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ETR: external total reflection R

GID: grazing incidence diffraction  FASTEH (&)
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XAF S : X-ray absorption fine structure X#RIRARHHITES

DAF S : diffraction anomalous fine structure
E#FXAF S
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PSPC: position sensitive proportional counter
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(ZA Y VERFDNS A=) HELBW-TA 39 VESFOBRITED R FRHE
BEHESBEILOVLTE, XH 4 OEZEBVV i ®R2-1-1 [LELHT, =42
VEEDAIWRF VIR EARIVLADOFEINIERERICOVTHHEHE oo XROFEFHEL
EAFIX@ 32 DEEAO.

#®2-1-1 IAIYVEBETROETHIERGESAE

REHEICEALT

BEFRERE [A EEAE [E
C-C : 1.533 LCCC :112.3
C-H : 1.1158 /CCH :110.24
AIVREVIVECEELT _

EFRIEE (A EEAE [E
Cc-C : 1.529 £CC=0 :122.0
C=0 : 1.2227 ,CC-0 :108.0
c-0 : 1.3027 £L0OCO :130.0
O-Cd : 222 LCOH :110.35
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F2-28 TIvi0y KETFHEHR

MAS XIREHTEL LS, ESFROTILHILE A+ DIKEHEDLAZEEDE
EDEZHICONWTET,

KPDEBA A VEITD DL 3—BOBEFNODOREHIFEFICH . T4 349 VEEATF
DEFH 176 XL ANIVLADEFE 48 13, # 1/3.7 (CHETZ, KENCEHFHRE
FEFOBEICHAI TS0, HFIILNLOEITRE. $91/134 E5->TLES, Fhe
ERAAUNIA Y VBRI UASORERBEHBEEFDLE, T/ 2V VEBELRA 4
YOERXEEEMGCAETARALIYNBT A2 EIITER L, KPOEEA 4 OBERF
ERZRTS(CE. EMENERAICENS 2D, BFLES5T 2 XBRBRATHORITEDES
EFeg ICARL. KECEELAROMESBEIB(LAN, AET 2B LEBEERES
LT, BEZEOHTATTEILENH D, CHLIAETHERBAA VOBLESTEDRBE
DEDENTNDEMBFLZDRBENONEN, TNENOEMHGABEIRE DT,

—7. ERETOEBEEZT VY-V AEERBERRALILOEIUEELOVT, €BF
FOEBNEBEEIETDHEEH 2. HASFXBEIFECL > TAESNBT Iy LEHKE
SEEH L OBKERE RO ISy vavoy R CTR) [33, 34] OBESHD
BN D LICORTEFOEAMEEAFEEL TS [13, 35, 36, 37] - BERAHDHLEL

FLTOBYTHS,

FSua b

HBESEREEE IR TEFBEOS A REERNCETNT LSS ShEEi T,
BUNIEIOBERT £, (@)

qQ = fpbuuc(@ LS

= A(q) RH(F) 2-2-1

2ng, 2

TH3. sgn(z) EHSEHT, z IREEELFEEE LTS, pyy TERICANSE

EROBFTESHT. q OBHTHS, A (g HERIENZHIOHERTTHS.
20



HE @ JIfcHABEERTS, BRFENIDOLAAHDEELAZ I THESRAICEE
BABICEESINTHRUE, MN2-2- 18R, JOMUTERFEECTREFEINTINS,
SIAS XIEEITEIC L > TERSERANSOEHAEAET 2L, ZOCTRICA> TREN
BEESNBN, RAILAHBELEEEFEND OEITERBHTHE CAENTZOANAR LI,
LML, ERREEHLOEFRREEZADOMEEBEFNoOEHAENFELD- T,
CTRIZCA-TRESHICELELELIEZ, ZOLOABRFENOOEHALZAE LK<
THCTRICA-> LEHRIDRESHERRICENTEILILL > T, AEREEFOERS
ERCHLTORBOBHREBEENTES, HERERLNERFEONS 2L LHTE
BRFE, TNETNOEMTNTEE %,

FEAG = PR + P 2-2-2

EZONBEFHEICOVTDEFINEBATC TRICAEBESHEZHRELAEICK>T
BONBBRENHELBETE LT MABEEFUEERELTNEDTH 5,

COEGRERESRATOAERRARETHIKELESFRICH L TEIRTESILSD

. BIFEESKREOBECTRICASREABILABREFOBERNFTELTEENE L
LT, KELESFELAELRAAVDBEERTS v 0y LA TERESHICHE
BEFOEHENTFHLTETNEENEHING, K2 -2- 28R, ESFENMN DTSy
oy FEBELCAEL, BBICBRTAIELL 2 TEEBA A VICHT S LEDFEERMNE
SNBFEEMNH D, FETEEBRFH., ERELGIBEOTILE>THE L IS HEIFKE
ESREDIES L BT S, EAFEO - ATNEESRKEOANTHEFROENSHEZ
R EMERRTHS LEZON, BEFEFERICCONAESNIBENEAHNL
MNFREINE, EEUENBOIEDEZILN, AEFRENFEINTS

