DEUTS.CHES ELEKTRONEI\MI-SYNCHROT'RON D E SY

DESY 83-115
November 1983

OBSERVATION OF HARD .PROCESS_ES IN COLLISIONS OF

TWO QUASI-REAL PHOTONS

by

TASSO Coll ab.ora tion

ISSN 0418-9833

NOTKESTRASSE 85 - 2 HAMBURG 52



DESY behiilt sich alle Rechte fiir den Fall der Schutzrechtserteilung und fiir 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 apply for or grant of patents.

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 '




“JN0j JO 407108} ® AQ WD udog 3yl Jo uorieldadxs

3Y} SpI9IXa P[ILA SLU] “PBALISGO SL I/A39 Q°f 03 G°1 abued syl uL 3y Yyilm

suodpey 40 patk ybry y -Bey uou3dzale ue Burarnbaa InoYILm ejep soLysLie}s
ysiy BuLsn paipn}s ade suoist| 102 uojoyd-uojoyd ul sassadodd pdey

19R435qy

1880-20-7-9L-AK 12°43u03 ADA3U] 30 Jjuswi.fedag SN o9yl Aq pajsoddng 3333

Hau Bunydsaog any 34PYIS| 19S5 PAJBULY Y} £q pajsoddng 333

[10unod yodeasey DuLasauihuz pue 93u212S AN 843 Aq pajsoddng 33

Lot pun fURYosdoq

WN A5 LU WsapuUng sauastnag ays Lo paj.soddng =

ep1-AB543 ‘UCIsplg *S85UR10% 2ludeabourany o INILISUT JB MON 4+
SN “auuobay “AdogzedoqeT |PUOLIBN Buuob.ay 1B MON  +4

muuu¢m:

‘eardeysy

TULSUDDSLM “UOSLPERY

¥SR ‘eLaRIeg CyN4 Je MOy +

[9BAS] “30A0UBY “OINGLISU] UUPWZIBM WOLL BAERI| U %t
AURWADY 1UANJNUBRL{ “RSUCYILINT 3€ MON s

YSH ‘YD ‘PJOIURYS QYIS 3 MON s
uayory ‘sdi|lyd e Moy *

‘1197 "sAyg 03 PE3ILEGNS 99 o)

€861 Y9QULBAON

‘ULSUODSLM $0 AJLSABALUN *$DISAYd 40 judwyuedag

Biudoqoz: 9 ‘nm uey NES PUn|¥OLMTI ‘ELUPHRARIERUSA‘H
fwouygeq “ydiopnyg ‘SeplLylaaltW ‘USZ] W' “ASULBYY W *L|IMp|e]TY TMO[3deq})

33198451 “30A0U43y “IINILISU] UUBWZLIM
LILIRY9L"Y

JeucyT] flassy g ‘JiW'Y ‘Baaquayiytg fuoysaey*n ©Luaoyongtl

xcmsgmo “uabslg 3| NYISYIOYIUIRSIY-IRI LSABALUL ABP %LSAUd YoLladagyoed
UUBWINBN ‘g “JABPIOH"W “dRuIILQW “OLLBAARG 4

v:w_mcm ‘uo3 LIy ‘Adciedoden uole|ddy puaojdayimy

‘uoxes utq ¢ goomﬁ:oaa.w

uewbunog® o

+4++4140MPOON " 1*

LLBSBH N "Q “ASAdey P ‘3JeH )P ‘uspdog-3-g

3 ucmﬁmr ¢ F1LsaaALun P40IXD .muwhxa 4e210ny 4O Juswyaedap
Tredny"y “uouiess1'y PROLTIT'S CSMAMEN"W"D UUBUISSO4Y "4
TYSLUBABG'Y ‘SMAB()T) 3" d TBLAOUYSR) LY CLLNGd S4BIMOETD W 189 KN

vcm_m:u ‘uopuo] ab3| 109 LeL4pdwI SILSAYd 10 jualgaedsg

YBLLMPQy UBN "L V'K

‘sewoy) tp .wapmvwm.x.a “BLPJRIOY D *SAUOPOM CSIUOPTET] SsulquBpT)
‘33ng4eniytQ “4@3s04°g ‘ueudogtpd

a=m5k0¢ ‘bunquel 3E3LSJ4aALUN 43P YisAyd|ejuawiaadx] Jng InLISM] ‘I

‘LLegqdues 1Ty fILuulgtyt@ ‘youL)Isnagty

ALLMH 8 *Z[304°9

‘SPINOpURY’(Q “HURPLUYOT 3 ‘N4 UUBRIBSEUN" 1'H SIY0eLN‘ ] *J9b(LH‘'3 ‘uuewayoi-y

Auewdsy *Buanquiey *A530 ‘uod3oLYIUAS-UIUOLTNS [T SIUISINGQ
CRLX'YD “JLON'D *sBULLL( “IIINYISTM ‘uOTysHYW

