DEUTSCHES ELEKTRONEN- SYNCHROTRON DESY

DESY 85-076
August 1985

CLASSICAL MODELS OF CONFINEMENT WITH MOVING CHARGES

by

Harry Lehmann
11. Institut iz Theonetische Physik der Universitdt, Hambuig

and

Tai Tsun Wu
Gordon McKay Laboratony, Harvard Undvernsidy, Cambridge, USA

ISSN 0418-9833

NOTKESTRASSE 85 - 2 HAMBURG 52



DESY behilt sich aile Rechte fiir den Fall der Schutzrechtserteilung und fiir die WIrtschaftIrche
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 inciuded in the
HIGH ENERGY PHYSICS INDEX ,
send them to the following addrass { if possible by air maii ) :

DESY
Bibliothek
Notkestrasse 86
2 Hamburg 52

Germany




T T P

(8) ‘0=2g¢
‘ardioutzd [eUOIjRLIEA © JO STAID) Ui S[FPOUN 259Y} SJB[IULIOY O} [TYast 8] 3]
{2) PS8 d > - g ‘0= (80—,
721} §I S[PPOW JO SSR[D SIY} JO IINJeay [I0eds 9y, edUBIIRAU] ZJUSIOT 3alesald 09 Iapio
ut (g) pue (g) w1 yeedde jsnw (;g - ,77)? swres sy} JuYy} 3JON “mﬂm =g pue _.mm_ = yum

(o) ‘gg - AP =H

—

pue

(9) q(d - 22 = w

3I¢ SUOCLTR[PX SAIRIISUOD Y] SIoUM.

e

¥ ‘rE——=gx

(» I+ e HXA

(€) 0=g-A
e

z ——=gX

(1) d=g-A

suoljenba s jamxey AJsiyes g pue ,.@ ‘H nm splay oy} ‘splom

I9Y)0 U] 'SPIMRUAPOIIS[S IBROUI[UOU JURIIEAU] ZJUalo] 5B pamata aq Aew pue ‘[g] 4sno
~iaa1d palpnys SEOYY JO SUCISIZA JUIPUIaIp-dUIl] 1Y SIR 8191 DIIIPISUCD S[BPOT Y],

"UOITROJIS

[eloted aloul SIY} Ul £[}0eXs PIA[OR aq [[I}8 uwd suolyeredss 23re] o] uorenbs Jeljusia)

-p TR137ed JRaULUOU PPI0-301azZ Y3 ‘Ajqexiemoy -sodreyos Buraom AJUIIOjIUN JO JEY] O}

ases s1jeje payealy Ajsnolaszd ayy woxy azijerdusd o0 Alwssaseu s 31 ‘[z] jepom uwleqy
-1senb [er(sse[> 91} JO IX2JU0D 2Y) Ul §59001d ® yons Juipurjsiepun ul 4ays 3517 ¥ SY

1)

stolieq pue suosewr [erpiomiid ojui syrenblyue pue syrenb snotlea 91y Jo UOIIBUIQUIOIRT

31} pue p[ay JIood 3y woyf sited YIenb [eUCHIPPE JO UOTFRIID Y SIA{OAUL 1red yIenb ayy

Jo uopezinoIpey o], 'Bb «— _ 2,2 03 anp se pajardiequl L[jeInjey 21 ‘siusas jal-om) ayy

‘syuans afuoIpey ey} Jo Ljuoleur a1y siojersaddoe weaq Burpifoo 2,3 L31aus-yBiy ]

B S

BITOFYAYE

-Z00 - ueIn Jepun LBisuy jo jusumyreds(y '§N) oYt Aq jred ur pojroddns yrom |
b8/ gy ueln yoressoy OLVN Aq 91ed ur pajroddns yiopm

-suoryeredss afIe] Io] L[[esnroydurise paurejqo are surewrop BUIUYuOD oY) pue spRy
onauBenroriss)? a1y ‘senpoo[ea 9yisoddo ypm seSrels Bulaow Ajuriofiun 1o “seBreyn ajtsod
-do ussmieq |eljusjod IeoUl| © 0f pEa] YDIYM S[aPOUI Weoqy JO S8R 7 99ed350AUL 9

LOVELSHY

Vg7 ‘SETZ0 VI ‘eSpuiquuey ‘Ayrsieatu)) plealry ‘Aiojeioqe] fey oy UOpIoK)
}xBAL UnST, teT,

pue

Auewizag jo srqudey [eiepef ‘Binqwiel
Banquiel] JeIISISAlU[) 9P q1sAYJ 9YB[3R20aY L, 10 JNYI4SUT ]I
HUURTIYRT AlIef]

