OEFAZHELAHEZNS,
ChLOHEMLAE KRUVEEHEOKREERI-3 WLRT. AR?SHAS &
S, PHEEHISHELUEERENEL SVW—BERT.
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% 3-1 MEAXBREELISBONERA RICBETEATIX-20OfE

g2mm  Sz(am?) Rs (m) fam) v nstw?)  ds (m)

2.52 7.82 1. 38 1.70 8.72 1.12x1072 9.45

% 3-2 Mg BEDRA KEORBROSTHERT

NI A—2OE
B8 0.75
re () 1. 15
r OEHE  Gn) 0. 840
r DERBEE oW 0. 527

# 33 fe BXU 13 OERUELFEEDLE
FEE EHE

12 G 2.51 2.52
03 (m 1.94 1. 70
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3-6 i

BAERRE 0N X BEEN S, MERCEET SRS KOY A XBXVRC
BT3RS A— Ak BETAHEERLE. RAMKOBRSEN DKL KOEESY
£ v BIUTHES 1: & BAESSORAUBROBHISFEHEEHR S &
JUEHEHRELE R . ELTEAESSOBALBROBHISFEHEE L A
ENERREBCE B D Aok, ChBDAS A —3 FREMICEE LKA KEE
DHRERRTIETH-T. ThdrMAAbEEZ LItk THA KKTOH
A AXDHEERETIILHTES, BRO—HFIL UTHEEATWIRFEBED
HAREELEFEMUE. KA FBED Maxwell S EILLTHELENT X
— A OERERGCBEELER RV —KE R L, BARABEEHELCH
B ANXBORELRET 5HEERLE
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3-a e

AR BEMLEERFAKRELIBEVEACLSEL. Kk BEOHERFOEF
BEY pel(x) T3, ZOLE L2, S3, RBe BXY s BRODX DR B,

lz:zf( | pk(z)dzz)pk(z)dv,, - o

ZJ[ p;(Z)]Zdvz

s,
2 f[ Pr(z)] 2dv,

(omeriioss
2 f(f ka(z)dzxdzz) pul2)dv, ’

z ka(z),ok(zx - x1,22;23)dvz

> f[ pk(z)]zdbz

R?=

-1

(3-24)

13 - — lim
x—0 dxl

CAAOEMERIRNT 2 B NS> KEoTESHASNA, HL N RHHE
DRETH B, KA KOFEAEEABOSE RN TFORFRRIRLT 5.

< F(\/l—-——_z)e p'2r3Az3>

L= —, (3-A5)

N {mue* p'*r’Azs)
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_ N{mu?e p’r'hz;) (3-A86)

S3 = )
> N (mué p'*riz;)
2,2 12,6
R = N (ymuw® + )€’ prohz,) , -
N <ﬂ2ﬂ2€2p12r4Az3>
= N (mue® p'*r*Az,)
3 —_— : ’ .
N (i,uE W1 — ,u'"z)ezp'erz3'> (3-A8)
T ‘ |

Azs BEHOEXTH B, (3-A5), (3-46), (3-AT) B XU G-A)R &Y
(3-47), (3-48), (3-49) BEXUV G-50R:2ZThEFhE 5.
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FECERELTEELY. RREEOL > K EHGERO K2 WBETIE. BER
PDEHBECEBEOTEHREL VMR YBWEL R, —F. REAEOES
HENSRARLEBMNEMOSVEIEL YA D E A HABEROBMERY Y
DIIRBME . —RICHBERERII O W THEENEIBREL Y LB VELRT.
BREE~BEEARE RO ERER. L2 10 m LFORECHESAE
BBEOBEREICHETIEAAZ VLD TH 5,

BELEGHE L chEVEROBVWEEE Y RY v 2 R LE—FREAH
B SRS METEL., AEAS ALBELEEICEELERRSOE
B, BMEBIEIILENS ARELHIEICEELE Risen OER D BIURER
ME~EEHBEOMHEBRBTO acoustic emission ICEF 3 Fuwa SDER I X
s REIK, HBRERBUAVWTHEIZRVICERITZ2Z AR H61T
Wh, BESEHAFEOIBRECEEVRE CHE S A REEDSIRREH
REEh3EER EAMICET N v 7 ANTHEN S 2BE S TRRN IS
LTh, HAMBAKE LTRENTACESAVCLIESVT VWAL SR 5,

HHEOZREI L AN OBERE L O BB QLAY LML Parratt!s!
DEBIRERTVS, TROBEAHMBEMHET 2 L BRI RRETHIT 5 5
BESESTI R v 7 ALBATAEABH I EN L THERRESEMTAEY
KBEEEhS, TR 7 AQRAMFEAVBE~T NIV AREOEA
BRI ET 52 CRIERZRM KB L. REACABRELEL 2 HAHS
AREW T A. Rosen!®! I Parrat OZ XL EHILBHESIERBEDSAFEEZRULT
EoHBOBE *E8 L. BROBSICESWT Lifshitz B F kR
— KTEAHE AT AEAICOVWTHHEHERAT WS, Rosen OHERTIEH
QBB AES CIHBEAEED AR LA A 2BESHORE. TRbEEY
BERICHNT AR OB BRE L ERT A LI LT, HAHNBOSIE
BMELBRETINI S D ADOHREIEHI 5.