TR LR IR TURT Y N q CHPMONT [ Y

‘z0N°0 “Brijed d *@An1°q ‘4yg1°g ‘sbeperty

CLISIEMONH “ZIONTN ‘UdON"M “s00PTd ‘BLydsiingTh ‘sayreny ¢ buasquasiyt)
5 Auewddn ‘uuog IRILSJIALUN JDP INILYSU] mm;um,_mxpmx:a

can PEISLIONM ©

A%

mmsgmz N ,mewzmvmz by .mcmugmz A SPPMNTH

‘rysour|oytH “axdoy ] ‘douycn cyosydopty ° LUELLLH N CUURITJARH Y “ABYISLIW'H
Auewdag “usysey HIMY 49p INILISUT SayosL{eyLsAYd *1

ddedflen s ‘aigersTH fzIHydSTQ ‘aBpues ytH ‘dueyssoytd fsmjlryp
‘951849 “UATJRNM-"H ‘J3ABUS|IGNT Y TAULIYOSALY 04 ‘Blamyosuneagtm ‘JOUT V'K

uoljedoqe| |03 05SVL

SUOTOUJ |29Y-LSBNl) OM{ 4O SUOLSL||09) UL 535530044 PABy 40 UoL1BA435QQ

€£86-81F0 NSSI

£861 42quaroy
GT1-£8 AS30



33835 (eL3LuUL Jy} ul adse|d sayey bBun|yesysswaug 3pqnog (p)
.mmxwm SL JUSA3 3y} JO oLled ABaauas pabueyo 03 (esynsu a3yl (3)
*S3DLAIP
SuL¥IeL] DY 40 aoueldadse 3yl adedss sa|doijded pabaeys 3y} 40 Auey (d)
‘8jels [eijlul Syl wo.dy pajeipes st uojoud pdey y  (e)

-sAeM | BAIADS UL SJUAAS LAZ, 14 ybty yons arenuLs Aol uOLIe[LYLUUR AT,
9JULS BALIDDJ4D S53| 5L uorjededss syl sLSALBUR JuUasAUd dY3 JOJ “UBASMOY
*sassanoad oM} 9y} UDIMIaq uoLjededds e mo| R pnoys ABasua |e303 padnsesw sy}
JO UOLINGLAISLP 94} UL IND © BIUBH " SUCUIDI|I pallelapun ayy Aq Aeme paLuaed
s1 ABJoUd U3} JO JSOU BJPUM SIUIAS uojoud-om] pebbejun 404 ased ayy jou

s1 sLuy ‘ABudua “w o a|ge|leae 3yl 03 3s0|D ABasua pa3oalsp ejol e Bulaey Aq
paz14a]0edeyd 4P ©[Bd3Ud6 UL SIUBAD UOLIE|LYLUUE SEILBYM Y ybLy yjLm paanp
—oud a4e $31217Jed duoym uoLbad 2yl uL Alde|noipded “a494as s1 ssadcad uoly

—epLytuuR 3y} AQ UOLBULWEIUOD 2y} SIUIAS pabbejun Wog cuolle(lyluue B 3 {c

suolphqLaystp aretadoadde ayy ul spunosbydeq Jayjo sy} uym

Jayyaboy pajyoedagns sem 3] Cafdues |euly Syl JO ¥ § UBYL SSI| 2Q 0} punoy

puR O|J4R) SJUOW AQ PAIBIND|ED SBAM L1 « Ak 5532040 (3 Y3 JO UOLINGLIUOD

ayy ‘ss2304d ,AT, 9y} woay BurjeurbLio uoljeutwejuod L1 UIDSY 3344 JsOWie SL
a|duwes Bululewdd ay] "pa3dalad s4sm | = [Dz| @Baeyo Jou e pue ssew nej sy) ueyy
JB||BWS SSEW JUBLJRAUL UR PRY WAYSAS YD) € Y} ddsymM ‘syded} g asurebe ¢

40 ¢ ysurebe 7 4o saibojodoy yjLM s1UdAB padue|eq dBaeyd |y "sasaydsiwBy oM

OfUL POPIAID SeM JUSAD yded SLxe A31oLaayds ayl bulsp ~ucLzonpoad ated nel (g

*MO |39
pauLjap 9q 03 Sfdwes |eULy BY3 JO % T 4O {9AI] ® 03 uolleulurjued seb wesq
By} paonpad $IND 33U "UOLIAALP Weaq syj buole julod uoiLIVRIIIUL 3YF JO
Wy g ULYPLM 3Q 0} Pa4Lnbad SeM X314 JUSAS 3uj UOLILppe UT "pa3oafad 3.am
(27430 41 > "0 | -0 wnquswow y31m) su42qun0d JUBLLY JO BWLI JAUUL Bu3
UL patdlauapl uojoud suo 3sed| 32 BuLULBIUOD SIUBAJ “butuaayyeds seb-ueag (7

:apell aJ4am SIND BuimMo| |04 Ayl uoLIELlyuue 3 3 pue
uoljonpoad Jied nep <Butasijeds seb weaq o3 anp punodbydeq sy 3anpad 9

"$g'0 > |gs03] pue
u_\>ww 2’0 < ud aAey 03 pey sS434}0 oM] pue .Nw.o > ﬁmvmcu_ pue u\>mw £°0 < wn
SAEBY 07 pey dU0 35BA| 3R YILYM JO “SHIRU] § JSEDL 1P DARY 0} padinbad a.am

