DEUTSCHES ELEKTRONEN — SYNCHROTRON

DESY 93-015
February 1993

N

N
9

LN
AGTEES
t

Sphaleron Transitions in the Symmetric Phase
of the Standard Model

O. Philipsen
Deutsches Elektronen-Synchrotron DESY, Hamburg

ISSN 0418-9833

NOTKESTRASSE85 - D-2000 HAMBURG 52



DESY behait sich alle Rechte fir den Fail der Schutzrechtserteilung und fur die wirtschaftliche
: Verwertung der in diesem Bericht enthaltenen Informationen vor.

. DESY reserves all rights for commercial use of information included in this report, especially in
case of filing application for or grant of patents.

To be sure that your preprints are promptly included in the
_HIGH ENERGY PHYSICS INDEX,
send them to (if possible by air mail}:

DESY DESY-HH
Bibllothek Bibliothek
Notkestraie 85 . Platanenallee 6

W-2000 Hamburg 52 | O-1615 Zeuthen
Germany Germany




4

Butuaouo) “paBueyoun umtwst g, ) pur H7y apya (,2(x), v (z/2) = dze = (%) A suorew
~1ojsueyy aFued 1opun A = ) se FUNILOJsURI) XIIjew ATvjun © st ] pue "446:—7p = "7 19U M

(v) ' (20a -0)n"a,_a)) + >M|w - :&ﬁmmu = 1y
[epow
£ Teoul[uou pafned syy st weiSuerde] salaye Suipuodsadion oy, |[g1] pereisusy Ajpestureusp
81 sswwr uosnqg SFned oyy araym L1o0yy o8neS srnd sassewr © £q eveyd oujenImAs 2y U1 PO
eamoIpisie o) aqUIDSIP 0F BIPI 9Y) U0 2JBIOGRD 03 SNI[ P|ROM BM spOYEUI TesnlATeur Aq JyBsu
awos uted o} £13 |[198 PUE solyMOYYIP PPUCIIUS I0FE i} eawnoap of, "[01'6] (1O ~ ¥ poik
YAGA SUOHIB{IUILS 50137%] THOT] S9WE0D Tej 08 Jojoejead o) Jo ojRLIrss DAl TEND A[U0 a1} 230y M
(®) pmop= 4
[11°g] 411 aseyeq
0y sey sseyd JIBIIUILS o} UE $5321S UINNDEA JUAIDJIp UseMID( SUOLISURIG 10] 2981 1) 121
*I2AIMOY ‘PRLIGIUL Bq UED 1 SUOHRISPISUOY LUOSHRWIP WOl “sarpireinduis paredyui £q panderd
st uotsuedxa doo] einjesadwey yS1y oY) aseyd oujewwAs oy ul ‘roaoaropy ‘[g] semieradiog
Y31y 10} seysiuRA Jolreq [elfiejod SU) pue UMOD seoIq :oScE_xP&m,m dooj suo ay3 Y «— f
§% 0157 03 §308 UOSOQ-M| A1} JO 8RN AU} pue ([)Mwg/ 4o = S0 Lq usald 51 Alosy) [euols
-usunp 924y 54y jo Fuildnoo sarpagye amnjeiodwiay iy sYj eoulg ‘ssoqe pue Uolrsmery sseyd
81} Jo 77 smjeradura) TedfLns oy; seyoroidde I s soI[NOLJIP 15408 199 SPOET reandreune
‘30a0m0Y] °[g] 22ty1m| oYy o sTOIYRIIILS Swl} vea eonsun Aq pejioddns aie sucyE[NS[ED asaly
jo sjusaz oy, ‘uvonewixordde uewssney) v ul uolpun] moiylred Surpuodseiios ayy Fwyenieas
pue uoiemgyuer Uolefeyds 97} punode smoljenyony syeipenb Suueprsucy Lq A[peoisseonuss
paye|nofes useq sey ,f [9-7] U] -eseo peduwrepiopun oY) Ul Spow B[qEISUN U Jo ~m AdUsnbay
2Y) )M DPISUTOY 0f J030%) [eorwreuAp % 1 ¥ pue voefeyds oyj jo £319u5 #01] 8] S1 7 2I8UM