SEDEVHD ONIAOW HLIM INTWINIINOD 40 STAIGOW TVOISSYTIO

£EB6-81F0 NSSI 5861 3snbny
9/0-48 AS30

IR S P N S W GO S —— - - . - . - . -



4
{£z) , 0=4% = A

vetty {g1) wWox smof[o] wayy 91 *(I]} urewop ur
(zz) 0=4a

‘019z 30 0} UIYe] 9q URD JUBISUOD S}
“£y1eT2Us3 JO S5O JNOYIIAN ‘2ISY) JURISUOD B S A {11) uremop w g = g = 7 sourg

‘A JO SUIIaY U A{JUSlUaALioD passaldyxe aq U sjusuodurod ppag [[e ‘seiy,

da
(12) ‘Ao 4«. =g

‘2J0JRI3 ], A\ UT P2QIOEqE aq WeD 7 JO UOHIPUNY S1Y] 4Ny

dug
"3 jo uonpouny = (g - egr)d
‘aIcpeIe I,
du
(0z) 0= (d'g JIN - )%
pue
du
(61) 0= (ae % —-SH) e

‘0 < ¢ 103 urede ‘sarpdunt () ‘4 s1y3 Jo strrey uy

2 _ .

d
1 a

xg
(81) e - = ‘qd ‘e

se (3'2°0) A [z} wonpouny xng e jo swisy w1 passerdxe aq uwd (7 ‘snyy

(1) 0= ("ad)’e m +*a‘e

sandutt (1) ‘0 < @ 104 g
pue ‘e g =g YT e are segeuIpIonD [edtzpurL> w1 syusuodulod pley OleZUOU Ay} pue
surejqo AjowmAs [euonyeror ‘(1) pue (g1} Aq ueald se quaiInd pue s8Ieyd oYy Iog

‘g uo (3'z) o5 0= (2'T)
= (1'2)q veus (1) ynm (91) woxy smof[o] 41 ‘24 < 3 10] aanytsod oq o} ueyey s (3)3 sourg

(91) "¢ SSOIDE STOMUIIUOD S

(15 — ('=)a)y

1R} SMOT[E g 01 joadser
YHM & Jo UOIRLIRA BYJ, 'SUIRIIOD OM} 983Y} UsdMiaq Alepunog a1} ajousp g 197
0= = ‘2ouay pue ‘0 = (g — o 4)7 ‘(II) Wrewop Ul "7 < 7 — 7 [m proy (9)-(1)

‘sadrey> omy 8y) surequod yarga ‘{]) urewmmop uy suretmop om3 are aroyg ‘Apjuanbasuoy
{e1) 0=[td-ye-r+(ge-g-g9 TV g— 70w m%\ =359
saa1® (g) oyn (g1) pue (g) jo wolynynysqns Ay,

1aYyj0 yoes 0} ayseddo aq 0 s9dreya omy I}

Jo sanyioo[ea ayy Bursooys Ul A|[essusP Jo s80| OU S| IIY} ‘IOUEITRAU] ZJUSIOT JO ASTIEIAE

(31) (R)g(=)gl(an + 2)¢ + (10 — 2)90n %2 = (1'z)r

sedun; yargm

Il
=
3
=
A

(e1) (#)e(x)9{(3a + 2)9 — (30 — 2)9]dy

‘0 < 7 104 -udis aysoddo

jo saBreid Buraom L[EXIOIUN OM} JO 95RO AYY Ul PaYSeJajul ale aM ‘30U sy} jnoySnory],
0 1
(z1) (S \ t - (3)7

2s00U> am (g} woy (9) pue (g) ureyqo o} sspIo uy

(11) (12)y xa=('z)g
{o1) . ‘(12)h4 — %| = (1'z)g

‘[ensn se ‘aIeym
(6) {2)e(a 'z} - ('g)r - (Fz)y + L(2)g - 4 DaTr w m%\ =g

qam



9
2yt 30
(sg) 0= Aahmv % o(B40) - +
td
Ta:ma“m - a*eA*e)n‘eT - T:m - a™e + (*Pe —e) 5 —

9
(a'etdie - a&%&& o(B*e) + 8+ el (a'e) - NSN&_TN -
51 (0g) ‘7 pue z “1 s3[qEIIRA 2Y) JO STIIAY U]

faiepd
L g

(L£) :

