DEUTSCHES ELEKTRONENF.SYNCHRO_TRON DESY
decenber 1979 | S |

ANGULAR ASYMMETRIES OF‘e+e_ ANNIHILATION TO THREE JETS

\ by o
A .
PR K l(o'l]er S - )
e, Sek;;wn Physzk Unwersztdxt Mzmchen S

S o - _ oo . .
\ i N e % LV VRN Lo l_;;—_ R
‘ 3 - _ P M Zerwas L' o LT
| . Ins ,tu:ut fur Theoretzsahe Physzk TH Aachen .
: and
Deufsches Z"Zektronen—Synchr'otron DE.S'.Y Hcmbur’g
i
iy




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

DESY
Bibliothek
. Notkestrasse Bb
2 Hamburg 52
Germany




rgary-193swezed 9s5TMldyle al® Ing unjuenb pazeipex sy

30 utds Byl 03 IaTIISUAS BIB KBY] ‘UOIIIBS 55017 Bun[yelISSWIIg Iy
10 sjusuodwod £312179Y snotliea a3yl aydusiuasip o3 sdisy uoriezlaejod
weaq uoidaq *syienb 3jo Sunpyerassuwsaq uonid paey wedy Futieuidiio

fuc13B{TYIUUE B 3 UT SIUBAD Jal.¢ JO saTIIowwASE ipindue BUl SSNOSIP I
22 I ' ! !

1o5135qQy

$E2IppE 3Juaupwiad

+

Zanquey ‘xsIq pue
uaydey HI ‘ATSAYg ‘aesyy 'y "Isul
+
SeEMI37 W .m

Fanquey ¢ 1570 U0II0IYIUAGLURUOIINDTT sayosIna(g

ysiem "1 ‘L

uayoey HI ‘INITISUT "SAYZE °1

azpueg ‘9 'H

uayIunNK JIRITSIVATU *HISAUJ uUcTIIN3g

as11e% ‘A

Aq

S18[ 991y] 03 UDTIT[IYIUMY & & Jo saTajawulsy zvnduy
-+

66T 43queag(
£8/64 AS3Q



(/L) mGO_J.—w JE[EJS pue 1031234 10} J1aJJIp Saop mdm.ﬂn— juasz 3yl 03 Tewaou 3yl 10

uo [INQIXISIP Y sKeoap |nIuo 103 .hﬁm:o«uzuv "1531 (IO) uEa[> B snyj sT 37
‘fo/ suony8 1e1EDS UITA [2poW B DPUB ) UaaMIaQ IDUSIVIIIP ITQIsTA L[Isea
ue SMOls S$ABDIP WNIUO UT USTINGIIISIP SIXE ISnIY 3yl ‘Iserjucd 4yg re)
/st < 2@ NﬂOU - @ AJewRU) *{EWiOU 3IY3 3O UCTINQIAISIP MES

S14) 8ARYy sijuaaa 3al wv L3213, A11m3uspiooe uaaa pue ‘suonid 10309a

pUF IB{EJS 103 BWes 3yl ST 3T "gOD 3§31 J0U SI0p 1UIAD _2 @ unnuriuod

P 03 [®UIou 8yl Jo uoIINqQriisip alSue ieyed ayl Jjeyl Jaquemax 3snp

i+

21p SaTijowwdse 9yl yonuw moy Apnas am L}leuty °*A1osyl uonid awiess e ug
pakIe3qo 3soyl UITH $11nsal (oh 2yl uorjuod a4 *sial yienb pue vonid yo
sjuswlely 81 yoTym sucTd loj szslaweied L1J2uwASe DYl AUTWIDIIP 2 IXIN
s&1cayy uolieqeniaad gop uT pautwaayep {(3I3zidwod aie yorym siaisueied 3Iaayl
Jo swia) ul pessairdxs aq UED SITI}PUMASE mmmsw (*232 fsTXe weaq uoiday
Ayl pue SINE 3ISNIAYI Ul £q pawioy auefd syl o3 Ioadsasa yaim 32( 3Isaise]
pPuUc29s 2yi Jo AIjowwAsE IYFTI-379] {SIXE I5NIYI dYd Jo AIIJJUWASE paBmNIE]
~pIlEMIO]) *S21B31S TRUT] wunjuenb_f 1037 paurrap ag URD S$ITIISWILSE [BIIAS
‘sweag uoidat paziieiod A7TeulpniiBucy pur A{asiassuels 1oy (9bb A\.tmfuu

uoT3228 £5012 3yl Juasaxd am I8AT] ‘SAO][0] S [eTI3jRW Byl PZTuedio oy

rsuTmeudpouoryd wnjuend pue

WwNNUIIed 1m+m 8yl uT siuaaa ial-221y3 usemiaq yuiy afqesuadsipul u®w apracid
1114 £3Y] *8iInInJ Ie2u 3yl Ul 3[qeinsesuw aq PINOYS §°Q 03 £*(Q L Son[ea
18NIYy)y avao pafeisse S8TAIRUMASE ‘SSBIVYIIBAIN Jea) "s311nsax juedTJTudlS

A7[EDT13I51393S 10] MOT1E 03 s3uaas 313[ ¢ jo ardues a%iey xayier 8 Furainbax

Yy 01 70 13paoc ay3l Jo L[Te21dA3 aIB SSTOSTIP ¥ SaTilamuwAse ipindue ayg

*(PAPNIDUT ST s3judasd 13[ 2 jo IrnivTWP®R IYI) saTilauwdse
aenBue ayj 308338 uoTIRIuPWARIY 38 Byl UT PIUSWOW ISIDASUBAY BITUL]

