DEUTSCHES ELE KTRONEN-SYNCHRO"I'RON D E SY

DESY 79/85
December 1979

§b~2leB

GAIEEE

CHARACTERISTICS OF PHOTON-PHOTON INITIATED 3 JET EVENTS IN QCD

J. Field, E. Pietarinen
Deutsches Elekironen-Synchrotron DESY, Hamburg

- K. Kajantie

Department of Theoretical Physics
University of Helsinkt :

NOTKESTRASSE 85 - 2 HAMBURG 52



To be sure that your preprints are promptly included in the
HIGH ENERGY PHYSICS INDEX |
send them to the following address ( if possible by air mail ) :

{ DESY
Bibliothek -

. Notkestrasse 85
2 Hamburg 52
Germany




yiis Jusmizedws sawduod of +g39( palw13TuT uoloyd-ucieyd uo sjusuTIadxa
gutuwetd 103 Juejzodei A(IBIT> ST SJUBAD 32[ ¢ ay3 Jo set3andoad sy jo
a8psymouy v "sjueas 3ol ¢ o3 popuaixa 17582 3q UED UOTISSTHOSTP Yl IaAdmOY

fgjuaas 32l ¢ FO §7TISII9IDEARYD IY3J AIPTSU0D 0 871 aaded sty jo esodind 2yl

sgausad 3af ¢ pue 38l ¢ *3el 7 ay3l uo s3USWAINEEIU INO

BUTAIIBD Aq pAIEa] Iq UEd suot3oypard qod a3 ¢{1as1aau0) *(z *313) ucjoyd ®
ut suoni$ pue s3yiendb jo ‘qOh uI IqEINOTED ¢suUOTIDUNI UCTINQIAISIP BYl 3O
s133 Ul pessaidxa 2q UBD SJUIAI (s3of 2d1d weaq ‘A1aatioedsan ‘7 pue | Bul
~uteIvos) jaf y pu 33[ ¢ 288yl IO SUOTIDBS 85013 33 .Hmto.mu I9AC PIUMING
axz suweife1p syl TIB uayy "ol adid wesq 3yl 1182 [TBYS a4 W IYA ‘30l 1a
11ews ¥ wioy suonif pue syxenb 953yl .mw woxj emod s533[ ayj ‘weiaBeTp uiog
ay3 uy se ‘*=:Ioym qz ‘314 ut 0 sa{fue 2%1e] 3B 110021 uonid pue yaenb e
s1aym ‘ez ‘qp *s81g uUT usous 3Pyl Spduex3 103 UOTIOALITP TRTITUT IU3 UITA
127ie2Ed Aliwau suoni3 pue syienb 3o Jaqumu ® ‘uoT3Ippe uT ‘urejucc sjal

Ig y31y o3 Jurpeel sweadeIp (DD IIPIO 19431y "4A1oeyl uotjeqaniizd jo asn
saT1138n{ YITYM UOTIDEZIIUT yrenb uojoud ey Jutod B Surtatd [[ays-seew woiy
1e3 s1 1ojededoxd jaenb jeuisjul Y IPYI S3InsUD wxum:v ajels [BUTI oMy

¥yl jo Lg Y3ty oyj "By ‘874 UT umeys wexSelp uiog aab oyl eIA 14 o8ae]

yo @jB3ls DTUCIpEY B Jo uo13ocnpoad syl o3 SPEI] :omwﬂﬁﬁoo uoioyd om3 ayl

b Fo aaplo yjoiaz ug *£3111qeqoxd smeI[TIN=-A9NORSZTI3N usouR-1IM € YITH
uojoyd 1arieied L][ETjuadsse UB IJRIPPI 3 pue +m ay3 yroq soseasoad uojoud
—uozogd uf .m%n@ 1Te39p UT PassnDSIp uvdq ApIUSDLA vAEY SUGTSITI02 3 9
£%z0ua y31y Area UT wsTueyod uoloyd-uojoyd syl woiy BUTSTIR 2ANIONIIE

3ol »uy3 1oz uvoyjemtxordde wyztaedel ButpeaT ut (Iad Fo suoT30Tpaxd 3Yyj

WoTIONPOAIUT °]

'pasA{eue 0STR 21F SIUIAD

3af ¢ ay3 jo 1E01dA3 mﬂo«umeuuou a8ieyo @yl ‘sninoied I3[ JoO uot3eoydde
[8ACU B ST UOTIBATIDP ay] ‘uojoyd e ut suojaed om3 3O UOIINGIRISIP B 03
guo1zouny 1n3onx3s ueioyd ue Jnssl 8, UBIITH JO uoTleZTIEIaNA8 B U0 passq
@ae s3[ngaa asayl *3=f 2drd weaq 9yl 3o SUCTINGIAISTIP unjusmuom ISABA
_suei] pue umjuswow j(euIpniTiucy ‘4Basus Mwuou ay3 103 {IOh UF pRAaTiIp

saw guorseaidxy ‘possnasip aiz 3=l adrd wweq + vavmvlo+w &~ 29

-+

ad£y ay3y jyo si1usas 13[-f PaIBIITUIL ugaoyd-uojoyd jo sarixadead ayy

308138y

HUTSTaH JO AITSILATUY
Ys51s£yg {eoT112109Y] Fo Juswiawdag

a1jueley 3

dainquey “ASE0 UOII0AYPUAG-USUCIIAITH $IY2HIN3(J

vauIeIDTg A ‘PISL H'T

aob ut sijuaas 19f ¢

paae13Tul ucjoyd-umozoyd Jo BOTISTAVIIBABYY

6/61 49quadsg
G8/6. ASI0



(1)

uotinjoa? Qob @397dros @yl o3 uvoravwrxoidde poo¥ ' ag 01 A7eyI[ os[® 51
pue seTmUIo judledsuerl siow o3 SpeI] &TYI *syienb woi] woliETpEl UORIS
2Ta ATuo 29BTd $3¥E3 UOTINTOAR (Db ¥yl Butunsse ‘+s°1 ‘uorjewixcadds