991 pue (1°2)3¢ = ¢ £q ueaid 2q g Azepunoq 3333 a1} 137
(08) ‘0 = [%g;_¢ — 87%l(a%e) + {[3"e ple — a*e A%el(a’e)s -
%o, (8¢} - (A7) + [1¥e — a7e),(8%e)}duT ~

sogsties A pue

g

(sg) 2%

=1

ey (1€) pue
(0g) wozy smofoF 9 ‘aI0jRIAY T, -afe ynm peredwrod pajoedeu aq ued A'Q PUR AFE ‘oz1s
Jeutpnyduof 3 A.ﬁ.s poredmios [rews 94 0f (I) UIPWOP Jo 92! 98I19ATURIY 31} 109dxs am 20UIG
(v5) T = ()8

aouay pue & 4 1 = (&)f osn pue [g] ya1 jo p 1008

JO PO B} MO[[0} 3 ‘UOWN|08 IIPIO-TIOIZ ) Fururejqo jo asodind syy 04 T « 4
11 ‘saBrmyp 8} jo uoieredss s3re[ jo #5d AN} UC IRIJUIDUOI M ‘Uo MOU TWIOIJ

"I = () 92} OS[ Bp 'SIIUN JO 920U F[GRIINS LM

{sg} ‘(Wo+t+1=(8)f
a4 ‘[g] eounajer ul palpNYs (%) suorjouny jo sse[d A} O} SVA[PSINO JIUII] 3M
().f
b - = (L}§
{ze) O] (4}
pue
duz

(1e) eilg(@ie) — (A%e) + Nﬁn.qm:.% =l

s

S
(0g) ‘0 = (a0 - B0 + A%e,-¢ — a7l (2%e) — L {a%e) + .(A%e)l +
i
{(3¥e p'e - 2%%e a*el(@’e)z — a”el;(a%e) — (27e)l +[a¥e - aamrgnm:aw
152418 suoljRIjUBIAIP #YI

1no Suidrey rauerd Hw,nw T U] STO1YRUIIO)SURI) ZIURI0T IDPUN JURIIBAIL st hwnu 1RY3 ON

3 <izl ‘o
{82) = (3'z°0)h

1>z 'O

pue (£7) aI® suonIpUo) Arepunoq Y],

gl {mie) + :a@ —(a%ell],
(cH - af)inte

einle(m?e) + o (mte) — (B0l |
(zH—ap)in’e
:(T) wrewop ut A 0}

uolyenbo [RIJUSIIIP [eipTed o) m.ezw {9z} oynu {1z} Jo wonnynsqns 31y “(1z) pue (81) &g

(sz) | 0= e—

oile(07%) + z(de) — < (A%e)]
(cH —caM)fn"e

e+ e

:.Nu . ME\( — H - NlQ — qu.
(zH-aMJ ‘g & '
yey (3g) pue (9) ‘{g) woip smoljo} 3
(92) 0="¢gle+°q’e - ‘e
1594 UIPICO [RILIPUNAD Ul (z) @3tamal sn 1o
- { Jo uopouny 81y} Aq paygioads si sge|d S} UT [FpOWT YoTY
(s2) oF = (,0)4

ety sorjduut C.u ‘uoTyRlOU SIY) U]

(¥2) ANNWNQ\ M= onled - 3)
TIIoy 9y} Ut (9) pue (g) suoijR[aI 2AIIRIIISUOD 313
21Ima1 09 [Myosn st 31 ‘(1) wrewmop ut aarnsod s . g — o 90Wis ‘uraqoid qusseid oYy 10

Arepunoq 993 e s1 g ‘spIosm IsY3jc U] g Arepunoq aY3 uo



8

GV + DUV + 1AV 3 ¥~ = (3)'@ £q usar® mou 51 (12°9)
B2 o (3)m pue (37 + 1)2/3(%2 ~ 6)— = (3)y £q pooeidas aq pnoys (11°g) ‘be ‘Apyusnb
-25u0) “(m/m plg— oq pinoys (m/m"p)z+ exeisim uBis e 5 819173 [g] Jo (19} b 1y |

1'papaau st [g] Jo 9 3095 I juo perares suo a1} se 1oNg Uoyvwrrns jerjded e
12U} 2A91[3q A4 "U0I3d1Ias8D £10j0rSIIRS B JO] JUSIOIYNSUI ST UCN[0s I2PIo-U)01aZ Juasard
3y ‘T Jeall a Joj ‘sacue)sip 93I| 10§ rerjusjod oijess 87} 0} Uo13222107 Juapuadap-£1100[aa

= 5218 (6¥) ‘1 0} poredwod [[ews a Iog ‘{g] 0 = a 10} [eryuatod 311218 31} 0] SIONPAT Ydlym

N L Yy |\£+~
(za—1pAH)u 1

g8 — TAY 98re| 1of sanid (9%) Jo uorjerSaur sy
"{8%) jo 2pIs puey-yyBI oYy Lq woard 1,y Uolyeldaqul Jo JIUII[ oY) ‘splos JoYjo U]

{s¥) D —-INA -y =2

(6%) ¥yz=n

st (4F) Jo uonynios syemxordde

3y ‘9BlIe[ SI 30 = Y Usgm ‘WA, "D Aq pajousp aq C.S A31yuenb s1yy 997 ‘7 Iapio jo st