S3JRPLPUES JUDAS ‘3oueldaooe 4abBBia] DUJ ULYFLM ||O9M S23e3S [RULY UCUApeRYLY[NW
0] SBALSBSING IDLAISDL 03 JIPAO U] *SYDOBLT YINS Jnoy F|dULSYNS LI |(RWS e L0y pue
3/A39 G270 <t YILA SYORJ} OM} B1Ep Y} JO 3SOW J0j padlnbss suorjipuod Jabbiay
ayl "2/A°9 1'D ueyy apbue| auem aunu SLXE Weaq 8y} 03 399dsdd YJLlm BIUWOW
ASUSASURLY J1BY} SL puR “UOL}DIULP uouLsod ayj pue 3|d1j4ed ay) uasmyaqg
aibue uejod ayy st @ adaym /g 0 > |@S0d| 4L pajdedoe BdaM Syowdy pabuey)
*pa3oafad jou aJam spuaad pabbeg jng padinbad jou sem sSu030973p pUemio) ayl ul
SUOJII2]I PaJDLIEIS JO UDLIDSIIG “4032933p DBuLyowdy 4no ui paunseaw sayaijded
pebueys K|uo sepniaut SLsApeue judsadd ay) .ﬂrnn 1/ 40 AL3isouiung pajeddb
-37Ul 12307 B YIiM A99 £°8] - G 40 so1b.aud weaq 3e pal08||0D Budm BlEp BU)
.Amwgwczmw—m uan b uaaqg sey J40309315p YT Jo UoLIdLJosap ¢ "yulld Duls abe.dois
2,29y e J032938p (QSSY1 Ul AQ poAnSEsul $IUBAS uojoud-om) pasAleve ay
NETET
9|qeda|0] e 03 padnpaA aq ued punosbydeq siyy SIND JO UDLIDAEBS I|QRILNS B YILM
1BUF MOUS DM “JUBAD [ ,AT,} uoL3e|Lyluue 8,330 punoJdbyoeq abde| e Buldnpoagul
40 abejueapesip ayj ‘usasmoy ‘sey siusae pabbejun go asn ayj .ﬁmmwmgm;u jienb
Leuclyoedy pue JBBAJUL U LM SESPOM UIDMIDQ IJRLIUSISSILPp 01 3|qe ag pINoys
Que Qo= _Y) 404 $5920ud pJaey JUBLLWOP 3Y] SIQLADSIP WA udog DYy 4L ‘dend
N>ww 2'0 < ch No a[qLbLbou-uou e sey suojoud Y] JO SUD IUBYM
apoii 523-9|buls 3yz ut passaaddns aae ey} $8559204d 03 SALFLSUDS 3 3ybLw pue
fpadenbs ssewl juetdpAul uojoyd [enlJdLA 313 SL Nc- aaaym suojoyd yjog a0y o = Nov
uolbaa LeotsAud Jayjoue |essuzb ul agoad sjusas pabbejun ‘usaocsdol -sO135LIRIS
ybLy .04 pasu Iyl AQ pojeALiow S SIUdA3 pabbegun Lo Isn 3y pIoaap Ajid
-p$5a%al J0U 3JB SUDJLDD|D POJIIIEIS SYF SJLBYM “B8° L SU0LSL( 00> uojoyd-uoloud
pabbejun ul uctionpodd uodpey Jo sisdjeur ue juasaud am Jaded sLyy ui

2
-13aed up

*UOLINGEAFUOD
W3] uwdog ayy Aq paroedya ueyy JaybLy ag 03 punoj sem paonpotd aue suoupey

14 sbae| yoLum 3o 93ed 3y] ~BuULIB)]EDS UCUDPRY-UOJAPRY UL ueyy saibdsus “u'o
JABMO| 7® PBAJaSQo aJde BuLud)less AL Ul S3ssadoud pdey JBYT UMOYS 3ARY AdYL
©5qUA3 Bej-abuls SO13$1303S MO] UG ALULlRll PSSRQ 2.49M SIENSIL ISAYY .Aeuwvmu
-i0dau udaq Apeadie saey 5sao0dd sacqe 3yl Buruadouod s1nsed |eiusHLiadxs
awog 539l om3 « bb « Ak {uuay u40g) weabeip abueyoxa yuenb ayy £q paqLadsap
St $58204d J9pUC 3SOMDY BYL UOLYDBLLP WMEBY UOLID|D YR 01 103dSAd yILm
SUGAPEY JYF JO WNJUSMOW BSJIIASURLY AY] SL ¥ UBYM g ybLy yjim suoapey o
uocrionpodd au} Aq pIZL49108JRyD SIUIAS 03 pPea| sassascdd yong .ﬁﬁmmmmwuogn ab

|e3uswepuny saqoad suwoisi| (02 uojoyd-uojoyd paey jo Apmys LejusuiLadxs oyl

-2 -



“Aem sLyy

UL payIYd 8¢ pLNod YILYM BIEp Y} 40 8|duesgns Sy} wWoss paLLeIqO S3[(hsId

YL Y1LM JUDISLSUOD B8Q 0] PUNOy 3de S3Ted ISIY] “AL8aLldadsau “sd03oaq9p deo

pua pue paesmic) ayz ul pabbej aq (LM SIUIAD Yl JO % G pue ¥ 7 JBY} SIOLp

~add uOLIEB|TWLS 3Y] ©4DA0SUOY *ZA®D 270 URUY 49| |RWS 3G [|LM 0 wnurxew ay3

SJUBAI 3Y] JO % G/ JO4 JeY] S$301padd uoizeindwod siy| ‘asuapuadsp ) 15 eoM

By} $8a1b sy PouLs wad] udog Ayl Buisn A[SALIEALISUOD JuOp UFDq mm; uoLjew

-1159 SLY] °S4032339p pJBMIOL IY) YILM POAIBYD UIBQ SRY PUR SUOLIB(NWLS O|4e7
JIUOY WO paAd3jul 3¢ A[U0 URD UOLINGLAISLP Na Yy sLSAleue juasadd ayy ul *