BA. EALRACHEMORRAMEE< MY v 7 AT E—HORREE—
HAEAHBOBME ANRES XUSBEREIKDVTRI LA ., TOME.
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FUBEORBCESVT, HAVNOSBRE s RT3 MY v 7 AREGEH]
FOERETFE. HEOREABVBA L HRE~HERTOCANRETS Y.
HEOREAE S REEOCABMERTHZ L BB LE. COZENBH
EHMBOFERECRIET NI vV ABBEORBERFT TSI, SHE0RIEE
B~ HERTOC AN REO BB Y 2 hFhH T TEARTRIER SRV Z L K
M5 N B, |

AETHTRNY v JAQBHE, MeE~T v I ARBOEANBRES X O
HAHBROREREEEE BTG ER s ERUERFET VI E ST —
FRBEEESHE (AT, BICARSYR) OFESEEL BEREOSIBRBELOE
BERHTE. ELTTARDSAS ARSCHEBEABELT Y v I R LE
BREE—FAEAHBEEEL. Cho0HAHBIRVWTRES L2 8%ED 5
BRELT Y v 7 ARBEORES X CBE~HERFEANREOBERIIONT
BETE, ¥ —FAEAHBOSBRRC - THELAREREOSERE
CEBERRILI-TEMUAESIRBREOHOG RBEFZEHEH - MCT 5,
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4-2 BER#ESIUVREROGIRBEOHEANER

REBHEOFRBEORRKERE RSV BEOIHR IS TV RHIL KT
REEh B, §bb. BRE L OBENESN o ATTHET AR F 22>
DNRZTA—=F e, oo EFAVTRRADEICHRZTH S,

( [ et 1la ]
F=1-exp { -L | — 1| H
- l oe J

4-1

FIRBFEEODRBSGTHY., BFORIABEBEEE dF/der TE XD N D,
o THBERBILI-TELRAIBEOTETHREBE os.0 &

[ dF
gs.b = | gt —— dot 4-2)
J O dort
Lird, UDRDEDXE1T-TKRALEE D
{ i ]
6s.b = a8 I | + 1 | L -1ra 4-3)
l o J

BULU T i gamma EETH 5, |

RICHBOBMEN 2 PITIE S Hi-o TCTERBERCHBRANMEALE
BAEKOVWTEAS. BEREEAT SHMISIRAKOBVEEL, SZRUET

5, TOEDBEROEHIES ot WHEHLTOWRWEEBICKERTSIED o5 &
Vb ELL B, Thabd

ot = (1I-F) o> (4-43"
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. BIEEBRBICRWT os BNT 32 U-F) BRBRLITZ20T G-ORO
ot WHBIEN o KLHULTHEAEERT. TOLED o HEEEROGIRRE
gt Chd. 5T ot.v K&

dot _ (4-5)

YUTEE s OEE U-ORUBRATEIZLRES>TRADEIKKZ 3.
gt.b = gefeaql) 7@ (4-6)
U-DRY U-B)RENETZL, BBREOTLHSERES X UCHERDSIE
BELHTIREREERIELL (L rREhBZz2eHFDAB. Tk BHR

HOEHEBREIRAUCAROBEROFIRBED T (U+l/a)ea)’® 2D
TLhbdb.
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4-3-1 BT TIV

R Y I AREELRVEER L BET 5 L. MR L HRT 5B IR
BMEQOEVERENSBEREF LTV, 08, —HEELEREEIEOHEE
ECRBEROIBEEL2<ABELER Y. ThIHL, TRU v 7 XEELHE
SBLEXARTIYERTH. BESERSEEOT NIy JRAKELLZBEABGAOENL
THEREMEHI I EEEI L3I, BUBEHLABETLRFSISRIH
NEBSRBEROSBEELEDLET .

ARSYRICRWTHEEREINEI-1A IKRT D ICHERESE THEFERL
HELALRIEX, TAbbEYHEREL § THT. Wi HOBEROHKE
B EEREEOBEE ab cEBET 2L, ab @EFLELULEE § OKXKHMAK
BB AR BOBBE. b EATRIEHERSBLTYARY. LML, ZOXH
RICHE S BERVEEE. ELABOBHTHELTVWAELLTS ab AT
RESEELSET 3. #oT. ARSYKOERDOHBEA THRENSIEGE
EAHELTWARRER. ARSYRORES § OXMATHESNEFLTOYRVE
RBIELLL RS,

ARSYKHT | AOBKEAEETLL. BRESESORBIARRENE
MEZE. cORDI | AOREAHMETE L. TOMBAERYEDL &-D
KOBENARCHBT 200275, Thbb, BEOUNFEAMETT S
srinnrEl. | KOBEAMET VAT kK AORMES T ARE TS
HET 3. H4-1B RAMSYRKAOBERAEET VAL RLERTSH- T, &
ARBEHELEBEERT. 2OHEIR k=7 THEHAKHBT 3,

