DEUTSCHES ELEKTRONEN-SYNCHROTRON D E SY

DESY 78/04
January 1978

On the Vacuum Structure of the Schwinger Model

2 HAMBURG 52




To be sure that your preprmts are promptly included in the
HIGH ENERGY PHYSICS INDEX ,

“send them to the followmg address ( if possible by air r mail ):

DESY
“Bibliothek -
2 Hamburg 52
Notkestieg 1

e



¢ «zuam PLBLJ UDLWAIL |BOLUOURD ©SST[SSEW ‘3344 ' Jo d|3Y UILM PAULIBp BJe

sJojedado- £ By3 ‘adeds siyl up c9oeds 931S [22LSAUd BY3 03 31 IOL43S

-34 PUR *_ O3LMG DUB ULaISudMD] Ag uBALE seM 11 se <O

&
4c3el2do 2y} J3PLSUOD BM fSEYY 404 .momo 40 Wa[qoad padedjul 3Y3 YFLM

gah 46 UOLIN[GS

UOLIBUUOD UL A{|eLdsdse fuoljejadduajul |ealsAyd JALayj pue sdojedado

F53Y7 4O UOLIINAISUOD BStoadd Y] Ul PIISaLjUL 34e oM ‘daded Sstyy Ul

.w suoijewaoisuedy) abneb jus|ealnbsul |estbojodoy o3 paje|ss aq ued

yoLum < =mcc_L:am=v.Ukv,ﬂLv 540284800 |RUOLSUBWLP-043Z AQ pajeJauab

9
SL [3pow 3yl 40 aoseds wnnoeA ayj ‘sbenbBue| $LY3 U] *34NIONULS WRRDEA

3Y] O UDLSSNISLP 3Y] 40J PBILNS-|[3M SL SJ0343d0o [@D0| 4O SUMI] Ul
mcmo 40 UOL3N{OS 3LIL1dXa 3Yz ‘spoylaw uotiedBajur [euorjouny jo diau

YiLM pajeady ade Am SuoABW ) _ ,SUOJUERSUL I, DUB SUOJUBJSUL SBAJBUM

9
‘ueabueabe] syl jo AujauwAs [es1yd pue abneb ayj Jo Butryesudq snosuejuods

Uy $1991434 %QIh 40 A2eJouUdBIP WRNJEA JdeL{ndad BY] . SOLULUAPOWC.YD

S
wnjuent Jo saljdadoad |ediueulp paldsdxa AupL MOYS UCLSJA3A DALSSEW S

pue (%g3h) awijaseds [PUOLSUBWLP-OM] UL SUCLUMBS SSB|SSEW 4O SO LWeUAp

-0432335 wnuenb racL f [apolt uabuLMydS BgN|osS A13d2eXs Byl A||eidads]

15

*S|2poW [RDLIBI0SYI-PLELS 8[QEZLBWAOUSIIDANS © | eUOLSUBWEP-0M] 4O d|ay

YILM 12101 1d%2 AJaA pUR {1e13p UL PALPNAS 3Q Ued YdLYM © . SWsLueyseu

£
JUSWAULJUOD I [GLSSO0 JO UCLSSNISLP 3Y UL J{04 [BJAJUID B sAeld saLJ03ayy

YINS 40 SANIINUZS WNN2RA JYD _ SUOIUBISUL SO AJDADISLP ayj 92ULS 3SR 3y

Z

*soLweufpowodyd wnjdenb ayi| saLdosuy sbned ur | sydenb Jo quawslLiuod

1
Y1 st sotshyd uodpey Adedodwaruod jo swaggodd Buirizznd 350w 3yj 4O aug

W 133npoaFuT (1

CAURUMDY *BUNgzdny 46 AILSJALUN BYY WOJLL BOUSSQR 4O BAe3] Up (+)

*SILA08YD

abneb uel|age-ucU UL pasSNOSLPp A[IPiM SUOLY LPUDD Adepunog yiLm
UCL398UUCD BY7F SMOYS UOLIINAISUOS KL3YJ pu® URLUOI]LWeH- am ay3 01
1950534 YI1M BNJRA Bde UDLYM ‘S23B3S 3jeuauab s, T oyl -eoeds
3004- “m pabierus ue uo Jnu s403e42d0 MaU J0) suoiljeulxoudde s
wsyl asn pue am plaL} Joutds ss3a|ssell 994} B JO 5407295 Ibdeyd
TUBLB44LP UBRMIBY Sdojedado BuiulMGAIUL YILK Sdojedado 3sayl
£313uUapt oM “abneb eo9LMS-ULIISUDMOT BY3 UT ' |3pow Jabuimyds

3U3 0 NIINJIS UNNJRA BYF JO £ SJ0JRJaUsb BY3 SSNOSLP BN

3oRd35GY

Bunguey ¢ 4530 UOU0JUDUAS-UBUOLIND|T SAYISINS(

(4) APUPE 4

1200 4aBbuLMydS BYT JO @JNn3oNJ3S WhndBA Byt up

R UL UL CARTENL TR LT TR T TV RO LTTTRAL TR T T I & KRS TR BTN R U AT O TN LRl T NI

LTI LT AT

PRI TR AR A IS ALY R |

RRERLT T LT T I



SUDL3R 34 UDLEFMuW0d

ayy 2ih vugabie ue ajedausb Asu] "Splat4 UeDILWABY “SSI|SSBW FIILY ue

BB = E  iewA i - ) ¥

A 10 sjUaAN3 Ayl 40 SIUAUCdWDd
[BALYD BY3 *osuay *( - & = _o ) A k= U0 pUIdDP Kluo saop &.

