
~.. '.. ~ .... -:,"\.~ 

-.......
 
"",V" ..~". 

:-; .. , 

'''';::'' 

. ~. 

.0:. • 

. . 

~ ......., ...
 

.' .,:~.~.:: 
. ":~. -:... 



: i 

. , 

. '.~ ,: ~ 

."~;~~
 
..r. 

• f~ • .. " ..- . . _., 
.,.~ .. _. " - ....~ :~~'~'f::;

,"' .""':" ':'~r~ 

-~.,~ tl" ,." Iit'f.::-,"~~':~ ~::,: ~ 
'.t., ..~,~i~:.~~Jtttt~l"'lHtlt_~/'>~~:'2: 

',iiI,," ~ i.~t!IM ... ".' . .' I . ., 

J 

~'ARaU~iutiJt.OIi c:h.mi ~art~ A~ ,~iaie tbeW~~o( ", 
. . ... ' . . ." - f' -.' .' '.. -' .. ,'

'lie exdled ~1I1fiClil bUyo,a ~~:liI. iia.t iUie Att+r, fin' ~~rtl or tile bt~:. 

!,Uo _.C,iblbbo-8irpp~ ~ fje :.... kIKJ.~~;" ~ deti!rmitialioo of the bralidi!ftj r~/b .". :'~. j
iOt'.•1iIiIep&oiUc decay ~ IJO _.·xo -.+... . 

" ;1 

..,.:j 
, 

..:' 

.--... 
-/~ .. 

...... 

: ... 
"" '~"" 

; :.... . ~'- ~ i . 
. .".""' '). 



We}J'l'l!flellt 8OI'!Ie r«ert ARGUS-results OIl channe:dphyeks:firlJtobeerva.tion of the excited 

cba.rmed baryon, study of Cabibbo-SUppreeeed IJO..o..a.y, and finally the study of aemileptonic 

decay of J:JO - K-e+ tI. 

The dat& b&\Ie been -taken at the e+e- storage ring DORIS II of DESY in the energy range 

,of T resonances, pd in the neighbouring continuum. !;h.arged hadron and lepton identification 

W&8 nade on the buitI of iipeclfic ent!'I'S;Y loeses in the. drift ch&rnberps, velocity~ 

in the time-of flight mumera, ~ dapositioo and shower -profile in the ~etic 

calorimeter, and hi... in the tmIOD chambers BUttounding the detector. A detailed descriPtion 

of the ARGUS detect« and its panic:leieent.iikation capabilities can befoulld in [1]. 

For the last few years most gt"011Dd st.a.te baryons -WIlt&ining one ~ ba.ve been est&}).. 

fished. {2, 3, .}. A DUmber of models ha.l'ebeen -dneloped to' provideexplicit predictions for the 

maatIeS ofex1;itedcbMmedbarYODIJ [5, 6}. We presmlt U obeervation of the first excited charmed 

baryon raonance A-:- in the final state 1\~1f+.-. Tile A~ was recoostructed in four decay modes 

- pl(-1f+, pA1, AD1t+, and A°'l"+1t+.-. E&cb combination ~th an invariaDtJDaf.5 witbiu ± 25 

MeV/c2 ror pK-1f+ and A°1i'+"+1l"-,: 30 MeV/CZ forp~ ud ± 40 MeVIe' for A°'l"+oft.he 

nomina.l A~ mus(7} was sltbjeded to a masa C'oOIMtwnt fit to improve the momentum ftSOhl

tioD.. Every A~ <:aadidate was then combined wiJl.Jl1f+"'- pain; in an event. To suppress the 

combmatorial background the -scaled momentum Xp of all At'l""''jt- combinatiortswu required 

to be ~ than 8.5,.wDere X p =P(A:1t+"'-)/p- &ad p.p =JEk.m - M2(Atr+1r'"':). 
The J'eSult.iq At1r+r- invariant mus spectrum is presented in Fig. 1. A narrow peak 

at. & ma88 efabout 2627 MeV-/CZ ill observed, wbile tbe distribution for artificial At..+·..

conJbiD.at.iom built up from. tlle 11; .idebaatb shows smooth behaviour in tbis~on. The 

fit gi\fea 42.4 :f: 8.8 t!\ft!ab at .. mus of(2626..6:f: 8.5) MeVICZ with a wiclt-h of tT = (2.2 ± 
0.5) MeVItf1 • To"au lIPPU 1Qnit em the natural width, r, of the A;+, the signal shape 

was paramettized using &J1l8Q-m&tivtiltic Bmt-Wiguer ronvoluted with A G&tlssian resolution 

function. The width of the Gaussian was fixed to'it6 expec;ted value of 2.6 MeV1c2. Tbefit 

yielded AD upper limit of r < 3.2MeVIf' At th~ 90 %(',()nfid~ce level. 