TITHEBO | AOBEICABL. CTOBRENAEET 8§ OXMETEEL LW
BAYEXD, COXORBAE. EETAREARFATORMATHEET.
OHEIRYEDL k-1 AOHELLOXBATHLOBBLREVWESTH S,
5T, | AOBEEFAEE § OXMTHEFLRVEERE. k KOBEFRE 8
DRETCEOHELAVWRRILELL RSB, DY, ARSI VEKOEEOBKEN
CHEFEDCEEFESHETAIRER. kK AOHEENEX § OXKMTHES
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W URWERIZFL W,

T, ARSVEREEMBELTWL ., ANSYKAOHEMEDSEREE MY
35, FEOBFEATHEHYKIRNEEREIRATWAEEBOLHERICHT IH
SEREBAILTVL, ZOEDKAMSVRDBEFER. HA5(RFETHRARER
BT 2, CORKEAARNSYROFERFRICHYT 3,

NEDERNREZEXHICEY, STEPHEER 6 2HREL. RCARI UK
NOBEOEFEH CRESNEHDCSIRTELSEIIREERD, DVWTARTY
KOBIERAREL*BEHNT 3. REUTOBRTRAMNS VFOSRFEILNT ST R
Yo 2 AMOBBEHEOFELEHAL. AFSUYFHOBEERDGEREL2D-T
ARNIYRODOBIRBE LT 5.

4-3-2 EUBEER

EHBER § WHBFEESETOREORIHBILESTVWTHREEL S, AR
SYRAD | ROBHICAETILROEIREAREINE XL B, BoKLE
WEBHEEADS | YHTHEEILELE BHACBITIEEDFEEN o’ X O
ThHbd. BHEEIPOBEMIIR-TEIMALE S THEOBELAEHBERLTY
E BHEIOCHELBAEEETCHEKH T AENOBEOSIBREN or KET S,
—F. B~ R JARTEOEAELA v REHE»SRLBIEEFRT
0 THBH BEAEM I THAL, BERTREAL RS, TOLE,
BYE~T N V7 ARTOEALERAD ' HPEALHFRBE . 28X 3845 Tl
B~ P v VAQHBALET S, HRLEASSOBE~T N v J ARTEOE
MBSt BEAKNRE » LEULVWEREETILOLT S,

FEL BT 2EDICEI2 KRTETFNVKETWTHEEOR T L HB/F
+5, TROLEETHEE R OBEERYEEGINY v J AEHEH 2R, &
BA 2R OAFELRERL, COMHBOABIBEMSMIC—RKEE or/Er TE
BLTWwWBed 5, BENISAREIIEZLY, R PHERERLLESEICE.R
n WREOEKEEER v RHWT Re2/Rt2 = 22/ Bvr ) LEZHhB. £k
BHAERS L UEEECR-T X #ERED., 0S5 X S Xe OHBETHME~~
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U P ARBEOHBENFELTWB LT B, ;
R~ Ry JAREORAEGN ° LBEOEM ue OBEFGEMNT
DESEKRDBNZ, T RY v I ARBOBIRERMAHTH 3. T Uy IR
BEEMLEERAAICEERLRVWLT 3. £ T hU v 2 AREABBAD
AEBRETBHLULT. RRrU Y AOBHBFROFIBIEHEEBRT 2. 2hd0
FEWCETWTI NIy IV ARBOEMNERDEBILEZDORIEBERIEEL S,
2T, HEOHABDOEN ort/Br THBRLWS WIS XBBLIUVE#E~T Y Y
JAREAHBLTCVWRVWESITRARKORAOELASN ur’ THELWIRHE
HETAEIDILZhDORYERERET 2. TOXI L ULTHEE~TRY Y IR

REORABGS ' LEBEOEN ur’ OBEERDBLRAFNESH S,

( Th e [0, xO]
g
7/ = En (uf,—‘E_'j-x>
o ) ...... [xo, co] 4-7
(1+y,) R 1
L g f n<\/3—Vf

BL. B BE0 Ee HEERDTITRY 97 ROEBEHRETH Y. »a 7
FUVDX@%?VVKT&&
MM DBIEES o LEEOEN ur OEMICERROT v 7 HFELT .

duf'

of = Ei— (4-8)
Tk BENBOHOHEINSRAEE S,
tRi{do/ —2m Re7'd 2=0 (4-9)

XT (4-1. 4-8) LU U-PDADMD o’ XY ' 2HELT
G-10R&B 5. -
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diu | ReEs
- 4-10)
dx . o
. ﬁ(uf'—‘f-x) """" (x,, o]
f
EEL.
2FE_
g= 2 27
E(1+v )R In 4-11
()R In ()

BRAEZBEUTOEYTH 5.