Aoy A[IED 1I3Wnu 3IBMTIISD B (IT1) ‘uoTieIpRl ucni® Jo SOljEWAUTY

I+/

8yl jo a2uanbasuos e A1a18w aq 3ydTw yonw moy pue ‘god uE uonyd Iyl

jo sanizu | utds @Yz 03 °9np sI1 LajauwmdsE 3YI JO UYOIMW MOY MOUS DI IJUOp ST
s1yyl *,A102y3,, uoni® 1e1EIS B Ul1m Qo0 4q pailorpaxd satiionmise ieindue
23 JuOoaJuod M (11) ‘sweoq ucide] peztieied Ar[euipniiluoy se [19m s®
A19s12A5URI] JI0F 8399313 uoiiezirelod ajed1isaaut sy (1) *siuted saays
ut /h/ NI0M 1311aed uo puedxs 3N *SIULAD UOTIBTTYTUUR DIucipey i jo
0\90_. — ﬂac.\ mvo._ ) uoTIaRI] B BB YITUM ‘siusad 3a(-881Yl (6°07 1)
ISNIY3I A0 JO suoliejaiicd aendue ayl ssnosip o3 snyl s1 1aded s3I

uT wie Ing | urds sey (1) ur ,uony8, syi eyl scys o3 juvejzodur ST 31
ang *paleliuBIEQns ST 00 1eYyl pur 3sTx3d suoni® eyl savadde 31 ‘eaep ayal
YATA Jusuaaxfe pood A1qeilewdl uyl e fp/ 19y Jyo suonIdrpaad god ewd
‘3sTxa suostaedwod aisyy "(UIai3y3l pajonb saouazazaa pue /€/ @98) 11E1Wp
1e21% uT Sunjyealsswaiq uoni® sarieqiniiad Ioj Ino PIKIOM UIIG IARY ‘DI

Butuepeoaq 1af *3snaya “4A3roctasyds @17 seriTauenb 12qoid jo suCIINQIIISIQ

*/z/} saouRaSTp 1I0US 3B (2D

jo 1891 feriusjod e se oFe auil Buol B paisaldns sem () uOIIdeAL ‘IoEF UI
( *syol noipey ¢ 4— obb 4— 2

‘ated
yaenbijus-yaenb 2 330 Buniyezisswsig uonid o3 anp se (gOd)} SO MMEBULpomOIUD
wnjuenb ut paute(dx® A71EINlEU 3IP SIUIAD SSIYL */[/ VILEd I® P3a198qQ0 usaq

£73u909a BAaBY UOIIEB] TYTUUE 2,8 jo sa3e3s [PUlj DTuOIpEY Ayl Uf s12{ @aayg

Go139npoajuy '3

.
H
£
P
£
&
i

B B



uotingraistp sifue xeyod au3 y3noayl YO Furansesy ‘| = O 89AT% uoiomp
—oxd 112d suenbijue-yaenb ayriiuteg * Awu uo13235 501D IFIIASURLII 3yl 03

JATIETAL Ahu uw33298 sso1d [euipniitBuol 3y3 jyo yadusils Il SAqIIVSDP

o+
we- %o

=%

* P 1ayswered ayg

(© AJbN‘.Db.vA_mnw.uLﬂ.mmeu ©° 4 | wm = mWoIIMuc

1e saaiaae aue {18l 1seisey puz a8yl 3o

uo119221p #Y3 I0U PUB) SIXKE 3salyl 8yl jo s73ue xeyod oy3 Arue Futanseay

S1Xe 1sn1y3 2y3 JOo uo1ingialsip aeinduy (|

*£31%91dwoo Jurseaidul 3o

sda3s Te12A25 U1 pajenivAd A{jeiuswuiiadx’ aq ued (g} uOIIDBS $501D AL

Wla3 80usax’xjiaqzul t\+ = 1

WIT} 9IUIIBIIIIUT [BUIPN3I1FucT /2s1dAsURI]

n
-

paztaefed Ajreuipnitluoy

n
el

asaeasupl) pazixerodun = |

+sutds uojoyd Burmero] syl 03 pucdsariod Kayy
H m.qr v dxfu\b..u = O ‘se1f1sup 8yl U SUOTIDAS SS01D [BTINIIBIFIP
2ie 8, D aux *(( mVMH = ﬁ+wum.wxmu am) wnjuswow $31 03 22adsar yiIm

uo13naia 2Y3 3o uwotleziaejod xernoipuadiad/yarieied sy3 sjousp 4&‘._Mw

()

3
1p gws M. deuis Yus Ma - X503 mmSAma mouw..@ ..ma;; <-

Lo h hrws fzwis §50) 4T+

+ Yzsod fesor(asa+1) 4 - ams (54 -1) .m *
5 @Emh%mou%\.f (44-1) .w...f

+ obﬁ@ 2507 QS Ma. - nmmeiqnwwu: .w.\ =
= Qﬂxfumgoﬂ CPdd

op 2
/9/ smMo110j $® u3litas 3q ued 5bb €— 3 3 I1I0] UOI}IIF S80ID
- -+

1ETIUAIS]JIP 24l IBYI Smoys UOIIBTIUTUNE wojoyd-suc jo sysAyeue £312119Y 2yl

‘wnjusmow 2 Y3
pue 13l Dile%1aua 3s0w puz 24l Aq pauryep Fuidg UCTISAATP W3 ‘SIRE Wweaq
uojdal syl pue SIXE 3ISnayl ayl 4q pawio] aueid e pue sue(d 3ol 9yl usamyaqg
gm atfue auyl ‘Afreury puy -sweaq uoldal a3yl o3 zenotpuadzad sueid ay3

Ul uoTIVBITP ISNAY) BYI pue (_3)S I0IDAA utds uoilo2ia syl 3o. suorivafoad
ayz ua2emlaq %_wﬁmcm 2y3 ‘pucosg (12 2711981909 JsSow IYJ JO WAJUILOW

ay: £q pauljap) WOT3IDAITP ISNIY) IYF pur UOTIVAAIP UCAITILS 33 uaaMIaq

b b ]

8 a13ue xejod eys *1saTy :aae safFue Ayl (TI) '-%X- X=7 = "X U] ST £819ua

1al uoni8 syl -A81sus weaq 3yl Jo §ITUn UT PIINSEIW .mx pue wx ¢39{ yaenb
~T17ue pue yaenb 2y jo satdasue ayl (1) 1(q'e| *814 @3s) gatBue a9ayy pue

g31833ua om1 Aq poegllaldelaEyus 2q URD UORIB]TYIUUR B 3 UT JUIAE Jaf-evayl v
! ! f T4yt _7s T t