"UOLAU0SIAd URwuAD4-PYal] SY) UL pauLsep se

« A M d pue ao 4y suajaweded ucigequawbedy ayy jo pue Sp Juetsuos Burjdnos
Buouls ayzp jo sabueyd 2|geUOSRAJ J4IPUN JUBISUOD % (T ULYILM ©3q 01 punoy
pue pajeiNILeD SUMm 9 G0 < ﬁm_w YLM 3soyy og % 0 > _m_w BuLaey s3uaad
40 013E4 Y| *pIsn Iuam saasweded (jh pue uoLjejuswbed) Y3 Jo saN|eA
JUSUDSLLP UDLUyM UL [AuURYD AT, 24T 40 APNIS 0{J40) FJUOK B WOUJ SIUWOD JOUALD
2110W9154S 3yl JO uoljew|y59 2yl ‘punoubyoeq sLyz 4o) {gQ] a4nbBL) ur aaund
oAl Y1 JO YIPLM puRq) 2 0T 4O JLO4LB DLIRWILSAS JNO UMLK [[IM SI

YoLyM ¢ 2 ULYILM 03 O]Je) SJUOK AT, 9Y} 4O UOLIRZL|PHMOU 33N|oSqe ay)

yaLm ssadbe aunpasouad sty| *yead aa\_mmw ybLy sy jo adeys ayy yjLm f1am
s3946% JL adaym 0G0 < nn\_m_u 40 woLbaua Byl UL PIZL[BWAOU $BM UOLING
~L4ISLP AT, m:h‘.ﬁw:m_ PLLOS) UCLIBINWLS O]JR]) DIUOW AT, BUI A0} UMOYS

SL HOLINGLAISLD awes 3y} uostJedwod 404 *sysed; * ybry Buruiejuod sjusas

404 uaaa dpqLssod s sassasoud Ak, pue AT, usamiaq uoLjesedas ayy jeyl
SEPRAISUOWAP 34MIINJ3s yead oMy UL TO/A9Y ST < 7d YLM Wovd3 Fuo 3583
e BULULeIUOD SIUIAS S04 UOLINGLAJSLP ﬂan\_m_wv ay3 ulefie smoys qr aunbL g

& SIUDAS [6FT 40 [RIOJ © SOARI| SEY] "D/A99 (G T < 1

Yyatm 3foLgaed auo 3Seap e Buiaey SJU9Al 01 3|dwes (BUL} ANO 3ILJ41S8L FDUDY
CLleys om $35s58304d AL pdey ajebLyssAul 0] "SuC |eLjusuodxs 8y} JO peajsul
aouapuadsp 14 ueissneg e {p Buisn Aq pue {z/1 01 £/] usaM}3Q pallen SeM
oL3ed Siyjz) uorsnpoad a|zLjaed pabuaeys 01 |eagnau Jo oLzes 3yl (2 ‘(6'p 0% ¢
UIOM}3q pALJRA SBM ﬁuu AyLoedigphw ayy (g .H~->wo 0°9 03 Q'p UIBM}BQ paLJeA
sem Jsjaweded ¢ 3Yyl) uolrezidlsueded ¥ ayr (e bulAses Ag payosyo sem

SLYL “sdajaueded 0{48) IJUOKN WOA FUI JO SUOLIELIBA 03 BAL]LSUBSUL 39 03
punoj sem uoLbaa H ybLy ay3 uL sjusnas jo ssaoxa abuae| syp -(suL| paysep)
WOA 9Yy3 03 uiebe psaeduod pue uoLIRGLAUOD AT, 3y} Bulisediqns usgje
pajiold st UOLINGLJARSLp wg 3yl 249YM g2 34nBL4 wodf payoesd aq os|e ued
UOLSN|IUOY JWeS 3Y| /99 05°1 < ¥4 40y SUOLINGLATUOD 3SBYY JO WRS By}
PeaOXs BIED SY} 1BYZ UDTS DG UeD 3] "uoiLleInduod AT, 8y} 4O S3|nsad ayl
SMOYS DUL| Pa)30p-paysep 8y} pue uoljezidjaweded SLY3 JO UOLIDLP34d Y3
smoys ez ‘BLg uL auy| paysep ayp ° m.mo Ay1oLdegthu pabaeys o3 [ed3nau