Th~:r" distribntiOlt of t.he A;+w-as fitWby the Peterson et aI. fragmCl1tation function 18J 
which ba8 the form ' 

dN [1 ]_2- ex X-I 1 - - - -( 
up " xp 1 -:r, (1)
 

The valUt" found for the fragmentation pa.r1VlM."~r was f = 0.044 ± O~o-18. This ill cool'idcrably 

smaller than in the cue of A"t or I:.., &8 is expt'rled for excited states (for comparison the- t 
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o &,---~""""""""'--"""'--"'-'-""""""''''''''''''''''--'''"-'-'''''''''''''''''''''''''. 
2.S6 2.58 2..6 2.62 2.64 166 2.68 2.7 

M(~""r-) [GeVlca J 

Ytpe 1: JmariaDi _diatribuiioa for. accepted At-r+.~~. Thesolidhia

topm. resuIt. &om u.in&. the; At· aidelNaada. 

ftl....At·and Ec .. 034-:1; 8.M (9} aM Q.2g±«UJ6 flO} te&PeCtively). 

fa order to GJAWrt tlae iiUell~ of'"ewau in the At>r+....- sped;rum into .. value 

bthe productioJl ride; 6(A;+J~ ia e+-c~ auihilatMe at ECM = IfU· GeV"" Z7 > G.S,we 

U8ed the AllCUS meuurementofBr{At -+ pK-zo+) == (U % 1.3 ± o.a~" 1111· Thia 8i'ves 
6- Br(Ae.... -+ t\t1'+r-)=g..f±Z.l ::i=UJIi, 'fhe.qaoted.ys~ enorre6!ctsamiributioas 
&om vaqiDg. tile cot· ad. fit ~ fidID.. lIfloettaiDties u.. tbe lilorIte Carle ·Iitmslation, 

aDd fromucertaiJltie ill tbf: /I::. braac:biD&raiioe. OsHa& U. ~ et sL ~tion 

parameter £ derived bam the fit we ~ U1 JIerO lIlQIDCItum and bm4 

~ Ie!IUDAIIt stnJet1Ire al this deca1 WIIlt eetimatecL We obtadl· the .fitUowiDg!radiOM: 

Br(A;+ -I:,,~) 
Br(~-+ _ Atrt:r} ::.8.46::i= CU. 

Br<Ae'" -+ (4;1'+.->-) == 0.54 ±-6.14. 
Br(Ac.... - ~.,,+r) .. 
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~ .resoaaat and 1lQIl-ftlIIOIWltparts ofthe A;+- A~1t~1t- decay ~. 

CLEO confirmedtaeftist~afthe peak at!627 MeVI~ and ob.erved the 4JeOOIld peak 

witb & mess. of ·about 2590 MeVI~ in the A7...... fr- invariantmusm.tributiorl [12].. ARGUS 

also has &eeD an~~at this mus ~1leeF"..1) .wi\h. the auanber of events 18.0 ± 7.1 . 

[GeV/C' J 

StU4iy dCab~uppr~decays .. into KK1r1f fiaal 
states . 

The study oftbeCabibbo-su~OO..decayis an important meaDS of probing tbein

terplay bct"ft'eIJtbe .eak awl 5tfOQB iutes:actieDs. Now -we aze ~ :a level of sensitivity 

which allows the systematic study of tbeC:abibho-suppressed channels.. 