1w { *h) A quauoduos (Jsmo|) saddn syl jey3 “sadinbad uoijenba siy3

Al (25D il (2 ) = A

UOLFUBAUQGD XLJJEW- A ano o Bulp.o2oy
‘o= # a“a\.\u uolienba 2esi ayg sA290 YJLyMm ‘uolsuswilp doeds SU0 UL

?u\ pl5L4 Joutds ssayssew “@adj ‘pazijuenb L[jesiuoued v 43PLSUDD 3M

$|E13UaL0dx] 418yl PUE PLoLq JOULdS 8add B Jo Sjusdn) (g

*132d%a ueds auo €3sabuodys a3yl SL 80usbUBAUOD IYL

(g uoL1o9s J0 suoluands- o.uu paut4ap ALLeolesgable B3yl Jo 350U} Spdemol
a6.43AU0D 03 pasodd Bue YILYM JO SUOLINQLAISIP uewuBLM BUY ¢ £ U0 SPIBLY
- K.V Jo aouanbas e Burlonagsuod £q ov am siyl +aoeds 3204 [eUtBLAO 3Y3 uo

$93e1S Aq pajeuwixosdde wn‘:mu ..VN UL BNOBA Byl Moy ‘Moys am (p uoLIISS U]

*uorjesuasaddad Syl uL sdojesado
- %o 2y3 Aq ALLEdLLIAD pajedauab si oMN aoeds-gns wnnaea syl - ¥ odeds
a3e3s (231uL3ap aslgLsed} ayy uo euagabie papusixa ayj 30 uo Lyequasaddad

51qtonpaddl ue aalb pue ‘satjaedoad dledgsble ALyl Aq SZL4IEIEABYI M

Yatum ¢ Nb sdotedado LaegLun Aq exqgabie pLoty- qm 3Y] puIIXd 2J404349U] 3M

(¢ uoLgoss ug .mH \Nn. ® M.\ = 2/ @ T .ooedsqns wnnoea, ® Aq 3oeds

3204~ &. oy @dbue|us 03 sey auo “IBEJUBRAPYSED SLYJ SACUDL 0% J4BPI0 U]

‘PlaLi- A 8344 Y2 40 ueLu0}

-LLWeH 343 03 303dSAA YI LM SAJEIS JUBLJIBAUL-UOU [BUOLIB|SURA} ‘JBAIMOY ‘BuR
Aayl <Auoayy jeyy 4o Jojedado wnpuswow-A543ua 3Y] YILM SINUKIOD Op S, W\n
343 asuLs *[apol J4aBuLMyds 3Y3 40 endea upeBe aue sajeis asayl c{{p) -b3)
o5 WNN2RA %204 3Y3 0 1nO \N uoLIngidgsLp abdeyd ajLuLap Jo s3zels
a3e43uab ysgum © £ aoeds 3I04- A a1 40 5403995 afideys juadaysLp udsMlag
sA07ed5do BULUIMIAa3UL $¢ PI3dAdadtuL  BJe S40jeuddo- Wo payoead snyj

ayl - N uotjdieosadd jjo-3n2 Kue o} poujaw uoijezideinbas s, s3qle|)y

AN
az1|edsuab pue g 454 1O UDLIINUYSUOD- O BUYJ JUSPLSUOIBL BM ‘{2 uoL308s Ul

oAtutgul ge sabaeyd, £q pagedsusb piald punosbiyoeq queisuod e

40 1LNS3A Y} ST |3poll 4BBULMYIS BUT JO BUNIDONALS WNNIRA Byl PAQLIDSap

oYM *__ UBNIB{07 JO JusWNBJe [RILSSE[D BUL SIIBAISN|[L 2401349Y] juBw

1T
—98847 JAngQ *A}LULiUL 0} pave|dsLp pue plaL)- % ayz £q pajesds ‘abuaeyd

uLod ® J0 399}43-319U aY3 aJe A3yl uoljeldddadqul |edLsAud Je3|d e
aAry UBY] S40Feddo- O DY} FUOLIDMUISUOD LLSYY 0 3N] *SUOLFRULLOSSURLY
quawase [ ds1p abaeys AueqLun AQ s[eLjusuodxa 413y} pue S10jedadd UGLIR8UD

abaeys pauisap-| oM Aq S|eLIU90d JUBJAND By} Aoe|dad aMm faaojadayl

"o 5313 14e[NBULS padedjul 40 asnedraq snonbLque
SL YDLYM JO UOLJLULS3P DY} “SUOLSUSIELP OM3 UL SPLaL) JB[eIS ©5S53|Ssew
$90d) A4e 25aYL ‘PIALOAUL AdE & 40 JUDLANRD JLO0JD3A |BLXR pUR J03I3A

3Y3 30 S{RLIUD30d JUBLUND BYF “ABASMOY UOLIDNIYSUDD JLBYY Ul -KLue

TS



540304340 B F O W W = (wm-)| =PV

40) ‘Uusyl "o w (o)l Duiyind Aq pazipaepuris 3G UBD UDESSNISLP

L N (240 o= "Triyo VLS “zF WANJRA YI04 YIM H  ededs
142q|tH ® uo (1) eJ4qable jusdand 3yl Jo uoliejudsasdad adA3-¥004 e JIPLSUOD
M fs1yl Jaoy .3 514990y "3°'p pue Beey *y ‘4syoi(dog 5 Jo suorjeBlysaa

-UL 3Y} ua SLSALBUER JLBY] PASEg OLM .mH apLi ‘4°I pue 43108435 *4'Y JO
F40M BUF wod} suojedado BuLuimjuslul Jo disy yzim QG.\»HNQ &-\m:

$31990q0 JUYY 40 UOLFLULIBP [e3L3RWBYGRW shodobLd ay} e} ap

*S[ORALISHO 4O NG SUOLWIRY BuLiona3sucs 30 3uo
3SUABAUL m.ﬁ pue suctuddy BULZLUOSOq JO coEm_ozc ay3 sL us|godd puodas styl
" N\_\\.n.\.ukwuxan.\u._ adfy jo s3oelqo buibueys abaeys ayy pue & uaam}ag

uoLye a4 3ul Apnis 03 uotrisanb [eunjeu B oSL 31 fo0) F 4 .ﬂ BV UiLH

5407235 3640YD JUSJRSSLD SSULMILBIUL ()74 PLSL) UOLWIBY BYF BOULS

" Lapow adbuLmyas

8U3 Ul SJ403edpdo- o Buijessush wnndea f0 UCLILULISP BYT YILM PIJIBULOD
A1ejewrjut st walqodd S{yl 1eUI MOEEq UMOYS S 3T "sabaeyd JusdspyLp
UY3LM SUOLIRPIUSSDUCDI UBIMIG WAOJSURIT YILYyM * Q.\\.\.»HNQ&S "

53030q0 A|astoadd aulLgap 01 MOY °sSaside wdjqodd ayz R ® PP Jo4

WSy - .\n \z\\..\._.uﬂ.omh \a\.\\\v\.\»kni&e .