@ouaten 243 ut 32 odid weeq 2yy SSNOSTIP ISITI UOTIDAS STIYI UL [ieys oM

sassa001d 39f ¢ peieiatur uojoyd—uojoud ur 19 =d1d weaq 8yl *g

‘ hp.wwgﬁ paau Lfuo aa (g uorisas) jal
adrd uraq ayz 10 10TINQIIISIP ABisus Ayl autnmislsp o] ‘| SI3AIF te unjuenh

Z

piey ay3 jo Ux A%3sua pojeas ayy o3 pappe |

e 312 voriejuawSeay ayj jo

£31au? paTeos 3yl Jo snyea ueliwidadwa a3yl eyl 0By oyl sessoadxs yYoTyM

ﬂ.ﬂ.q

Q
G N R Aaxftin_ﬂa;x;xp}ﬁg:x vxi M
, v

AINI wns wnjusmou AFIBU3 4] §7 h_wapﬂ% Jo sertjaedoxd ay3 jo aug

.ﬁm_ snnaTed 39l Jo uorjeoridde mM2U B ST UCTIBATISP §171 .ﬁou uIIIIM L9
paATIAD .@.3% uoTIDuUNF ainjoniys uejoyd oyl Lea [RANJBU B UT SBZT[F1aUaE
\fwﬁ:w& NeTINgIIISTP By .w...‘\wo 18pI10 3yl jo lg Jo 12 .wc jo 19pio

4 1

a3yl jo sT e jyo ssew 3yl *wojoyd syj wozxy BFuijeutiBric el eyloue ST '®

‘uoIsIfiod paey 3yl Burieritur 3 10 b ayy st 4

® 819y *(¢ *914) uojzoyd
*
2 ur (3'D = 4 _mv ejuenb om3 Burpury jo Liysuap £3171qeqoad arsnio
r4
—ut Teurpnitduc] arqnop oyj ¢ ANS\.‘WG ,H\«.Jck; Gﬂd\, 5T BUIMOITO}

3Yy3 uT IapIsuo> [IrPYS =4 1o3[qo DIsEqQ Ayl ‘Tsaa{ yeotlaroDyl Iyl ug

.mo_u ut 3uTi93]ETS UOIPERY-UOIPEY {3T1M UOTIDIUUOI UT Paraplseiod uaaq

asey add1 sIYj Jo $3%5a001g ‘uorieumns So] Bulpea] B 10J pasu IYF INOYITA

weide Ip 219plC }£2407 @Y WOl S[GRINO[ED SI UOTIVVS S50I0 BY) PUBR OO &8
uays JUBISUOD UTPWMAI Bjuenb ayz usemilaq ssydue 8yl °*jusas 38l ¢ surnusl

® 031 speaj siaciefedoad paey omy yaTH weaderp wmv @yl » 81 ux

*piey sT Iojededoad suo ueyz 210w aiaym sueIBeTp gOh WOIJ PIUTEIGO SIUBAD

320 ¢ sutnuad ai1e 31aY3} dAa04E PIUIFAP S8 Sjuasa 33l ¢ 21§73 03 uworiTppR U

‘uotyonpoadoida o13seyaut desp ur 13l ueriwiuswdray 1a8aen
@Yl 03 AETTUWTS ST 3T ‘ejuenb IeSUITTOO 1SOWTE [PAISASS JPNIOUT 0F UOTIITUTF
-3p SIY3 BUTIpuIIXI I M 3IPY “uonif¥ 10 qaenb pareiedss o18urs ® moig

130, v *3uryeads AT30Ta3g 39l ad1d weaq sgy payied BuimoljoJ 8yl

s3Tnsax | 13(

ut s1 sjuswBriy 3°31e] J0 suoni® pus syaenb sssayjy Aq pswioy 32alqo ayg
‘UOII0RTD JuUAPTIOUT BYI YIta [opTeaed Af{ieou g suonid pue syienb poonpoad
JU3 YOTYM UT Bue §1 Uorieandrjuos juBuUTWOp Yl ‘q ‘ef *s3T4 Ul umoys

aie ~qu 13p1o 03 dn sweiSeIp Jjupaldal BYI ‘suonif pus sjyasnb xaylang
831TWa pue uoTINjoad Q)Y s®08adpun Jrenb ayj ‘eniea IVaey FWI urRilE

ued oaenb Y3 3o SseW JuBIIBRAUT IYJ 210339 .Aertvw+_vwvl SSEW JURTIBAUT IO
jienb 7 y3ia worlnaya 9yl Jo Juaiuod uon(? pue yaenb ayy seqoad ssavoad
Ig a8ie] oyl (Burmoyrey 8yl $1 q ‘vz ‘914 jo sessavoad syy urv jef L4
~Iigme pIiTy3 24} Jo aduaIsIXe 9yl 103 siseq Teaisdyd ayy ‘I9piro ur aiay

aq Leu 18l adrd weaq, pue Jusa3 a3l ¢, swial syl jo UOTIBITITABID ¥

*suojoyd o3 mmu snino1ed 38l JoO
uotjeoTidde [aaou Builsaiazul IIYiex e ol peal iTIa 313l =drd wueeq 2yl
JO Yapta aelndue 2yl Jo UOTSSNOSTP YL 'PRIPPISUCD 8q OS[E FIIM Su0I]