. Y%z £ L
K _— WF— =
() spuplw] ~ M T

(8°4]
e[nwio] 1aFuer] sU) Fuisn sBurssors yans jo ayel sy synduion oy ofqissod ULy 51 9] xpf f = Mo
Futpdroo yeam a1 pue v Fuydnoes sES1 oYy jo worpuny Furkrea Amofs ® st (Mo /y)g aseym

it N

() ! Ec\cmh sy

L)z ,
£819u2 wors[eyds oY) Aq GsALR st 1atireq s1yy Jo et ay) aseyd uayolq oyj uj
“enoea jusjeatnbeul Afesifojedo; Funeredas 1atireq eyusjed 8i) 1340 $8000 09 splay ST pur
28ned pajtoxa Ajewoyy 10} 21qssod s1 31 saanyeladws) Y3y ye ye1y) yoey oy Kofdwe suoIjR[NOED
asa ], "[9—7} wnuqymbs feurisyy ur peepur s1e sagseooid Fuiyejora T+g peyerpow (1] ucsrends
uolystrery sseld JeaM0I109]5 1) mopeq oFwel sanjeredwlsy molzen v Ul yeyy jsaf¥ns yorym mou
£q suonye[nofeo (210498 aTe 239YJ, ‘A109Y) PSYLIN SOS JO NIOMIULE] O] Ul POJEOID 9SISALUN
ALres oy Jo K1pwwmdse T+ Sunsxesad Auwe jno ysem sesseoord yons sayel s8re] Apuspiygns
0] 12} S1 uoseal oYy, -seIngersdiioy HBIY J¢ [9pOW YeaMOINDS[d pIeplreis oy Jo sessaoold
Furyelola tequinu myds] pue WOATRq Ul JSBISIUI GOMU Uang SRy 2157} sIesA maj jsed 8] U]

- R iR R \/f) A A oy A

“SUCIJR[NLS 31978]
Aq psureiqo osoyy ueys Jejrews opnyufew Jo Joplo Su0 Isea] Je Aq §1 puT UMOD
syearq uolyeurxerddy juiod-o[ppes ayj s1sym 2Buer € U $91] PPOW §1Y] U INID0
Aqissod weo yeyy oyes jsafie] 913 TASMOT] "98IIATUN oY} Jo 97e1 UOISTRA XD O ULl
10Fre] soyel uoTjIsuRI) UleJqO O] pUT spoylew Tusdsep jsedeots Adde oy ajqissod s
35 UOIGM J0F SaNTRA SSRIL JO SFURI [[eWs ¢ puy em A109yy o1y Jo Iajaweled © su ssew
arjoudetu syy Furyeary, ‘oseyd u:_..uEE.hm sty ut sassevold Fuiyeola T4-g Jo stel 2y
Syewnyss am sornjeradwsy yFHy 1o [PPOJY prepue)g o) Jo A1051) sA100p0 uw se LB~
ssell dyjeulew pajelousd Lfestueulp v Yim L100y) 98ned oind astssewn v Suisn)

JoRIISqY

fumuean) ‘go Bangunly 0007 ‘¢85 “useyIoN ‘LST( uostosyuly UIUOUYT SIYIEINI(]
uesdimyg -0 _

[PPON - pIepURlg

9% Jo oseyd oujetawAs 9y} UT sSUOTISURI) UOISTRydg

£661 Ateniqag’
£ER6-8E%0 NSSI €10-¢6 ASHQ



bz,
cg= dgn _ d '

(6) 0 ?1 it m?:& L X'}

uoctjipuey Furxy
a8ned v ssodunt 0y sey suo [RIF23TI qyed SY) U SIPOW OIIZ ﬁSQEmms asaty} Furgunod ploar of,
‘PioY pumordoeq nolaeyds s Y3Im 9[INq ST JAIFEALISD JUELIRAOD 21} BUIMO[[O] &Y} Ul pUe 3181