40 oiges ayy pue 582 = £2 ‘620070 = %) “96'¢ = 1> *. %9 ¥ = q Buysooyd

lml

AQ paulelqo sem 5/439 1 ueyy Jo|pews *d 404 BIEP 24 YILM |3pow SLY} JO

juswaaafie 1sag -Abusus ‘w3 Ak ay3 siL »»z ENETTT A>>3e Uy muvaxw Cy s lo -

Aq paziajawesed sem £3100|d1gnu pabaely abeAsae ay3 mﬁaanuvgxm e

= wau\ov WA0) 343 4O 4 Ui teijusuodxd ue Ag paqliasap sem aouspuadap

L2 Sl “WnJUDWOWL BSAIASURLY PII LWL YILM doeds aseyd uordiynu e Buijessusb

Ag paje|nwLs sem S$a204d SLY| "SUOSIW J0IIBA OMJ JO HULA971RIS 3y} JO SULIDY

Ul s3559504d uojoyd-oM3 SILADSAP YDLUM (WOA) [SPOW DOUBULWOQ 403084 3yF

Aq payotpauad se Bulss11e0s KA edaydLaad woudy pazdadxa s| 3an3eay syl 34

butsessout yyim |es Guoars ® 3LqLyxa ejep ay3 uoibau * MO| 3y} Ul °SIUBAD

Haﬁ

pa1dande A0y $ydedy pabueys ayy jo wn 40 uoL3ouny e se mmm‘mo UoLINGLUGSLP

ayy smoys ez a4nbLy g ybLy yjim paonpouad sapoijued Bululejuod s3jels
LRUL) UL JJBULWOP 0} PI3IAAX3 3de $a553D04 pARY “SADGE PIUOLIUSW SeM Sy

‘paLdde

sem g 0 > _m_w 30 1n2 v aouay ‘ybry A[eatdA] sL sJusAl uclje|lyLuue

A04 ABasud pabaeyd pIAURSqo Byl Jey) Bl AunbiLj Wo4) UIIS BQ URD 1] °U0329}

~ap N0 yfnodyy padsedi uayl adem sapotjaed pajedauab syj .nmwguwmum anLjelpeds

@30 BuLpn|duL pue SUOL1DBUIOD (O 4BPIO 1S4l YILM JOJRA3UD Ju3AG nm._m

19 4940H 8yj pasn sAaey am asodand styl 404 - sS3D04d uoLjelytuue A1, ayj

0} 3Np UOLIeWIISd PUNOLBRORq BYJ S| BUL| PLIOS BY] "SIND PAUOLIUSW SAOGR Y

BuiA3siies Sjudas Jdoy ﬁna\_m_wv WNIUBWON WeI] BY) &) PIZi|RwWLou *sa|Ilyded
pabueys pa3d93ap 404 PIUBWOW FIN|[0S]E Y JO WNS BYy3 SMOYS el aunbiLg

‘odwes {euLj syt 40 % ' Ueyy JI||eWS 3 03 punoy

seM pue 7 *49§ BuLMO|10j Pa1BWILYSE SBM $53304d SLU} 4O UGLINQLAIUOD Il

W33 SAS DEUOUDRY B 03UL BuljasAuod uojoyd |eRldiA B Y3 LM BULAB3RIS BYQRYg S|
40INqLa3u0r 1eLjusged Jsyjoue(o-(y sassaooad puncdbydeq dy3 03 uoLyLppe ul

‘perda[bau a40jad3y) St pue

apdwes |euly Y} 30 % Z ueyy SSS| IQ 03 PUNGH SeM 3T udllewriXosdde uojoyd
ju2|ealnbs ay3 Suisn pazewt1sa sem (p JO UOLINGLAIUGD Byl *(s[duwes |eups

BUl 40 % £1 40 SSOL) [[ewS Si SIUBAD UDJou] OM PIIDEIBP JO JAGUAU Y] UD

SIND 853y} JO 309)Je Ayl Y 520 » _mmw_ buLAysiyes ﬁumwy UOLE]D84Lp wesq ayg
03 Jde|ndlpuddaad JUBUOGWOD WAUSIEOH JBU BY] PUR SILUN OM3 ULYILM padue|eq
abuvys [B303 B JARY PNoys sjusas pajdasie jeyy Buisinbes Ag paanpad Sem

(2 pue (q 01 9Np uOLIPUIWRIUOD BY] “PIPIBLVL B4BM ‘LNJUBLION WeIF U0UIII[2
Buwwoou ayy si % EXENT Ay £°0 < _Nawm Butfysiges (%dz) sixe wesq ay3 buo|e
JUSUOAWOD WNIUBWOW € yiiM SJUBAR | |8 *{® 0] SAp UOLIBULHERIUDD 3Y3 2Npad 0

-y -



*AS30 3e Buiaom

2LLUM SN 03 popudyxd A1Lye11dsOy BY3 404 DJRA03DJLP ASIQ U HURYI 0] USLM

ASI PLSING WOULS SN JO 3SOYL *S.3UBD JINAWOD ASIQ du3 pue dnoUD suiyoew
WHLTd BY3 €3124010841p ASIA 84} Ag juoddns syy abpa|mouyde Ap|njeiedb oy

Sjudwabpa | MouRDY

-abues *d s1u3

U} SuOLjoBLAUL Uojoyd-OM} |edJd-Lsenb ul Juejaodwl 0S|E B4 SWEUGRLP 4340

qey) BULIEDLPUL AnO4 JO 403084 B AQ WU3Y UADG DY} 4O UOLIEIDBDXS By} SpIIIX

2/A90 € PUB §'T UIIMI3G 4 Y3 LM suocapey 4o paik ayj -uoisiilod ik pabbejun
ut paonpodd suCdpey JO WOLINQLULRSLp 4 3y} paLpn}s sAey am “ALrewnns ujf

