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Abstract:

We have reconstructed the Higgs — ZZ* — 4 muons, for a Higgs
mass of My =135 GeV. The soft Pt spectrum of the muons coming from
this low mass Higgs can suffer large relative energy losses resulting in both
a substantial shift and loss of resolution in the My distribution. We apply a
simple algorithm to replace the missing muon energy and greatly improve
both the mean value and resolution of the My distribution.
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Ho=>77%->4MU

Higgs Production in the Channels:

f+f=>Hy->ZZ* -> 4MU

g + g =>same
f+f=>f+f+Hp->same
f+f =>f"+{" + Hp -> same

for a Higgs of mass 135 GeV. This is a significant low mass Higgs decay
mode for Gem. It is especially important for Gem to show that it has been
adequately designed to cover this mass range for the Higgs, the PAC were
concerned with this decay mode and choose to address the electron channel
assuming that there would be no problem in the muon channel. However,
this is an important test or the muon system since the muons coming from
the decay of the Z* can lose a significant percentage of their energy in the
calorimeter and can even range out. There is also some question that a
sufficiently good resolution can be maintained on the muon momentum
measurement since fluctuations incurred in energy loss in the calorimeter
can be large for Iow energy muons. This is the reason for looking at the
lowest possible Higgs Mass in this channel, so as to induce the largest
possible loss of resolution. In Figure 1 is shown the momentum resolution
measured for 10 GeV muons in the Gem Baseline 1. We have measured, for
the 135 GeV Hg, a shift in the peak of about 17 GeV or 13% from the true
position. More importantly the resolution of the peak for the resulting Ho
distribution without correction for energy loss is measured from a fit to be
6.9% while correcting this distribution in a systematic way results in a peak
that is off by only Q7% from its true position with a resolution of 2.2%.
These two peaks uncorrected and corrected are shown in Figures 3 and 4
respectively. The correction was made by compiling many (500,000
simulated events) events and using the average value of the de/dx
distributions as a function of the initial muon direction to restore the energy.
At these low muon energies, in the range of 10 GeV, the muon can lose as
much as 30% of its initial energy. However, at these energies the probability
of hard bremsstrahlung is exiremely small keeping the energy loss
distributions narrow with a very small tail. Energy loss spectrums in Lkr/Pb,
Cu/Scin, and Lar/Cu are shown in Figure 2.

A) All combinations of oppositely charged muons are taken in pairs
until the best Z is found in the interval between 80.0 GeV and 95
GeV. If some pair is not found in this interval the event is dropped.
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This happens 11% of the time. The Z spectrum is shown in Figure 5.

Approximately 16% of the real Higgs events have more than 4
muons and we require at least 2 other muons once the candidate is
found. From this criterion 0.3% of the events are lost or one in 300.

Approximately 1% of the events are lost via a muon ranging out in
the calorimeter.

The trigger was arranged so as to pass an event 1f;

1) one muon = 20 GeV
2) two muons = 10 GeV

The trigger efficiency was calculated to be Sum (Trig)/Sum (events)=
90%.This assumes 1.35 cm RPC pads in the barrel and 0.5 cm pads
in the end caps.

The largest loss by far was due to acceptance. A fit to the 4 muon
Higgs peak yields 28% of the original Higgs. 77% of the losses
were from acceptance losses in 1, and 75% of these are lost from
one of 4 muons being at n > 2.4. 10.6jre from losses in phi
acceptance.

Now,we get a cross section of 4.4 X 10-12 mb which translates into
44 events/yr for L = 1033 and 1yr = 107 sec. With the losses I've

described and a 90% trigger efficiency this gives 11 events/yr.

I now have the background program running and will try to update
this for background (u, bb, ff->ff+Z). Also, I will repeat the
procedure for 145 GeV, 170 GeV Hp.



10 GeV Muons Resolution Plot
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Energy Loss in LAr/Cu (12))
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Energy Loss in LKr/Pb (12))
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Energy Lost In Calorimeter Not Replaced
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Energy Lost In Calorimeter Replaced by E (%)
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