£=0 EBNTa/ =0
x== BN To/ =0 (4-12)
=B Te/, v, u/ 3EE

:h%@ﬁﬁ%#mgﬁhf'MﬂmﬁEE%,wa(kmﬁukofﬁﬁwﬂ
BRIEH ot 2RDBLRAFEDH B,

271,
7 (0, )
O'f,=
_ 2% expl =2 (x—x, )+ 0 === (%, =] | (4-13)
RS o f o
EFE L.
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Rios 1 :
Xy = ZTb 79" 4-14

CZT., Xe 2 0 DBAUBoTHBEAETE2D0T U-IDWREXVKRDEHE2E S,

> Z‘E'b °
Of= R.B ‘ (4-15

BEMIIR->E2RETCTHRE~T Ry ARTOEAHG A EALEEE
tb EEARVWESICE. RAEOHBEE-ST., (4-13) BET¥ U-1HORIC
¥o =0 ¥*RALT U-10RE2E 3,

o =0;{1—exp(—Fzx)} (4-16)

ZZT., HENELBRWRBERRDEITH S,

U4-17

YZAT. o’ W XHICHR-oTHENCEMRTEIN. ThERDOXSIKEM
3, Thbb, o1’ S 01/2 OBHT o1’ =0, o’ > o1/2 0)%135}(*‘
or' = or LRLYT. BYHPER S K. o =0 LRERTEHO 2 FORX
TEXADHh D, (4-13) BEXTY U-16O0RIK ¢’ = 01/2 ERAL, ZOLZED
XA 82 KELWELT & 2RDBLUTOEDICRS,
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(4-18)

( 27, 2In2

<g = ok 0=

0=0= RS 4 |

27y 47y, 2 e RS o¢ N R¢0¢ ' 4~
ﬁ RS =0= RS s 0 V4 n 4ty } To )

4 1, . Rioy (4-20)

< F 0=
LRfﬂ =0 OFF 27,

TCHBEOEDIL U-19KE U-18) BBV U-20RTEBT I L. RO

B o
RE

%

o

' R.o
6=Max[ 2 ?2 ) zfrbf]

4-21)

KB, G-1DRE U-18) HEIVWIE U20RTEBTIZLKILIRER 9 %
KETH D

4-3-3 ARV ROBRBE

M pBERE AL TS mIESLRLT AL, BE § OR¥ENEA
ot THRELDVWERE PR RRADEHKHRSTH S,

P =exp{~ 5( >} | (4-22)

ZRSVERKOEBEORE TR THRENSRTELHSHUTWVWAREE P K &k
KOBEFEE § ORBMTHLEEFULARWERLELY. - T,

pr=pt=exp (40 ()"} -2

WEEL Y 3.
ARNSVYEDBEEN o0 W PP L ot OBTEADLRD NG,
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o.=oa;exp{—kd (—%‘-)a} (4-24)

LEXh3, 20 0c DBEREAARNS VY RKOBIERE occ.0 THEIDH
U-20R 1 W2DRERKALTKRAEE S,

‘2Tb
+1) kR

.
}a+1

([ (___F  w s
0°{2(ln2)edk} A=0, {e(a
—

liss ac,b=°o{ 2(In2)eak

Rl

__F 7o 27 2 (4-25)
% 2(In2)eak J? Bz oy { e(a+1) kR, }

_ L 2% ah
p)i= Uc,b“‘aoa'{e(o:-i-l)kl?f}

\

ZZT.
-

BT gyp {—L
a=(GF) e lgan )

—(—2 )3 exp{—»t—t
B=(gip) e lgreTy)

THBN., o Z508E 1% KBOBETA=1, B=~1LEETES.
HoT, BRALUTAMSYKODOBERERRDEIDIICREh S,

1

. =Min[a {____/?_____}é Go?z%f{ 27y }'&:T]
¢b "2(In2)eak’ ’ e(a+1) bRy (4-26)
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4-4 X B UHR
'4-4—_1 2Bl
4-4-1-1 % 3 %

RFERMEIIE Grafil EAS(Courtaulds) EfWVWE. 2 Grafil SEICERT
RERSVCIABOY A XAFREERTVS, ARUERBIE 10000 &0 #E
BEIOCRIRVORVWINYIRTH- T, HBHOTHERE 8.13 po. BER
1.82 g/cm® THo- k.

4-4-1-2 < by ABIE

EBEOREOBEVWEERS BB VEERS L BAELS 32 LIC &Y,
Ry ARRERRERCEEEZEE RBOBHICHVWEST N v I XBER
BAOBEE LY 2 RS T OLE, —DRABMRIELHELEET IR
Tz /=) A BIREUHEE Epikote 828 L R LM HAERHATIREEERA
YED-205(WFh dHEy zJV) L2 MERALERMMZIELDBOTHS. G
YED-205 . BMTRZECTTAROBEHLREKUBILT 7 4 KR =
Thiokol LR(HVF A - L2 BLXDEEHICAAGLE. ZRhThOBEROHE
[EAICWE -2 FUAFHEROEmATZ VB Yy K MH-700, T ERE %
HEXRIHUEERAWE.

