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I. Summary

Conventional methods for generating photon
beams include: tagged bearns in which the photons
are derived from electron bremsstrahlung in a
radiator target; and broad band beams in which the
photons are derlved from n° decay - the hadronic
component (n, K° g) accompanying such a beam is
usually suppressed by passage of the beam through
alow Z (DZ) filter.

Although one can generate high energy
photons by these techniques, the major drawback to
these beams is that the photon energy spectrum
obtained is peaked at very low E_ . (Recall that the
bremsstrahlung spectrum falls as" 1/k). With very
high energy proton beams (20 TeV/c), one can
imagine other alternatives for photon beam design.
We consider one such option here,

II. Photons from strange particle decay

Our goal was to generate a high energy
photon beam of reascnable flux (R10 particles/sec)
with negligible hadron contamination and with
minimal low energy tail. A rather natural source of
photons which could satisfy these requirements is
neutral strange particles: A%, KS.l In the multi-
TeV/c momentum range, mean decay lengths for
these particles are several hundred meters, which
is a convenient scale for beam design., Shown
schematically in Fig. 1, a neutral beam is defined
at 0° relative to a primary 20 TeV/c proton beam,
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The angular divergence of the neutral beam is
controlled by a pin-hole collimator 100 meters from
the production target. The next 1000 meters consti-
tutes a decay volume. One would impose magnetic
fields in this region to sweep out any charged
particles. The stable component of the neutral beam
(n, Kf) is absorbed in a magnetized dump located
1100 meters from the production target. The dump
is in fact the central portion of an annular collimator,
whose cylindrical aperture defines the transmitted
beam. Some of the photons produced in the decays
in the 1000 m long decay volume can be transmitted
through the aperture (10 y rad < 6 < 40 rad) to an
experimental target 300 m beyond.

We have performed a Monte Carlo simulation
of the beam characteristics assuming that A° and
Ks are produced with flat x and (1 - x)s distribu-
tions respectively and that all particle decays are
igsotropic, In Figs. 2 and 3 are shown the resultant
photon energy spectra obtained with the geometry
defined in Fig. 1. Although there is some peaking
at low E _, these peaks constitute a small fraction
of the transmitted flux. Rather, the bulk of the
photons have very high energy: < Ey, >~3TeV from
the A source, and < E_ > ~6 TeV from the K
source. The spatial distribution of the photons at the
experimental target (located 1500 m from the
primary target) is shown in Fig. 4 for the two beam
sources; they are quite similar. In essence, the
composite profile represents a ''ring' of illumination
at the target. The characteristics of this beam are
compared with those of tagged and broad-band beams
in Table I.
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Schematic of the beam line,
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Fig. 2. Photon energy spectrum derived from (b)
A° decay in the geometry of Fig. 1. o
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< Fig. 4. Radial profiles of the photons reaching
- the experimental target at 1500 m =
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Fig. 3, Photon energy spectrum derived from
K2 in the geometry of Fig. 1.
Table I
Photon Beams
Broad Band? Tagged2 A°, K: Decay3
Protons 20 TeV/c 20 TeV/c 20 TeV/c
5 x 1011 /sec 5x1011/sec 5x1011/sec
E < 12 Tev < 7.5 TeV 0.5-10 TeV
Average N _ /sec 8
(25% duty fattor) 2.5 x 10 1.2 x 107 1.2 x 10°

Comments

Hadrons in beam,

Energy spectrum peaks
at low E y*

Although the photon flux is definitely lower for
the A°, Kg decay beam, the absence of the low
energy E-y tail suggests that targets of short radia-
tion length, which are impractical in conventional
beams, might be now used effectively. Emulsion
targets immediately come to mind. In fact one can
well imagine a search for tt production and decay
with such an arrangement,
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