We presc.-m. :a first meuuremea4. of the branching ratio of A1K~",-'r+ decay. To suppress 

the combinatorialback~the ac:.aIOO momentum z" of all K~K~1t-1t+ combinations was 

requiJ'ed WJ be greater thaD 0.5, where xp =' p{K~K~1t-"'+}/p-. Combinations that h&\-e 

a 1\"+"'- mass OODSist.cDt with the 1\1 mass.are exdu~ from this analysis. The resulting 

K~K~'1I"-1I"+ invariaDt mass spectrum iii presented ia Fig 2. The fitted signal conwns 45 ± 13, 

uaiU! a Gaussiaa, to parametrize tbesignat, ADd a. tbird-order.polinolllial times threshold factor 
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to pa.rameiria tIIe~. This .... COI~"*"I ... to val_of .8fo(DI- qx-,+~-.) = 
(IU7 ±0.05 ±fUM)"- 'tM.. ~bac:lqpoacl.~· m-..q• .--r+,.....r+ __imated 

to be ~ than.l e¥eDt. 

To study DO - K-X+".-r+ we have ~ 00 mt!iIIOD8 ~iD the decay 

D'* - OOr+. This teduUque exploiU the amaU Q vale of ~ U* decay iJl order to otKain 

signal with very Io1r ~d. The acaled: IIlOJIIntam %~ ... requia?d to be. 1QDftt. th..

0.5. COmbinatioD& thai have L r+""- IDaa consistent with the K; lIAa. Ult excluded from 

thia analysis. Usin« lh-(no - K-".+r-1r+) =' (r.5± as}% [7], the bra.Dchins ratio for 00 
K-K+r-1r+ is determined to be (0.31 ± 0..06 ±O.04)%~ whicllis ·ia ap;emeut. with ptevioas 

measurementa [13, 14. 15]. 

We have also obtained the branchiug ratio for 00 - #+1r-j Br(I1' - ......".-)::; (O.17± 

0.05 ± 0.04)%, which is in ~i with other ~t.s [13~ 14}. furthermore, ,..+".

invariant mUll distribution for this·dec:&, obtained ia consiStent with beingeotirely due to p's. 

A8aumiag that .. OO - t/rr+:;r_. ~ totally throush ~p final state, we obtain the BR(DG 

r/Jp) == (0.11 ± 0.05 ± O.04)% in ageemeDt withtheoreiical value. of about 0.1% predicted in 

[16]. 

Study or semileptouic decay of 00 --+ K*-e+JI 

Existing quark models predict the same braochiD:g ratio fOr aemileptonic chann decay to 

pseudoscalar 1De-soas, oe - Kill, and vector mesons·, f1J - K"'tv, and suggest that. these two 
modes saturate thesemileptomcwidth {17, 18). The E691 a1:ld CLEO groups. (19,20) corir:med 

the predicted 00 _.Ki" decay widt~ but .obtained about half the width predicted for the 

no _ K-lv. MARK mpup reported a measwement of the 00 -+ K·-e+" branching ratio 

in ~ent with the theoretical predictio~, although within large experil'Qei1talerron [21J. 
We present a study of 00· -+ K-e+tlusing two dift'erent methods. With the fint method we 

.studied snasa carrelationa between ~and ...- mesons in· events, containing.. poeitroc" assuming 

all three particles to origi~e from a ne decay is q)ntinnum prodqctioa.. The approach used 

was to search fot events conta.in.ing a K- candidate and. a. positron with an opening angle of 

less than 90°. To suppress the contribution from fragmentation processe& the momentum of the 

K~1r- combination was required to be larger than 1 GeV/il.. lUld the~r-.e"'·invari&nt ~ 

less than 1.8 GeVIc'l. 

The ~1r- invariant mass distribution £or events containing a pGSitron candidate i& shown 

in Fig. 3. A fit to the data using a Brei:t-Wignerplu~ a tbird~orderpolynomial times a square

root threshold factor as the backgroond function yields 288 ± 3S ~ mesons. In addition to the 

signal from semi}eptoni~ no decays, tfUs data sampJeiDdudacootributiOns &om .the followiDfj 

background sources: 



O~6, &7' OJl'0"9' 1 l.l 1.2, t ~3 1.4 

M(~..-, [GeVIe' 1 

1. It fUtt positloll CODinOutiengfO ± 12. eveu.ta. Thi& .. determined fmm .K1~hadroa 

oombinatioosby-integ~.tfteCGnYOlutiOllaf..the·badroo· ~um~'-with the 

misi_tificatioa ate8ftG.4&% CU2)S. 