4-4-1-3 He4ExHoHEH

Grafil hY | E2FEOMBLESLT. AU O5EEHLAIET -
DOARSYRRBRAFEHEBELE, T ERIEHEBRICEESE, D0WTREKRAOR

DEANT A APSHOOBOF A AEFHIELIZLIL I THEHERE2E > . 2
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DHEEBNI:R IV —AKEELY, ZO0FEHFTE/LEIET. REBE~
HMEHEEARNSIVYEEBE, ARNIUVRORBEEERSERIINH 50 % THho k.
REHBEEERANIVE, BESESIUVEEEOEEYMELTEE U,
BREEANRBRE*HET 2200~ FRAEAHBR. BERLEREIEEHE
ODEBORYE2EMICANTEAETEIZLICEVHEELE. Goh2EAMER
EXx 2on E 8 nu REBESRHEETEERY 8% Th- .
BMEOBLIXT AT 160 °C T ¢ BEMAIT 22L& VT

4-4-2 #ie
4-4-2-1 BRESIERENER

BSOS EARIE JIS KEBRZATWAFE D LEERKROAEILE-T
Fok. BEEH 10 cn KYVR-EMIPOEBRLRBRUAREHICODWT, ¥
— U 10 wo. BIEEEE 5 %/nin ¥ LTERMBHIBERRE (Fryov,
BER—IWVEYALY) 2AVWTEBRARET- 2. HEOHEERRIAUDA-XF
YU—HOEFTEBBLT, SIBRRICAVELZBEEBREOBRYVDOREEZHSIOERS
JUBEMFHEL. BEFE*EAEHUVTER UK.

4-4-2-2 ThY vy ABEOERAR
BEEE A SEE CHORBS LG VA LT, SIRRBREIC X Y SIRBIEE &
Fllk. RBRFOEIR 5w, EXE 1.5 mm U, YRR 20 oo, 5RHA

Bl 0.4 nw/min & U 7. FEﬂNf—Eﬂiﬁ@@@@gﬁﬁ‘Bglgﬁﬁﬂ‘gg’&ﬁﬂibf’:o %
hELAOBBC2E 35 ORBAKODVWTHIREL. BREEHETRL .
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4-4-2-3 BEREALEHR

—FREAHBE (N3 DX AYEEVR - Ao ATMITLTRBE XL
e RBAEYT YYD VERARBICIVYBIAmMIcHMEL, K43 LnTEX
| DL THEAFHELIRECZEE. ZORBILIZBEANRE v TRA2TH
Xhat3l,

to = ¢ [L/t] Kcoth { [0/t] )} K . 4-27

Z I T,
1 RBoBHMESR
: Bogz
K : HEAVBOBURBIURIARTEZZIEY
t: d ERABOEST LT 2RHMBEROSRTEREL 1d TRUEEEEA
5758
BUESR | 0ERL253FBCH>VT « RBHEL. ¢ ~ 1/ OEFERHIR
=27 RESIKIR vv & K ORBEEREHT S LIV, ©v EEDE,

[

4-4-2-4 ARSI VYREOBERR

F—VHRBN 100 m RB3EISCAMSYROHERICZNIZTA 2T,
BELT, FIRARICHELE, SIENSEL2EH T2 0BRRABRFCBEEANE
HEHE GEER-IWKEI ALY, SC50-5-A Bl )2 ¥EEELTCHRLE. BIEBER
BlEEEE 2 nn/nin THIZL .

ABETHRARS Y KOS BBERRS IV RRBELY A NS v RERBER
(D) OBENFHBEYYOHE. ToboSiBRESRERREIUREL LT
LTwa, BEROFERIBROBESIUVREROBRBEEMDEHRL £.
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R 7 ZEIEOFIREER B AU THL-6 IKRT. ARRET MY v 7 AH
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@

LINEAR DENSITY (10" gem™")

I3 14 1.5
Ps (gecm™3)

H6-62 BLrOLRHBETHREAUE PAN BEEDEE o L. BRHBKLELND
REBEOBRBEEOHEGK;
O . BLTELAQLERE 240C
A, BRTEMLNEEE 255C
0. BZEEMBERE 270C
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CROSS -SECTIONAL AREA (10~ 7em 2)

D

I~

15

3)

P (gcm”

K6-63 HBAOEHTHREELUE PAN BEDEE o L. BRIESND

REREOHEHEOBER;

O . HBLTEAALERE 240C
A . BREANBRE 255C
O. #ATE{LBEERE 270C
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Lc (nm)

1.3 1.4 15
Ps (g cmd)

H6-64 HANDLEUTHLREMLUE PAN BHOEE o . TRALELSN D
REFEHEOHZHEE L 0BR;

O RN EEE 240C
A . BLTEAENEEE 255C
a BEE/LNMERE 270°C
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H., RFEEBEBCAVWTHREBEEORE ST S H 5,

K6-65 MRERECEThIIV70RA KOKELE v, 2BREILERD
HMEE os KHLTT Oy hUERETH S, BRELOEFICANSTAD
REBACBMYRENEBRARREBRTHARDE L 2o THET BBITKL
FHAERT 3. o CTRRECBREOBEOEMIIEWI I ORS KOEBSESH
T 3. COBMRBREMCREOEEHY 1.40 g/cn® BEOEKIRWTE
2TH 5. |

RABEOIBRRERILERT. EXFEEPIUVR I RILE-oTHREAZE
MBEEOMRCT VO RBOBEORERBIL LIV ARELLESExh, “ho0ET
LEEOHBEAEEMTER N, REREOIERE o> £ H6-66 o BEEIL
BRIEOBEFRE s CHULTRT. BRELOEFT I BRRALAOEB O
m BEEOETARLTLAS FOMMARBRLT. BRELEOBEBETSLE
{EBEDBEEN K 1.38 g/cn® KWELEEAILERICR S,

