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len events oheervesd by HI and AEL'S are presented and dizoossesd

1. Imtroduction

In the history of bigh energy physics foaplons
and mrsseng momentum have proved to be pow-
erful tools in searches for new phenomena.,

The etp Caollider HERA s operated with
positrons of 27 5 GeVoand protons of 83 GeV
providing final states with invariant masses up o
A00 zeV. Due to the |u.rg-r: Lramsverse momenium
of the final state lepton the value of the quantity
5 pp. the vectorial sum over the transverss mo-
mpenta of all olserved final stats p:vl.rl:ir_'l-r::i. i4 & alin-
j:IIE and efficient diseriminator betwean the twa in-
clusive proceses et p — o 4 anglhing (NC) and
et p = T4 anything (CC). being amall in the
first and large in the latter case  During the
year 188 the HI collaboration ']] abweryed in
their study of avents with larpe messing soomeis
ture. namely |% Fe| = 25 GeV. an oulstanding
event (see fgure 1) consisting of an isolated ut
with large tranaverse momentam and a hadron
aeb. In the meantime the available lominosity
has increadsesd '|:l_'|l am order of Jll.:-l.Hl:liIu.dl: and the
twa collaborations HI and ZEUS have performed
seprches for events with the bwo signationes miss.
iy wn o entum and rselaled feplon following com-
plementary approaches :

o Hl selecting events with missing momen-
tumn amd h-EH.n'.'h]I:IF: Foar tsolated cha.r“lfd frar=
ticles

o ZEUS selecting events with isolated charged
leprons and looking for largs Cransverse mo-
meenturm imbalanee in the final state,

The HI analysis [2] based on 36 5 pb~! is final

while the ZEUS analysis [3] based on 47 ph~! is

preliminary.

Figure |. The 199§ Hi-zvent

2. The two searches
The major steps in the analysis by H1 [2] ap=

s Two indepeandent regquiremeants
I. Missing ealorimetre momentom :
3 opr| = 2 GeV
2. Charged particle . pr = 10 GeVoaml
polar angle : & = 10"

s Heject e p—= e + angilhing, il event ba-
lanced in asimuth or E — oy



The resulting sample contains 124 events and is
dominated by et p— 7+ angfhing. Are thers
avents with ssafated high-pr charged particles ?
This question is answersd by inbrsdocing a dis-
tance measure batween two points (g &) on the

LEGO plot -

Dia = /T — 1) + (p1 — paf i

For any chasen high-ppe track the distance of olo-
sesl, approach s determined with respect booa jel
(L. ) and any other track {Dh,,.p ). Jets are pe-
constructed by a cone algorithm with § = | andd
Eyp = 5 GeV  As a matter of fact, every event
has a jei Tracks are aeccepted in the polar range

B 8= 153"
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Figure 2 feolalion plal

Figure 2 shows. as expected. the majority of
the events i the lefi lower cormer in contrast
ten (5 completely isolated charged particles. which
are uniguely identified as leptons Nope of the
events has an isolated charged hadron  oor are
tliere evenis with 2 high-pr particles. The lepton
Aavor in each of the § events [1 e~ 2 ut. 2w,
L p+] differs from the one of the initial state =+,

The major steps in the analysis by XELUS [:{]

are

o laolated charged lepion:
High pr-track within 153" < & < 164"

o = 15 GeV oresp, ]:.l;. = O Gaey

Matching track with distance of closest ap-
proach < 10 { &} amd 20 cmi )

laolation :© no other track within cone of
R=.% am] accompanying energy in cons of
R=I1 smaller than » Gey

Lepton identification

# Mising trapsverss momentonm
pricalo) = 19 GeW (2], = I8 GeV (u)
pricalotyu] = 18 GeV

& Suppress N events o candidate wich
iscalated & moest have @, < 13 rad and 8. =
0.3 rad (if g8 > 4 GeV).

The final sample consists of 4 events, sach with a

et Figure 3 displays their second event.

Figure 3 The second ZEUS ccent

3. ni!l:uﬂli““

The kinsmatic properties of the two event san-
ples are summarized in table | An examination
al the relevant observables sxhibits similar eliar-
acteristios.

For the understanding of the signal sarous
Standard Maodel processes have been considersd
s listed in the 2 tables below,
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The most promineot  coatrbuotion s WS-
production with subsegquent leptonic decay. This
hypothesis explains naturally the favor proper-
ties of the final state lepton and the large im-
balance in tramsverse momentum. Bath collab-
arabions have used the leading order calcolation
of Baur Vermasersn and Zeppenfeld [4] to pre-
et the disteibutions of varows observables such
as transverss mass (Jacobian peak), missing mo-
rentum. trapsverse momentum of the changesd
legrtosm amd the hadron system (see figure 4; equiv-
alent figures exist also for the ZEUS analysia).
The most prominent event is displayed o Aguare b

Chdser procesess do oot contribuate significantly
ter bl sigmal.  The smallness of several contri-
bruticsms reflects dirsctly the severs salection cri-
teria.  The events with p observed only by HI
attract some attention, as they omour more fre-
queantly than expected with the Standard Model,
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Figure 4. Comparison of the § HI enenls

(erosses) wath the Whypothests (dots) and the 7y
Fewrcles) bockground e stoulofeon 3 bused on
a fuminosily of 500 pb='; the asymmelry belween
the e=channed (o} and the pechonmel (5} origanates
Sromn the fuel Ml the e contribules o the calor=
matrie pr, alnle the p does nol,

4. Conclusions

The twa eallaborations HI and ZEUS have re-
perted 10 cutstanding events with solated high-
pr lepton and missing transverss momenkunm oor-
respomling tooa wvisible cross section of about
.1 ph.

A definitive comparison of the two analyses s
net yel possible, since the ZEUS resulis are pre-
liminary and in addition the selection crteria are
different. On the other hand, the two anal yses are
sufficiently similar to allow for a qualitative som-
parison, which is the author’s assesment. Within
tlee presently small statistios the evenl sanples
are compatible in size with sach other and so are
tlee Background estimates, The lavor composi-
ticin may be compared as follows . (a) given the
4 BEUS % events HI shoold expect. |6 while
abaerved (but 1 &™) (b)) given the 5 HIL g-events
ZELS should expect 3.2, while none is obasrved
Future HER A& running will ascertain the natwre
afl the events with .

There is evidence for «¥p = W + angthing.
It is rewarding to olserve Weprodoction finally



Figure 5 Desplay of Hicevend MUDNY s can-
didate for the process e¥p = eTW™ 4 4ol | the
final state et loken as the scollered et fives Hhe
krnemolaes of he event; the g~ together wilh the
w gasdrny moanenlum commbane Lo an moaranl oo ss
comipalable wath e W omiass,

in lepton-nucleon scatiering, where the =earch
started - 35 years ago - in the first neulrimo exper-
iments [5]. All events satisfy the We-kinsmaties
though in some cases the probablity is quite low
For ihe time being, the program used o simu-
late Weproduction both for the total rate and
ihe differential distributions. is based on lowest-
order only, sinee oo higher order caleulation is yet
available
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