S3UsAy Jor-f UL sorijounfsy iepnduy ]l

*{+918 ‘worjezudwfery 3al

213 UT BIUAWOW BSIIASUBLI BITUTF) SIV2IF? oaTieqinizaduou £q paldajje



Juauwaansedy Iyl sao[[E sweaq uocidai 2yl Jo jusuodwod uorjvziie(od JSAIASURII Y

£

ssTxyoumlse gy pue ¥ SuTUTqWO) (g

“{ @ ut 20ueldaodr PAITWIT 3O §101D313p
ut 84 4 y¥noays HrO 70 juswainseawm ayi Futraduey) oGEl PUB Gy = § sixe

asniyl auy jo ssydue aejod 103 umwixew v ST A1jamuise plemydeq-pIlEmioj ST

o oz e M
Tope-

)"
o

‘uoIloRs 55010

341 jo 2aed 3dudIBIAIJUT [RUTPNITIUOT /ISA3ASURI] Byl FuIqIidsap W: HIta

— e =

(8) @Ngux +— Al ﬂ&(
A
gL ws T

CUR 5 A -

Y- ﬁx_ ..um.usmmmﬁ 29 ued &u( A11amuAse pIEMNDEQ-PIBMIO] B ‘asTmaily

‘wnjuawow @ 3y3 o3l ieinorpuadiad side asniayl syl 16J wnmixew e

+
s1 pue woilezlielod weaq uoiday ayi 3o Juspuadapul st 31 *(,Ssouweaqd, = g)
) & SRtk +\ W . ..G(
g\ T -

ST sIyjf -mhmﬁﬁ:r— JusAz TEIO0]

31131 01 pazITRwWIOU) _-.\_.rrw — x - Nﬁrwm— 10 —&I NNP—.— Y3 TA SIUBAR IO 1aqunu

ay3 snutw ._..\.»ww _xi..rv, 10 _.KJ YITA S1U3A3 JO ISGUNU 3YT IJUNOD 3M

{9) ..bw +D,o a
9 =
107

oI3ex ayy Jururzeqg ¢ K 313l j3seise] puz au3
Jo uorIngiiisip rendue ay3 mm«h:mmma £q PRIRIOST 30 UBD {Z) UGTIIDVS §8OID

1alegp Byl ui H..D pue .rfO @191 ad>uUaIIFIIFUT 9EIIASUEI] PUB TEUIPDITIUO] ayy

T2( 15@38e] pug @L3 JO So113euuisE JB[N3UY (g

+ % o031 truorizodoad st

M.( ‘ N\.C..um ‘sweaq ucider oyl e aelndrpundzed §T sTXR ISNAYT YY JT

5 gswr+l -t L ...M..<

— .

»r we T 2
Bt 0

suTe3qc Aji1peai

auo (uns sy ©3 pazi[ewiou) _—._\‘F.m ﬁme. IN\._F&» noﬁw_ - ﬂ:._‘— YITH SIUBAD
o iequnu 9y snUTE hf3y G 1 & -ALl 0 _9_ B11M B3IUBA3 JO 13QWAU BY3
se &( BuTuryag © MO AUTWIPIAP 01 SIXE IENIyl eyl jo KIjsuwwsse m._ aul

858N urd auo jusuodwod uaIjezlie(od 9SIVASURL] B IABY Swe3aq uoidel Lyl jI

*HO[IDIS §50ID
ayl jo apniTulew (1BI3A0 3U) $31vajyye Klaa2w volsezlasjod weaq Teulpnl1Buoy

fsweaq uo3ldar 3y3l jo uoizezraejod 2yl 3o 1uapuadapul ST TIXKE ISNIYI SY: Jo

E

z
b




*gsen puodas ayj ul saenb
aya A ug ased 3511] 24yl ul wWasnbrjue 2 & BUTJap S1 ar3ue a
q qep 13 3y T 3 1 U3 4AqQ pRUTIIP S1 K 1 urL 4

243 UT A(MOTIITIP ST SIYI 9OUTS *PATITIUIPT 3q prned saal uonyd pue wienb ay3
J1 fsar3111qissod 1ayic moly IDuTISIp A112a1d 1B S TwRUApPONOAYD wnjuenb uy

s3usad 13(.f Jo suoringriisip Ieindue 2y3 IBY3 SmMOYS g FTAEL 3O uotidedsuy

sgzajsuweaed A1jswuise juspusdapur oml AJuo yata sn 3utaea]

(n gdHh -1 =%

| Q pue Y usemisq surelgo
uotTie1al BuIMCTIOT 24l ‘(/§/ PAONPOIJUT VA¥ $ISSBW NIBNb ITUTF JT STIEI

£31tenba 2y3l) ITwi] uwonid pue jaenb ssSI[SSEW BYI UT SPIOY .F..DN = J(O aou1s

{38n1y3 = I 313y IBYI 210U} .H\u\ﬁﬁuxu:nmxu:nfl_vum+ = X puE

11 b

f [+
..@mou 11E°98 * -x pue x Butdueyoaalul Aq wuN{od 3ISIT

Lot Tx-Teez o 1

341 we1j pautelqo aI18 b = I 103 SIUITILIIBOD YT 1BYI S0 STIRI OUELTIPAUT

votaednluod adiey) ‘uon3 syl Jo wnjusmow aYl Ag UWNTOD PUODIE I3 UT pue

I+/
yjienb 3yl jo whjusmom 3yl Aq uaald st (urds uoioud Byl 103 STXE uo1irz1aUEND
se uayel) SIXFP 3ISOIYI PYI WANT0D 3ISATJ 8yl U *suonyF 1w[EDS pur [BTI01IDBA

203 7 @]qel ul paidvafies ale Mm SIUl TP TIFIO00 Ayl "IUBISU0D durrdnod uonyld

_yaenb ay3 Surl3iouap hb.—\ Mru ﬁx pue £3aau2 ) 1e103 @Yl Julag M» qats

(01 hmxn_;«x-: W S _ mx@f,_u

e
—

(X 2x™)'g sy Sagpab 160

By a81eud jo g31vads

3aenb B 103 @31am @M ‘/¢/ ‘39Y UT Suon[E Ap[EDOS 103 asoyl pue /y/ "ISY

ut paje(ndled usaq aaey (L'1°1'n = 1) WX—U Vxﬂu\ ...bﬂ 103 §3TNsAX oL YL

*(pa122]%3u 23E $ISSEW UIYM $ITNSII [EITIUIPT aA1% suoni® ae[eosopnasd pus IE(EOS)
rjuenb o utds ssaysseWw yIIm JKaosuy,, @vey B 03 suony3 [ urds yiTm 28ED (OH QY3
Ju0IUCD 3s soTlewAuTY 380 ¢ 03 °np ST \f. ¢ ﬂ ..vo 3O Inolagyaq 3yl 3o yonw Moy