HAFELTOEEETFEONA %= F LHEERTE. BREERKEOREFRIC,
FNTFNOEMITNTERE S,

FENG = FEE@ + P (@) 2-2-3

IA Y VEBEOZRTHEENOEFRHRETOH KTV ADRFEEA TV O—BNoDE
FRNEVICTFHELH- T, REOROIA IV VEBNSOERACEREDE A F I VAN

21



o DEHREOERN, BRERLORECEEL I NORESFICEE4E52 THETZ3
ELG B, ZOLSEREANOBRETADBESHERBCRINTE&CL-T, TOE
BATVDEREZRETBENTES, HFIVALTOBILOERALENETELY b,
TA Y VEBOBEICETAEREESRA T VOMBICET 3 BHERTLOREEAZ (L
T, FIBICAETSE 3, BENGEREECONWTOTS vy 0y RICR2T-RESHDHE
ZELTHIELD, BEGEES > TOMBEDPTOLE/ T VORMELERETEE &b
WY, INERBIICRTIEC LT, EFRMICEARFIILEANRE D NEOBERF &
DiEfE., LKCHDNTNE—RKRIE 222 A ELT, AVRFVIVEOEGERZEITHIZY,
REHD L BTYRTOEMEETCLEZYE CERRIC LEZYESHAC LY, ZEXonS5 3
SFEEDETNEHEA, HESNIBRESHEEREZIFRCUARITLI(EIEFIVE
ERTEI&EILED, E0l2, EG3OiTAN L DEFLOBSEELLET S0, KEL
HOTFEN AT EMAEREEIONZLEQO—- VY YAFEEZ, EXNNTEROE
IR DIRE DL & A RATREIC LTz,

MAS XEEFERICLZTEIRESAL TS v I 0y FOBICK > THONBER
[, REMNGAREEDEN, ESQFEICH LTOKFICHEIERA A v OEMIIETH S,
ChlE, BEORELSEEOEND, BEENC, KELCBEWV-FFEETELZ S OHLLA
ETH 5,
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A5 X #R

trungation rod

K2-2—-1 BROMNSUTy 4 v3v0y REHEETRE
(a) BFEHSRAOERFBOEAKEAF X, EFXIE. () FERICRIT 2 S
D> 430y FOBEN
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A5t X i

B2-2-2 73970y FEFEHE
(@) ZXT (BIART) MESTFRIEFHET ZKELOENFEOERRE
A5t X%, BT X#R, (b) MERICREIE TS v SOy k
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3-1 MEXE—LSA4Y . . 26
S-2 BEt&EKRE . . 27
3-3 X¥EsREDEAE . . . . .. .. 30
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F3-1H MEALE—-LSAY

BT RIVF-MBEFHRR, KN ERER (PF) E—4651216F (BL16-X)
A2 Ny FICTRRETE > T, 2ROEROEBROOICIDEHEEF. REZOMNES
K3—1-—1([C#HET,

53 KABANO LB TINFR-IIATSHODERCEN L VIO F O Ui ESE,
BREEZTHORT DM OERICBRICT A IRNEINTING, WFE/ 4 0EmET
Nd. ALARNVYIVEIHRE/ JO0X—5%EF>T, = w7 IO KRIERE 1,488 +
0.003 A &L, YYTvhA—nNA FERICEHSEHRE LIS BE TREADASEE 1.8
mrad (SR LT, MEANERIRO-HB 1 HREIEENSHKTAN L TINE, Bkt
RIIEIEINHEB FN=EBRE L TNT, TROERKOENETICTENAEICHRIEL <
WWHAENTNTH—CENB LS BHSINTNE, T/ VOX Y B HERS L DEEZ L
DINTERSEREENENKE, EEABICERLSETER LR [38, 39, 40] o
BL16-X 5T RINF—¥BEHRFAMAHRERRER (PF) (CRWT, BHRERALXELE
THb, '