“SABYSNED
3|o134ed Jo uolionpoad 3yl Yilk paje|dddod 8q Kew S3oe4} Y ybiy 40y 2304
abue| ayj eyl s358BbNS sLyl 3L UM saaJbe U01INQLAISLP W4a} uJog Bu} 30
adeys ayj e3ep ayl 40 uo13dL4osap Jood © saALlh WOA 243 DLLUM ‘O || BWS 40§ FRLG
u93s aq UeD 7] 'UDLIB[NI|ED WIA 4no AQ pajdadxa se adeys Y3 smoys But| pIliop
BYI B[ LYM ‘UDLINGLATUOD WMDY UJA0Y DYF WOLJ USLINQLAYSIP SLUY 403 FEFRELPE]
adeys oyj sjuasasdas auyr| pllos 3yl “{WaA)} s493sn|D 3y ybLy ou Buiaey sauio
ayz (wad3 udog) sS483sSN[2 e ybiy omy Bulaey U0 “pISN UIAG JALY S{APOE OMI
UOSLARdWOD 404 *pajoed3qns ade juaed WA SYF Se |[IM SR 1l < KA pue i1, wod;
SUD13NQLAJU0D punoubioeq ayl * (dp/Np pnv 14 a1ayy Agq pajub.am sydedy 4oyl A}
[1e pue (3oeu3y 4a66(u3) Fusas Buy ul Aoedd 14 1saybiy 2yl uasmlaq (&) dbuz
{BUIRWLZE BY] 4O UOLINQLIISLP BY3 *2/A3D 05T < 3d yam ¥oeay auo 3ses| e bul
-ULBIN0D SIUBAD 40) fSMOyS £ Bunbl4 "uoL]IAULp We3q AR O3 Jdejnatpusduaad sueid
S} UL SUBISN|D A0y PIYDULAS IM “uo139npoad 390 YILM pajeaduaod st sapoLjJed
Hg ybLy 40 uolaonpoad Byl UBYISYM N0 puLj pue su@|qoad asayy az WUl
0} J3p40 ul ‘AB4sua “w'd alqe|lere By} O uoLlIwd} [lEWS ®© Ajuo £4ded pue
uo1310a41p weaq auy buoe pajsooq ade s1af ay3 jeyl 1oe) Sy 03 Bnp uotLIe| LY
-tuue uojoyd BUO UL URYF FLNDLFFLP BU0MW SE SJUIAB AL UL syal 40} Butyosesg

gy ‘394 ul pajuasaud

uaaq aABY UOLIDIPALd UIBY ULO] 3Y) JBA0 $S30%3 Jde|iLS B 404 PIEp Aleulwi|ddd

‘pjep ANO 0} paJediuod 3G ueY 1BYF WO B UL suwud) S04 40 uoLjeinduod |ny ou

$151%2 243y} “2Bpa|MOUY UNG 01 “JIAIMOH .Amﬂ,ﬁmummzu J3ybly pue Aﬂﬁ.ﬁcowuuzv

—oad 9af-13 1M 31| SUOLINQLAIU0D BuLUB1IBIS PULRY L9430 pue SU013284400 Q2D

03 anp 3q PLNO> U013EI0AAXS WD UAD] BUYF JBAC STUBAB 40 ssaoxe abue| 3yl

.¢.onvnn\_m_wv Gz'0 “ABaaua 3(QiSLA MOl JO uo1Bas 3y ulL puUNoy SL UMDY ud0g Auj

y3L# juswasabesip 1sobae| ay)] - (pueq papeys) wuasy uuog ayy Jo4 pajoadxa eyl
YllM e3Ep PRIORJIGNS BUY JO4 UOLINQLAISLP aa\_mﬂu ayy sadedwod 27 3unbtd

Ihl

*pa4spLSU0D Si
JuUBAD BY3 ul ¥oedy 3 ysoubly Byl A|U0 SEAJUILYM UOLINGIL}SLP BYF UL OS|B $4Nd30
$S39%2 JP[LILS B 3DULS FSyIed} iy yb1y jo Jaqunu abue| B BULABY SIUBAD

03 anp 10U Si JuawRRJbesip abuse} SLYL TI/ABH €72 > Y > G'1 404 4noj Inoge

40 J01084 B g SUOLYR|ND|ED UMDY ULOF BYY PIIIAD BIRR AU} JIAINOY sadeys
JRLLILS SABY SUOLINGLAISLP YI0Q 1By} UIDS 3Q Ued J] ‘A0QR PBSSNISLP se