10 eap1 ue dojeadp 01 3snp *soTweufpouoiyd unjuenb 103 puncaBd Burisal uead
£13utpeacxa ue ‘aiojwisyl faIe SUGTIT({IL1IOD ie(nfuy ‘so1iel BUTHEF UYA INO

sdeap ‘juejysuod 3urrdnod uoni¥-yienb Jutuuni a3yl jo < ateds 3yl ‘aod sA1l

_eqanyiad jo 1s3sweied asajy Ajuo syl “xesweied 9313 Zde JnoylTh Hbb €= 2.

ur & pue t ¢ ¥ syorpead sotmeulpowoayd wnjuenb anTieqaniaad 1epic 18T

s39[ 107 § Ppue ﬂ.qwlo 30 suor3oipeag aib "II

*$I0BWRINSE W IJWAOF Y HIIYS SE0ID pur
juswaiducsy sdyay A73e328 YoIYs woTIEMAOCIVL juapuadepul 3o yijwes ® sapiaoad
uotieziieiod weag "3a[ 1881SFI Pucdas JYJ PUR FIXE JINIYI Y3 3O SUOTINQTIISIP
aeniue Jusl1aJITP W21yl @ul Juisn {  pue ¢~X asroueaed L1)suwdse 3yl

2UTW1233P [[115 9SINO3 Jo uRd 2u0 ‘530 uotirziie(od weaq Fuifordws Inoyitm

“{ Q arfue
1ejod ay3 ul 2oupidavoe pAITWI] B 2ABY $303D338p Byl JT £11e109dse) uotiez
—taeiod weaq 3uysn £q H.b Suiinseaw 1037 2ATITUILITE STYENTEA ¥ SFIQIIDEIP

31 *919EY STY3 ur mol 1sey =2yl o} piled =g °3 IyEno uclIuIIIE Te1asdg

*1 2149l ul $313111qrssod 1B PISI[ 3apy am ‘sIUsA3 JO IBqUAU [EICI 3Y3F O3
paz 11PWIOU ..uuwﬁnOv.A M-NAOU xwauw BN £q on-Nmou X 00 “SA
a< ?N soa 7 802 Yalm sIUBAA JO Iaqund Y3 3O sous12331p 2Yya Buriouag

' inoj Afuo 11115 2Ip aiayl ‘@sancd Jo 'gatilauuise aiow Aurul Jo
3 M 17 Y El !



‘sueni® 1P[EdE 103 IBT[RWS yYonw Eulaq IS{TYs ‘godh Ul ¥ Q[ JO Iepio

a4yl JO wnwixew peoxq B 103 sey of ‘817 ur ﬂ..:P ‘ydnoua Apajeuniiog (Tr1)

“gob utl ¥ 0l ueyl ie8iel s1 RO Molaq 2aBuea
18nIYy ayy ut & 10 apnjtulew oafelane oYy .W = ] 03 uMop | = } woxJ Surol

1) *bd o3 Burpacoay (11)

hE % OuOEcummmmuum:Enm.mEﬁ ﬁPuw_ .
‘Z 30 1030F3 B Arajpuixoxdde £q
I12JITP Y0 JO Sanlka 9UI §'0 PUB 'O U23MIRQ I JO uoi¥ai FuTIEVIIUT ISOW I3

ut pue | a%ie] i0J 193] ST ISE> uonid xe[EDS BYy3 ul JJO-T1eJ Byl £ 1 3E

[
S .
T ea AlTeotuojovow ST{BF pue [ = I 107 [ 3T sazeds eg ‘81z ur {L}¥ (D

“(@ pur q'eg *s813) S3udap Byl jFo I angea 3Isnzyl uaaTtd B 303 R pue

Q. 90 setijeuudse (2as13-123sweied) sUl SSnOSIp 03 UCTITsod B UT MOU BIR AN

*sa1a00Y3

uonif 1efess ur 1utod sIY) 3 BuTysTuea ISTIYA ‘| €= [ J07 (ph uT IuadiAalp ST
WAIJ IVUII2JIDIUT UL {TT) *SPII03YT I0I038A uBYyl IeTEDS Ui Juridodat

arcw 8T UOLIDAS S5030 Y3 70 1awd TrurpnliBuc] Ayl (1) ‘8letxdoadde aie

£2034y3 aeTE2S 2YI PUR (9D USAmlaq uOSTIEdEOD 2y3 BUTUIAOV0D SHIBWSI MBI ¥

*JU/ ts38y 3o eiep ayiy Aq paisadins L[eatieltriendb

Y
‘g0 = 1 I® Lo Al—_u\b.bﬂv a 4.—¢_uwhk.ﬂ\3bﬂu Jutainbai Aq paxiy

sem JuRIsuod Fuirdnod yienb-uoni® aejeds ayr ‘399 W = < PUB AR9 Of = wL.,

‘s10AETJ 1Bnb % pawnsse am oD Jo jueisucd Furidnod Buruunl BYI XIJ AL

"z ‘814 uT umoOys BI1EB SUOTIDUNY ASAYL .vm adxeyud jo sa1298ds yaenb e 103

5 == =0

se pautgyep st L 1030®y uouwod ayg

- L - - M.W— -= .WW
T\WQC-:N Sl E,

l_l M.blkﬂla—l@
T-l¢ ©

IETESS (11)

. 4P
(plriz-2) Yo-= I

(£0) Tsuony

PO R ) W &

T

{-L2

-

L
2d ‘o = AP - AP
(h2LE-187C ~ 49 °  {5p

2L L~ 1-l (L~ L 4
(h-15-19)2 ~(L-z)(T-L8% ~ Ts,fzm.ﬁﬁm 0 -aw%

(z1 Py sOTwRLApoworyo wnijuend (1)

"mso:nuummumwu Aux.wx.véxme um.