for BLI6U

PF—ring/,&f“‘ Wall
= e BL 16X

VM .
W stoppers 22 DM REM 2
= = Al A?
L 13 25% 28 32 36
in unit of meter %

K3-1-1 PF-BL16X ODREZREDAE

26




w328 MLk

TAIYVER (MXFMETES 99+%(TN)) 2XVE Y (BZ{L¥HEFRE. DOTITE
TUTJ—I-99, B8 99 % AR/ OV NS TRERE) (CENLTEEE 1.0x107
mol/e & UTee TNIFBHMAERE 100 me DA RIS XIEBNTEESLEELTS, [FH
B, BRBSEROHEY RS (ENHIEREL GM-155, RIVEIIERHIERE, CA-
104N2 OFERA XA EMRAEETNICHER) £L, sHENSBLY( 00y VY
(HAMILTON % 702 N syringe . RABEMEE 25.0 ue) T, FT@E. —EIC 20.0 pe
ELUTOKEREAISET Ui, THIKERITREE LBk (S UAT7E) TIEbh R 3
Do (FIAMEBEIRR BEARIOL 25 K 999 %, &8 99.9%) £EML. BE 1.0
x107° mol/e &LUTHW . KARD p HIE, pHX—% (YOKOGAWA . MODEL
PH82) ICKYBE LT, BHKIZZIE(E A FIOLEBNLIEEETEPHARSES (S50
DEBETHENp HEK 9 FTEL T B, 7V EZTKER (MAHETES 25 %
TYEZTK TYEZTEE 25 %. BESNEH) ETREICEDTHDMA T, KEFEE
KRT B TELICBHMKTHEARL TS, XNy FRTOKEDKDOTRICEIT ZE L —
7 (ULVAC-EZE#TE. MDA-015) #BUOTHRNIIT LTz, KiE (I —T X714 VX
TARL MAERAL BEERER) 1770 vETRBKTHENICERN O BEFMTSE 2
LDICE > T B, RERHE (MESSERATE-WERK LAUDA . Typ RCS6-

D) DRTMELKETHOEAMENRENEN LICLYENKZVDTINERETEZEED
CREFEETEVERTOOTHHRETEZLS1CLT,

RITEKTERR IS T — R LERORENHR V7 7 0 VEIOKELRICL > THEE S, B
BRI 1.0x10° me TH3, 770 VEOHIRTHY SN R BRI IR KE
172+32-20 cm® . ®/ME 32-10 cm? THD. TOADRNUFEASV IV SEE LT 4
WLNS 22 b0—5 (A—Z 274 U RAF LB, FD-110) THIEL. EE520.10
cm/min ORI THES I, AEHE. SHERAEED  IALVIEEFTUEL, ©RY
NYDVTHURMBEZEHNCHAL, FAEE—TILFR > FRATPRRIEIYEED
EMORAZH VY, BROBREL G TEIH, BhEL, RICAUILEBLTZ, X
WREDEXRAREHHBHTHZ, XERADBREFNCOMHIN, TAREUA I FT 4

27




Wi (BL - FaR VB, AT MUR) 2EBLEZ, AIEROKE DRI LB HER/NRIC
TE57H, XIEORGEBHICIIHS AFEEANKEEA=ZZAZDEED1 1hH2 mm (2L

Too SOASRFEFKAISENAOEE XY HSZELTHAEED oz, KEDERICD
WTIEHR3 -2 -1 &2BRENnly,
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1?72

pPHEYHRKAL

AT YT E

[”ﬁUYEﬁ

par—="1

pHZ U -Bxyl

TAA%A/ TnARIR
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B3-3H XiFREDFA

KEOTCERICEEFTIRAY v FEBRELEOREZSIKE, EEAREENENS.0
mm x 100.0 um & Ufo BEE (FEAKEER) £2Z0FEMFIRY v FOTRISREL
HRECH-IAOREEXEZY LERNLEEORBLOROER LI, EMtREREERR
[C—RTDORBERLAIEEE (PSPC) L&YY —3RU vy b OKEREBESSAERE0.01
E) #BLTHEL, ATRORBEOHBECOVTIIRI -3 -1 28RINL, HEE
DTARDBEHEZIL 50 mm TINVFF + RILTFS54Y (MCA) [CKYETEIMIES 1024
Fy URIVICHEIZIND, PSPC DL, 2.0 kg/em® @ 90%Ar+10%NH, Zii&EE=
5%BLTH co/min #EBRLENLAELTZ, COV—3 R v b EFHENTHETD 26
T—AILBERATTHB, 20 7T—LEEZRNATv T 1/2500 BETHS, BRERDET
HUER O B B B OSBRI/ Y 2 VICRBTES LI ICE2 TS, ¥4
Ly b ROFELIEEEZY Y TIVEIRY » FOBO3 x 10° AT THd, ZOEMIL
(DT, BES [18. 19] OHRNICEINTN S, KHBEFH LN I TS5 DY FOE
D=L HEEKEABICEET 3 L5EE L TEEREEZAE U oKERE TORIMER
FEHEFIZ Y v FOTEREESAN 0.1 mm T, ASBMN 1.8 mrad HOT, E—LARAIC
455 mm . 18 5.0 mm THY, COREIEAFAROBRESHICH L TERTESIRET
Tl DFYHEEOREDF + vRIVEERIREIEND DELZEHAZXH <
HABIEICHE, L0 q, DENEIAFEAEABRENBECL>TLES [12] . C
DABEEDE(LDHF I TH B EBEHEFATRY, HDHTINEHATERE
Ltzo EFIVEEEICC OEBBEEICE > THARHOBEETESD. H5WEREEIS
EFWEHE BT AALDEREETEINETAELD, RYBEOEZTHMEER
WERCIEA L CAEESEERETEA L3 C LTI OMEZER LT