(1) Waay 42BULMYDS U LM 40TRINUWOD JUBJLAND Y3 8 uoLiedbajul
31 WoJ) SMO[104 Sityt ‘wsiyddowozne Jauuy ue {¢) burddew ayj saxyew
Yatym “Jojedado Ldeiiun e si Q_\\.\akwi\_&q\w ‘o= ()) - (o)

= PP -8t ‘pabugyoun suiewsd sbueyo [e107 3y} se Buol Sy

(g} e/ 1% \...\.\ -y 2.\.\

T )/ suoiiouny Jagunu-> Aq A3Lsuap abueys eul

afueys udLym “edqabie Juaddnd dy3 jo swsiyduaomwoine J4spLsuod o3 burjssdsjul
SL 3L “MON ‘uclLjejudsasdad jeyy uo \n.cv.. LB = ﬂ@ 1 sJd03RJado
abaeys ay3 40 soneauablas ayl ade ydlym <sabueyd 1R303 U AQ pAZLU]IRIRYD

ade (1) SUOLP[ad UOL3PINIIOD FUSLIND BUF JO SUDLFRRUISALUDJ BYGLONPAJU]

rs

t-
wpr-T P IS, (57 = IV (WY = Y

UOLIUBAUOD Byl 1dOpE BM UDLYM 40y

P YRE =, (Y

¢ Y/ SUDLITUNS 3521 PAN{BA-{R3J4 UILM UOLSJABA JNO-padeals Jiayj ul osie (2} pue
(1) SuoLIB|a4 BUYT 95N M SUDLINGLUISLP PAN|eA-403R4Rd0 3JE SIUSLUND BYE IDULS

PP To=[i32 (] (¥ -p = L0300 (W2 ]

’

\utaﬂo\tn\un w)ixz) = .\m&\h\\ % «....\n.q\..q\\

(2) p o . 7p.
h&.v.uln A‘Yﬁ.\v v\_ Yﬁ\\.|m\.~gﬂ\ “ﬁl\\h\\,.
. 7, s, 7, 7, £
L leste /LN N SAORUN LN AN S AN
. ruoLyLsodwodap JaLsnod J13y) Jo diay
U3Lm .\ Jo ' syded Aousnbasy aagjelau pue salyisod BuL4ep A MON

(7"

*saloads Y109 ysinbuirysip yaLym €sazipul syl Lo Apjusnbad) am

fsplaLy Butaow-3ubia pue -3i189( jo bur|dnodap e3a|dwod ayz jJo asnedaq

(1) ‘o= (6B T (K p B = R ) T

(N DRRETL AR VR NV UL TR T LR T L O L AN TR L L

O TR L ]

RISIEE Y L N GRS AN 4 S e

P T A s

VLR TR

T



(s) i IR WA e IV

aq 03 {g} uoljelad ayz »bueyd am ‘9oeds syl up
X b
ctzE ez mn T %y @ = isabaeyd usbajur Aluo yam A soeds

uoijeiussaddad © 40 25ed juejdodwl 3ng ¢ |etoads 3yl JIPLSUOD MOU BN
6 *484 3O ssozedado- 2 uwpzotcﬁu LLay-uou ayy 03
‘-
puodsaddod A3yl 1Byl YNs < o =4 r\ 4 \s\ 93NUIOILJUR 0} AWNSSE M

‘
wiym < =7 ..NM pue *’ W;n s40qpaado juauaisLp dAey M spaty Buysow

—3uBLd pue -333| 404 ‘paldnop g 1SN UGLIINAISUOD S| OUM Y3 ©ISIN0D 40

~ \i\ iy (- - a.m,\\x -2y “ i.ﬁ.\n iy Yy

ﬂov vVu
[P W) 14 R‘S 8 = = N‘| Y 7 —\ 7 Q

sanles u013e308dXd WNNJBA YiLM & un Jdojedado Paulyap-|[aM B S| SLyl
-y rur) oo 220 Fraz ) ol
(o (L »-v)Z22z2-) 2 ( (Lr-V)Frxz ) = (V)7

3q 01 udyey aq

MOU UeDd (p® KiLJUEnD PaULSap BY) ‘M= ow-p|/ UILM SUOLIDUNY 3S3Y JO4

*UOL]BALISUOD abaeyd 3snl

$198[434 S, £ By} JO 3NyEA UOL3RR0adxd wAndeA Byy Ul coﬁuczm-% ayl
», »
{6} CEZ)p = <U z %o \.w_v\ ">

Aq Kpauaeainbs Jo Q\u?\.\ = Ah\d..\ YQ.V

2
uACS Byl UL passaddxa ag ued i\\ @ uns ay3 jo A1y euchoyldo ayy pue

\NI

- o =

r\.nu \ N\».UQ , \?\\D\t?\ \WB \.»\.u

£q uaaLb s1

Few, &, . Tm,

30 uolyoe Byl * ¥ suo3das sbueyd yo |eabajuy

” Lol

4084Lp 3Y3 St USLUM * My @& = g d0vds 3je3s 33Lulyep aallisod ayy

uo % sabuaeyd |ead LueJdlLqae 03 pIZL|RJaudb 8gq URD UGLIBNAISUOD SLYL

\? . \N‘?
) @ s (/N L) = = [y (CTo]
’ n.N.n - l@. \Wﬁ
aulyap am 41 * My pue ¥ uo suoijeiussasdad - jus[eALTbaUL MOU - By}
>

:wm;uma. sauLMadauL L2 ...V\.\__.\.\r\a\.vv - \.c.\ uwa0y paseydsip ayy ui 3oe
pLnoys ?c.\ JUBLAND BYT 3BYF ‘uawadihbad ayy Aq uoriejuasaddad syl sbueys

2

% up CAlsALIoedsad ¢ Fzr pue  ®zr endwA 204 Yiitm Y = ™

am ¢
[ -]

pue & sadoeds D04 OM)} 3Rl M ﬁw\\«:\\\!\l \Q.\.lc.ll.\ ?c.\.\

ws LydAoWoNe 423N0 33 40 r\u.c\n. UDLIRZL]1Ead 401BA3d0 U 8ALD 03 JBp.o Ul

(tg '@ - W) ¢ ()% = (wpy 0% Buipaoove adeds uol3ouny 3533 BLOUM 33
30 BULIAL1dS B SSULIBD UOLYM ¢ o m (e * £ = (s wam £ uoi
-NQLa3sLp aBUBYD PAEpURIS B SSO0UD BM FBU0JAABYL W RIUBOW | [BWS AD)