~2131100 281ey) *POUBISTAD $IT Ino pajurod A{U0 IARY B OS SUOIIBENI[EYD
*3al adid weaq 2y3 jJo saryzadoad syz ssnosTp Treys as ‘rernorjaed ujy

*pajeaedas 9q 3snu s3ulaad 39l ¢ ‘g ‘z syz ‘suoTiorpaiad TedIILIOoBYl BYI



® (x Lﬁ.w@\mmx;th:@@xﬁé w;w Amlxmwvfw,% = (%) wj ?I%

SEY IuC nwx + X - mxvnw

gutpniout :a1duis Aasa ST gy UT UOTINGTAIEIP 2YJ JO UOIIB[AITED 3L

‘Bunjyriissmaiq uonid ol anp 1

M £g pIonpax
e LV,

§1 wnjuswowl €31 aouts d'm=""d Aq usald aq pinom ad1d weaq ay3 uTYITMA

Haenb souarea jo ALy wnjuswow ssasasueay ayy *39f adid meeq aroys °yd

30 Bd ay3 se oues sy3 57 uoTirWrxoldde aduaTRA Juasead 2yl UT YWY

Ly
z
1> xuMNn + Jz {ezeus? ur *(uorjeurxcadde utog) sverd sejed UOTIBIPEL

t(qy1 °*814 4t 2ol uorizzjuswBeajy 23 JO UNJUSWOW ISISASUEII A ST

(€}

uony® ou “*a'1 ‘| = [ It B _ 8y ey 230 "uUOTIEAIISUOD A33du3

Ox _x = Nsnm - X = Ausl_vnx + (2-1)%X = g ‘(q)yr *81g ut

ATdmts 8T $TYIL

837 sseooad paey ayi pue 83 uoljejuswdeiy ayj Jo SUOTINGLIFUOD 3U3J

Suippe ¢<s°1 ‘39 adyd weeq syoym 3Y3 3JO wnjuswow PITEDS IMI ST gy ()

.uw—...

2d1d wesq ayj UTYITA }Iend IDUITLA SYJ JO WRIUIWOW pITBIS IYI ST o, )]

1SMCTT10F s¥ pRuildp .Mn pug A, «8, sarqetaea

83 UL UOTINGIXISTP 243 232Tn0Ted am 1af ad1d wesq syl 2qTi089p 0

(9r/1 4+ Cuc

Aq patrdii(nu 8¢ 03 ST (T) “bd *813TQNOP INOABT] wﬁ% IIA0 UNE OF

A.L‘umxu ' nn
(0 ol i ?L 9} w
o) M-
g
axre \:#3m 30 mmcmaoa|_|ﬁx syl ‘unTIBIOU pIARPUBRIS UL “BIBUM

'

m%wqﬁd?vs_s mln NU
q

(9 mw\SNx X)¢ ﬁh.w Dty m () m_& \jowwxv%u
)
(x) "8 (0" 2) In{ (2 ¥=x)g ZP 2P = (/" 2x) 3
L

Q

pue

X Swh Ag
(<) NQ - m\ﬁ == ﬁwi:%

[4

(g xS 3= (i ;uit.xmusuw “sTXix =g

(v} rﬂ.\kwﬂn.&« A«rm:, ukaluﬁx ﬁh«rmﬂrmuhxw.nax
$3) 3,1 23 IM.. ~ ¥p
n- 5 M@?KEN b gent P

ERELF

@) 7

W7 _bopthphy
nBent ] P

o

~

mw ﬁaﬂXv m_Aﬁﬁ\ﬂv« Arkw 2| xr% 3%

Aq uaatd (yaenb n ' Zo3z) ST Aawl .va pue ( b .ﬁhv e s3al

] 2311 om3y Sutonpoad qi 814 ut jusad 39l ¢ 9yl I03 UCIIIFE FSOID BN

*{g woTIVES) 1RSI

Im.l



(a1} h..w_sn@\ awqmjuw_o.wl\quné m:x%x nCQ(%

BIAYM

‘an-y
2a EX 4 Ax o uxaBy
e (x--1)e (X1t Hh

((g) *bm *30) £q usAald aie 5 pur g ‘N 238y

(v Mmtmm ¢
:mSA‘Qmé@ Tcx eﬂL J,|Iouw§
;

il
1

1 ar ' ¢ Ve X
OB anfeemgh exeom][oxy ] ;%q " 2

nmh LY g X) azaynm

(z1)

I 2N S Y /T gp

%.EQI& nm 2, Wﬁ we wx%bw%«n%#mﬂ

i<

19InqrIduwod (7 *F1y) WW ﬁwmm pue

.W WA.! W& sassaroxdqns om3 8yl os[e moy ‘uoTivwixcrdde avudieA VY JO
£y11prres eyl Burunsse jou ‘ITnsaT [8Iausd 2yl aisy aall osE °m B'p'n = ®
4 Adgﬁﬁv\fd,ﬂ SU0TI3UNJ FINIONITE UMOUY 217 JO SWId] ul passaidys

o

aq ued 18l adid meaq syl yo “x ABIoud [¥iol 2yl UI UCTINQIIISIP Yl sV

) =xonw

s1s1ouad ur sninaTed 38l ur sB TTem se ‘aaay *Lpnis xayling 2a19s0p

[4 1 1 .H.m_ d

Aiaeard d = di uorydunsse syj 3o saduanbasuod @ d = _dj d]

