Lawrence Berkeley National Laboratory
Recent Work

Title
VECTOR MESON BACKGROUNDS AT HIGH ENERGY ee MACHINES

Permalink
https://escholarship.org/uc/item/7dwéew110

Author
Hinchliffe, I.

Publication Date
1982-08-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/7dw6w110
https://escholarship.org
http://www.cdlib.org/

T .
**"—?“?."’f‘

IBL-15021
¢

Lawrence Berkeley Laboratory
UNIVERSITY OF CALIFORNIA

. —— e
Physics, Computer Scieneg feme=>

‘ . e s LABOR
Mathematics Division T2 g

LiIBRARY 4.

Do AND
UMENTS SECTION
To appear in the proceedings of the American Physical
2ociety Summer Study on Elementary Particle Physics and
Puture Facilities, Aspen, CO, June 27-July 16, 1982

VECTOE MESOIT BACKGROUNDS AT HIGH ENERGY ee MACHINES

Ian Hinéhliffe -
TWO-WEEK [0AN COPY

| Thl.s Is a Library Circu/ating Copy

| which may be borrowed for two week

i y For a persony/ retention copy, calf )
. Tech. Info. Division, Ext. 6782)

/ﬁ%ﬁ" o “?Fﬁm
. "ﬁ¢; .

August 1982

RaOA=Tapisl

L2

Prepared for the U.S. Department of Energy under Contract DE-AC03-76SF00098



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.




s

s':?'c
P

August 1982 | - 'LBL-15021

] - *
VECTOR MESON BACKGROUNDS AT HIGH ENERGY ee MACHINES

Ian Hinchliffe
Lawrence Berkeley Laboratofy
University of California

Berkeley, California 94720

To appear in The Proceedings‘of the Elementary Particle

Physics and Future Facilities Summer Study.

This work was supported by the Director, Office of
Energy Research, Office of High Energy and Nuclear
Physics, Division of High Energy Physics of the

U.S. Department of Energy under Contract DE-AC03-76SF00098.



- -+
This note presents cross sections for ee - W W,

2Z, 2y at high energies. The first of these is avail-

able in the LEP reports and elsewhere.1
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.2 but the

to be unavailable.! These cross-
a background to potentially inte-
mass scales of order 1 TeV. They
channel lepton exchange diagrams.
neglected; they are zero if the
The graphs of Fig. 1
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+ Beware of the typographical error in LEP version.
The correct formula is given in Ref. 2.
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here pe is the electron (or positron) momentum. It is

necessary to keep the electron mass (Mé) in the denomi-
nator to protect the mass singularity at cosé = : ],
The cross-sections are shown in Figure 4 as a function
of angle in units of the point cross section

2
R= %%2 at /s = 750 GeV and for sinzew = 0.22. The Z2

and Zy cross-sections are symmetrical about 8 = n/2,

The wW™ 1s not.
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The cross-section peaks near 6 = 0 due the presence of
the t channel diagrams. The peaking is most severe
for the 2y rate where the singularity is protected

only by the electron mass.
Figure 5 the 1ntegrated cross section
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The total rates of W'~ and Zy _are very large (24 and
31 units of R respectively at /s = 750 GeV), but are
strongly forward peaked. A cut of |cost| < .8 reduces
them considerably (to 4.1 and 1.6 units of R respec~-
tively). The 22 rate is rather small. This is acci-
dental; it 1is caused by sinzew being close to 1/4. 1If

sinzew vere % the 22 rate would increase: by a factor of

8. Given the angular cuts the rates appear to be smaill
enough not to present a serious background at high

energies.
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