. 7 . 13

@ .%b_,fﬁlup..?_amn

£q usa1d are uvolsfeyds ayj woyy
(o2(x),V(g /1) =22 = (X)A suoryeunIojsURI} Ag peurelqo sapowl olaz aFned oqy ¢ + S =g
uoroUN] [elpel 34} JO SUCITENION] O] PIYOIEISAT N® [} Jo SUCHERIN] oMpsmids A|eoteydg

(L) ht¥g=pn 0 X AEM =M

‘uorjeindyuoed uoss[eyds SY} pUNOIR SUOIIRNIONY JSPISUDT
‘[¢°g] wr osoyy smof[of A[[e1jmassa MOT 39el UOTHIBUEI} 3Y3 jO TOl§ENOed SY ], JURUNLLSISP 21}
o yed g = [ oy Joj syewurse yAnol T UreIqO ‘ampsooid pesueumy Inc jo jonpordiq e se
‘puE spow o[gejsun Y} Jo STOIOURULSS SU) SUNIINAP UaYY AW ‘[g1] uwey> s1y3 wl pungy
3¢ 0} S1 ApOWl 2[¢{RISUN Y} S2ULS ‘SUGHIBTIONY 33 Jo qred ‘g = { o't ‘aipewnuds A[peousyds
Y3 Jopisuco A[uo dejs 351y © G [[IM M sopow ssayy oy jredy ‘[e*g] yueumiagap o) Jo yred
1 = { oy} 0} Suo[aq sapoul oJaz [eaisAyd ayy uolysodoosp Ty jo SUILY U] 'S3111aWUIAE 259Y)
mn_n:wauﬁdau m Joyelado wnjusuwiowr re[nfue (210} 243 0} 199dsaI (1lm SUCIJENIONY Y] Jo UOT}
-isodwiodap anem ferred ® Juiuiopied pue voninjos uosTeyds 3] JO SAIPPWIUILS 3Y) Suniopdxa
£q opqissod s1 jueurIRlap UOTYENIONG [{IY 2] JO UOITR[RO[RD © JBY) UMOYS Sem 3 (5] w
‘guorafeyds
pownojep AF15U9 18aM0[ 9Y) I9AC SUOTIISURI) 1IPISUCD 0y SA[SSIN0 (O1IYSAI [ om Ioded 1y Jo
1891 93 10J 0F ‘aU0 BUITEUIIOP 377 3 0 ppes ABIoUa j5am0] 3} 103dX3 oM jOU S30P 41 I UIAD
Mg ‘SUOL}{SURI} [RULISY) JO 55D 9Y) 0} SIZI[RISUAT jUSISIRYS S1y JI ST 0} [23[d Kpaiqua jou st
3] "oyeIs BqelERIBUI B Jo ABIAp wﬁ 0} peje[ed aIe apow a[geisun o[Buls v Yiim sjuod-a|ppes
Apuo jer} Jureuuny [edjUeRyIeW WRIULND Jo 9580 SYY O] UMOYS SEM 1 [67) u] -sunjessdus)
oy} Suister 4q uoissorddns uURWZog 93 19MO0[ JOU §30p BUC 08 ' T ~ M M Alreaur] asu
mou sa1FIsua oseY) JBYY 290N C[§T°L1] Yy juewesdde wr grggF = b lequunu Sutputm pue
Mo g = %7 puy am £)I[IqRISUL 30 TOMPRIP U A[UO Ujim suoiajeyds pauriojep A81sus
jsemo] oyy 1o ‘uorjesnluos Jn Aq pejelaa sired ur awod sfempe £y} os ‘quenreAul J7) 10U aIv
mﬁoﬁﬁ_ﬂ% polLIojep 98813 wols[eyds o) 03 ISeIIUCd U] "¢ WOI} JUSISYIP siaquinm Fuipuim
e Aoy asnedaq suolfeyds PaUIIO}AD PRUIS] SUOTIN{OS IaUIN] S4€ IS, “[g1] senjipiqessul Jo
ISquIny 931UYU] We $BY AICULISYJIN] pue suoljenba P[ay ayj jo UOKN[OS £S12ua 1s9mO0] Y} JOU S
UOYM[OS I} ‘IoABMOL] "UOIRIOLA -+ 0] UOHBINIYUOS JURAD[RL 3Ty S© [21] ur paiopietod sem
Y314 wonjos uols|eyds 9 S2 0f paLIs}aI A[uoWon ') = b IaquInu Furpuim pue Mo [ Mw g
= 457 ARrous ‘x = (4)g JURISTOD [JI4 UOINIOS JUO ST AISYJ, “SUOKNOS [EIISSRID JO SALISS 20fm