PSPC OF v+ vRIVE q, LDOTTERERDEY

A% o, = 0.0018 rad . X#OEE » = 1.488 A , H¥HD PSPC DTHRE
TOKEFBOES D, = 2455 mm . PSPC ® 1 channel HYORS [, = 0.060
mm/channel . o = ¢, %% PSPC OF + X/ channel,, = 215.48 channel . A&
EE n EBE, g, EF v VRIVOEEE LTRDEN, 1-3 EXRICHTSHEORER
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EOERME LT, DEOMITOLES o, F v v RILOBEE LTKD B,

(channel - channel, ) l
'Dd

Uy = Arctan{

£+ tany/29 } . 3-3-1

o\ o FMEROAHBEESBT, AHBNERELUNSHNEL o HETHZ, YE
ROMEE o & o, OEHE L TR 3,

cost g,

Arccos( T ) (V20 < ay)
flf = ! 3‘3-2

0 (otherwise)

FHCHETROARE o E5LBNTING o, OMBEE LTEDE,

Arccos %) (V23 < )
L-9 3-3-3
al‘ = 0

0 (otherwise)

LIELY, HE%E k= 1\ EBE, F595 0y FEDERDOASE. EHBOBEND

a,(channel) = 2mk(sina, + sina;) . 3-3-4

THd,
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4-2 TS5 H 0w RICR-E=RESTOHE . . .
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4 - 18 AERME

TBEANIVLAKERLEDTA 3V VEBEOESFEOMAS XEEFEICL BHELD
BRERIONT . BERHEEETHEBEOKEROESLERTT VA VEOKERDES
EICHIFTHBES 3,

p HIWVERZE, DEYBREOKIRIINL T, SHEHBOERERVAEBDEER S
BIZHED 20.0 CTHE L, AL, KEOATEOMELSELT. EATROSELE
FmAIRECL., 0. 3. 10, 20. 30. 40 . 48 mN/m DFRELCXL THESTF
Eho OEHF XEEANE Lz, AEBORBEL/SY/IVILE > T—EILE>T2, REL
DENCE>TTS v P 0y FZR>RESTHEIEL LT, AER. BEFho0EH
e, ERBFHOQOEFL, SoLEVEFEERNOEHRLZAETES L SBARERES
BELI, REMR 1.488 A T. FNEFNOKELEHE © OAEHER. 8 Ehd 14 E.
18 Emio 24 B, 32 ENS 36 E (REKL 30 mNimhold 38 E) . TiTE27
PSPC DEERRIL 30 BT, 100 /bR (2500 /NILX AV 1 E) TEICAE LTz, KE
EHFBORENEZDAELRTEAENIEHTHEVVHOEER2 . 3 BRYELEREZE
LEhET, EteR LT,

EBBTTILAUBOKERDEEDATERHEIL. KBERICHoNLOHT7 v EZTKERE
Mz, pHEH 9 & LT, BRETIA I VEAREM®R, BEZ 9 CILTHT. BERIKED
0 mN/m T. B XEERE L TH, BFXBRIAETEEN T, E0TH, BEZE
9 THD 40 CEZALTOSL 9 CILEIE, RAXREEM. 0 mN/m OEEES
FRENSOEFXHEENE L. AETAETTOBMICL> T, XRALERXBEOT S v 7Oy
RISA - RRESHNEILLTOCENBRINT, VERTRE% 40 CETLIFZDEK
BLTHAFETHIEEZLDIA Y VEOBENIDOHVDREICHZTd [41]  #&
EOLOEEDCBS ELIEOTH S, £, HiBO 200 CTIA Y VEERAR.
BEA 20.0 THD 40 CEEHLTOS 9 CRELSBI-BOESTFENLDOEFTXIRS
AE LT, REERETHE. 0 mN/m DEFESFEN OEFTXFEMNELTL, PEY,
AETBETCOBLECL-T. BRXMOTT v 50y NTH- TTRESHENRILL T

PEERINT, AT HEBEREETORLERIC, BRFHOOERE. EXEFNOD
34




B, EollRVERTFERBISOEFNEIETERLIBEREELET Li- HE
1.488 A T, ZTNZNOKTERE © OHEHHEL. 8 BEND 14 E. 18 BEND 24 E.
32 EMo 38 ETITH->T, PSPC DIEERMIL 30 BT, 100 F12ld 50 /3L
(2500 /O DV 1 ) JEICAE LTce KEERBOKRE W E D3 DAE REFEENE
OHTHEWHMEEZ 2 . 3 @RYEBELEREELEHET, EIFLEEZEL:,