S L SIRRYRG (W BSnedsq ©520udBUAALD PAARJIUL ULRIUGD PNOM

(AT o3z ding fiifanz) dae = T rur)Han: = (V)7

"

e e

{
i
£
H
i




vt o X
2 y> 5 S = -9

o "

(11) (ryr-»g -

aatuaap am “{z) 'ba wouy

(Clpre & T304 , o ° .m.\..\..ah\ =

{o1)
- g z
= Few 2L F -z =(vy=f
A| aweu .NH uo013dLuosaud-aLuLy aiyaed
$,43qLe (Y 03 Spuodsaddod 3L 3BYI YIns uoliouny- h\ ayy azi|eLdads am
s Ns 340-3n2 Aue 404 3NJY PLCY YDLUM “SUOLIRABPLSUOD |BdBuab asayy Joldy
"eI° /I 24N7RABI L] SUY} UL UMOUY-|[3M SL UdLum
. mtwd v A ) x \h...m.v
(o, (W E (0 \&\\ X)) M = (4] > 7
UOLYE[3J JYF 'Y M ‘uolienbs oedLg
sy sap1sag (/) Wouy $40 pesd 3q ued A L0y UOLIOW Jo suoijenbs Byl
. 7 ¥ L ¥, o
. o Cor- 5500 2 JOF- %) 2 )€ %% 22 ), 30y T =
(6) )

= <TG LGS Wd sy v

TUOLSUBIWLD adeds BU0 UL plats Joulds 3Bd) B WoA4 $308dXS
3U0 Jeym ULM SBPLOULOD 3 nsad Byl *(z) pue (p) “(z) ‘sbe jo diay yiinm
< T GAmB) T

UOLTIUNY JULOd-0M] 3y} WOJ) PALULLR}AP 3 URD puUR SUOSERJ ]BUOLSUBWLD

pa3ELND| B2 SL uoLiouny jutod-u pessusb sy) -
40) Apeau|e {/) ul Jgeadde 03 sey , \\\ JUBISUOY UOLIRZL|BUMOU By

IOHI

.ﬁ\\l.v\.\.:ﬁt&ss
U0 3%L[-3Uiod B OjUL pBWLOSSUBMLY SL .“ Ag pojedsusb .«v\,\&\.\\.c\ uoL}
-nqlaasLp abdeys syl siurs *quspuadepul- N St \ guiagnsad ayz ‘(7) *be

40 spLs puey 3ybLa ayz uo sseadde r\ uol3disosaad gjo-3nd ayl ybnoya Ly
'MOL2q SuoL3ouny
do1s-9sh aM JaAdusym ‘aunpasodd BuLusyzoous paqLadssp 2yl IWNSSE M pue

Cu

Te-we m c0) = (215 “

77~ (¥-sp)—
?\lﬂm = Proa () @

&

{g)

s\..-..!N\ = \ﬂ\hﬂ\

a1 £g usaLB souejsul 404 SL suoL3ouny dels payIoows Jo4 @DLOYd 3ioLdxa uy

.: £ uo ABojodoy Jojedado Buoss ys o3 j00dsad yLm (/) plots- 4  syz
(ool Lot Lrz ) o x\»\t\\ "yl exzjoles, J splaLs

40 30uaNbas BYy ¢ e - g mﬂ-\.ﬂ\ uctaouny dajs syl spaemol sabuaaauod

soyeurxoddde

uslum ¢ ¢} @dusnbas e usALb fleyl yzns pajaudualul sq pLhoYs n.: ‘b3

(0 . - w P ) e Do gy ey der, Yy m
) o) 4-

e NULLOJ UCL}LZLUOSOq

ayy Aq auop aq ued SLYY ‘MO MOYS BM Sy " A= |]LM \».V sdo3edsdo
ugLleadn abseya ayy o3 \ PLoL4 uOlWJ3y 2Yz 93634 03 Bulissuajul st

31 ‘aousH © ¢ PlaLy Joupds ®Ray SSSA(SSEW B Jo o 9oeds 3004 ay} 4o

»
uo13Lsodwonap 403935 abaeyd ayy 03 Spuodsaadod ..&‘@n.&. Jeyy * UMOUY

L1°5T
—p13M SL 31 ‘9oeds sBJdeyd 3Y) UC BINSEAU 3]34IS3p MOU Y3 03 Bulpdodde

ol L LNEL R DL L L UL LR LTI DL I LSRR RN LU R TRt LRI U (IR TR R LR L L R TR DR UL IR

LI

R L IOEE T IO T I P Y T}



“(g1) 9|dwexa uno uL \Nuu‘\ue\ndw\\ Aq paoe|dad 29 jsnu s&« ouejsul

>/
404 fUBARI4LP S a\\ J4araweded yibus| ayy A UC S3asSE> JALIO | B UT

. ’ w‘»\
(1) g gl H-0153) 2 (m2)p =< Y s Yy may >

SL 3|nsad 2y3 {01} 440-3nd s,Jaqgle|y Jod *(9) *bs ut

81
u\ =7/ suoi1ouny days aInpodjUL aM JL CPIaly JB|EIS B4 CSSI[SSEU B JO
sleLjusuodxa J0 SUOLINGLUYSLP uemybLiy Jueldeasd ayl uteb am qeyl “ucijuaw

0} 8%1] PLNOM aM ‘aunpadodd Burjlwi| 2yl 40 S[lelap ayl ojui ob M adoyeg

*1994}3 anfea AAepunog e Se 3.4033J3y} pue LjLuUbjul e

m_.m_..u.:mu.on_ Jus44ng 40 w_.w.:.:mr_oaxm 40 11hsad-33U 2yl se Umuwc_n_c_mp:_.. g ued
FY o u=)y o0

o P
10 |eL3uajod JUBUMND BYY JO 3DUUISILP YT S - k\\..\ fqum1| SLyl

fAeM D131S1dnBY SLUY UL paadoud aM 41 *© oe F Je pue W&

Ul * oo = puUE oes 3B suQL3Ouny dals oM} JO UOL3isoddsdns a3yl saW0D
-8q (@)p °I0UdY pUB JURISUOD SULBWAG . 1EUI UDNS SLUI Op ued BN

