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@ology _5f the K+ — m+7° Background.

¢ Required 7° Inefficiency:
— Proposal first edition requires
€70 < 2.0 x 10°7

— Fast MC against ~y-efficiency table achieves
€0 =15x%x10"7

¢ Inefficiency Mechanisms:

— 22% (VVS-gap) x (VVS-nominal).
~ 43% (VVS-nominal) x (VVS-nominal).
~ 34% (VVS-nominal) x (FVS n* /v fusion).

¢ Observations:
—~ VVS filling fraction (1/2) in decay volume
validated.
~ Not very sensitive to FVS =+ /v fusion.

— Not very sensitive to low-energy (< 20MeV)
v-inefficiency.



‘Zoology of the K+ — n+x¥ Background.

» Obsaryations (cantinnagd):

— Total background weakly depends on the
large changes to the medium energy
(40 — 400MeV) inefficiency:
* Increasing €,(40 — 400MeV) by x2
increases total background by 4%.
* Increasing €,,(40 — 400MeV) by x4
increases total background by 12%.

— The forward veto systems, FVS and HVS, do
not intercept any K72 background photons of
energy less than 1 GeV. Low energy
performance is only required in the VVS.

— Total background is proportional to
high-energy (> 1GeV) y-inefficiency......ONLY
common lever-arm among the background
classes.



How can you miss a 1 GeV Photon?

e Physics:

— We have a reasonable case that the physics of
v-nuclear (< 1GeV'), and ~-production
(> 1GeV) interactions contribute i
at no more than the (1 — 3) x 10~° level.

¢ You can miss it if you aren’t looking! The key is
really Hermeticity—careful design here can
provide a safety factor.

— In space, time, and electronics the real
challenge is to develop a conceptual design for
a system that has a verifiable dead
space x time of less than 3 x 10~°. Example: If
one of our ~ 1000 VVS sectors has a 3%
inefficiency we’ve blown the budget.

— A hermetic design will require continuous

monitoring, multiple parallel PMTs and
readout channels per veto module.

— Ultimately the best demonstration comes
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FIG. 15 --Total eross section for the reaction yp —g°p as a function of the

photon energy E

. The different points were obtained by three

different fitting procedures.
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KTEV Event Display
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Figure 6: BA longitudinal grouping showing EM and HAD subdivisions.
Also shown is simplified drawing of light guide PMT arrangement for two

vertical pmts.
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KTEV Everit Display ”
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Tagged Electrons on KTeV 20X, Sampling Beam
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