£

® 5BY 41 121} Moy alofeIst) Ay (g1°41] Surdnoo pue sseur s3Bryy ayuryur jo 1l oYY Buiyey Aq
Aroa1)) s881py-(z}1§ oYt WoI] psure)qo suo ayy 0y juspeainbe L{[eoiyeurayyeul st Alosy) InQ

00— u 10} vz — {2)g 1+ (O¥f

g w0p g (w1 e (Y
saoIyIpuOY ATepuncq gijim

(9) ‘o =gus¥fg— Ofug— 9f e~ g0+ gt

‘ M.-HNATLMENL.. = U.N
g T

:

$97YY + (gsoo = V) e (1= YNE =

are stuoljenbs

o8y aley Uesoyp worjeziipwered oy JoJ CAJ[EIUSMINU PaAfos B SUONDOUTY [elpwl SYY 10}
suoryenbs rerjualayp Sury[nssd S1Y) pue suolyenba play ayj ojul pajsesul USY) 1 ZyesUR SIYT, °)
= (4)8f Funyey £q pexy sre YIIYM 3o Wopsdl] Jo saa1ap s3ned juspusdepu] suIl) 24T (1198 3]

(9 [Tt dse = n

+ L = ()i

{4 uo% (1ef IO

zyesue otmyeuruds A[peottayds oy Aq sp[py Julurewa: sy szusaeIed

MR A A5

nT ﬁeH,H —_— e.%ﬂ

pue g = S4q #8ned iodurs) sy 9500y o L109Y3 91} JO SUCHM[OS [ESET[D B URIGO O,
‘pareaddesip seq amjelodurs) oY) pur L1087y 511 JO y8uaxss Furdnos
aqy 0} BULISRT [[e S1oqM Owi/2p = €0 Aq usald mou st () L1oayy atf Jo Bundnod 3a1309y8
aanyesedwsy iy sy, "l97] eseyd oujeurwiis s wr spjoy #8ned ayy wogy spdnodap Apyred Ly
TR} SUQIYEOIPII 2Ie a1ayy 20e] U] ‘juwiod-a[ppes 243 03 2INQUILOD J0U Op IDUIY PR 0132 Injea
uorpejoadxe wnnowa 19U e urewsa spay sFFY oy suorenbs psy 3G JO SUOLN{OS [EDIESE]D
umowy oYy 10 ‘serd oueuSeur 913 of UONQIUC [RONORTAP ® SALF 01 81 919 SP[RY s@BIH
2} Jo toaye AJUo YT, "STRWI DLIDSD, JUSISYIP ® aoEZﬁ spley sdned any jo sjuenodiod wn
oy yeyy jouy a1y 0a[deu goeoidde 181y ' ur wed am p = 0y o8ned punoiByoeq ayy ul Furyiom
3q [[I# am 3omig A[[EOtssR[RIURS puedxd Ued am Olys punore ure$e uotjnjos ucw[eyds © sy
K100y By moN Cyyrofousy I 00w = Mw et ‘Arosyy 2yl jo Iajaurered e se a.wvb am Uagm
Ou UIDISOD ¢ 41 SATS PUR OISFUOU Bq 0] ST H{}AUFRI 33 FLUTLSTR 4 SAISN[OUOY A[3103UB JoU
ale s)nsar 9S8t AIYAA OISZUCY 51 11 JEY} STEAIPUI YOIYM [G]] sucljejnae 321}JR] S (oM 2
[#1] 1eonjAreus pue [g1] sjuswundie siv 2097) ISAGMOY ~UMOW{UN 194 s st pue Apalyeqnized
PaTe[RO[ED 9 JOUURD $SLN SUJy Jo anjes oyJ, 'sppy sBued oyi jo syusuodueo [eryeds oy3 lof
LB ~ ssew o1peudem e ayemued A[feryuajod yorgm sayyre[nBus [euolioellp do[aasp saLioay)
S[IT-Suex amjersduisy ySy ur soyefedord uosoq ofned oy jo LRIous jlas 37) 0) SUOLINQLIUCD