* oo e QLWL PY3 B3E} 01 <sL Jaded ayz Jo 3534 Y3 Butuanp wie anp

Y-

pue ¥+ SiULOd Byl punode Z4 abdeuyo [e103 Jo spro[2 3bdeyd oM Sajesdd

a _
.o\\\« e, V)P, x) 7Y

(1)

(-3 E ) o il ([, (- 5y F ) dar Yy = %

)

pue

INHI

{¢1)

p 2 e
\Qw:_\ucw. |u..._.w.§.v\\w.w\u Nud....\. .m..nuC\v‘ 2,7

JARY M fased SLYy3 ujl

(Plpare Fui)adorn, 2, 4 2 b/ (x2) =
- (e .Wf\ .:‘m\_.vv‘\\ F =)y = \W\\

upL3auny 430-1nd J3yjoue Kq a7
aoeidad oM ‘8d04a43y} ‘uotzeisddasjuy pestsAyd uayiang ou s3ssbbns e/ o
uptangra3sLp abdeys syl eyl SSL A DOLOYD JJ0-3hd 3Y3 4o Ibejuvapesip ayl

“rapoul 3yg jo unnoea e urebe s1 ajels Burfuaed sbaeydr siyl

¥o sours ({y) *ba)

f|apout JaBULMYIS YT JO URLUOH[1WRH 3Y3 Y3Lm SOINRWWOD
wnnoeA y904- A BUT JO N0 PSS Us — w ep/la)yp UONINQLIISLD

abBaeyd y3LM 93e3s pabuaeyd B S23EIUD w..b 3404249U71 pue © SUDLIRULIOSSURUY

juawadeidsip abuaeyd 40 su03edauab se uoLjeladduajul [eoLsAYd ABB|D B BARY -

syetjusjod Juaadnd pazide(nbad padediul =y3 sisA|eue |edausb 4no o3 ang

£ 10 uorjouny jutod omg Sy3 wouy ¢ \u%.ﬁ ~

\u\ a\i\kN\ = w_\ JUBISUOD UOLIRZLLEUIOU 3UJ PSULWADYSP SABY M 3DUO
¢

¥

(21) G- L2 bband [ cv-5) Fraz) b W = Yo

\Q

g BIBLMS PUR ULI}SUBKOT JO saojedado- @ 8yl L£13oexa sn saAlb

{2) *ba “@suay °suoljeina|ed |3pow Jabulmyds sel|lwes jo s|eliudlod

judJ4and 3yz Jo sgued Lousnbauy saliisod ayy yjm dn pus snyy pue

B T D R R R LR T T R LR AT L T PR R TSR T B L e R TSR L TS TR R RS SURU R



Uo paguassUdad 3g uwd UdLUM ¢ o x \&Q dnoab 1onpodd 22341 3Y3

WA0y uUed AM ¢ 40 3S0YF YILM SINWMOD "gp jo sjuswsia dnodb |le BJulg
F 74 1

ﬁ. ﬂ. .u.\n.o
A */ a0 /()% L %) o sfr=?

2
-go="n, u..«ﬁﬂ%.ﬂ\ ()% = <Tuy k)T L0y fuorsusyxs awsuL| Aq
.u\o\.vw 40 S40378A LBY10 [1B UO PUB ‘SUOLIRIAL UOLIENULOD By AQ Paxly udyy

st ¢ Fay s40309n SiSRQ BY) LO SIUBWS|D dnoU UBYIO BYL 4O UDLIIR BYL

@) &:Q.W{ o= Ty = Aubﬂﬁuu\ﬁa@ﬂ%
81 '

ﬁ\.....N\

A ) L3 ¥

<Tuw s Ty = Tuy L ¢
£

autyep am 41 ¢ f Yz l2ls-b o = T

v..!\w SLSeq {euoUOYlL0 YT LM u\u.\ aoeds 149G LH © uo usAatb s

F27 10 UOLIPIUSSBUMBL JATBUL| SSNONULIUOD °[Niyjley ©81qLINPRJUL ‘AieIiun ¥

“(g1) "ba ut @=f "% "tz o3 paied

wos o= T2 "N Z7 splatk yoLym uojaRwAOySURI] ULB B SL

7w Z e

" ar>dwo hy e Fo(Es) iy "7

£g pajedausb © ﬂue.. sdncab AdeyLun 3yl JIPLSUOD IM SSLLY A04

”
T -

taoeds-qns wnnoea ay} Jo uoL3dLaasdp Byl Yilm utbag am pue

34N12NJ43S WNNJEA [BLALL3-UCU ® 93edduab Aayy ‘pilaly- ‘m BuLA149pun sy 40

un By Ker \...\\,.ew.\m\.eu,. a.&_m.\\\_ptw\...., AL

vP o

BOULS "SUOLIR]BJ UOLILINUKIOD 3SAY} JO UOLILIUISAAdBL B JINAISU0D am ‘MOY

Jo3edado unjuawow ABaaus ayy uj 1M 23nUMOD 5,

IVHI

(P e B0 £ 1)
o=/* 70wy
-y s 2= 0 1T t.‘.\.?u - (5 " ok
o= [ R A0y
o= [1a0 B H) 77

By P = (WG By B, ¢ =, A Dy P

{o1)
°n\..\\a‘_ﬁ\..\ \l\ﬂﬂn\ \-‘.ﬂﬂ\\ \ﬂ.g\ ‘o= ‘ J-\ .n\.ﬁ.\
o=l %y omf [ ey o[l Ty 2
GHp = (GO GUHR o= f (AR B} A w 9% ok 4

1SUOL]R A4 UCLIRINUOS BULMO| 104 9Y) Aq PRQL4ISSP SL UDLYM 4O S4NIONILS

L4 rs
ayy ¢ ~ @&Nﬁ edgobie- # v ajeadusb Asyy ¢ RN\ YL Jay3aboy

¥z>K50 (TP h1)or = (K379 pue T 7o sqususia Aueyiun juspuadapul sutd

-aoeds Aq paLy- \m 3y3 Jo \Q edagabe prats ayj abueiua oM nmmmucm%mm%
SLYJ MOYS 30U Op YoLym ¢ on\o 540304300 AULYBP 03 J48pJO UT .mp_:mmt._ LeuLt
Auew ul jho s]adued aduspuadap- N ayl ybnoyje €10e) SLY1 AQ FLNDE4SLP
20l DIAIPUBL B4P SUOLIR|NDED [BDLIOBI] ° hs UoL3IoUNS J40-1N3 Y]

o A131011dxe puedsp fucl3aas 3Se] Y Ui pauLIp ¢ n...‘b saojedado ay|

sdojedadg- 2 paziedp] (¢

*sjuauodwod Butaow-3ubLa pue

—7Ja| SULGIOD BM JL * __ DAL JR[EDS ‘344 *OALSSEW B JO S|eLIusuodx?