LS |, 4] wor u 3 u s de = 4/ de
1Yyl ss17dmt uayl *b - boasurg . d= %d. la e

w3 ssidur usua (t1) *PE O -, g ocd - [, 4] 3ew3

paumsse (g) *bg ur saey am M%..._ snino(ed 380 Jo sa3Tni 2yl Y3Ta Jusweaade ug

(Z-v}jz =~ 2~} Z £

(r1) + =
i T T

BT UOTIE[A1 DIJPWAUTY [E1dUaB j0BXD
EXE Aﬂv + ovum LY. _m y3s %d 4 'd = b sssn0xd = 103 .m.n o1 {g) ot

NA 9[ge1iea uoIlei8ajul ay3 Fuifueys £q PaIPTNOIED ST UOTINQIIISIP Ma ayy,

Q
m )\ﬁ Q Tx mzjﬂ H.KQG ay! N.vOm,ss meh
v

o1

aagy OSIE 8m POZTITEWION S1 UDTINQTIISTP Nienb aduafea 3y3z aoutg

-
?x\%_\@s? ? 39 qswg_sw& TN«? L ad? ?v@_b.?_\sﬁ; )%~8z)Q

(6} o .n
A
(TmzE-Tx) ¢ ,%,_n%%m& = @l 92 wx) o1y
3

: ﬂm_‘NTnxv w—uﬁw 4q AJCQ m:.aﬂ ax3y3

¢
Furoerdax £q (g) *bE woxj pauleiqo ST pur (q)| ‘Bt ur uexdeIp snynofed
39l aya Fuiienjead Lq ULATE ST UOCTINGTIISTIP 9y ayl uotjewixoxdde aousimA
qussaad ays ug *({}) *bg) uojoyd 2 uT wOTINQTiIsIp uolird-omy) BY] pesu am

gy Ul 10TINGIIISTP Y3 2IBINDTED oF *(7) *bF 01 PaI13suT 2q 03 ST YITYM



n.wd\.wdw a mewmv yats) (g) *ba Jo sTseq oyl uc paIBIRITED SUOTIDIpaLg

.GOMuwﬂumm

1Te33a0 9Yy3 jo @3ewmylsa pocd © saard suoie worjewTzoxdde uiog 8yl -

1. Z

el o x
[

FOUTS e pue 3 a81e] 10y 19Buolzs ST " 11eWs e Juixead oyl -

*uay3 T1BWS ST (Z, 9 + 1. @)

'] 2EAU ¥ JB $IIBUTWOP X2uI0] B3I C& m_mh pue P«Ch.%% sueTioung
uc1Ingriistp uenid pue yaenb 8yl Jo anoiaBuaq JUIIRFITP I ((Ly) ‘b
N i

s3927381 STYL *“X - [ Sn[EBA UNWIXEW §31 1e3U “x 3¢ 3318T ST I9IIEL A3

a1 1ys Oy 1iews @ anﬂwh 12a0 §23PUTWOP S$S®DOIdns WWAI.T\@ ay3y -

‘6°0 A& X 3 2utsq rdscuxny ayl f(x-1)301/1 91T [ < X Udys

D& h\h\\, £11Enaay ° b\wH 103 pesn (7|) uoTIPeIiISwpIEd PIBMIXKOLIdAR
9131 03 @np b2 Al..u%aow JjuepTa® 30U $T STYI Ing ‘/-¢ °SFI4 UT umoys
sassavoadqns a2yl jo yjoq 103 O €= Ay qe s TUBA S0P wxﬂ\@ﬁ UG TINGTIISTP

ay3 f3oez uy 'ueTIngIazsTR ABieus proaq I3Ylel B SBY jaf a2d1d weag a4yl -

1521n2T] I63Y1 WOIJ SUOISNTOUCD BUIMOTIOF
meIp ues 8y /-9 "sTig utr umoys aaw (L1)-(zZ1) +sby £q uaa18 19l adid

wesq 3yl Jo 9 £315u2 18303 3Y3 UT UCTINQTIISTP 2yji jo safduexa TEOTAZWAYN
'(1°0 “z°0 = % oste) A% 0z = Vb ‘170
snlEA WY1 DALY L 181 puB(Sweaq syl o1 gy I° siel fz = [F3Y CSTE)

0= [F SRV .QOm e yjoq vie s3a( Lg a%ae osl @yl eyl 085 ssadoixd piey

|O.—'

3yl X1F puUE ¥ = Yu 439 DOT = rm% 2800yp am suorldipead [eviiewnt 3ald of

1

- « 4 Fuyiowzad
£q pouteiqo ATdurs air paBupyoialul Iie 3 pue +w jo se[od Iyl UM UT
sasgenoxd 39l ¢ jo sa3ea a8yl ‘UOTIDIATP aaTie88u 9yl o3 08 o3 sivzaid uonyd
ayy *a°1 ‘43rpidexr (waenb) uonid syl Buleq nwmu—h 01 spupdsaiio? 3T IBYI
yons ST {£1) UT 103103 judpuedep-i 343 jo wiof 3yl f081Y ‘UOTIVBXIP IATIEIRU
au3 o3 of uwayjz 1ris 3of 2d1d wesq ayy fuorizarrp TeutpniT8uc] earitsod 2yl
se pautyep ST @ 2y1 0 UOTIVRATP Byl JI ° @ AU wWoiy uojouyd B Y3ts apIf1ov

yaTys uony$ 1o aenb B 03 suInd 3 Iyl ITVYM sasgavoad oyl eopniaur Lluo

(#1)-(g1) *sbg “3al adrd wesq ay3 ssnuslp 01 ST WIB 243 SOULS 3wyl oSIe 210N

¢ b
0 =9 g1 = g4

(g1
X+ 9X)

h | ¢ ,

(zx~¥x-1)Q (25t )= =("x'8x) 7
- .
wmwxlmx:tl T w b wm

uctieutxcxdde uiog 9yl
ut ._..._D uI punej 2q ued UoTIRZIAIsweawd payTR}IP 210W Y GO X600
107 ¥ € uBYl SS9 Aq [NEIT IDOBKa SUI WOIJ SI3IFLP JAGqQR Cszw feg'q