15p10 5oy3iy yeys [g]] Umouy [jom ST 9] “ISP0 U I SHTAUILIOD SWOS [BPOUI 1) JO 310D 3T



5

‘Puweyd omawiss Apeowsyds syy ur Apesire uomssoaddns
Adoxyua Aue st 219y3 J1 985 0 A[a1ew s s3ay juiod sy, [g] yweunweyep oy 03 suonnguuLs
Jueloduit IA1F sorem [erred 1aySiy sy e} umoys seam 31 ArjoumAs usoaq yya sseyd o m
uclapeyds 513 jo sved oy 10 “AjurejEedUD [EILIBWNG 243 weyy 1a81e] st sojoe] Adorjus syj jo
syred winjuswour FemBue 1oydg moqe oFparmony jo }o®B] Mo og anp Ljuretssoun sy asnedeq
AoeInoow [eouowinu IayFy 1o} paysnd jou SARY SM T 2[qe], Ul usAld &1 1030e; Ado1jus oy jo
S&am — %01 ~ homnscudv RIS [EILIFWRT JPUID Y Tews axe sgoage 91U SBOYM WISIY)
-IMoo ® £q pagiosqe aq UeD SUOIR][19S0 julod-0loz JUSZISAID SY 9y} PIUITSSE DAY am 10T

Men Bow—dza — 1 e f0us—Ydza — 1
up + 7%
(g Fou—Ydwa — 1 (e 0w~ )dza — |

1=t ) S
o) ¢ Evmwmtmmqumnmd

=3
[g] &1 wnnoea 3} pue uolsfeyds oyy jo sardioua EERMEL ]
Useaiaq adutayIp Sy, '¥g «— (2)g 1 « (2)¥f Sune| 4q (g1) WioZy paure)qo sIe Wnrses ()
punoJe suotyenjangg 131 ul pede]dsip 91e spow d[qeysun oy jo suotppunzuafia a1y, -auinoz
UGEXE[3] ® UL (C]) o UOIINOS 513 10§ 3jetlllyss [e1yIul se suonsunfuafic Juipuodssizos ayy puw 9
Busn £q pawnryues st anyes sy “Muigg g~ = ymoneaussio saryedou suo puy sy “A{eouownu
pezi[euofelp pue pazijedsip are (g1) suoyenbs OR[EAUSTID B} WS, Y +— & 88 () « {4)'¢ pue
0 — <& 8% ) ¢ (2)'$u suonipuos Lrepunoq Susodun pue M snipes wossteyds o1y weyy 1o8re)
yonw  snipel jo o19qds € ur weyshs sy Suryynd Aq wnigoeds £ouonbay syy syewryss ap
‘10terado Ly1red 54y jo eyejsusdie ou st
uo19|elds pourofep a3 asnesaq Ajired 31uysp YIim S]PUURYD Jo Furdnoosp ou 81 21314 1Ry 0N
M fon = Gmucorvod PUR wMuwi = 2 djqeLes [RIPRI SSUOTSUOWNP 51 07 paliueyd aavy om aloym

¢ f el L EE L
(1) f7o ;H_.+ﬁmrw PT P v

tapm = ag TR I ? + mwm%s +25- %nv
(Fp,m=0¢ &a&m\wm + nﬁmm_mm\i
R ] (RS g .

i m sapUsNbayy toryenjony a1y 1o sUoENbs [RIULLIP pajdnos zo 395 uimolof oy pleik puae