0¢
WoJd} 95eD BUpJLUL] B SP SULRIGO BUD 3BUM UJLM SIPLOULOD (&1) 3Insad ayl

A



. {.v1) .Otﬁuxlh..u\\..\qu\oﬁ.ﬁ \&\\ﬂe.\uxlu.xw.\.wquu\&? mm( - ..W..b

:A[31a1 dxe suoL3oung dags
Lle 40 Bulusyjoows ALSSalau ayj 23eILptil Mou 24 pue “aceds ¥304- £ Y3 uo

POULLAD~ [ [BM B4R YDLUM *{§]) S40ledado Iy} JSPLSUDDIBL aM “SLYl 404 “(Z uolydas

z

30 %o saojesado syj o suoLjezi|eapl padpul ade ‘Aljeoresgable Aluo ey os

o

PazZ14330vaByD aJaM YoLum ¢ YL@ sdojedsdo 3yl 3BYYT FMOUS SM FUOLIDBS SEYF UT

uotyewixodddy- 220 v {p

‘paJIpLS

-udd 3q 0} S3UD |eJA3UIB SOl AYY ApEadle 34 (4T} SUOLINGLAISLP uewybim

ayy *A|a39duod aidnodap splaiy Bursow-qybLs pue -3431 ay3 aduLs ‘A)euld

+£lagededas WAYS SSNOSIP J0U PIBU am ‘aJdofauayl (81} pue (9f) wouy

SMO| 104 YoLym *aseud e Aq K|uo 2a0qe uIALD ISOU WOUAY J3LYLp a&v%m suoLY

~elldogsuesd abneb teqo|B ajlupy aul BuLurejuod sanlea uclieidadxs syl pue

“{g1) "b3 ul paALOAUL SJ07RUDdD BYT JO SJA3PA0 JUIATLSLP B DALAJR DM “SUOLIE[BU

uoLyelnuwos ay3 3o dpay yiM *(5) "be Aq usaLb si1 apis puey JyBLa By} adaym
KA AR WA T TP =

{61)
- <G (2 (A Ve a7 BT 5

8g 03 pajeina|ed A|Lpead S48 3A0QR UOLY

Fi ’
—ejussaudoa ayp ur  <F Q\Q eaqable ayj 40 suOLINGLA3SLp uewiybLm syl

- g1 =

*{(91) s,°ba) saop ﬂ\.ﬂn asnesaq “abdeys Auded "zr @ ¢ T n/

enoeA juaaaiiLlp ayl “(z1) Joiedado unjumwow-AGA3UD DY YILM SINIWWOD YD Lym
“((s1) "ba) F % sioredado su3 o uotedtidde Kq *zr B<o=noa"n/w U
wnnoea 911043 Y3 40 N0 patedsusb sL soeds sLyy pue *zr@ HK aceds-qns
WANDEA |RUOLSUBEILP 33LULFUL UR SuLeIuoD adeds uoijejussaddad syl "a|qLd
-npaJdi :.Smm SL UoL3ejuasaadad sLy3 Jey3 ‘uoLiejuasaudad- oy NQ ayy o

spualioduos oM} 3yl Jo AILLLQEONPAJUL B4} PUR BUMID] S,4NUDS WOAY SO0 3]

* L1 shanfi g queun ' w.u\ 40 uoLy

-pquasaddas ayy aA1b SNYJ YILUM ‘SuUOLILULESP sSnoLadJdd auy pue G& SUOLJEB B
UOLIRYNALOD BUY BLA PIULIAP-[LOM SL \u\%§ 40 UGLIOE BY] SdBAIMDY ©SU03I3A
353y} UQ ‘LLNY JeBUL] By} BUIYRI PUR SUOLIIUNG 3533 UILM Dupdeaws Jaije

27 Uy asuap Bde YILYM * lpEdriom wTRL T m e aw
T @<Hrn) (B A BCNE R K va&wo«@w WA

\ .
3dA31 J0 sJ03o8n Jadoadwl uo -~ W.Q_ 3uLjap 0% SIILJINS 3L ‘aoeds

L
uo13PiUSsaddas (101 BY3 03 UDLILULIBP SLY} pualxs 03 JapJdo ul ' F Q\QQ £q -

Paz14330RARYS ‘uoLgejou Buluie|dxe-418s € YLk ‘st ®zr @ %3# soeds-qns aug uo
e4qab - ..\VQ ay3 40 uoLjoe au3 pue & @F ST B U0 10B 03 PaULIP
sLplati- & SUL L@ =A o 90uds 004 Byl M T3 Jo jonpoud

Josuaj ayy st B soeds uoijejuesaddad syl - 4 “@.@ edqable ajoys ayy 4o
uoLgejuasaddad e 03 uoljeiussatdad- \QQ ays puajxs am dajs puodas e uj
‘xr>hwo ‘(4) 7y pue # %% £q pajedsusb © ..bsvg

eagaf|e- » 3yl JO UDLIRIUBSAUdIL- s anbiun ((81} *ba y3ILM) pue snonuLjuod

S NJYIte4 “BLGLONPALAL UE 03 papudlxa L]ipesd St uoijejuasaddad sLyf

Aem [ensn 3yl Ul (< w @</ m <X, 5103094 SisEq) ..w&@\.k!.h.\

Im.—|

A g g

{IPRH PP

LENLTRIR L

LU LIt T R N R TR IN TY T

YIS IS TR R

1A




swas3 9s3u) -pabueysaalul ade (pz) "ba ut saojedsdo ayy L ‘aeadde YoLym

CSULDY BJIXD DY SSNOSLP OM SUOLIL{3J UCLIRINUWOS 3Y AJLUBA 0F JOPJO U]