BOWRBTCRREBIEDURASUBARBIEETO I L FADRETH 3. L
L. BRELOBEANARL LRI L REREOEEEARE LI Y, FAL KD
SEIENT 3. k. IVEECHERNARELAELTI D ICLRARELR
HMOBEREVWZILFAZILY. RREEOSBEREL N LIS 38E,»S, A%
ELHEOBEENN 1.38 g/cn® KRB IIRBRELELEEHT L IRETH
ZLEHMEh B,
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10 -

1.3 1.4 1.5

BI6-65 BLDRUTHREMUE PAN Bl DBEE o- L. SRNIBLNS

REBEOKRTFORBELE v, OB

O BEE/LREREE 2400C
A, BREANLERE 255C
O BRELLESE 270C
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TENSILE STRENGTH OF

O 240 °C
A 255 °C
2501 % O 270 °C

1

200

CARBON FIBERS (GPa)

&)
()

l
e

1.00r-

l ! I
130 140 150
DENSITY OF STABILIZED FIBERS (g/cm3)

Ho-66 FELDORUETHERENLLE PAN BIEDEE 0 . BERBIESH 3
REFBHEDEIRBE oo OBE;

O . BREAMHEEE 240C
A, BREMAMBEE 255C
O. BREELEBEEE 270C
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6-7 =

iy

PAN ﬁi’&@%iﬁﬂ:ﬁs&v‘ﬁ#ﬂ:ﬁb:ﬂtié%iﬁﬁ&tﬂﬂ%%ﬁ@%(b
ROPUBRRRERELIDRFABEOBES XV HIZYHORMLERH LUTO
1.

HETEBERICAVT PAN BEIFAHUES » S BROGURENREZ LS.
PAN BEEICEELEI VRS RRAREROETCRVWREEDSETh 5. PAN B
wOEERHRRELOETCHEVENT 5.

BRCEBCRTIESMEL NBEEOBKIIN 800 C AHK=DORE
Hicsdbohd, D FPUNEOHNMBESKLESSRLEBIUVFERLILE - TAE
BEDET AV NARRTIHBEEOSEILH 800 C STORET—HEEANT
3. # 800 °C DEOBABETRERONBIC > TRIEHEN 2 REMIKESD
3, TOEIRBEOHREBOELCHEL. REBEOEHEES 1000 °C O
REEETARCEREL, £k, EXFERLOEELAERE 800 C TARKE
BT 3, 5. RRILEBEEOFBHSEMED LR BROKBIFORME
BV ERBEEROBESZROKTORMESLERE 800 C 2HCLTTh &Y
LERLBEOERTRER- T3, BRLAVWTRRLEHEARNT 3 20T
ROBREEOSE EEOENR. BEOLS. BEERIVEAERELAY
BlELEWDS, REBIVRA KOSRBLIRAENL. EXFHROGEIEIE
T¥ 3.

BRAAOTEICEAEAREACE EHEVTIZoRS RAKE DI INTWVE,
MEEE 500 C KRWT—HENET 2500, 800 C DNEQRETHEAAD
AR TEFIZoRS KPERT 3. I70FKAROY A AEHEE Le K
KELTHEY., BREEESLAEBEASCULTLIEBENEDSRWIR Y E/L
L. BA FOABSREER(LEE 800 C UETARBES XUCAEKRO
HimcEWE KT 5,

BERBEOBETIREFLEEN 1000 C UTONBTHERRLEEDO LR
BNEINT 2R, TANLOBECHARRCEESIURBAHREOFEMHEVR
HF B |

BRIEEEH 600 C UETHREEEL ERIE21O0T. REBEDS
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BEMES IV EREIES AL BEHERETT 5, $AER0LETE
MEREER<TIL, SIEBMHRINAT A ERERETRT 3,

BRECEUBEB OB TELERRBETE. REORBE Lc PAEnd
OB BEOEME. ERSEROERIELIVES RRBOBTEE AN E L,
RROBRHE. RESE HIKVAXNKRE, 2. RBREFTOEERELL
RV, TRSOERBHERESEL COVWTELE, BELEBEEOMIASNSHE
BrFBELRV. BEEAEMNT 3L R, KOKBYIEFBIT2HEMICS B, =
hit, BEOEVRRSETIERENOERFAD R, Ro TEBONBIC KB H
ARGEORERE SR Do EEDTH 5.

BRELFLVETUERENOB LA RRELIRFONEIE VKA.
HEEAECEESELORAIREGATV S, BREEOEERENDEZX S L.
PAN BEMEUBRELBEDOEENY 1.38 g/cn® L3 XD B8R EIEEFS > L
NEBETHBILERL =
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RRGETERE. B BBE HEEG HRE Wtk SREEH
PIURGEMR LY OETHOEBRBEICEALARVWEREEELEEL TW 3.
BAREOEEEMICS CTERS N AR E AP KRR €50, HAS
BLBEEEOEREBGLES AT INESNH 2. REBELRILD LT 28
DRFHBEELUTERIOBERLCE-THEEZNE, 0L ZHRERLL
THOBEERVEILTZEED. BEIROREASTICHON— ML 3H
BAELRET IS4G BREESCIIRZHBOBES X UYHEOHED.
HEBBIIRITIZASORABEL BT ILENSD 3.