1) ula.?rﬁn ()2 n?v@n\» = (4)¢

< Ay
4

¢
o |oprgp 7t + ﬁub..._nﬂ 3 .& o + o N3 W. _ ﬁunv iy
O Sn g 1= 0
4q pazujewered are suorpenyony sujewILs Areoneyds ay3 jxap
M = o qjim
¢ %G Lz z z z
(1) vpop ~dop T WUd -~y {1+ W:W + m:va ‘A=

nHN «H nH T
i Y |+ P =
-t mg T I.,quv ,@m O

5 o T 5 L x
vi—dH+ oA+t — +2+ +,d=— =
v yoS+ofue @ﬁ _ T of T+ i)tz = d

suoryenba fenuaagIp ay3 £Jsryes ¥ pue 'y ma.oﬁoc:.« Arerjixne ayp atsym

(g1) ‘eg'T = [gous ol + Yy + d91)(gsod — 1) + o1 + (¥ + .dae+
x T T T £
— + e — z + Vv + = + Of¥ T g
1= ")z o9l — d g9l @@T:w 24 N il 3 s\ﬂ £

€T
R G e R e R/ L LR
4 1A

qitm

d(#ogug)
m.:w n._..nﬁun..,v.:wu \na m - A\ﬁ\__{.w

J077%} SUINI0A PIZIRULIOT S puy am [F'g) wl paqriosep sinpavod sty (0o Fmkaey (g)
uotypuod Juixy s3nes oy (yjng Lsyy yeyy yons suolyzuIIc]suel) 98ned syeidordde £q pajusw
-9]ddns 29 0} sawy suorEMIIopYery [eryeds SAIRU 2y ], 'SIIRUIPIOOD 2A1300([03 Busn Apeyeledss
paTeIiolul aq oy vAvy UayM ‘uonnjos uorseyds 9y Jo sUolyejol pue sucljesuer) [eijeds oy
Fuipuodsalios sepowt 01sz [e21sAyd os]2 31% 210y sepow o1az oFned oy sapisag g ¢ 4 uonnjos
uosspeyds o4y woxy  dg, xepu: sy} paddorp aAeY om pue sisould aodog-asepe] ale , 1? €42 P10 M

‘ Amo Tu%.&.r: + aeﬁ,.Q..Q.y|v u._u.l

5 5 5 5 5
Zsauﬁseu# + fatm v 8 6800+ sﬁxsa$§ uis + maa_a q.._\s# - ..._k.,ﬁv ] %T
af b 5 46
(o1} °ziz hxmﬁ - Wxﬁv d gsoo — haaﬁ °giz __Nthﬁl - hxmxm Mus 4
[

5k )5 ~ DK 4 () () | e [ =
Pt LU T

UAo} 9T} s3] USY] WRIUGHIUIRY UOITRTIONY olyess paxy s8ned (1=3y) sy



suossnostp [nydjey 1oj Siqel L, pire eptdeury , ‘IH[IUIGONG "M HUTY) 03 I PO 1

“apNluSRIL JO I5PI0 2UO )$e3] e Aq S)MsaT 32049R] 3} Jo HOYS Fuipyey st 2yl 514
‘5oaamo}] ‘uUCHE[O1A T+{ 07 Fulpes| sUONIEURI] uCI[eYds Jo SjEl [RIURIEQNS ¥ PUY SA orgm
10y sseqd oLIjeUILEAS S} Ul TOSOQ-AA 24} JO ssvl srppufiew 21y o) ofuel Jejaurered € S 21
rey; Smryeorpur axnjord saljeyenh € aa®l Sm UOISNDUGD U] PIISPISTCD oM (¥) [ppowr a1y 10}
(g-0T — ;-0T)Q ~ ™ 958D 189 Y} UL U3AD YY) PUY oM (g) yo wio; 9.:. u1 4nsa1 mo Fuiye)say