“(51) *be yzim JuaueaJbe UL

BRI A 7 Yaas” Be 7 Vot S

oy
L)

=< .NH\\w &@Mw\\\n\wﬂ\\w\w ?‘.\w %2 ™4, \ CHBWA yds TS ey

36 sJoyadayl
am (g} *ba goddy uth * ¢ %) umuw Aq patr|diy|nw st gL 3snEIAq
v et TR, 8.7 R AL L 7 N7 Tt N (e

Aq paoce|dad ag ued apLs puey 3ybLd sY3 uo uvoLINGLAISLP urwIYBLM Byl

KT A mnv\\ e 7 e g \.@\ .w\»“\ T BT Y S

D l& oy lek\aulll‘\ ‘lo«\ \“\4
EE R e Y

=%
» vatlsy N N.\.\v
.\:}ur.ﬂcuu«e\\ﬂuﬂus .um\ (Gr-ins X R (7¥2) -3”.\ .J‘n =
Lo 4
oe7

=< \?ﬁ\w\\ ﬁ\s&.\n\wa\wk iy, % \w\\ e it e > %y

ey *sMol |0} 3t {Dz) *HD wodd 'JDAZMOY ‘quspusdapul e £ e— F pUR
¥, |l J04 7 pue  sweS Ayl |sn By
"({6) pue {£) “(y) (2} *sbs 993}

\\l\.\;“&b = eus(* ‘.\u\ KL \. N.m\\\ .\ \\..NN\*HN\ = ﬂ\v.\..u ERETT

oow—y SILWL| BY]F “Sd03edsdo- s

IwHI

< hs Ll ol R IVE e Y BT S

- .
\ﬁﬂt\a\u 3 raz) & : ac :.@&«0.4H~..\§ ru.\dm s.uu\\

. y - -
W\Sqn\\. vukn.\akvu W B xz)ales ..\\.. 4

\_‘»ﬂ

(0z) FE3 4 o
\I.w fay \.\* \'\\
(oo 22 2N B \\ Htso or 37

u(.u‘

=< wah\vk\ \x?\w%« ) 20k ..&\ \&3 A >

:{s1) "ba jo asoy3z o1 Bulpuodsouaol suoiIouny uewdybLl SYI YILM Jde3s

2404B9Y1 BN " [R1ALLY SL sdojesado-#)7g Buralonul sanjea uolje3oadxa
10 3UBWLAAL AYF “aNUL SploY .W\\Q&.?v =, (57 wo‘\b ()93 IDULS pue

\ \ \
‘o= [ %% )Ty o= T o 0=t 20 02

¢ Alauspuadapul paJaplsuod ag ued splall Butaow-3ybLs pue -3387

" o

8y3 40 asoyy ajeulxoddde {,p1) sdojedado syi Jo SUCLINGLUISLP ueugybLy

12 ({pT} 'bd} UCLID9S 1SR BY] J0 SA03eUBdO-

3y} ‘paxly P O w— P PUE eoa- JLUL| BYI UL 3BYF SMOYS 3M

.
. vz
ey
= L R \ , ¥
gt TP, At

= s
*huv
(2%

1Mo 13q

2.n61) auy ui Umedp st ()Y - ﬂ&.w..‘\ =: (2% 30 adeys ybnod ayp

l\;._nl



(12}

*SUDLSSNISEP BULIRINULLS Stqedaunuul Joy pue

ydom s1y31 Jo uorasabbins ayl 40y sSoOp *H 40SS2J044 RURY] O} L] PLNOM T

1Uawabpa | Mooy

*r e daded siyl JO sydewsd Auclonpodjut |yj 03 yoeqg s

spea| pue satdodyl abneb ueL|9J2-UOU 20 SANIONAZS WANDRA 3Y} 4O UOLSSND
~SLp Le4duab Byl y3im uol193UUeD B3 SIALD sLy| unnoea ayy Jo Asedsuabap
3y asned ysiym *asbuaws suojesade- o pue patidde aq 3snw uolgezisenbad
paJdeJdjul pagqiJdsep 3yl “4aA3aMOY ©|eljuduodxa- ..\ ay3 404 'plal} SLy3 jo
aJanpasodad uotjezlijuenb [vlosds suy jo asnesaq ‘(1g) "be up wasy- % ay}
403 D1jRlRLqoddun U SLHY ¢ o = feey Tl ‘. I\!.\J\ yaim 2t L “sabneb
quajeainbaul |es160jodoy 0] Pea| UDLLUM € SUOLJBUAOISULL] SULLIP 03 Al

oM 47 2>/ Ty =l w_\ pue D1473W 23 LULIAPUL yJLM pazizuenb

plats 3bneb aauy AdeL|Lxne 8yl saj0usp h.ﬁu\\\.é.&u xw\.N fadaH
(O e ) 0 (17 )t e s = (P WIT ()T = VUL

9 sdojedado AsejLun to diay yjLm pauwscliad ag ued 2V + n.&.,_\l 2y

IONI

suoLjouny 26neb Y3Lm SUOEJRWAOSURK] abneb © [apouw JabuLMydS BUl Jo

uot3nios Jojesado syl Jo aoeds 33e9S DLW }LULIDPUL. fRULBLUD Byl up

“Sp|aty- .w_‘ab By} IN0ge UO1IABSSE AN0 SO 4004d 3

sajaldwon syy; "Ayealidadsan ¢ s:\.w‘\\_ pue .W...b SpL3LS 40 JABQUNY 3Y)

940 S puR A 41 ¢ » & LI 3ARY3Q san|ea uotjeloadxa yons

Glt-%-5)-4) 3
"PATPUL ' aw e ¥ 04 o VR J3ISEY MoJB Q0U SBOP 49pA0 Adedilgee
ue uy \.\.w‘.b\ puz w\\‘. \\& ‘A splaLy 3O JSQUNG AURALLGAR UE YL

Ut5e) G AR e, fax) s A BN & Tt O

. adA3 sy Jo juswail
Xyazew |e43uab ® Jeyz ‘2uUnsua 01 SARY SSILIYIAIASU BM .\\mnv. ?\...Q L