2. An estimated,.. ±8,~ lne:toQ& origiaatbaSfrOlU~pmceI8eS' m' CAiUBCideDa! 

with posi-tri)ns &om charm. decays. TJ1is ~-.. in".tipted using •••Carlo cC 

event sample. DOrn'Wized t& the datLwe COD~ iRe tale of ftasmeetat* proc ea•• 

appeanlic in-Monte Carie event. using. ·dae·MfIlple of 1>'* tneIODS·l'«.O!Utructed &om 

the~ 

~ . 

~" A toW of 7'±4~atienafrom11 meJOIIIclecaya. 'I'hie'SCMl'ne'wuevaluaMdby 

comparing the number ()f Kl~~ mmhiDM~ia .d8h arnpla.tabQ. at the T(4S) 

energy witlJanc:h.idwut the Fox~WOItratneutl1i>,e:.~(22J ~ iA., depletinS udenrichilll 

the direct TfCS) c:omponent. 

.t 
.,

W~(r-."') ~ can.uot beatm-bU,teclto daarm dec. and &tether&

... wen suitetl for--estilnatlD!,tbe ftlfiabilUyafaur~.fathebaekgmouddetermination. 
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We ~~~ ClDGmbution to WJOIlI-cbe.r8e combiDme-'by tile same ~ 

date • forrisM-ehup combiDatioas and, bod tbi8 to be tiS ± IS combinatioDa ( 28±9, 

32 ±U aDd 5.± hmpectively). The olJeerved wmber or 67 ± U {IC"~c-)combination. ~ 

well with ourestimt.tiOll of the.lleockgroand.tJ8izIg B~ .... K-'ll'+) ~ (U:z: 0.6)% (7)., the 

bmncbing ratio.for I)Il ... K-t+, is cIetermiMd iobe (l.8C±U±U)%. ThuYlItematic em:If 

·reJIecta ~tn1mtio11sfrom varying the c'Id ~, &ointheuDcertaiuty in the .~ 

~1&~,.and.fromthe unceriaiuiy mthe ~.Of M(~lt-). 

The DO .... K-e~ 1/ =lmCbins mie·WlIIl aleo ~ usiJlg ~ J)D mellOllJfromD'* -+ 

DO..,," ~s. The teciulique ~ tbellDudl ~ value' aC the D-+ .~ in Older to obtain 

& .ignaIwit.hverylow~d. We studied the· rna. differeuce t:J,I <I: M(lf+K~..-e+)

M(~..-e+) and required the IDMS difference-to be lees than 0.18 GeV/i'. Exploiti1l8 the h~ 

momentum spectrum of 00 melIODII in -anuum ~_ts.we.seIected '9Dly,t.hoIecombinatiOO8 

with 

p(r+K:..-e+) ~ 1.7 ~VIe: and~K: ..-) ~ O.'fGeV/e. Its in the pte\'ioas ual,.ia wnequired 

tbe opclDiq ~betweea the /(fir'" pair mdt.hepositroo to he '- t.hllldlOo. 

1& 

1 I.J 1;2 1.3104 

(GeV/i' ) ..
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1•. AfUe~·"·18±.~ 

2. At!J"Jirhdar...q_.i••8Cfreaafnp.eIJ~J_JI1I 1,ertj=ttO'l.io 

he ... tIJaa %ftIIeBk. 

3. A~ef.....2~&o1aT(4S).... 

'I'he ratio BR(J)D -li-'''' )I BIt (l)Q .... K-r+)· ~ 14 be (0.42 :I:t;J1 :!:.t);.(J8), 

~m& __« BB.(tJ8: -K-e-+tt)=- {Ltd:.1l5:t G.5}~~iu>& aood·· .~ wiiIa. * 
braoching ratio ~-mgthe~·method. 

It lJe&lCb. for 'pouibJe feedowa fJDm·.1)Q - K·-.ae+" clecay ...~.. Far tJaiI· pYrpOlle 

we have studied the decay mode 0- - K...····e+" with the auae kinematics. dse··above 

mentioned ba£qround. aad teeaku1ated obtained fer" this chamlel appet limit........ that 

the K·... system itt a.tate with iIospiue 1/'- We found that the possiWe feed:cbm • *be 
00 - K-e+" from the decay no -+ {(-..,oe+" ~ be _ thaD 8.21'. 
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