“Pol[L[ny sAEMmiE ST 11 YR} YINS UOIIPUOD
2y} JO 910 S[EOTED aInjeaduIs) S3 SI5T PHIAPISUOD fppowl 343 Ul L~ Mw Jo osTedaq] snpRl
ucafeyds ayy Mw = Y pue suonsues uosepeyds Jo Jequinu 3Yy sI O [iSzwy s p BIYM
‘pegnyip Ayuemygne aq of suclsfeyds sy3 o [ Hen(AN) puewap o3 FBY U0 T2} umoys
sem 11 jg] uf ‘uoneunxoldde sef uoleleyds aynjIp 3y jO £q1pirea 2y} SUIOUOD JIRUIAI IEIOUY
110 UIOI] JUAISYIP YONUI ¥ Jo $aBea I0} uUrede oBUeYd S19)jeW 28INGI J() -arom4uz 9o pood
% qou st uorjeunxoadde oy pue WONGUIECD [pPeESs oYY JO 40E ~ Apearpe st Jojoeped 371
20 > O Yyis ofues Jurisalequi js0w Yy 10 ‘A[FIRUNLICNU) TUOhE[Ro[E doo] suo ® jsnJ} Ued
U0 TRt YORS TOINYIIIUCD juiod-3[ppes 33 Jo 40T YEY) $507 SARM|E ST soyoeserd 5yy jo wiyyLredo]
oy} £ < Oue 10] JRU} PUYy apy TG yIM H%m.qwm\?mmiiuuu?@:ubu:__ aredwiod sy} pue
oA 10908] 2UIN[OA 91 INO IPIAIP 34 SiY3 LMOL] 10 f4S T st uolyennxordde qurod-ajppes Ul
potenfeas sem Yorgm Ljrmenb gy, -3[nsal [euy ag) o) 1oyoeyerd a1y pue jmod I|ppes ayy jo
SUOTINQLIUCD 3y} 21ed w103 0 SARY oM PED)SU] "a[eds Aue UIEIUOD JOU S30D JL I3US uotyeurxoidde
doo| ouo 2yj jo A}Ipifea sy} jnoqe Surydue sn ({3 j0U S0P 0 Furpdnoo aanpapye Y],

‘% wol} Surwed uoissarddns

Adorjue ajeiopow oWIos I0] Uaad J00J3 JRIJURISQNS ¥ 3q [[iM 3191 ‘feg ‘g > Dw o] ey} 998
0y Ases st 31,[ puR ¥ ‘0w 10] sanjes isyeureied JuLIIYLP Yilm punol® Furdeyd qonuz INOTHA
L

(0z) ¥ Geg-golr-? Ty (Ow)b L1 T =~

H
tagl
spuy suo (0 ~ .5 Funjey pur snsal o il Furgind
.Eum\fmw.ﬁ = g 91el vowwedxa 3jqqny oY) [IM (ss90X%d uofreq 9y sejouap Hx 2131)
PN

{61) <A Hﬁlﬂil.‘v{s =#
%q £1 NP .

‘[g] swontswen) uoseyds
o1y &q peonpur sessecoid Futyelors T+ Jo 2yel Ay areduIod 0 SEY SO RSAL S JO IURASIDH
oy @88 o, g 81 ur umors st (Sw)l Jogory oy, “Keyeredos payeidatul USR] AARY PIGMA sapou
osez oy 10} aestiaduros 0y | & 'im Bungnd puweys 1 = £ ayj woy (5 Ba ) IS d030%
® pajreiixe aaPY Ay 0 < £ )M SPUURYD [{¢ JO JURUIULLISIOP UOKENIINY 3() SUIECO ¥ pue

—t, 50 (Cobrg)us 4o 2
ﬁwz dgpg_? hhﬁ .ﬁ_ﬁ _mlv smmu - £ = | me| e = Ot A
ad o 0-2" oy q Amenmdm.ﬂ»vﬂcmw n_..mﬁ_ouwtwu ¥ _ _ H V