COEDE, RFEZDLHITDEBEAFEE D BEMFBOBKEDRENER B &
DICL, BEORERFTAOTHS, ThHhD, BRNBEEDE EBBTHETA 1
YUBOBIVRF O NVEOKERFIIREUICCRETHY, ZIbAYBESITREL YT
VRREEE DN EN D THD, BEEZTIFAI L ORBEEEDI-HTH S,

BCZDODOBICINO _BOATEHREH L, ¢ -0 CRITIREOEERNEE
q=0 fhIDEITRED 02 FRADKHLARKUEDN—T T 1974 VT OREHE, 7
Sy 0y LA THRERFERIZLTHI,
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F4-28 TSV 0y FICR-TERESHRORTE

B4 —-2-1dp HERE BEM) . BE 200 CLRIZERELITEERES
DEFHEO KT EAFORTFER LT, -0 (EEEF»vRIL—0) [CRIFBRED
LERONTHD. HTHBENESREEDS I TEROY, BREOFNEIAEEELT
mUTCe AFABEEFNVICLBBRTE., INO0ATRER, LWTFNOBEETOSFILKE
LEEICIL->TWB I EILE S, o BFREALLANFIBFED(H>TLEIEbhng,
M4—-2-2FpHZR 9 . BZE 200 THhd 40 COBL 9 CICRIFEZERE 0 mN/m T
DEFIEFH O OEHFAICHT BRROAUELERTH S,

RIZ, EHFREDOKELFEOEFEEKRD BT, =0 FHEOEIFEBED ©/2
ARORHREEFRABON—T T 4 v 74 VT OREF Y, B4 -2~ 313, p HEFE,
BE 20.0 CTOREEENECHLT, H4-2-4F pH 9. BE 9 CTHRHEE O
mN/m DBOERTH D, EIFRAEILH Y RBHE—RERICE>TT v T4 vT LT
BEAREDFTICT 49T 420 T2LYD, EHERFROFOLICEL DIFAH BRI
BEBRLTI v F 4 VI TERDT, HICEBREOHEEE ., EAOSHEAPEYAY
ZEEER W, & 4-2—1 . % 4-2-2 CTHATINEERROKEEHRE ©/2
DEL. ChhoBbNT 26, DEEEEDHT, O & o, DERRTE2 2BRINE,

Mn4—-2-5F%8. pHERETOERELITO PSPC OF v Y RIVISHA> @R
METHZN, NTIEIHEEE g, CEELT. 73970y FLR-TGBESHE L. KO
4-2—-6(ClF, EE THAUMK, FEEO0 mN/m TOT S/ 0y FILiR> FKRER
AT, CHOONTHERANENE A TOHELOREEZTHLT, BRXOHE L
CADRENSENEDDEHETHB, E—IERKEFAO 4 BOBEQTHE, £7
E—4D&ZATIR 15 BOAEOTHETRO, B4-2-5&6ICRTI57(1E0LI. q,
CERELHAICE., E—7BESHRICH LTIRFASESEETE > TOELN, FTE-J0
BEONGICX LTIEE| 84T 35(C 8 55T THE IV, ARBEOET VEHRE. E
HETBEZELME, COTT 90y RIS HREAREEREETESLIICLTNS,