SHM37 UA0g SY3 03 anp s3s58304d pAeY Ayl 4o uol3e108dxa Byl SoqLaISIp pueq

ayy -UOLINGLJILOD WOA 2UI 0S1e 11 « Ak 3U3 pue AT, 3UY3 S8pLseq Butryoeay

-gns Ja3je 1

Nn 40 uoijdung B Se UOLINGLAISLp waﬁ\zv 3yj sMoys oz aunbty

- suajaweded uoljejuambedy asoul Yilmk

uwcvmanc sanjea awsdjxa auy 03 Buipuodsaduocd spueq se uaath auogadsyy aJe
SUOLTRIND1ED UMD} UJOQ B34l “I/AD G0 03 £°0 UIIM3Q b pue $Q/°0 Pue G20
usamiaq (A + d)/d pue Jp :abups BULMO[[0f DYl UL PILABA JuBM saayaueded

ay1 ‘umouy |[|aM 0u Bde 5330 ABUSUS MO| JO SOLISLIBRIBIEYD uorjejuawbesy

ayr asurs “{{n + d}/d 9y3 pue by .mmv saajeweded uopjejuawbedy plepuels

ayy aue |SpOM SLYl UL S|qeLdRA JBULY "ASW 0T J0 Sassew ¥ienb qubL| 03 umop
quejsuod Ajaqetixoadde SL JA0CGR PIUOLIUN SIND gyl pue uOLIB|NWLS 403I3]BP
Ja3je SJuUaAs pajdauoe jo Jagunu Byl fssssed dienb JUa49441p J0§ paULRIqO
342 UOL]DIS SSOJD [010] 3Y} UL SIVUBJIBIILP abue| ubnoyzty -Alaalidadsad
‘gydenb 0 pue 5°pen 40l ASW 00ST Pue 005 ‘00 GOE 9J4aM pash SanyeAa SY| "24Npad
—oud sLyj Uil sa3jeuweded 3945 4P SISSEU sgenb ayjp *u0312938p Yy USnoayy weyl
puLsedy pue uoildiassaad uewuksd-platd 9yl Bursn syaenb ayy Burjuswbedy

£q pojeaauab suaM suodpey s1els (UL} |yl ‘poessuat suom sysenb pab.aeyd
Apleuotioedy “sated uojdaq Buionpoad JO peajsul aJauym 5590044 SLY3 9je|nuls

07 pasn Sem 407023UaD UIAS uBLOSRIMAN BUL "S5I8 oMl 4O uoryanposd By

{o1
03 BULPEB| W43} uaog SY3 S Ssadead A, piey e JO wesbeLp jsayduLs ayl

‘014R)-3IUOW A,

ay3 yitm pojyndwod L gqeLiss eq ued suLhrao uy [eoL38w0ab Buleq ‘punosbioeq

40 adfy siy) “soueidadoe Leorazamoal ayy ulyzLm aue 5310134ed 3yl JO uoijovdd

e AU0 pue uOL}daLLp meaq ay3 Buoye paonpoud ade 32l OM3 Syl Ydlym Ul

SIUSAS 043 SBWOT punoabioeq AT, 2Yl 03 UOLINGLIJUCD ULEW Yy 1BYT PIPNIOU0D

adojadayy st 1] “A9 21 Mo[aq ABasus w3 3 3ALIIRYYS ue pey {(qr ‘B4

uy eade papeys) U g > _m_w ayy ul sjusAs ,Af, patdesde pue pajessuab ayl Jo

g O] SOl ' “J2AdMOY *J0jeAdual JUBAD AT, 4RO AQ paqLADsep 3K aq Jou ub 1w

jey: uolBad ABasud ue uy padnposd St e} [euL) DLuodpey B jL S40448

J13ewa3sAS JRUOLILPPE 40 BOJN0S 3yl 3G [ {135 PIR0D 1L SSI{AYLISAAN "IN Zdg
pouoijudl 3aoqe syl AQ paonpaua ALybiy si Bunpyeaysswaag 3j3e3s |etjLug

I@l



"B1BP Y} 03 PIZL[BUMOU Y30q “SUOLIRINI|RD

WOA Y3 Wouy PaULELQO SL SUL| PBI1J0OP Ay} pue L:o.;mswa 4@} udog syl
SJUBSBAUBL BULE PLIOS SY] ~PIIORJIGNS SL UOLINGLIIUOD KOA Yl Se [|om se
11« AL pue AT, 03 anp punoudyseq ayy +¥d srauy Aq pazub .F.m:s m.v_um.ﬁ 48y30
[1R PUB JU3A® BYl UL youmdy *d Jseybly ay] UISMIAQ UOLIIBLLP WA BKY

01 Jeynzlpuadsad auepd 2yi uL a(bue sy S1L b SuoyM UOLINGLAISLD OD /NP g

TUCLIR|NTLED WU UJ4Og BYl UL Su9gdleded uoLjejusubedt syl
Guibueys Aq pauLle3qo 3¢ ued 3Pyl UCLJELJBA [BWEXCW Y} SMOYS pueq 3]
TSUCLINGLAUOY WAA By pue 1l « AL 3y3 Buljoewdiqns 4914 3ng (g se dwes

TUDLINGLAQUOD WOA PITDIdxa Byp SL duil
pa330p SYip "uctingiaued AT, 8y3 Bulloedigns sage 3ng (e se swes

‘uoLjenoes At
BY3 $PULADS3P BUL(| PIIIOP-PIYSEpP BYI pur (X3 JIS) UOLINGLAIUOD WOA
pa1o9dxa U3 SL SuL} paysep ayL *+'0 > nn\_m_w ARy 03 padinbaa sae

SIUBAS BYL *JUIAD DY UL SYIBUT BY} ||P SO UOLINGLAISLD wa SA w%\zv

TUOLIE[NI[ED WD) dOg 3y3 ULl Sualaweded uoLjeiuswbedy
ayy BuirAdea Aq psutelqo 9g ued 1Py} uOLJBLJBA [BWLXED 3y) SMOYS pueq 3y}
*SUOLINGLAGUOD JIA pue 11+ AL € o1y U3 BuLjoedigns uayge 3ng (g1 se