A teoL303dukse - sjuejsuod 03 dn - $3ARYSQ —\.‘J.ﬁ& -] .eku‘\&au « % ybnoyyty
e Q.«Q.\wﬂw\ o 03} LeuoLjJododd wuay 3ayy Jo wmzmumn_, \\&v\ pug
?\No.‘b Buiafosur jeys si ‘uolloadsul J3sO|d sadtnbad YILysm “uoLlelad U0 3y}
*PaLALaaA ade (9T) SUOLIB|3J4 UOIPINWWOD 3YF ‘uoLidadxa auo YiLm eyl yans

LIV 4
caP

° u\\uQ\\\\@wu\&Gq«.\ W  pue I- 0% |enba awoosq \\\&uu ..b\@.\\.&é

pue m‘\\.w .:.;.\.Rv S4032%4 3y} ‘aunpaooad Bupjiwy} syl BuLwojdad usay

R ayp (1R 019 =) #ra /P \&\h&\&.ﬂg\m\w Bz -rd)3)-) oy - = G20 \Q.qu
0,205 X0 u By s -8y s) by - = Ak Suwv
Vaip 5 2330) %0 1y vy S 2 Uy 70, 0 15 2 ) b - = G 370

‘i 2.0 Kl (ho"5 23r ) aw — = () )
Aq uaALb ade

|mﬂl

i
i
i
H

LI T Y TR AT SO LRI R R T PO T e S TN B S TV DT U L LTI R IR T L U DAL

DT N L L T e L e TG TR SR SR B L T X



‘g8 (££61) Gz ALSAUd 833L4Y353d04 fedaLmMS 'Y D

*08F {¢/61) DT O "A3Y "SAUd fRIBIMG "Y' [ “4304YydS g
“((£961) Moh

MBN ©yoeadg PUE UOPJOY fAAST ‘Y *Ppa) 162-TL1 “d °,p961
so1sAyd 18913940841 UL $24n3097 asebuae], tuewjubip 5ty

‘6102 {8961) 9LT1 A3y "SAUd fpP1aLIJBUMOS "W'D
6591 {8961) 01 'A3y 'sAug tedemebng "p

“((£56T) Haoh MBN € L[ LH-MEADIW)
L5U0130UN4 [BjuapuUsDsURL] JYBLH, T1e 38 LA1FP4T 'Y
WoAy Usye3 SJde swylt4ebo| ayj Joi suoLiudAUOd Bseyd Byl

886 (2¢61) 9 0
"ARY 'SAYd fueblzuemz g fuRWYSLA] A fotuojuy, (120 ‘49

L1 {6961) ST pue 1 {6961) €1
.m%:& “yiel Cunuwoj mmemﬂom e ,mmmr | an:u_FQoD *S

*0pE {£/61) B2Z1 @ *SAUd “LINN f0OM THTD WY TL'S

199% uoLyezijuenb abueyd Jo wWa[godd By FO UOLSSNISLY B 404
(£L61)

qutadaag ¢, A438uAS UINodg Aisnoaueluodg, SuaqeaULS 4y
195 (0L6T) ¥2 9 "SAUJ "[ONN T9PLIM "47] “423e2435 "47Y

LT Cded Ul
pESSNISLP SL [B4Bajul 2bueuys syjy jo sausbuasaucd auy

"€82 (9£61) ¥ 2€ "WLD OADNN fdewLaM ‘3 s00( M
£q PAsSSNISLp JBU3 03 JR|LELS SL UDLIENILS BY]

*(£96T) 42p|nog “0peJofo) JO AJLSABALUR
“INILYSUT SILSAU4 [ BIL3BA03YL BYL JB S2JANIDBT tJEqQLRIN "d

652 (9£61) TOT (“A'N) 'SAyd -uuy fuewR(o) °S

INNI

0z

61

81

i1

91

ST

¥l

£l

el

11

T {€961) 11 AtsAyd

913144253404 UB0AYDS g PUT o, uewyBiy sy 1tity 895 Q]
21
(1261} 89 ("A°N) 'sAud ‘uuy fEO3LMS "Y' ‘uldlsuaMO “H'[ 6
“TpG (£L61) ST O 'A%y "sAuyg fedaimg ytp fauloy "UtH 8
58 {Le6T) 9 99
3397 $918AU4 $sS04n pr@ fudyseg “4°H CCdL URL{R) “9°)  {
“Geh puR £/€ (L£61) 9 99 3387 "sAud
29 (/£61) 021 @ "SAUd 19NN 4@0J4YDS "d “UBSIBLN NN 9
*({£L61) pLJpely *"N'3°P °"spR
£-1® 49 BJ4RABNY 3P "7°4) 48 "d ‘uteds ‘nyduepue) ut
sa1sAyd |eIusuepung uo Bullasy yig syl Jo sBULpadZ0Ud
pue (7¢61) Cb/é4 AS3IQ SSo0f "H 48YIAQ "4 iTL74 WS §
“Gzve (2961) 821 ~AsY ‘sAyg fusburmyos 'p ¥
*(246T) BLEZ "HL - NYI3 4304425 "9 “dedny A
‘62t (££61) 02T 9 "SAud " 19NN faodeRlod "Wy
241 (9261 £€ "7197 A3y -SAUd 11qgsy "D ‘muoep Y
g {9461} /£ "13197 "ABY. 'SAUd f3JO0H 3, ‘D
“(£161)
§11-02Z2-007 IUL40244-U0230ULAd PUT OFE-PEE {9461) & €9
*3397 SoLsAyd $SSOMD *pUQ ‘udyseg 47y CCJp uejle) 9T €
‘58 (G/61) 9 65 ‘3397 saLshud
W:Txashh SR .N#Lmzzuw ) .>Oxdh—0& WY n:v>m—mm VY
'29 (G161) 9 65 "3397 sOLsAYd Saoef|od "W'Y 2
*66c (GBT) 11 0 *ASY °sAud ‘pulyssng -7 “Inboy -p
Ghve (Z6T) 01 @ "A3Y "SAYd SUOSLLM "B T
530Ud.d )3y

!HNI

I TSRO N DI FRE  FR - R P




- 23 -

t

imi

The 1

to keep the
nite,

is necessary,
fi

performed as well. With obvious modifications in the

R+w, a0 Ra=drnge , €—+o, however, can be

normalization constant Mé (eq. (14))

In the Schwinger model 1

21

asymptotic estimates, one ends up with the same result.
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