B4—2-50T5y 50y RICH-LEFEOREAHICONTH LHASETIK
(, BEM 20.0 CTT. p HIVEREE (3BEH) T, BLREE 48 . 40 mN/m TERKFE
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(o BBM 20.0 CT. p HNERE (3GBEM) T. 8VKREME 48 . 40 mN/m TIIKEMQ
B O MW 21 BEL 23 ERU 357 EOZOOERINETEI NS, EVREETILIZE
FICBEOME CEFTENATIN, FOEHENSOEFLFMEENTNHDEH-
Too WEIE 1.488 A T, REAENEWVIIEL-T 23 EFBEQOERANE > TcYEN STV T
AN, NIEBREOEIERERTH S, 35.6 EMEORFEIKPICHFI DL FUN
BOEELEFARINTLERN, ZNENORSE, 21 EFEQEFLER (1 0} . 23
BEHEQEFRE {0 1) LEEHMAITTESN. 357 EfFEORFTRBELCFRO NG
o TOTEEDNTIHES — 18HICELCENS, 2KICKREAEE &b CREFHAENEEE
gy, UL, REE 30 mN/m @ 21 EFHEOBHEE. 40 mN/m DESTZEHEM
DOEIFLD q=0 A" HEDEREELNZ ERAE 30 mN/m OANBENE < ZOER
FAHELTWD, £, WIFNO 21 EFFEOEFRES =0 A" [LBEORKELZFS q,
EELITBENRL L q,=0.3 A7 HETEREEN O >TCAEC LGS, LML 21 EffED
EHRAEORESFEIELTRSE, BLREL 48 . 40 mN/m Tl g=0.2 A" il
TRESHICENHIENDNS, Lhvd, REE 48 mN/m T, g=04 A7 fREILNS
HREORBANGD 2, REME 20 mN/m TlE, E2ZFYLRIENWOZEWD, IO LEE
PEBARRZ AL, o, 35.7 BEFHEOEHAEDRENIFIL, BENFEII5 TR
ESfHIZDNTHNZ O IIHARBENET X 2N, REE 30 mN/m TH. g=0 A7 fF
AETHRESHICRAEERS, REE 10 mN/m T, ¢,=0.15 A" (TETRESHICHKRK
EH-oTWA& DK, 23 EMEOEITLE. RAWRETHIZORERE 30 mN/m Tl
21 BEfEOEFROBEDOELAANBELIT, =02 A" ETHRENE LA LES
RYBEDBEE L EN, REE 10 mN/m TIRBEDE DAL &R =03 A il
THDESILRZD, TNoDRESHOELRENSNREEND 48 mN/m & 40 mN/m
FEASFRECTS I 0y FOBREATEL>THY, REOKESLLINEL->TWE &
2hihd, £LT. 30 mN/m DEEPD > LENVREENTS v 70y FORBESHEEE
3 EBhbNd, METH, hoDRICHBRAENEICEE. 53 mN/m OFFIZONT
HAIE LhY, EFEEORBT3AHKANTS v ¥ 0y FITR->THWEERBRRT, /X
ABIZA-> THTETHEEBhN BT, BIRICEBL AN T INBTT w0y FIC
Ao TEHTEOHERT B3HBE T NARICA> THT(AREDMBDENEES CHATE
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TIENTE, TNENEHFT B ENTE B, o DHAIARO 1 ICEE DT,

4 -2 -6 OEFNBENHOEHICONTRY, p HERE (BEM) TOTS 5
Dy FIR > TC B AEORENF ERE B EDHBN I TATENT B, pHO . £
EE 0 mN/m DEET, BE% 20 CHH 9 CE40 CEZALT 9 Clo L6 0%
EROFHTIE, KERRE O A 23 EOEFEIE g-0.15 A (FECBKEEL S, P
PRUTETH S, £2. q=04 A" FECHNSEHEANS S, pH 9 T ZEELET
D 0 mN/m DEF, BE%X 20 THHLBE 9 CICFIFTE. 40 CAEBLT 9 °C
LU HEEALICEEDTS v ooy FIZR-RERRDRESHIL 21 EMERFTTHY.
q, AMIZIE 01 A7 {HLETULHNED FABITH - =B SROBIF ST F A
ESNTE: B—3V TV —VI(CH> TOEBFNG DERLORESNHTOHET 8
XA g, ARRBUTOGEN oY, BENZATOBERIGENKETHE L HER
(L0 SHIFZRTHMEEINKELICTETOBN, H—ERERSICh-TREST, &
A OFRZERVRPICANE DN KELICEEL TR EARTEEDNS, pHO
T, KALZEEREDO 0 mN/m OFE, BE%E 20 CTHD 40 CEEHLT 9 TlZLT.
REEROLETATHE 21 EFLOBRENKEFBIZHhbZDIchhnizhDLSICR
Ao O ARICEHMECEY, g, AEICEETTNS, BE%E 20 THD 40 TEEALT
9 CIELcDB, REEZ 0 mN/m MH0EE 10 mN/m [LETEEFTOBE 0 mN/m
ICRL. HREALICEE, 21 BERIOEHRLSHTIE q=0.1 A fHE& 0.35 A1 ik
T, BECHoNGENMEND Y g,=02 A" 5L 0.45 A (FEIZESNREDERE
NHd. q=02 A" HEOBAEOKREZL q=0 A" (HEDOK 1/3 T, 23 EFMEDE
fIADESLEBERLTHD, CORETIE, @ITREALVER (0=8.0 hd 46.7 &)
TRZEL. CbT 5w Toy FILR- CEIRERENEOMELTAN, L2 Bofd 35.7
BEILHBIEITH>Tee TNARITHA - LEITRE LI T 7 FEETE T,

PEICRERLUIZEDICTS v oy FIZA-TZEIFREDRESTIEIp HEIZL - T, BES
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x4-2-1

EA O SEIE 20, DOBIIFE (

p HERFEE)

=hg
%IJII!.\

%

M ER 02 B HEREE  BEI 20, B
48 10.54 0.05546 21.08
mN/m 11.50 0.05630 22.99
17.85 0.05694 35.70
40 10.51 0.08826 21.01
mN/m 11.50 0.04875 22.99
17.84 0.03866 35.68
30 10.45 0.1252 20.90
mN/m 17.80 - 35.59
20 10.43 0.1144 20.85
mN/m 11.40 -~ 22.80
17.84 0.03176 35.67
10 10.43 0.09630 20.85
mN/m 17.77 0.1041 35.54
3 10.42 0.1438 20.83
mN/m
0 10.43 0.1192 20.86
mN/m
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Fz4-2-2