anfea 3sn1yl e a0y (g) by UT swIal IDUALIJIAIUT PUB SUDTIVAB SSOI)
‘juaA® 8yl JO anRA 1601YY UA1S ® 103
12l 3se3sey puodas ayl Jo SIXE 2Y3 Pue SIXE 3ISNIYl aY3 JO SUOTINQIIISIP

le(ndue jJo uorlsanb snoTiTqUE S8BT 2yl ol uany a4 ‘afuex LFisus juasaxd

-0l -

SHLE L

LRI

e



uye3qo ATIpeai 9a f(g 21qe] Ul

(iYL peilen) sixe uoizeziiuend syl Buriousp Hib'b - [ pue 1°3°1°n =T 217

- (5% - -1
(R2x®x)'3

= (O b by ty'd

7 oTqer woxj Futlinpollul *SIXKE ISNIYI Y1 SauUIjep
upny® @43 1o jaenbraug ayl o wasnb 2yl uaym m.bwuowﬂ saninos se sial (1@
19a0 Futumne Aq usa1d vae Layl -AreatIvadsax ¢ ﬁ.rru.-b pue ﬁ.—.:zb

fsuo 12938 55030 a18u1s (euUTpnl iBu0 up asiaasugll pazliefodun @yl 103
! 13U1s TRUTPNIT 1P T1e]

(4102 + Lalp N
mn -
@ »
. (a1 oz - (0g

otjea vyj FuriEniEAd Aq punoj ST
ﬁﬂqu . ﬁ__..vo 2R o1 sfusz B 2yl 10113691 ©3 ARy M uoTIEIUBWIEa]
38f @43 4r $3093]7 WAJUIWOW ISIIASUBI] dnlieqaniiaduou Iva(deu @m ULy

.Ad_.—.x 1o1pzad sisayzodAy ucriejusulraj ayy Aq pajuauayduos s3TIO3YI UONTH

L " 'S
g5 @ p+l Fd-t 4 _

L - =Y
E: (&17p chsw Mnr 2

:(¢) *ba o3 snoBojeue

L12321dwod - s, Ab ayd jo Lzisumédse m.. a3 ut saeadde ﬁﬂ“FU sues YL

(c1) N qsoip
g @ P+l ¥ gp
1 L @N{PA 3ISNAYI PIXTI YIIm

(6 ‘Furyikue + L) 4= 2.2

ur s, AL jo woringriisip siBue ae7od 2uyy Jo wroy jeiasued jsow ¥yl (i

juasow uon{8 o jyaenb ayi o J uwot3oeay ¢ Aeme Buidiaeds s, AL 104
NﬁMl: nnccva.m, ucilouny ucilvjusme1] 1PS10ATIUN B SWNSSE pug AJUO SUOTINGTIISIP
ﬁltftr_‘._.ﬂ.m a \lL Apn3s 1114 3y 's3al wonid pur Haenb 1oy =ania1d uoiielusnfely
sy S%uirdepe £q sueapey e1Buls 01 sucliaipaad (Qob Byl pusixe as ffutmoriog
a1 up '/01/ ,@5a2ATun—03waj,, aya ul Qb antieqanyaad Butissy jo Lem 309a1p

9806 I3 3q 01 pRisplsuod ATier1dusd - s3al uoni® pue ¥a1enb jo suo1INQIIISIP

1pInfu U1 $1091J9 KI1312WWASE PASSNISIP AAEY @M UO1ID3s Julpadaad syl uj

S5 TA3aWWASY UOTd "I11

4._.u0..~uumw .Luu:.:uu

a3 uy A{2atarITiuenb 1IT14s STYI ApPNIs TTA 3y * (13487 uonyd/yiznb ayy

uo aniea 3sniy3 13%ae] ¥ 03 SpucdssdII0D JuBAT UP JO IN[EA ISNIY] PRINSEIU
ay3j) senpea 1snIyYl Ja7iews spaemol L3Iy 17s 59AIND BYI 1ITUS TTI& $IVazFe
aarivginizaduou Jy] *safaisumis® ayz: jo loyarlasq 3yl 2Bueyd s309339 osaul dea
B0 yM Ul ‘12a0m0y *ae3(d Ar2ariezrienb §1 a1 70 JUNODTIE uaNE] 334 Jou DI
sucipey o3ul ®3uenb uon{® pue wienb ay3l jo sseocad vorieiuawdeiy syl Buianp
531227]2 SSBW pu® $303)19 WNIUILOW ISIPABUBII @3TUI4 "T12A3] wnjuenk syl uo
suUGTIETNS1E®D uon{® iviess pue qob 8arieqaniaad jo 1(nsax aul aiw ¢ 14

ut umeys sueringlaisip 1=[ 1oy R puw ﬂ a8 siajaueied A1jduwwAse Byl



L4
ﬁ% so0) o3 su8ys @31scddo Jo sUOIINglazued 3o aguInbasuco e ST STy
?&y? ‘o =2 3y "L~z 103 ATU0 (L)R 3O asuspuadap 1 2y3 Buriveygex

“(q pue eg *s813 @@0s) juspusdap B A78uoa3s sagadde ‘puey asyio syj uo .ANVH?

sz JTEWES 1B *3SIN0OD IO *0192z D1 S$IAIND 3YI pusq $3V93J3 WnIudwow
asiansuell aaTieqaniaaduoy ‘gqp ‘Brg ut ﬁn—.ud 4138073 smolT03 =avuspuadsp

1 3u3 se2iays z uo juapuadap 31q e Ljuc ST *q pue e¢ °*s81g ul ¢ ﬁ#uJ

.le l-—-l.ﬂal—-@ﬁ..:un q pue

1'1'n
H = w

ﬁqua_.i_g.ﬂ._xmaumm_nu I pue | o4

yams 'r'1'n = ¥ aog
(L~
t &N Nl

(x-1-2)/2)Q
(€2 | 4+

tEa :
peax ‘aiojyaiayy * ﬁ_br- ._...D SW18] IBDUIISJIIIUT pue msoAuuwm

§5012 a3yl ‘232 's, AL pezdreur ay3 103 swdanos se Bulaaas ‘33l jey 2yl surgep

uentd a1 pue xienbiiue 3yl ‘mnivswom s Naenb Iyl Aq udald st Isnayi Ayl 31

(ui lo2 i,Ew,o

= X
(zD) : (w1 ip 2= QI7K

pue

i PR 0
an (), 07 + ?Etb

1
G
() wb Y/

- C1 -

(L %-L-"%19) + (x-L-T'0'L!B) 4T} wp | '3+

(L-L-T %) +(x-L-2 *L1b)dY xm > (410

anwvy 8y 'z ®[qeL Ul asouyl pue (g‘y) -sby

01 A1sncBojeue s, A} 30] PAUTIBp 3Q MOU UEBD "SI TII3WWASE aeTnldue TeUINWTZY

Fuiyrbdue +L.—.A|_

1af 3e1 + 319f utya & 3

{0z)