RRGBEOEHOEE L EENLTEETIRLENRRREIKREFRTH 31
PADDLT. REOXBEFOBFTARCIREHBOBERESAEDICHEEES
hTuhv, SEREBEONZYHOFTEABL LTEERAVWLATVEARS
VERRTE., BEEINIERELEREREONSEGEFAELATEE W,

FITEFRCAVTE. ETRRBERCIIEAAIRERSICNEIR
HEAND., BenBENTA—F 2B FBEERELE, k. ARSYRRERS
SVEBERRCHEEE A EREOMONBHBEEEOIMILE. ChODH
BREINFAOBFFBELRVTEALLRELBETADETHAE. SR
SYE. 2K BREOZLVWEERY. REREDAOYECIBERT SN
AHETHZ. RI BOohERBFAECESWTHETLENCEHEZATWARE
MARREETHS PAN BRSO VLE y FREFRBEL DV TEES LU HEY
HEEFML. EBFEHCEI3IODLOMHEERFT LA, S HIC. PAN RERRE#
DHETBTHIRREMLER OV RFELBLRITIEES LTI Z2HHED
RESBEEOIMILE. BREBLEEEFABRNCBONIBRBROBES LU
NEGECREITRELHLOM UTERHERARELZEFLCODVWTERLE. UTK
ZETHEOhERLREENT 3.

BOBETRHRESEROEAXRERIOREE NS A -2 HETIHELY
5L E.

RERECRTIBEIFEFERAEVWCEFTES 35 BRFAS X UHE
BRAMCTAESALKRETHBUAEEL Lo TV, Zh 5 O SRR
DEDYICBREA L THEBEEMRT 2. REREOLAXBEIRRESH &
BFreEH HMEOLL. BEO0LS. BEOES. BAEBSIVHEAGMOBRL
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LTHEHELE, ChoDEENRSA-IDHELEIEZETEHFBESHEY I 2V
—VavUER BAFRAOEBENOEANOEMBIUVEROETICK, TEHT
BROC—IVAREAEMCY 7L, BHRBIAIZLLSERHICRZ Z L AbAo k.
TEARNAROBERNOEANSIHENT 2L ko) HEFEFEC—ZIICHT 3 ki) H
FE—VDHMNBRENZULLPEFTZ. ChoOBENRSA—FDBEICXZ2EHAE
DWEOENEIZFAT. RAXBREFTORRER»S., KEREHNORTFHER X
UHERE. B8 3 RAMLRELDOEE, BETA X, BRE. RLOUVKERKD
KESELIEMITIFERREL L
EIBETHREABERODNAIBHALLO RS RICET IR A -2 2 #ET
ZHEEHELIMCU K
REFEHEARCTREH A R L BELES R TIEREIELLRLR SR A KK
HOTHYICHBEHILSBLTWVWS, ZOEIRKSL FILEBMNAIEBE»S.
BB EELRRA FHEHO LY ER Se. FHEEER R, FHEREE 12,
EHEX L. RLVRKAKOGBESE v, FARFTBZLHbhok, Zhb
ORI A—-FDEEEW, FEPRCEEREEERITZ2 20 E->T. KA KK
BHAXDRHEMBILANTE S,
BLETCRKRBYE~SBE-TuEAHNOFREAR L EEEOSRAE OH
IGBEGREES MU K,
RESE~BE-FTREAHHOFBRErBEREOBESH. SN I X
BIEOSIEELE BE~HEATOCABARER SVLBLEORTARE k O
BHRYUTRALE —FRAEAHHOGERER NI v 7 AMEOEEERENE
WEHAKERI My ) ABBEORERCERELTRTY, BEELEISITVEELEE
B~EHERATGOEABBEICKRELTHRES. BIRBESAENAVERHCE-TER
Z2EBEE TN IALTHZ—EHO—FRBEAHBOFRRELRHLEER. <
MY 7 AMEOGIREERN 10 MPa 2 BX 3L BEORYIANELB XD TR
Y, ThOEICBERFALRETALEGAAH K HHEREEORBICHLTE
BRI EmMT 3z Abhho k. BIEREMEENK 1.6 CPa BEOZIRFUHEERL
TPy I ALTIBEBROANSVERRIL I - THESISFIRABERARY cn
CUTFOEBEIERESLURER m LFOSBEEOSIBREICHET 5 2 LK
bhs k. - ‘
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o e e b i Ak NS AN AR Wk iy

BOETREEV A AOKESERBRERD PAN RERBED I 7 0K 4
KERMICRHEL. KLAKS L XONRNSA—IHhOHEETIIRL KEEIO>NT
EBUE, TAHEEATVS PAN RASUL Yy FRARBEOBEBES X
UHEHHEETIMLT. BERBICESZho0HEL EERE L X,