XA O/ LHE 20, OBF (KB SpH)

m

M B 02 FE FEFEE  #HE20, E FE

20->40 10.55 0.04323 21.10 BR

->9°C  11.30 0.03410 22.59 DR

)3 11.53 0.05415 23.06 BR

0->10 15.96 0.07939 31.92 (B&E) DR?)
->0 15.97 0.05820 31.93 (B#&89 DR?)
mN/m 17.85 0.04382 35.70 BR

20->40 10.26 0.03334 20.51 BR

->9°C  10.37 0.04481 20.73 BR

O mN/m  11.31 0.03073 22.61 DR

20->9  10.28 0.08311 20.56 BR

->40  11.28 ~ 22.55 RERREY DR
->9°C

0 mN/m

20->9  10.33 0.07684 20.66 BR

->40  10.91 0.04083 21.82 BR

->9°C  11.28 0.02884 22.56 BEELEY DR

0 mN/m
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TWAHENEHNEEES L5 6, BEZBYZLRTENTES,

ZEBEYOENEEMR d, . d, . d; [d BE N DEE,

dl = _____ir____ , 5-1-1
2sin(9,,/2)

. A _1-

% - 2sin (8,/2) ' 57172

A pu— SR 5-1-3

" 2sin(d,/2)

n&Y, SEYDRE o, KDDL,

d¥d? - d*d? - dtd?
cosf, = — 22—, 5-1-4
2d, d, d:
adiq? + &at - did}
cosf, = —— ’ 32 22, 5-1-5
4d,d, d,
dzdz 2 32 _ Zdz
cosb,, = id radd A . 5-1-8

4d,d,ds

INENFEZAFIC A B, C 2 TELL, Z0350—20 8, LHLT. BEOBDIK
HBELEFORANTOENZDOEMEFAY Ml a, a, ELTHERZOSNS.
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d + dfcosB, - d +d/cosB,;

g = 2tan@, 2tand,; , _—_
d
- d - d,/cosB -+ d,/cos8,,
g, = 2tanf,, 2tanb;; 5-1-8
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0} . {01} BRILICEBEE, 357 EOEETRE (1 2) &45Y, RAFE C OBIL {2
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BFENOEBEOEVANZIRINEERLTHE, INICHARTIEFALEEGYED S
DNTTL B, Elo. FAF A OEBFEINALIDOEMKTOS bRbEENNE .
15.75 A? . BAF B QEMEFEEBIROAE(. 2061 A , FAF C DHMEF
DEFEIL 18.07 A2 THB, T4 Y VEELEDEFE OkEL) O—2FIYOSEER
205 A2 (15 C) [7] &{(BRB &, KENEZBN, RZF B OEMABFNREULI .
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CEREBENDRET BEESL LT, BT C 0ZAmEEN DL, —20T (/Y
VERCEB LA RIUAEREE, HY—20I( Y VEBIRFLMNELH NI VAZE
2rxZIEANHEIN. COMBILARIVASTRBELEEAER L LERROESBES
RBEDTIOEELDOVTHHE L, BERBEEZZLHIL. ANIVLM TV OBRRR
Floxd T 2 NEFRERMESDOET IV, - FBED(BZEFNERATIHELTHIS

TEMEENDRET 3HEL LT, BT C OZE@MBED DD, a, . a, .
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(BAIBF A RU B OEBHARES &~ AMiSE)