*{s, ALAy1 Aq 1sac ueyel sI B[ *BI1g UY 13l 1s33se] puoIAS AUl Jo ITLI AyY3I)

SIXE JSNIY) 2Ul punole 33l 1ej ay: UT SUOId 2yl Jo UOTINQIIISIP K ELR!
123p1suod 8y °/1/ 1sniy3l [iews pue AGasua afaey A7juarorygns 103 sl1suws s3af
ayeaedas om1 1813BT 9yl Jo ang *jg¢/ 21ed 3al-3ey e pue jal-uryi B OJUT JUAD

UoTIR] TYTIULR UdE3 BPIAID am nﬂ._._.r. pue nﬂuh.& saTajomwAse 2yl 2uiFep oL (7

‘uorieluawleay o0 syl ul p2onpoliul IR BIUBMOW ISIIASUBLY 2ITUTF J1
pPaloFuIal SSInODd Yo ST ADuapual sTY] '2TdCIIOST 210 PUE 310w dWODBG AIY3
‘2 m:«m_mu\..umﬂ ‘uo13INGTIISTP STXE ISNIYI Y] IOI[IdX £12e27> SUOTINQTIISIP
ayl *duTT IsnIyl yoed ul z IZaey aog 'L1aaTivedsax fsuonid aepeds 1oy

pue (gob 103 _n. pue ey *BIJ Ul SeniBA JI5NAY]} 931yl 103 UMOYS ST Fﬂdhnx

‘1, w ( AL Aq Aese perized ABi3us

weaq Jo UOIISBII BY) =2 ‘3sanod Jjo fpue Hl.ﬂ .ﬁ.—ul—udﬁ XBW = B UITHM

(x%-L-T'L'D)1Y *
(/2 Q

b
;:+ﬂ.r.x..._...u«xmf£+ﬁxnr-.n.._..x.r._._ x—o._. T+

(L~
(L'%-1-Z%'9) 44 (x=-1-T Cxfy 4 e m
» (o

C.\.—SD

P T A T TSP RN P

T T T S T U R T e Ry T e

I IL RN IR L L T A U VR R TR TR LR L Ten T



“WETUEYSW

uotjejuawBe1] BY3 JO STTRIBP Y} 01 ST AIIMEASE STUI IATITSUIS MOY BMOYS uteds

o4 81qel U1 SON[eBA [E2TI3WNU 9YI yIta Bg *FI1y UT ﬁﬂ....rr Butiedmoy .

I, *SUOTINQTIISIP #1013ded MOTS JO A23IDEIBYD DTIO0BYD 3Y)
wo1] peaediojaue se ‘uorie(nafEy @arieqinizad sand aya ueyy 19m0f A1iBTIUEIE
-qns ale SiAQUNU Y3 UTq I IEIM0T Y UT ‘UOTIIPPE UL *VAIY JUIPTAD OBIE 8T
¢ ®1gel 4YITA & *81J Bulreduod usyYm PaA1ISqo ADUIPUII AWES Y] *41aat1300dsax

‘3 pue q ‘ey a{qeL Ul G_PP pue () +¢) .ﬁ..._do satazomnise A} =7Burs

anTsSM{oUt 2yl jo Apnis ojie) @juoy ¥ Furiuesaad £q uOIIIBS STYI ISOLD Y

‘g aige] ul peLeideIp siaqunu 3yl £q INO uiogq ST STYL "3BT Y3 03

o pue q¢ ‘8§14 uT {1) N Ppue Aﬁvﬁ saaand aalieqaniiad ayl jo IITYS B 10adxa
am 1(NE31 B Sy ‘*SWSTURUD AW BAIEQanizaduou Lq SINTEA I Y3 FO Burramol
3ATID8IJD ue UTede 2ABY o8 mwuwum Teuty 313lf-g 3yl iog ‘siojezsunu 1tayl o3
3u13ngrajucd jou 3ng f(p) PuE (g) soliear ayl 3O SIOjPUTWCUIp Y3 031 3utppe

Ka X pue Q sat113sumise dﬁ ay3 sasesrdap voijonpoxd xted yienbiriue-wiend

*(ab ssop ueyl b 103 anTea 1317PWS A[qeiovadds ue 3oIpaad sataosyl

uontd 1e(edS §°0 § 2Buea 3 21oys Bu3 Ivac '(IT) puy °| INTEA uoyred syl ueyl

gobh uT a3TTRWS yonuw ST X Am.o § L 1IB 304 (1) *3u1s53138 Yjaos axw sujod
omi ' 31qel Ul 12pow ayl jo s3jnsax eyl Ae1dsIp 8y ‘Bg "H1j UT UMOYS sIN{BA
antieqiniaad 3yl asao APIuBITS (1)) S2AAND BYI ISTRL SWSTUBYDAW yjog °SIusa
1af-g ur 1242 woni3-aenb ayy uo snies 3Isnayl aatieqanizad ayj ueyl Ia[iRWe
sAesje ST an{ea JSNIyY) PIANSEaw Syi *UOTITPPE Ul *| AnjEAa W (BITIBI03YI IR
£11E9 §juasa 2%3UL "A¥) Of % AF1aus KD 103 €80 % I 01 umop wmﬂwn.uudn;u a3

01 A73uev13iuBIF £93INGIIIUCY yoijyonpoad 3af jzenbtjue_yiendh *Lem Buwmo|loj

ay3 ur woTiemio} 32[ aayieginyieducu £q peioszze s1 (1) W 1339ueaed g

a

*(kipssasau 31 13[ 1531SE7 puUZ BYl JO SIXE Byl PuUR) SIXE ISNIYI [EDIIIA0YI Y3 3o

Uo1I9N135u6031 [giuautiadxe 3osgaad v 2unsse aA puw tfjuo sxaenb 5 puw p ‘n
S20Npol3uUT Tepow 2yl '/¢/ 394 ut padoyaalp [Ipow OTI¥) IIVOH ajdure ay3 uyedw
fordms TiIm 2 *U0T3IAS €501> woijdnpoad uoni3.yaenb ayy pue ated yrenbd ayl uo