MNAXBBEHICX>TRDB HE S5, Re . L OHEEEFEVHEONE
EFNEESVTREMCEERRS FEHORTEELBMEN. SEEMY A XS
FEFNVLESTWTIEHE YA XOSHREIEEZLE. ZAHOEFVEWTH
PREBEFHORA R A XCETEINS A3 0HEHELFERT. MIBEHEH
@%%ﬁﬁfdggé@%?»ﬁ;UE@T&&#@%&&T?:aﬁf%&m
EFNEETOCHEZNS 1 QEX2FRBELEKTZ LIS TRA KA
WMOBFEEORBEMBIT A LITES, REBEKEORSAKICELTIE .
1s OERERHEEI VI NERER2LZZ2E2E, FA KOFRBPOBE .
KA ROABLEDEELIYVDRENEEIDN S,

BEYAXFARELERBZHEED PAN BE LUy FRBREEEOEE
HBELELZA EIXEGHNORTFHRE e BB XSTERLEVWEEZE S
Zehbho k. HEGEOBEILMPDOLTHEEORELHEREGLEE ST
BT HBENT AR LUTHHER BEO0EERAFROBEOILN I 7oK
A ROBHEY A XELCRSA RABOBEFEESHAH D, Thabb, BEENH
AT BRONTEER SEERFEOEBOLAS X UK A KEREOHEIZA
EL 3N KAROHEY A ARHAT 3. BBREORKELHREMCELT 3 M
ZFORIEDRMEIERYDEDEBEECL>TERIBENTIA-F L ULTHEETFD
REBHEHOLZLZORGE, ERFHBEOKBRLIERSVIRAI FOKBELEN
EFoh5. PAN RERBERC v FROBERB L KATHALEEELH LT
BWEIAESBEENOBEMSMICBRANICRELS V. ULALAURBLEETHR
BLESAKREYFRORRBEDSH PAN ARFBEIVBEEZTFIKREL
BET 5. RAFDEHERE PAN ARFBEDHF I ERFHBOBEIBEAE
WK A K OB RIEAE . |

EOETH PAN RRFRBECEHEBEIRICRITZBESIUVHIZEDHORTEE
BAROUVLRRNICEBONIREREOBES X UN Y KT 2 BRE/LLE
QBB OVWTREUE. "
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BRELEBKCAVT PAN R ARUER» SBRWICREIETL. ®
ATHUFEARTIRIGPETT 3. BIEBIUFEBRLECIVERT I3 BT AV E
DHBBEIARELBIVRBLEOETCHVWEET 25 REBLCBEIY
800 C ETCOLET—BEHRMMT S, # 800 °C UNLOREFKIETRERORHE I
S THREEEAN 2 RAMIENZ. BRLCRTIRFAILHHOHBNIEEKOH =
P AREES, BRENMMABOTHCRVWTEELVERAS KiZ, B2E{tfEzS X
VHBNEREORFIEABTRBUEZ DI ZATYHE—BHELT N BEILE
BN 800 C ILETZ2LBUVAENT?. hiVEETORFIECRAERES &
VEMOBIM > TRA ROBESEIHATEN 4 XRELLERW,

BRELOETIZ. BROLBOLIRFBEORELXRETIH. AR
BOREBEEHT RS FOBRBLELEH AT 5. 5IEAEID LD L BARELERED
EHENH 1.38 g/cn® L RBEIDUBLREBIILEADIZLAZGETHDI LEREI S

NEORFARBREILATILRFHEME-BILROIO>LEBEEHRLTVS
LEREHhD, 7. REBEOKESETEERT 2L THORKRBEHEOZE IR
HOBEIISTEMEY. BABBBRLHTIEEEOREORMEILERER
KEoTRR-TVW3EH, REBHOBEERRT IS AR LUTHEDES
2EZADZLNTES, HRRABCRBIAEZHE L IEERCEROEEINIE VR
BXYHEHARBXEBOE L ML, itﬁ%i@j};%&ﬁ@%ﬂbci&n;ﬁ{ K&&
V., FEOREPREFAICHHERRBICX2HESAADNS. TEREOERE
RTHINREK EFZFEEPIVIZORAFOHADHRENCRERLLOE
BB ARSI, HEEOHMYRBLOETHEVWESEARIEMT 3
HEFZFEEIBRLTE. IV 0RM RRRBECE A ARSBYOLERIC L
THEL. REMOEBIZVWHERERIEY. TERFMIFIESTIIEERSARFDE
BOBPHRTE. RA RO A XPEROBBEC > T—#ERNICREEHASZ
ik, PTHELEKEHROIANES YFALHEEDZ I RRECHYET S, T4
bbb, A NVOHAXBREVEY, FANVDOTEHPREL B 2L ERO
BANVEREFLARUIANVEOTEHEI RS R EXD L, REBERN
DEEELRAROHEY A XOBRICHILLTW 3,
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EHRREEDZ Yo T, RABY LI HKESICHEY L2 HEREE
VELEABARSBR O R SLELBE K MEE CRLALEL LT3,
EERUERRHANSPIUVHHR L EZIELABAZEDE SARLHTR
LDASEHBLET. XS AHELHELUEERT -2 2 SREALSHER
%% ZLOERFESEBYULCEVERAR—BERECHLELETES. &
BUABRXR2ELDIAUVEREROHEH *EVWETHEROERB I EHD R
$RUST.

3 B+ &£—~H+=-H
d EAES
BARERILT
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