45 ~2—-11220.0 C. pHERDE (558HE) . REE 48 mN/m 0TS v 7Oy K
(LA TCEAEREST (a)-(c) & BAET A OERLGEES (o) OBSOHERIE (d)-
M. (h) ZEHEZ. (@) & (). b) & (). (c) & () NENFNTS vy 0y FIZA-7ZE
MEE DS HOERMREAERIET. ETERLATHEC L TERICLETES, Thb
ZENRARCEETZ 2 EMEENR OMINE, ZNIVKDIZEREBEETHDEEhHN D, (a)
& (d) ZLEETRE. RREHRO @) TlH. g=0 A" #R/RAELT q, LEBICREL TS
M. q=017 A (BECREABICENHY. =03 A" FRIZIZEIME. =04 A
FHEIC NS EBREND 2 ONERTES, FEHED d) TR BEECERNMER
q,=0.17 A fHET, BKER g=0.15 A fHETHZ, £>T. (a) & (d) FERESTN
EBH-oTWBERHRTE, (b) & () LOLETH, EBEROD (b) T g=0 A" 2&K
EELT 0.2 BWOWLIE 0.3 FEETEHRAREN, F-ZYEULIREFLTLRONIED
LTWB I &N, HEHRO (@) TlE q=0 A" NEAETHBH g=006 A" ft
ELIZCHDOBIMEND Y. =018 A" FELEBXENHSZ, (b) OHFAREEENEL
B0, RREGSHERREIRESTNEL > TWA EERT S, (€) & () [FE&ET
REFEHY, EBEIROD (c) Tl q=0 A" HEICRENDHSZ L UMEALTLH, FEHBRO
) BESIE2THB, (0) D q=0 A" OREL. () DREOK 1 EEETHIN. #HE
BRIROD () [FEEAE (HEINTH S, JNIERENDEFOENE, T/ -05—EHORE
F.E2- 15H50INBEHOERBEHORTFEER, TERTIELL-T(H) Z8
MEFEHTED ZENTESLYD, HPTIENTED, AENORESNEDEETONM,
ERLDRESHEN L (HBTEA3ABRBEEC LTITEAEERDOH 2HENELOND. (h)
LA EHETH AN, KEHEAOERE © b 26.6 BEILENZ KA 2B AOAHERLT
W3, EETRIOLIEEFRLZEON > T, LILELKY. (g) ERTAMESE 20.0
°C. p HERE (M) . FEE 48 mN/m 075 v 70y Rl KETERES HER
BBY B EMTERNVD, CORMBEREESNS,

B®5—2—2IclF 20.0 °C. p HERE (38M) . RKEE 48 mN/m BT 5y 70y
RICH - EHR R ENT (a)-(0) & BAEF A OZRMHEE () OHEOHTRR (d)-
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. (h) ZHFHE7o, ERBREIZORLED OB THETRALLOEHE TS, Z RS
ETHIODIAIYVEN o, BELHBZHE, a+a, BLELHEZHEE, a, BHLICHDS
EMEZ N, ENENICOWTHLICHIBEEENVSRICONTHERTR T, 22 TH
a, MECHIFEEBNML T B, BICERERIC (@) & @) (b) & (@) (©) & () NEH
TNOBRENHELETES, ERERTIE (@) LYD (b) DN, 2EMISEENKEST
HEDICHUTHERRTI (d) &Y (6) OANWIEL > THEYSE EBENINE,
(h) DXEFEDERE © M 26.6 EFHEDHEELRSGBREEGLTNEN (@) HB 1
4 (b) LRBENRERCOBECHIINTOEL, BROBFOENE, TNA-T05—
BDOEFTERTIFILL > TINOBEDLEHRIPALLS ETEE () HNS(RYTET
(c) DEFTHREZHRATELRSC L2 TLED, L2 TR (g) CRTEEET I TIIRETES
NICERERBES T (@)-(c) FHBPTERWH, CORMBEIEEIND,

BIgF A Tl BEALDHEE. KEAROEHRA © N 26.6 EfHLOFEIEH
ERTEGOHN- Y, BLBETHERBRICHIE LICRESHNEL > T fzs, BHK
BEEFIWERONOEM -T2,

B5—-2-3(2F. 7590y FITR-TERNBESHOERBR (@)-(c) & B
g F B O_REBEETOOIA 39 VBN a, B EICHDIFEE () DHEDETEHR
d)-(f). (h) ZEEf, EBRHFETIE @) LY (b) OAN. 2ENITRENNESTHEZD
(Xt L THERRTIR (d) &Y (e) OANHERE( LTS, (h) OKEFAEOEHRE
O A 17.7 EFHEDHERBORAGTHREEZBLTHEN (@) H2WE (b) LEREDRE
FCOBEICBRASINTLED, AADEBFOENE, TN/ -JS5—-HORFTEERTIE
CE>TINoBEDLZFBLLSETEE () NS BYTET (o) DEFEEA5HER
TEECEH2TLED, £ TH (g) CRTEEET N TEIERTELONIEAREST
(@)-(c) EFATELSH, CORMEBERBFEINS,

BAEF B T, EROMBEL _TMBEDNRLALDHE. KEFROEHNRA ©
A 17.7 BHEOFHEHGENERTERN-2Y, BOBEETHERMBRICHCLIRES S
MEL > TVelc, BEGREEETFIVIEIROMLEMN 2T,
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BINETHEN, COHETHE PSPC DERNERPZOMAFIRRNENEL, oS
L& BEDRBBLEIELEIATITE 270 DE Y, (g,(), ©) TORESBEDL J (g,0),
O) DEE, BESNIEIRE J,, (g,0), ©) &

Tinse (@-(1) 1 @) f hip, q,(1)) J(q,(p+i,), ) dp
(-
1 242
g ! (g,20 and a¢,>0)
, \/ﬁai ’ :
hip, g,(1)} =
! Hﬁ‘3-5
8,0 (otherwise)
, . D,tana,, W, ' .
- +
(l ete Lo )X 2Dsind 12 e
;=
1 .
B (otherwise)
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