J11/ 12pow uoljeluswdeay cmawmmmlvﬁwﬂm a1 furisodmy 4£q pagqravsap Ayrses 1sow

21F $1093J9 WaluaWow ISIIASURI} satjeqiniiaducu pue 5309333 SEEW IITUYY

8399334 PATIEQINIIIAUON JUTIBWIIET *Al

*worielvewdeay el ay3
uT paiexodiodut BIF $3I09539 WNnIUIWOW ISIIASURA] pum SSBW BITUTI JT PITITPOW

(£17yB118) 2wEdag 531N ISOYI MOY IQTIDEIP [[Im 3% UOTIDBS FuimoTioe] oyl Ui

'z 1{ewS 18 Suo1iduni uorieijuswdeaj-uoni? pue niend jo
saluey> 03 ajqeiauna ST ﬁuuwxr 3Byl 19312 8T 3] ‘0 = Z I1¥ UWOI3E{[3IDUED
108x2 07 speaj ‘pIp am se ‘sial ¢ JOJ uoIjouny UoIILIUIIRX] TEEISATUR

Zumungsy ‘018 ‘§IHE JSnIyl Ayl sauiyep b g1 38l o pur b ay3 woxj Butwe

-9 -



‘1 {8{61) 9E1d *sAug *pony ‘uewudag g°y pue plard 'y

*6LG1 SINITISU Iswwng ovis ‘usdrelg tqtr

(K61 "3dagy aurxdaxd uayosey fsemisz ‘{4 pur uuswiae] "j

*TeT (we6l) OLF CsAud tTeny fISTTIYDS THTQ PUB WRIAY TH'N

‘Bh% (R4B1) Ovl1g ‘sAud ‘TanN fusieM “g°1 pue 1270y A

jutadoad zsdg “uuewsseay 'H pue I8[Toy ¥

TIUBUWOD DTIJNBWITIERD ‘WEAJTOM "§ pu®R XoJ '9

'€Ey (6461) €08 F pue

phe (8L61) 964 3137 "sAyg “Ipoallis [ PUB 2TO|ILATYo§ ') ‘iswery ‘9

"1Z/64 310da1 zs3q “*12 12 13fo0y ‘4

1678 (L261) 910 *adg 'sdug ‘@Al ‘H-"S pue 3N [i ‘puelnag ‘1
¢z (9/461) 111G 'sAuyd *TonN “ss0y ‘'O pue paellrIed *Y¥'W ‘SI[1d [
(1 /6s utadeag xs3q ‘oltap Cs

*gly (6461} 998 *33137 °"shug ‘(uwolleiogellod 0114} ‘18 312 288a2g ')
YOLR (KZ60) €% *2137 *a3y *s&yg ‘(uolipIOqR[[OD [-WEVM) "1® 33 I=3q4eg *4°0
fenz (6L61) 998 33371 'sAyg ‘(UOTIBICQRIIO) QSSVWI) ‘T8 13 ¥I{apueag °y

—_—

saauslajay

iy

fot/

/ef

/8/

!

f9/

1</

i9/

ief

v

*IS33 A9 =AYl 03 papuixe £311®11dsoy wiwm syl I0] SOO SURH HURYI

d pu2 ¥ ¥ fuurmIaeT *J UYIIA U0ISSNOSIp B afpolsoudoe AT[niaiead apy

JusWeIpaTMOUNDIY

*suoni8 jo aInjEu [EI10308a 3Y3 03 FAIIISUSS ‘Qod

7O 3891 IR3[D B WIOJ SUCTINQTIISTP IBTn3uUR eyl JAea[s SNyl ST 37 *IS0IY3
#01 1% BIPP JUSIDTIING uea1d ‘siqrssod ST UDTIEUTWTADSIP ¥ *suonid aeleds
gsafssem Yits | 4£10241, 29Bj ® 03 qod paiedwos am og ‘9aTIBUIFE I0Y pE ue

aary 01 [njasn 81 3T ‘gob 31693 suoranqiaasip re(ndue L7dieys moy BurIpni ug

*(paucTiusw 3snl eyl

FurpniouT *1le Ul 223Ul 228 213Yl) saTilowwdse 13110 pajuasaid OS[E aaEy oM
‘1 = uids €ey uoni3 pailmlpea 8yl IBYI 1¥al B ST siuaaa 33l 281yl jo uoting
~113510 1BTn8UB ay2 *i1enayl 13m0 2y 7/l urds aaey syiend Jeyl soys 03 | RL
3e A17PUISTio PIsSTM ‘SIXE ISNIYI IYF JO UOTINGIIISTP IBnZUE 9yl 2insvaw o]
Ardmis st sApm 31s8q 24y3 JO 3uo sdeylsg *AUOp Iq UBD $TUI MOy [TRIBP AMGS UT
smeys aaay pajuasaad sisdjeus a2yl ‘syienb z/[ utds syl se Surloog awes a2yl
uo ato1ired sTyl Ind pynoa uonid 2yl jJo IInleu 103092A IYY BUTYSITqEISY
‘wnauenb 103934 §687130AF1] ¥ JO §uIEnb £q uoTIIBTIPEl Byl 03 anp aiw

vyl1dd 17 uess sju2as 39l #81ul 2yl IB8Y3 2a01d o1 Juejrodwy It WUI1Y BM

Trewung -4

!mmi

R T NNCT L

R R R T L R L e T U AT UL B S

ae

B

L TR T MR N R U ST

e el R FL b g T ADTRENIRER HAUR LL LR T AL IR L LRI



3s1137 ay3d ur b pue b Fuidueydaajul Aq peUTEIqO S1 b = 1 *suonyd

1e1R2S pue ()b 103 SuCtIVRS S50a0 AITIT[AY ay3 JO SIUDIDTIFIO) i 998L

° araguxamﬂn m
=4 (p-wi o
Tm..f - ¢¢muou¢#w4x¢|_~ mwmooumxaxw.w
™ Tx < 12 E
Tx - wx by G- b + b

ﬁ _w..@ l-v\ﬁ@ ﬂh..—h\ﬁ.- 103083 uvotirzraeied ayl mmum;munﬁmﬁ

‘g1 *314 ul 10393A ulds _? 8u3 J0 jusuodWoy Isiaasueal ayl o3
3103dsaa y3ITM SINE 3ISNAYI Ayl jJO m.. arfue ayy pue ®] *31f Ul
12l 3s935e37 PUODIS AYl 3O K aniea 2yl uo Sutpuadep IarTielau
10 3a13180d Palunoco Bi1® UYdTus SIUDBAF BYI SIUTIIP UUMIOD ISIT3