(%) T«alﬁ\' Iaula“\;

UsyM s]IR] UOIIN[0S FPIO-}0LIaz 31} ‘2I0JRIT ],

.?Tﬁ»;mu%LﬁE;&
. =

I

aq 03 punoj st olyex s1y3 ‘{gg) woiy ‘T ypm paredwod ueym pa3ea[deu uasq sey

(A7)
(B*e) — (n%0)

Olyes 33 ‘uoynos IapIo-Y3019% Y} FUIALIEP UT ‘JRY) 290U 9m ;3 SUIIINSP 0} I3PI0 U]
"(Ig] Jo £'% "3008 999) y 01 ‘[enba jou ynq ‘esop> st yf a1ayM
E& Hez  a'%e ¢ W c\. .T\
- - d z =7
(o) ﬁ (87e)— T mer e Mes r. P i

Admts st s1yy voprmnoIdde RpIo-{101e2 A UT

(%) . m.w%:%a a \ ,%\ a

ST 9] *eumty UaAlB ® je L81aus
21eURIIONIIB[e [103 91} 2q ;] 193] ‘@ved jussard oy u] ‘saBreyd a1y Usemyaq feryuajoed oYy
818 91 82UIS ‘ysatayut urew Jo Lyiquenb 9} 81 ABIUD OLIY0Se Yy 25D JIJRLE oYy W]

‘T 313 Ul pajelism[l &1 WRWOp ATISUGUOD 4y jo adeys agJ,
(v#) nlem - o) M =0

Ardmis s19¢ ‘7 — a of ‘remopgred uy ¥ > 2| 11® 10) a jo uoyuny Bursealour we st yIgM

=9

nmvv . ﬁt.ﬂa|ﬂ\f+mp‘nblmm~\( ¥
z/1

¥ — ¥ 4

S® Uejylimar aq ued (Tp) ‘saBreyd omy oy uesmiaq 20URISIp BYy ey

fureq 30 = y yim ‘f[jeseuwod a1opy -[g] as®2 s19e1s aygy Uy uoiynjos ISPIO-J0ISZ Y4 ST YOITM

ﬁwvv NN -3y A N\qmv\ﬁk —

0} S90UPAI (Tp) ‘G« o Y4im pUe I = 14 poxy Jo JI0Q] 53 U “Uolnjos IBpro-yjoIaz Iy}
103 852 9Y} 5q PINOYS se 7aF = 2 soul oy} YBnoiyy sessed Arepunoq 2aJ] ST} 1RY3 310N

2 b -]
st (OF) Jo uoynjos syenrdordde sy
(o%) : ‘0= L/p+ (g — 20z g)dd
03 saonpaz {gg) Horjenbs [enuaraytp [eljred oy pue
(68) Wlet - =a

oq 0y punoy st 4 ‘(6z) pue (£7) suclypULd SIepunoq ouy YITm



o1

50z (P86T) L82d "SAY TPON O L "L pue vwewma 'H (g
1 (86T}
9o 'sAyJ ‘POJN "AY Pu® ‘SO¥ (Z86T) AEIT "Wl 'sfyd ‘uellg "I, pue PPV 718

10067 (1861) £2q 494 “SAYJ ‘BIPY T 'S ‘ASHAq 1e Arejdsoy pury I1eyy 10§ [98190g ISY[0A I0§59JOIJ PUR Burpog [neJ lossejold

tegp (3261) £p1d 'SAUd “PUN ‘stnoquog ‘g pue spfeg H (2] “a703q 0918qOY 10853J0I 'soOf SURH Iossejold Yyl o) saysis (MILL) ST IO 2UQ

I (3161) 914 'sAqd PN ‘vemuag ‘g “¥ pue PRI ‘(A [ “GOTIT[OS 10PI0-151G Y3 J0] Y3noIyy pailed udaq OS[E HEY UOIyRZI[RIOUSR

sy ‘aret uaald jou yEnoyyy ‘seBreyd Bulaou A[miIojiun o] 8¥ed DIJEIS 31} WIOY UOHT{OS

mmoz"mmmmﬁm I5pio-j0laz a3 ajou sl w _Twaﬂdhwﬁow QATY oM rﬁomuduﬂﬂsco [euct}ippe I pEL| UHM

[N S S SN ISP S B M g FEY



B - L L e e ——

5}

‘T Pu® 0 ‘0 = 4 I0] UIRWIOP JUSTIAUYUOD JIPIO-YI01SZ 3} Jo adeyg

NOILAVYD FUNDId

‘1311



	1
	2
	3
	4
	5
	6
	7
	8

