
Lawrence Berkeley National Laboratory
Recent Work

Title
THE DISCOVERY OF A SECOND NARROW RESONANCE IN e+e- ANNIHILATION

Permalink
https://escholarship.org/uc/item/8cx6g66t

Authors
Abrams, G.S.
Briggs, D.
Chinowsky, W.
et al.

Publication Date
1974-11-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/8cx6g66t
https://escholarship.org/uc/item/8cx6g66t#author
https://escholarship.org
http://www.cdlib.org/


) 

. -. 

~",.~ jIl;l" ., ~"" ... 

THE nISVOERY O~ A SECOND NAnOOW RESONANCE 
nr e e - ANNIltItATION 

tBL-3605 \ 
c. 

For Reference 

Not to be taken from this room 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed. or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



).-

X SIAC-RJB-1510 
LLBL-3605 

November 1974 
(TIE) 

THE DISCOVERY OF A SECOND NARRCW RESOOANCE 

IN e + e -ANNIHILATION* 

I 

G. S. Abrams, D. Briggs, W. Chinowsky, C. E. Friedberg, 
G. Goldhaber, R. J. Hollebeek, J. A. Ka dyk , A. Litke, B. Lulu, 

F. Pierre~ B. Sadoulet, G. H. Trilling, J. S. Whitaker, 
J. Wiss, and J. E. Zipse 

Lawrence Berkeley Laboratory and Department of Physics 
University of California, Berkeley, California 94720 

J.-E. Augustin~ A. M. Boyarski, M. Breidenbach, F. Bulos, t 
G. J. Feldman, G. E. Fischer, D. Fryberger, G. Hanson, B. Jean-Marie,' 

R. R. LarSen, V. Luth, H. L. Lynch, D. Lyon, C. C. Morehouse, 
J. M. Paterson, M. L. Perl, B. Richter, P. Rapidis, 
R. F. Schwitters, W. Tanenbaum, and F. Vannuccit 

Stanford Linear Accelerator Center 
Stanford University, Stanford, California 94305 

ABSTRACT 

We have observed a second sharp peak in the cross 

section for e+e- ~ hadrons at a center-of-mass energy 

of 3.695: 0.004 GeV. The upper limit of the full width 

at half maximum is 2.7 MeV. 

(Submitted to Phys. Rev. Letters) 
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The recent discovery of a very narrow resonant state coupled to 

leptons and hadronsl ,2,3 has raised the obvious question of the exist-

ence of other narrow resonances also coupled to leptons and hadrons. 

We therefore began a systematic search of the mass region accessible 

, +-
'with the SLAC e e stor'age ring SPEAR and quickly found a second narrm, 

resonance decaying to hadrons. The parameters of the new state (which 

we sugge st calling 1jr(3695) are 

M 3.695 ~ 0.004 GeV 

r < 2.7 MeV (FWHM) 

where the mass uncertainty reflects the uncertainty in the absolute 

energy calibration of the storage ring. 
~ .. 

The 1jr(3695),like the 1jr(3105),was found using the SLAC-LBL magnetic 

detector at SPEAR. 4 The luminosity monitoring, event acceptance criteria, 
. 1 

and storage ring energy determination have been described previously. 

The new feature of this run is the search procedure used to hunt 

for narrow e + e - resonances. In the sear-ch mode the storage ring energy 

is increased in about 1 MeV steps (ECM = 2 x E
BEAM

) every three minutes. 

The data taken during each step are analyzed in real time and the 

relative cross sections computed at the 'end of each step. Figure la 

shows the search mode data taken during a calibration scan over the 

previously discovered 1jr(3105). Figure 1b shows the data taken during 

the first scan which began at a ring energy of 1.8 GeV. A clear 

indication of a narrow resonance with a mass of about 3.70 GeV is seen. 

,It should be emphasized that we have not yet scanned any mass region 

other than that bet h'een 3.6 and 3.71 GeV. , 
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