‘APY 21 MO2q SL WR3SKAS

2LUCApRY BY} JO SSPUl 9ALID3J49 BYZ JeyY uons uojoyd Bun|yesissuedq pdey
B Y3LA padnpodd SIusA® AT, 3yl spuasssdad eauae papeys ayp -AjuLe;
-432UN DLJRWBYSAS IY] IILILPUL SOUL| PIYSBP BYF PUR SIUIAS LAl Wl

40 UOLINGIA3UDD PaLDadxd ayf S| SULL PLLOS YL “2/A99 0§°T < H YiLlm
SYOBAY BAOMW 4O Jue BuLulejuod SJusA® (|e 40J UOLINQLASLP ﬁnn_\_m_na

*SIUBAY AT, SUT JO LOLINGLAIUOD
pe32adxa 5yl SL BULL PLLOS SYL SIUSAD | B L0§ UOLIALATISLD Ana\ﬁm,wv

{02

{9¢

(e 2

{21

(a1

{e1

suoLide) sunbL4

‘g£/18-001 fuorung 4 p pue Jabbeg y

"81/68 dlWvq bplaquen *Buf (4135 "M pue JOUSpuRTATd “LieleYy" 4
"{0861) 43buLudg pe1oN SILSAU4 ui SITON

243097 * (suay) mzo.ﬁm.—:S WAL U0 dOYSHAOM “JUT°D04d “USURSPWIDA W' Y [
“TpT {1861) 8719 t£€Z (1861) ££18 “SAUd 19NN “SS13[N'Y Pue SpUa4ag y 4
"6bc (6/61) 1918 "SAud 1onN - (e 33 J3koH'd

“ver (0861) /14 *SAUJ" IINN *SPMIBZ W d PUR YS|BM '] ‘U0S4d1dq")

Bib (6/6T) 868 3391 SAUd

pue 192 (6/61) 8£8 "3397°SAUd *'{® 33 YL[Spue4g'Y ‘UOLIEA0QeLL0D DSSYL
612 (28B61) G6TT '¥3271°sAud ‘luepury'Q s pue ueJedasefey 5 ‘uewedelep-]
pue 1zz-18 pue[A4RY JO "ALUN “4IZOW PUR Yeuep'y

‘11 {9461) 9t "2187 A9y sAud 14/2

(t£61) 010 “A24 SAYd 0peT (€61} 80 ~AdY sAud ‘wepes'y pue 13ed )°p

*(£861) BB0-£8 340d9Y AS3IQ “43IN5Q"Y

Aq pue ‘T *d “T6T°LOA “48Busg y) "pe “Beluap daburads <saLsAyg

Ul S3I0N 34N3237 “£EET USYIRY SUOLSL]|0) U0I0Ud Uoz0yd ° sbBulpaasouy
$SAUMBNN AQ PIILD UOLIRAOGRL |02 QLNTd SY3 W4 ejep AURUiwl[34d

915 “2°1oA (0861) uosipey

*5a15AY4 ABABUT UDLH U0 " ju0) Ul 204d “JBubep M ‘uoLjesoqel 102 010Td

91 (1861) 9401 "3397'%AyYd °'|e 33 [9lJded™M ‘UOL1BJOQR{|0D 3QV(
062 {1961} 401 3327 sAud ‘e 13 ji[Bpuedg y ‘uolleloge|{0d 0OSSYL

"£99 (6£6T) IXX ~pddns
‘eoRLiysAY EILsAYd TI0Y ‘Iujuelen’y pue ‘gost (1861) »20 A% SAUd 8TV
{(6£61) 61 Q°ASY"SAYG *SSLAM W' PUR UOLUNG 4°( “pupagaQ y L “Ayspoagres

R4
‘1

1

537UBJ340Y



Number of events /0.1

Number of events /0.1

650

450

250

4 p, = 1.5GeVc
+  background and VDM subtr.

LA

u—

5 IB1/p,

06

_I_ .
+ +
%+
7 Ll 4 4 1T
NP RS T T OV T i
0.2 0.4

0.8

10

36559



dN/dp? [Gevrer?

dN/dp? (Gevie]?

dN/dp? (Gevrel?

10¢

108

10¢

107

10?

0

100

108

104

10%

102

10

100

102

10

100

—-
»
»n
w
[=3

T T YT T ITY

T T Ty T TTTTary T T TFTITIT

T T 11T

.

-
‘-0’

al

poayvadl v gl o4 sl 8ot rear

il

T 1IIIIII| T IIIIIIII Illl_lwl TTTTI
-

T T TTTTH]

T T TITT]

LI |
T

-

b)

"1y~ subtracted

poovrpnl 1oy syl Ly sanl L1 gl

1l

¥ T T rIr0] T T TTIIT

LBLBLLERI

—_—

—4

il 1 IR | L) ) o3raig

PR (Gewrcl?

2.0

36560



8G6G9¢€

08l

0Gl

0cll

‘lll.'-ll

¢ "Bty

0c

07

09

(spun Ap1iqdp) 6p/NP 'd

08



	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