JE——

ayj ‘uotipziiefod Weeq B5I9ASUEII WoaJ SuTITnSeL saTIIAMLSY ] I[QEL

@%8111-«.. ﬁov gsﬁmx;._mc.z
A guis T M \4 < w

a, 50K +]
A gz ws

42ty (o) hzsor ks ] »N

g g500% +| g+ = By ﬁonrw ws Xz ws N

5 %1

0 1 1-7] .N it
8,502 +| Y .
- 0% hzsa (zso]
A1rsuuisy uot3ITuUTIaq

-~ Q7 -



o z0'0- z0'0- HVIVOS
1$2§2'0
1070 %00 %00 anh
0 oo zZo'0 HYTVOS
z'0
0 0 200 aob
0 00 90" 0 A0S
11032 §50°0
0 000 o0 and
AR 0] 6'03LT8 0 g 03130
@i o
1o'o g0 c1°o AVIVIS
1723270
i0°0 0 I ash
000 "0'0 o AVIVIS
20323170
[0 o= o [Se] aob
Qoo £0°0 zZLo YIS
[*03Z2350°0
000 100 =00 aob
151250 G OFLIRO 8'03L3C
(2 @
00"l w0 (YAt A¥IVIS
132320
00" 1 280 1£°0 anb
96°0 oLt 6270 AVTVIS
7U03Z300
{60 6470 o aot
1870 760 vE'0 AVTIVOS
1 '03Z2350°0
080 (60 gz" aob
1FL¥6'0 ATOFLIRD 2 0%130
Bi*s ®
- MN -

*gaje3s

1eury wnluenb abb pue bb o3 parydde st uotipiuvawSeay 3al

upwuiag-pralg Ayl ‘suUTq IsSnIy} Inoj uf X pue m_ * W ¢ elaFL

00°0 z0'0 200 900  HYTIVIS

{Lyn
000 900 110 80°0 aob
00'0 900 g1'0 Sr°0 AYIVIS

{L1¢
00'0 700 T90tg Z1°0 asd
66°0 6070 gh°0 gL°0  9VIVIS

(Li»
6670 Y6'0 £9°0 %0 anh

o' IFLIR'O 6'03L§8"0 g'okLiL "0 L*03130

IEETCT IR LA DO T ETE e e P DT TR T B TR T TR S TR I PR AR T



suonyd Hm._mum,now Jwes 3yl

ey 81y

vt 58 6 ‘gt ‘4t =105 ¢ {R)AR 30 014

suonTf ae(eos 10] awes 3]

-N.w .m.ﬁ.m

*gr ‘¢t =1 103 f ﬁd-J.—.L 10 1014

suon{3 Ie(eos 10J BWES 3YJ

w G -

199

ieg

‘wnjUaWon UN1pey IATSNTIUT pajEIs ayl st

‘6" *gr f[' = 1 ISMAMI PIXTI 103 »u_.—.x.”wo l0ja  fey ‘814

‘upTaDeITp weaq 2UI A¥IW AT 03 3af 2139830u0

Jsow puadas ay) jJo AOuspual Y3 SIQLAISIP STYL (1) L 30 304 tof *B14

*8TH® wWeaq Y3 03
1377e1ed 211 o3 sueyd obb ayil jo Aduspual dUl S3IqTIdEIP STYL

(L1 9 2@ jo 3013 19 314

*5U0TING[AIS TP
$ ysnorys peansesu aq om.ﬁm ey (D) ' G NN L1+ v 51

uotjnqIasIp SIXE I$nIyl Y3 fsueaq paziaeiodun 108 '(1) ¥ 30 3014 teg "813
*suon{g 1¥[EOS PuUR 10393a YI0q 103
._v..OﬂN = Jbﬂ eyl 330Q “{S°uUTl pa3ysep pue pI1os) suond

IvIEDS puE 10103A I10J I'1°0 = T .Pw\.bﬂ SU0TI03§ $5012 Y] tz 814

“swEaq Iyl o1 aeinotpusdzad sueid ay3 ut s3al ays 3o

3U0 I0 10798A WNJUSWOW BY3 PUP 10323A urds @yl jo sjusuodwoy  :qf *B1g

sjuzae 19(-821yl e 105 wEIsSLs 3ITUIPIC-0D 3] ey 313

‘uo13e3udwdeay 39[ 3ar3ieqaniizduocu pue vorionpoxd 13ed bb

JO JUNOIDE Buled uays ﬁw-.—.&. pue (%) .—.Q -ﬁ.ﬂ_.rx_ Tk s914qe]

|ﬂ_N|



Vs =30 GeV
— vector
—_ s;alur

Fig. 2

1o
=

, most energetic jet

=

Fig.1b

plane perpen -
dicular %o
beam axis



qy 614
_ . . . 00
0L 80 80 o 00,
2 ]
3 (0=l —— - —~— -l
| ‘A= I...|..||...1|.|\..\\\\\ \“ )
_H. mD _. \\\ ) ac
- — i
L 605 -————-—""" mw.:
: ] w0
” (z1*o
T 1 .1 i i | n 1 1 i i N 1 i O_.
vy 614
| . | 20 -
0L 80 90 M0 (I [
F 2 ]
- 1 20
” AR “
- 7 0
m 80=1 490
- 490
” 60=1 _N_hd ]
1 N 1 1 1 " 1 1 1 1 | 1 " " 1 Q_.

0l 50 g0 0 (0 90
- 00
-180°0

10)D3s —— |

- 10294 — A
- Joro

| . {(1}A

PR W R T S TR S S S [N S WOV S S S SN T R |
o 9

i §'0 80 L0 90 _
1 00

AL 1
- 500
- Joro
' o3s—— |
5 ~ sopaan — 1510

” RESNNTIEE
i AR W T S NN RS TN S N [ S S ./w P AGNQ

0

0 60 80 Lo 90
————— ] {0

1 ]
L \ . .

i i “
X e 750

[ e ”
5 4 Jnyoas —— 1 40

” / J0YI3A — 1
{1)0 60

‘ I N R SR SV B S | PN SEEY TR DU RS R T 1 .-




- 60=1" =500

- -0l0

- 1610

00

500

Lo

L0

0Zo

00

1500

1010

L0

020

00

-150'0

0L'0

510

0Z'0

LR I IR ATE L FERI PR S S b e e s

ETTTIS

]



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