(1) . xoet 0 = ()%

9 0~
v G+ % €00 = (%)%3

% +x) 9100 = ()"

"mru suoT3rzIalaueied a7duis ay3 asn

:.m.;mmammwomu:aHmUﬂqudchom.nwv uon]8 B 10 jzenb Cuum - - Um

b
.A:VW = @ UE Jo uerIINQIIISTP Ayl Fo 3ied uauncmmmchNO ayl 8T



sutelqo ATABTTMIS aue ¢ °Brjf U (7) weadeip ayy 1og

(Ri ) Peef (R ez e

(52) Tx Pn_ L
z Nivv z AT .|L Loy, fizpre
A2 s gplel 22 4 9 “TX x
ﬁNu_\ z wu _\ » oz Nm A 4 v :\;
X—1
((0z) B1A Ly SUTEIUOD OBTE &) I[NSAX 3Y3 YI 1A

Z
{s1) 3ursn Md £q (12) ut £ saerdax 4Lew suo Idulapuadap Lg a3 BSTISIP 4,

(72) ANA‘dE :‘Svm +A.%CHWQ+:\QMH Hhm.:::wm_mwm_\

ERENEY

«L T ' Tyly
2 he| So7g = (Ao
A

£2) . aibt _ R
(ol B4y (R P ey oo oL
1331714 UBD BM SjuSWOm T.ﬂx Jo swa@al ut *£7

~juaeaindy *4L12aTioadsar ¢ e pue <\ SaTEDS Ayl 031 (13a0 paleiFajutr 3q 03)

® N
BIEDS 2UY) WoAJ Naenh ' JO UOTINTOAD 2Y3 OqIIAOSAP A—__HG.W pue N__.dm pue

bt
b @

sa3YM

(z2)

LZ7V) 427 (z)

a0 (2 A1y (e o) P10 () B (oo - g

T T ?&m Qﬁ 2y gy LD
hN? @%&?1_3ﬁﬂum \M @MM A\_/ X VQ c:”u,m

({6) 'bz jo ucTiezTIRIAULY IYFTI[s B EB) wayI ST
3Insa1 3L *SITQRIARA AITPTdRI DUz WOl pPIIFUIWIIDSIP 3q pinoys (og) *ba 4q

vm_.:.”mmv.n.w..S.awwwﬁmsuumu:w ANH& no Nm.@ ..S ﬁmc.mv mm:wzm:..nko:ouwnu:H

Ghse p QY (D) p 98T
{0z AN*D v F ) - %4 m.us\ymwo ? b I,L/

pue ({01} -ba 13311® syarwai aas)

Ty pue Ly JO WNJuBWOU JSIDASUEL] DATIBIII JYJ ST nnn.‘ &w& 1q LRI

(61 by T edw

1swiog ealjruIal(e Bul
-MOTTO0T @Yl UT uUd3ITIm @q ved [eaBalul sIYL "ucloyd ayj o3 Fuipdnod b sU3I Jo
d ssem JueTIRAUT Y 13A0 23eIFVIUT 03 sBY U0 ([) weadelp JO UoIIB[NDTED

z
8yl ul *¢ *314 zo swealeTp sninateo 32l oml 9yl jo suaal ul passaidxa ag ued

SUOTINQTIFUOS 3Y J[e FO wns adyg Ty pue e suoarzed omg 3yl aaT13 03 youwaq pue
aayord sauty Wrenb omy sya 397 pue Buridnoo HWTM a1113nTod BY3 BIA
A7uo sxaenb o) saydnod uozoyd ayl eyl IDeY B3 3sSN BA A«% qu;vc.ﬁ_wﬁ_‘q%

103 uorssaxdxa od TINJ IYyl 8IBINOIED 0] ‘uorlpwrxcidde sousTea Y3 UL

{uozoyd 10) uoxlvals ue ur ¥renb n pur n e jo uotinqrrasTP Byl senl1B (g) by
uoloyd ® ur suolied os) JO WOTINGTIISIP YL °f

*suldte [eifaiul IY3 IIpun
mnoﬁ.poﬁsmnw 21qe3 s Juiinirisgns Aq pauleiqo =Iv Hy pue gy e .;w.._.n_ ¢ aM..n_
UT SUOTINGTLIISIP 3yl *(g) PUR (g) ‘(z) *sbq 3uisn uwoijwiBajul (O 1ismnU

pIeaXol1y3TRIIS Aq INO PITIIBD ST UOTIRINIIRD YL 0O[-8 '$813 uT umoys axe



(ze)

()50
9) 5%
)

{ W_s
bop = (1)
uot3ewIX0adde SduUITEA 2yl U]

C S W saams (1)
wexdeIp S[TUs wmvn_ ispio ayj 30 189 I® e § 814 ur {7} wexde 1p SOTNTED
190 ayz o3 BurIngrriuved sueadeTp 8Yl 1Byl 230U LBW HUO OSTY *3utrrdnoo \z¢\bt