219 M

(1) ‘ (Ow)h =

([N

¥ tsg—qv)g-"nl
speal suoIaeyds

pouticjsp A3IauUs 18aMO] I IPAC BYRI UOIsURI} 9} 10] €[N o1} s}[nead S} FTIVB[[0)

suotjenjony owjewiwAs Aresisyds 51y Jo 10108) Adoryug 1 2[QeL,

ool Teloslgrr]svt| o6l 14| ear! (57 —Jv)g-ldes
g0l 20{90]| go|%o|go|ao| 10 Ou




01

. ‘9B UOIYISUBRI] )

ut 012e39ad S} 0) SIPOUI OISZ S} PUB PO salyeSau sFUIs oYy Jo SUOLRQIIEOD Y] Z *B1q
1=(3¢ + 2¢ + &¢ + Y¢),x zp [ 0y pezijewsiou s1e suotjourguafie oy, (z)dgz - —— -
‘(2)ogx - ~ - - ‘(x)Egx - - z)Woz "gpoul 91qelsun 9} Jo suonounyuadiy 7 Vg

suorydes sandrg

811 (8861) s62d "sdud ]onN ‘uewis) g [61]
£9¥e (6861) 0¥( "aoyd "sAUd ‘ayex D1 [g1]
g1l (1861) #6234 s44q PN ‘WIL1g'Y pue ureliy ‘o (1]

sy (6861) 0184

sAYd PN ‘6b (L861) L618 T 'sAg ‘aoyimysodeng g W pue uasine W ‘wislquiy T [91]

688 (9861) 16 4oy "sfyyg ‘soyejuereg g pue sapireze] ‘D)
975 (¢861) 5o "A9Y "sAyq ‘yumessno, " PuUe puein o(1 '],
09% (1861} €019 1o sAqq ‘yeys O pue sspueze] D ‘aao[g v [g1]

uotyeredozd w1 ‘aosifepr " pue Siqey ", ‘dopod ‘7 ‘Fe[[nwigong
(6661) 26/LL59 HI-NUID Junderd NYHO “eulimy, f pue soxndy |y ‘esomdsg y'f
1L (8861) 614 "od 's4Ud 90V ‘acRUYSE[RY] HQ pue opese)

£a¢ {¢861) 1814 "1 'shyq ‘sonedoyyly, 5 pue [feaniod ‘WL 1]

gv (1961) £¢ sAud "pojy "av ‘ofe T pue Mstestd 7y ‘ss01D *q [g1]
05T¥ (6861) 0% "A¥g 'sAYd [femaiog W'r [21]

088 (8861) 80eq "sAud 'PuN ‘sodtuysodeyg "5 W pue adr{yoog TV [11]
$72 (2661) 7636 “1o'T SAqq ‘soqereq -y pue wigfqury ¢ [o1]

ovg (0661) ‘coed "s4yd "PuN
‘617 (0661} ‘Phed 119 'sdyd ‘aoquysodeyg F ] pue 10)r04 H ‘preedisy "], ‘wislquiyr [g]

g8¢ (186T) ‘9% "M2'T *A%Y "SAYJ DY T [8]

852 (6961) ‘vg (A°N) sfuq uwy ‘se8uer gy (1]

L1215 (0661)'chd 294 sAyd ‘Fuep "I pue uele oy - ‘vosie) T [9]

199 (0B6T) ‘T9(Q *A%Y "sAY{ ‘WeloTop T pue uoste) 7 [g]

992 (6961) ‘0V(1 a9y 'shyd ‘eptdeuey -], pue WOWIH ‘BqHyV "L [#]

188 (4861) ‘950 A9y 'sAU ‘wentopoy ] pue pludy 'J (g

9¢ (g861) 61 "19T "SAYJ ‘aoduysodeysg "H ' pue Acqequy "Y' A ‘wruzay] 'y A [g]
z1zz (v861) ‘08 “Aod ‘sAyd ‘uopeyy “§'N e IOWERHUY Ud (\i

S30U9I3]3Y



o1

-0l
oz-01
0-01
a0
a0l
or-01
=01
y-01
et=01
=01
1-01
or-0%
8-01

:-01

(ul

00

01



	1
	2
	3
	4
	5
	6
	7
	8

