








turn give rise to positron-electron pairs. The positrons from this process
will be collected by a quadrupole magnet system and amslysed in energy. The
estimated yield is a ourrent of 6 x 10° positrons/second in the energy range
20 MoV &+ 100 kev or 3 x 10' positrons/second at 50 MeV + 250 kev. This beam
would have a diameter of 4 cm and an angular divergence of 3 milli-radians,
(1) Eositron Soattering
It will be of interest to compare positron scattering, elastic
and inelastic, with the corresponding processes for electrons., This has been
studied, but not thoroughly, at lower muln'qu there is need for careful
investigations in the energy range made available by this linear accelerator.
(11) Positron Anninilation Radistion
The above positron beam impinging on a low Z target will give rise
to "monochromatic" photons in the forward direction due to the annihilation in
. flight of the positrons, The peak photon energy will de 0,75 MeV beyond the
peak energy of the positron bremsstrahlung spectrum. With a lithium hydride
target 0.2 gn/om® thick, it is estimated that 2 x 10! photons/sec at 50 + 0,35 MeV
can be obtained in a beam of 10 cm diameter 3 metres from this target. The
positron bremsstrahlung background will have an intensity of 1.4 x 10 equivalent
quanta/sec, giving about 2 x 107 photons in an energy band of width 0.7 MeV near
50 MeV, If a 1iquid hydrogen target 0.1 gn/em> is used in place of the 1ithium
hydride, an annihilation beam of the same intensity and energy width is obtained,
with the intensity of the bremsstrahlung beam reduced by a factor of 2.5.
Should these estimates be borne out in practice this facility will be
a paramount feature of the machine, It would revolutionise work on photo-
disintegration,
C, Thin Target Bromsstrahlung Beam
(1) Huclear Photodisintegration Cross—ssotions
While photodisintegration is now a well established field of nuclear
ol &



research there are many basic features of the phenomenon which are still obscure.
The "breaks" in activation versus energy curves, the double giant resonances,

the transition from giant resonance to quasi-deuteron absorption are all subjects
for Mhblo future study. i

The resolved electron beam at 100 MeV & 170 kev falling on a 0,005" ‘
Platinum target will produce about 10' equivalent quants/steradian/pulse in the
forward direction (or in the terms in which betatron outputs are sometimes quoted, ‘
30 r/pulse at 1 metre), the beam width at half intensity being about 30 milli-
radians, The energy constancy of the resulting spectrum will depend only on the
constancy of the magnetic fields in the analysing magnets., It should be possible
to measure and stabilise these fields to a few parts in 10’. The end point of
the bremsstrahlung spectrum should therefore be constant to about one kev in 10 MeV,

It is, therefore, anticipated that this machine should, in respect of
energy definition, be quite as suitable as the betatron machines with which the
"photon difference™ investigations have hitherto been conducted., The linear
accelerator has however the advantage of about four orders of magnitude increase
in intensity., Furthermore, the electron beam, of determined energy characteristics,
is incident on a foil in a field free region, thus producing a photon spectrum
more amenable to calculation. This is vitally important in "photon difference"
experiments,

Experiments on photodisintegration would often be conducted with the
monochromatic beam disoussed in paragraph B(ii), This technique will show structure
in the glant resonance region more directly than the "photon difference” method.

(11) Znergy Spectra of Photonucleons

The facility of the shortest pulse length, 2,57 secy in conjunction
with coincidence circuitry of m - 8o resolving time will render possible time of
flight measurements of the energies of photonucleons. This technique has already

-5 -



been exploited to a limited extent for photoneutrons, The intemsity available

would also permit measurements on photoprotons of energies up to 10 MeV over a

flight path of 10 metres, Such counter techniques would lead to more rapid

accumulation of data on the relative importance of evaporation, direct and quasi

deuteron particle emission, processes now normally studied by visual techniques,
(111) Polarised Gusnta

By using very thin targets and accepting X-rays emitted at a well
defined angle to the forward direction a polarised X-ray beam can be obtained.

The electron current of this linac would permit beams of useable intensity to be
obtained in this way,.
D, X-Ray Beam (Thick Terget)

The full electron current of the accelerator, having a power of 22 KW
impinging on a thiock target of high Z material, will produce about 10 KW of X-ray
power inteo a forward cone, On the usual definition of equivalent guanta this
represents 6 x 1014 equivalent quanta per second,

(1) Production of Rediosctive Sources

Radioactive isotopes will be produced by Photo-disintegration in this A
intense x-m flux, In particular, neutron deficient isotopes will be made in
copious amounts. This method is thus complementary to pile irradiation.

Assuming that a sample is arranged to absorb an appreciable proportion
of the flux, yields of the order of 10 m ouries/second of isotopes with 1 hour half
lives will result,

(11) Other Applications

The applications of this beam to problems in biology and solid state
physies are not considered here but it should be noted that the high flux will
will produce substantial damage in all exposed materials, Although the particle
energy is far beyond the most interesting thresholds for radiation damage, the
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high intensity available in short pulses would facilitate the study of very
short-lived intermediate produots,
B, Neutron Beams
By allowing electrons of 100 MeV to hit a high 7 target a photoneutron
yield of 0.02 neutrons/slectron can be obtained, Thus, operating at full intemsity
the accelerator will produce 2,5 x 10'3 neutrens/secend.
(1)

On an area of 100 sq. em at the end of a 50 metre flight tube there
will be about 10! neutrons/second.

With counting channels 2,5 }+ sec long, the resolution for thermal
neutrons will be 0,00022 and for 50 ev neutrons will be .01, This would permit
studies of nuclear level parameters by investigations of the Harwell linae type.

With the 2,5 m w sec pulse length and with counting channels of similar
- width 1t should be possible to obtain 104 neutrons/second on & 100 sq. em ares at
the end of a 50 metre flight tube, The resolution for 5 MeV neutrens would be
0,006,
The ebove experimental conditions are suitable for measuring (ny )
reactions in the region in which thie is the process energetically inverse to
( ¥ s n) in the giant resonence, This would supplement in & valuable way the
(py ¥ ) experiments which are now featuring largely in the programmes of Van de Oraaff

accelerators,
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