10211p YY) WoaJ BUTSTIR UOTINGTAIUCD UOSAU 103034 1E> 1807 0UswousYd Y3 Woij
guisidz Ajuieiiecun 243 Lemdue ST SIdYI X IITTPWE 104 .N.O,N X JO SsIM[BA

. 107 uotisurxoadde pood ® ST STYI ILYI $AIBRITPUT ﬁuu A\FVXMnms% uits
soustasdxy 'auil yrenb syl JO UCTINTOAd Y] UT UOTSSTII uen18 ALyue Jurpni?
-ut *a*1 ‘ucTipmixoaddz adusrRA UT ¢ *814 ut (1) weaSerp ayj aspISUOD LTU0

11eus em Aj{eoiikisue { \f_ﬂx“vxvm_wd-aw JO INOTABYRQ 9Y3 PUBISIAPUR O

*ganl
wns wnjuswmow A81sus AIsyies o3Te (Lg) Pue (fz) *shd jo sypolq Butpiing ayl
1pq3 30e3 Y3 woiy L1duts smoyioy (L) P (iY) *sby jo uns 2yl ao3 {0g) “ba

(:018q (1) 'bs @es) ucrisuny uo13ngrilelp uojied B{BUTS BY3 Fo LW I ST

?&K

(e (W) ff\ﬁm‘\racw f«.% @ﬂnw MQNMHA\FEV:sm
IS

T, Q azayn

(0g) A\F vfﬂgv\n_ﬁﬁ% A\F .n_\..ub_.ﬁvﬁ«ﬁV AL/ Y N. m_ﬂcvcw IN

IQ—I

saa7§ ‘sivewom Jo SwIdy UT YSTYs ‘([) °Tna uns unjuswon-£31aua U3

Fuindayd £q snotaqe Ipewm s sweiBelp oml Iyl 10 fouaToryyns pue L3FSSe09U YL

*ai9y pajussaxd aqd Jjo0uU T4 PUR AyaBuay asilyel ST 1Tnsal ayl

f18ABMOY 'INO POLIIED A[18BI 3X® (L7) Pue (17) Ul suotjea8ajur Yyl ‘4 ut
uotivung TelIueucdxe XIiIFW B SI Amaﬂxyj_dﬁ aoutg '(fz) pue (1) °sba Fo
mns oyi £q usat® T uojoyd ® UT suolard osl JO UCTINGIAISIP 9Y3 103 ITNEL

s397dwos syl *Xo3I3A ﬂmn_n BY3 3O 3judwow IIqnop Y3 ST Ad~»€:vﬁ~«3v£&. pue

(62) v +u LU u a ot
M..rﬂwlilm.u_uﬁx b)+ L xxmn i_w
L

(x#)% qL
LY PRL N

ERELL

2 (1 ~Futu) ff\ﬁm(,nﬂlestcvfm.ﬂ
h e
(v gy By mamof Ry 409 Bl S0} 10T =
A A
(90)

od
hmqh«:éréé (1-rurw) oy ¢ :n_wﬁ T = () TG
(e)¥

|ﬂ~|



mo Aq 38l =ad1d weaq ayi jo 1wyl pue Nc pue ) 4q xaenb pue uoni2
fgauenb fiejuawaie I4 Y81y om3 ayz yo saBimyc 0113vaT@ ayz Surjousg *i1af
yienb Ig y31Yy 243 Jo 18Ul 03 231soddo a2xeyn satired 33l weaq 8yl (q “Fta)

AWWAI Wb g1 A8orodoy 33f ¢ 2y3 o3 Buipea] ssavoxd Suriazieos piey AYI USUM

SUOTIE[81I0) PBXBY) %

*ucTIETIpPEI uONTE 01 anp UOTIIDURT BINIONIYS uelied oAl Iy 3o

uoIIEITITPOW Y3 SMOUS () puB (/g) Jo wostiedmos a3yl °*(g) 'hb3 Jo wmorzenyEADd
14 A A

((2d'az)rbe—rag)+ brb oo

m+m 30 §31ex Syl 3JO IIPWIISS YBnol e d¥ew O PISD aq ued (/g ‘b

Iy
- = (g (o) e B 78 - (o)

Ted1asunu 3yl jo 22efd uy

mwa%

uoryeuixeadde uizeg syl yiars paaeduwer 8q 03 ST S5TYF

(+d )% (x0) % ] 24 ‘o
N EEY : X+ kX
(e X Pﬁgh ()5 dx mr mwngxv. n Aw u
ED)
(L08) ] sz g d fi65
. by = 4d Untey vz
e S e

Jayg(*-f)

0 Nluxl_ ITWIT Byl T fsutelgqe auo {4z) cIur SIY} Furirasur

(9¢) \—Inuru.w,wrw

-.C/x b

:((ge)~(zg) 'sbg *39) Niemb ® UT UOTINGTIISTP Naenb asusgea ayl Jo ITMIT | & X
243 pueaBaszul a8yl ul ST ued audo uwayl *aiqedI1dde 3q pinoys uorlewrxoidde
aouaiea Byl YoTYA UT ‘Q A.lmx.._xl JWTT dY3 19Ylaany 1apIsuo) *(¢z) 'by woal

Fut3laewis Aq pesiyeur AIJUSTUSIAUCD ISOW ST }[NS3I 3Y3l jo aouapusdap M_m ayg,

.Nc 881 JB USA@ JUNCOIE OJUT U3NEB] 3q 03 IABY SWIF] YI0q

(%£) *ba ut ‘avasmoy -uoriewixoxdde ulogy oyl ul s® Ndmg aezoey oatiearld
—TITnW B ST jInsal @y3l jo @ouspuadap Nc ATue ayz pur paidayldsu L11EOTIO]
~dudse aq ueo . ﬁw@ﬁb\m\ﬂimoc WIal 3IBET BYI UAUL *Q uJ___o gutiind £q°

