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Abstract 
A search was made for e+e- + x1x2 where x1 consists of one or more 

light unobservable particles and x2 decays promptly to a visible jet of 
particles. One event was found for an integrated luminosity of 176 pb- 1 , 
a rate consistent with known backgrounds .  This result places a signifi­
cant constraint on a number of theoretical models.  
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We report results 1 )  from a search for monoj ets with the High 
Resolution Spectrometer (HRS) at the PEP e+e- s torage ring. 

Several ideas have been suggested to explain the CERN UAl monoj et 
events . 2) They include the production of supersymmetric particle s ,  bound 
s tates of gauge bosons , and anomalous decays of the z0 bosons . 3)  Such 
phenomena all lie outside the domain of the Standard Model .  I t  i s  
therefore important t o  search for such events i n  other experimental 
s i tuations . 

The s earch was conducted at a c.m.  energy of 29 GeV with an 
integrated luminosity of 176 pb-1 • Monoj ets are defined here as events 
with energetic clusters of particles ,  all of which are contained within 
one hemisphere and for which the net momentum vector is at large angles 
with respect to the beams . Such events exhibit large unbalanced momentum 
and missing energy. We found one such event.  

The dominant source of potential background for this search consists 
of events with initial-state radiation of a high-energy photon at large 
angles and the annihilation of the remaining electron-positron system into 
hadrons . If the photon enters the detector gap , such event will be 
misidentified as monoj e t .  The overall background to monoj ets is expected 
to be 3 . 3  ± 1 .5 events .  

Therefore we present upper limi t s  for promp t monoj et production using 
the result that we have observed no events with monoj et. masses below 3 . 6  
GeV/c2 and , a t  mos t ,  one possible candidate a t  higher masses . 

Figure 1 shows detection efficiencies as well as 90% C . L. upper 
l imi t s  for the production cross section of hadronically decaying s calar 
particles as a function of their mas s .  Thes e  limits vary from 0 .05 to  
0 . 1 2  pb  over the mas s  range 2-10  GeV/ c2 • 

We note that similar s earches for events with unbalanced momentum 
were conducted by the JADE group at PETRA and the MKII group and the MAC 
group at PEP. 4 )  

In conclusion, we have searched for monojets i n  e+e- annihilation at 
29 GeV. We find one event with one monojet originating from the 
interaction region. This event is consis tent with the background expected 
from events with large-angle, initial-state radiation where the radiated 
photon is not detected. We set limits on the production of monoj ets which 
exclude with high probability that z0-mediated production of s calar 
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parti cles in the mass range 2-9 GeV can account for most of the observed 
CERN monoj et events .  We can not exclude the possibi lity that the CERN 
events arise from the z0-mediated production of heavy , neutral leptons . 
Finally , our data place some constraints on supersymmetric models 
(Fig. 2 ) . 

This work was supported by the U. S .  Department of Energy . We 
acknowledge helpful discussions with J. Elias , H. Haber ,  G. Kane , R. 
Shrock , J .  Smith,  and Y. S .  Ts ai . We also thank SLAC for technical 
support of this effort . 

References 

1 .  C .  Akerlof e t  a l . , UM HE 85-0 3 ,  ANL-HEP-PR-85- 1 1 ,  IUHEE-6 3 ,  PU-85-
523.  

2.  G. Arnison et al . ,  Phys .  Lett .  1 39B , 115  ( 1 984) . 

3 .  J. Elli s ,  M. J. Frere , J .  Hagelin,  G. Kane , and S .  Petcov , Phy s .  
Let t .  1 32B , 4 3 6  ( 1983) ; J .  Ellis and H.  Kowalaski , Phys.  Let t .  142B ,  
441 ( 1984 ) ;  R .  Barnett , H .  E .  Haber ,  and G .  L .  Kane , Preprint LBL-
1 899 0 ,  SLAC-PUB-3551  ( 1 985) ; M. Veltman , Phy s .  Let t .  1 39B , 307 
( 1984 ) ;  S. L. Glashow and A.  Manohar, Phys . Rev. Lett�, 526  
( 1 985 ) ; S .  F .  King, Phys.  Rev. Lett .  5 4 ,  528 ( 1 985) ; L.-ifrauss ,  Phy s .  
Let t .  143B ,  2 4 8  ( 1984) ; J .  L. Rosner ,-Preprint CERN-TH.4086/8 5 .  

4 .  W. Bartel et  al. , Phy s .  Let t .  146B ,  126  ( 1 9 84) ; G .  Feldman et al. , 
Preprint SLAC-PUB-358 1 , LBL-19�( 198 5 ) ;  W . W.  Ash et al. , SLAC-PUB-
3591  ( 1 985 ) . 



622 

0.20 .-----,----,----,------.----., 0.4 

0 . 15  

.D 
.::-- 0 . 10  
b 

0.05 

0 

rn:mENCY 
,.,... - - - - .  v: /" ....... . , / ........ 

/ ' 
7.: _ _ _ _ _ _ _  E!�ECTE� er ·"-. 

- - - - -
-

" 
- - - - -

-
" 

- - ..... � 

� 
er LIMIT (90% C.L.) 

0 EVENT 1 EVENT 

0.3 

0 .2  

0.1 

2 4 6 8 1 0  
X2 MASS (GeV/c2 ) 

>-(_) 
:z: LU 
LJ 
w.. w.. LU 
:z: 
a 
j::: u LLJ 
I-LLl 
a 

Fig. 1 .  Detection efficiencies , expected cross sections , and 90% C .L.  
cross section limits for prompt , hadronic monoj ets from the 
production and decay of scalar particles . 
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Fig . 2 .  Lim.its o n  the mass o f  the scalar electron from the process e+e- + 

x1x2 as a function of the mass of the neutral fermion x2 • 


