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At the higher luminosities considered for the upgraded Tevatron there will be backgrounds from addi-
tional soft events occuring in the same crossing as the trigger event of interest. With 36 bunches of p's and
36 of p*s uniformly spaced in the upgraded Fermilab Tevatron, the time between crossings at an interaction
region is 580 nsec. Fig. I shows the probability of n additional soft events underlying the trigger event in the '
same crossing as a function of the luminosity. At a luminosity of 50 x IO3Q cm"2 sec"l the number of times
per second there are n soft events in a crossing is displayed in Fig. 2. At this luminosity the average number
of additional soft events in a crossing is 2.5, Also note that 18 times per second there will be a crossing
with 12 soft events if all bunches are uniformly filled, more if there is a lack of uniformity. The interaction
region is spread along the beam direction with r.m.s. size of 30 cm. From Fig. 3 we see that the number
of times per second there is a crossing with a small separation between two soft events is surprisingly large
and is driven by those crossings with much larger than average numbers of events. Several soft events close
together might inadvertently fire certain kinds of triggers.

The ET trigger threshold will be smeared by the calorimeter energy resolution and the angle resolution
from uncertainty in the vertex position. For a calorimeter with good energy resolution, improvements in the
tracking discrimination of the triggering system will be necessary to maintain a sharp ET threshold at these
higher luminosities.

While tracking systems might be able to subtract off charged tracks originating from soft events not too
close to the trigger event, it will be difficult to correct the trigger event, except on average, for the energy
deposited in a calorimeter by one or more soft interactions underlying the trigger event. At a luminosity
of 50 x 103Q cm"2 see"1 and for a calorimeter cell size of &Tf£ij> = n.05 x 0.05 the occupancy from the
underlying soft events is 0.36% for the electromagnetic section and 10% for the hadronic section. The
mean transverse energy deposited in a cell is 0.7 MeV for the electromagnetic section and 1.8 MeV for
the hadronic section. These average values can, presumably, be subtracted away. The root-mean-squari;
fluctuation in ET deposited in a calorimeter cell is 15 MeV for the elftromagnetic section and 35 MeV for
the hadronic section. These fluctuations add to the energy resolution of the calorimeter. The occupancy and
mean ET scale approximately linearly with the luminosity and cell area while the fluctuations in Ej scale
approximately with the square root of the luminosity and cell area, e.g. the fluctuations in Ej in an hadronic
cell of size 0.1 x 0.1 at the same luminosity is 70 MeV. Fig. 4 shows the measured Ef (and therefore also
the missing ET) distribution due only to the soft events underlying the trigger event for different coverages
in TJ. Here the only source of missing ET is what leaks out the beam holes. There are almost no neutrinos in
these soft events. These results have been obtained both analytically and by use of 1SAJET minimum bias
events. Related studies have been performed for the SSC environment123.
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Figure Captions
Fig 1. For a given luminosity at the Tevatron with 36 bunch operation, the probability that a crossing will
contain, in addition to the trigger event, 0, 1, 2, 3, or more underlying soft events.
Fig. 2. The rate, i.e. number of times per second, that a crossing contains n soft events at a luminosity of
50 x 1030 cm"2 sec"1 and 36 bunch operation.
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Fig. 3. The rate at which soft events occur with a distance Ac between nearest neighbors for a given number
n of events per crossing. Inset: sum over all n.
Fig. 4. Probability distribution of Ej. for two different coverages in rj. The solid line is for a detector with
unbroken coverage over -3.5 < rj < 3.5 while the dashed line is for -5.5 < 77 < 5.5.
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bility 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. Refer-
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