Yup ]
{%g) woiy paureiqe sI A\_/;\Cm:s,ﬂ 03 uerisuixoidds aduates ayi 1Byl ION

(s0) [resrn g seu wz&&%? ST w_www

(" cfp'pinin lssc

paumns) uvoTipurxoidde urog syi zo juswow I[qnep Y3 ST n_wmw aasym
a

(%€} - i
% ~5\~va TS\_MK.V .‘:\QI :W«. b ' n__@WW

90\ [ GoTuty) - (0 rueu) f1bEg
‘P

k3 ~
:T+v
usyy

QoL W

(€5} mpigijHﬁAMWWVIZ:Wﬂwu%W e~ vp ‘0="p

2uILJSTIBS UOTSUIWIP SNOTEWOUR 3IITIUTIS-UOU PIRPUBIS Y3 BT Jv axays

ISP g IR L a1



spuelutly 30 Amapeoy a2yl 4q 3ioddns ou3

gagpaiMompe *3°d “43T[EITdSOy 103 dnoa8 £aoayy 2530 243 SHUBRYI "AA

TS paiMouydy

"Tz1] Tues 4q

pe1pnis uaaq AJ3us0ar OS[R 9ABY SUOTSITIOD R & ur suotiE(axi0d BBIBYD
181 peiou aa iaded STyl jo wOTIaATdwed FYI ATV ‘usTuRyoIl uoTreIusEELIY
ay1 jyo sTTelep ay3: uo Futpuadap STYI Woaj guripnsaz ‘uc13v[91100 agxzp
Azejusmale 2yl Jo UoTINTIp 3yl ‘3af 8yl uy suoapey 1«2 Buipee] 3yl Jjo
Jeys woiz PIITWIIED 29 ISnw wniuenb LiejuswR(d &Yl 10 a8aey> 24yl ‘@sanod

3o ‘@stioead ul -paldedxa @q 03 0ST® ST Nu ._o SIUSTDTIFR0D UOTIB[IALOD
s8aeyn sy3 ur sBueyd w3rel LTIETTEIS B 8y 10 uvorivuny ® se A73uoxys IBueyd
sossadoxd-qns Om3 BYI JO SUOTINGIIIUOD BJATIB]IT Y3 BIays ff *814 UT umoys
1ey1 se Yons UOTIBANSIIU0D DTIEWIUTY ¥ 104 TIUAIIITP £7Buty1a3s SN

a1e saesavoidqns 3usILjITp om3 23 103 pordedws suo1IETaLICD SBaEW I

o ==L BN/ EE) EED

suo13eiouad daenb s3spdwod jo aaqunu Aue jo uoTIEITIXA J0j]

(2% ‘0= 2

b

Nu Buyeq MOU SINOAETF JUSLAIITP 8y I03 A030E3 BuTiy31em 23

aTTus ¢

(1%) A wov -=1

13Tyl m@waas« syyy *9se2 STYI U} Ncl = 1p uosesa sums
syl 107 *(qz ‘*3Td) F_m Twm woiy PUIILUTITAO s3uzad 38[ ¢ ur c1az aq

03 paidadxs st mc uoni8 sya pue uejowd ay3l jo AITTRZINGU Y JO SENEIIY

'y 7 A(uo Aq eniwa

ANCABTJ UPA3, JuRISUOD Y] woay SuraIFIIP SEE . g1 'q jo enyea peivedis
. . .wu. . w 1

[E1=
3yl (pIATOX@ BANOABTJ G) BUC 33 dY3 MOI=q angq ‘ploysaayl} qq a8yl Iao0qe
1124 ‘sydwexs 1oj °saseaidul suoijexausd jo 1aqunu 2yl se Id[[ews 30TWODIq

souaieFIIP 2U3I *STY3 ueyl IVTTFWE 39 (114 Nu $193y81] ST uoyjeisusld sul jo

zoquenm ¢/| 2FIEY> 2yl 3T ‘8PIOUSAIYI uLIMILY *SUOTITABULE Jo Faqunu 3Yj

so awspmadaps S €10 (6/6]] / [(6./17) (B (6/0m) (/%)

:an{ea Iyl sey Z proyssayl saoqe aIe uoTiEIAULY WIEnb usaTd B Jo sIaqUAw
28azeud> €/ puUe ¢/z @Yl Yyloq JEUI IFET 24 U *a8aey> yignb sy3 3o I9mod

1y @Yl Aq paIy3Iem §T UOTIDAS SFOID BYJ JBYI UIIS Bq UBD 3T q) 813
woig ‘sanoas(j 3ienb 1sa0 Surdeisaw 4q puncy 29 Lew 2 Jo en[eA 2L

Amomov = % pue

(0%} 0 = 0

ssadoadqns sIYI I0J ©O8 O = _o 1eajnau ST wonif a2yl &Y

(Fos oy « ¢

{%'v) '

[
o

(6£)

tpeuTFep 2q Lew SU0TIBTaxion Baeye Bulmorloj

-1 -



‘90 pue Z2'0 = Hx 103 39l adid weaq =y3 uwryays ienb

aous{eA BUI 30 1, UOTIdEIJ WNIUAWOW BUI JO UOTINGTIISTIP Yl

unjusmon [RUTIPnNITBUCT S3T Jo sINes snoTira 1ej 32l adid weaq

2431 uryzIs yiendb souafes Yl Fo Lg 341 O UOTINGIIISTIP By

*2and1y Byl UO pajiewl SI[QREIEA
L
Jo sen{ea o3y 32l sdid weaq 8yl jo Nm ay3l J0 UCEINQIIISIP Ay

Z = [T e ng g ‘813 sy

*8anB1I Syl UC PIYIRW FI[GRTIBA JO SIN[BA I0J A Oh[ = Lwhuw

jal adid weeq syy jo gy £3asus 1B303 8yl jo uoTINGIAISIP YL
AM«@_MXAvxum_dsedw 031 8urIngrizucs sweaFeIp sninoen 33f ayj
¢39[ oiprousBap-uou suinual 2wayl o3 Buipes] ssavord R v
uorInfoA® (OB jo 2s5In0d 2yl uy 3al adid weaq ayz jo HeR1-RE ]

bbe—1tR (@ pw
&vm — wb.ﬂmu sassavcad 3ol ¢ ul sassavoadqns om3 Byl

*guojazd ejeIpSurajul pue

paey 8yl JO SI[EDS SSBW [[BYS JIO Byl IIBI IpUTl Na pue No *SMOXIE

ayy Aq pIIBATPUT $B SUOTIOBRIJ FUTYOUBRIQ WOJUSWOW IIB (" pue la ¢z

=30l adid weaq ayz uiyiis jiendb acuaiea ay3 pue uoloyd isyzo ay3 jo

piuBNON PRIEDS BIE Sz pum x ‘uoTsTLLoY prey oyl wr Buriediatiaed

y1enb ‘uojoyd 8yl jo Bjuswow payeds aie Tyely *ejuanb Ly Y31y

a2yl 0 satyipider qel ayz a1 'L *330 ad1d weaq + 8b m+w &~ m+o

ssadoad 12l ¢ ayl (q) *ssadcad 33l 7 2yl (®)

SUOT14B) @in31]

.lm.—ln

1

‘811

‘3

PIRTRITERe T

LY W v e

SRR R | W e s



asy *sfyg o3 pa3aTugns *(§161) 86ET-ANd-DVIS ‘THOS ¥V ZI
6161 ‘91-6f D41 3uridead soueiy sp IF2T(0) *SIPIETOIIW 'V 11

[ 0=6{ ~dAH-"TNY jutadaad suuolay fsIanTS ‘0 PUBR MIBUDS3IIOD "L
wg /6L uradead z5HC f(ssoad ut) g *syg °Tony ‘usUTIRIATJ ‘A pup jzsuny *7Z Ol

T:U...N:w ch (6/61) (S1® ‘SAud "TOMN pue
cvz (8£61) 98¢ '3391 "sdyg ‘ousyzauamy D PUF emed 'Y ‘TUSTUON "N 6

991 (6L61) 0zd *A%g ‘sdud ‘seang ‘r°V pue usIpred ‘YV'H 8

(91 (6L61) 0TA "A9Y "SAug fuorung ‘[ pue I9ZEAL MM L

681 (LZ61) 0Z14 *€Aud *1ony ‘ua3IM "A 9

261-£0/6L61 LJU-¥ADN
jutadaad Ba2UR) JO AJTSITATU] ‘foaeg V') PuE 031389 ‘Y ‘pngy "H [

876 (6£61) 6514 *S£Yd "19MN PUF “gl-6/-LdL-01H

HN“ juridaad TAUTSTOH Jo A3Tsasalup ‘otytey o3sTy pue drjueley "H ¢
£99
(6£61) IXM *1ddng ‘eopyaasny ‘sdud =30V ‘661 *$-6{-I41-0H jutadead
o ||>t|| u||>..s|.. 3 1uisToq 30 A3tsaeatun pue O£z (6L61) 67 Fd1adg woTsdug ‘emwelex i €

gLyl (6L61) 6la "a®d "séug pur (BL60)
U 1% ‘3397 A9y *sfyd ‘sTeM *f pue woluny ‘r spueanaq *I ‘Aqspoad ‘'S z

€8 (8£61) €5 °33°71 *EAUg ‘yITWS uk1reseyT "D |

—

gadcusinjoy



lu 'm W
' 'cu '
a a
W L 1
| | /i i
1
{
: /1 : ~y :
: | . e
on
> 1 7 =
s
pd /
> / /
* o
|
[+ B
S
[
o~
> J—
— — —
— 2 e
ol g?f 1
—_ ~ ~
= x =
2 T=
I
| —
| >
j
+
+ [+8]
a

Fig.3b



-

[(Bx)rggebb 9928 ——- \ 1

addo usog --— .\ [
L&
(9x)(d9+b0 39¢3 3 —

| cu~>u_.>

1000

7A%9 QU

l
op ._a

10°0

»n

paey
paey

G b4
(2}
LR L
v Ol . -
le
(t)
% 4 S
le 7d ;
2 -
le
7:61y
IIIII -t e O



-—
bl
5
o

0zt oot 08 09 0% 0
Lgn L a u
;dp a%g_% Ly 9
1dg+6b3 323 3lop "

l!l!l

Frrrt

-4 -

L
(=]
g
o
=
[
o
)
[Y—
o

1
o

4
-

¥

| LA

180

Yl 0

T

TV v '

1
od
1
[ ]
-
"
—
-

Trry

i R s e



TTT T 7

1000°0

A9 QU

100°0

100

4 o 9 9

: ] w

- .01

3 11
Jl

(Mg 82)0bey

, (4g+6"'b 2 333

: 20=

I 0=Yh=Y




o

ST RIRIRTN TR N BT URNR 1 VL AT




	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

