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Electrons linacs as available basic
devices ol HEUeNSSPAllZUGRISOUIEES

An example

m faraday cups mm valves
= magnelic elements 1 beam-position monitors
== ionic pumps == RF gun

A new linac facility at the Laboratoire de I'Accélérateur Lineare, Orsay,
10 MeV (from: CERN Courier, V.48, N.7, September 2008, p.9)
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Energy spectra of neutrons produced in W and Pb central target rods of
the assembly by 200 MeV electrons (left) and 660 MeV protons (right).
Straight lines illustrate the fitting function (A®/AE) ~ E 0-81+/-0.01,
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neutron yield (nfe)
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Average multiplicity distribution of
neutrons (produced by a single
electron) of energy from 15 to 40
MeV in the lead target 3.34 cm
along and 3.34 cm in diameter.
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Average multiplicity distribution of neutrons (left) and photons (right) produced

by single electrons of energy from 30 to 1000 MeV in the lead target 3.34 cm
along and 3.34 cm in diameter.
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100 Electron energy,MeV 1000

Escaped photons produced by
a single electron of energy
fron 30 MeV to 1000 MeV In
the lead target 3.34 cm along
and 3.34 cm in diameter.



Photons emission

Average multiplicity distribution
of photons (produced by a
single electron) of energy from
30 to 1000 MeV in the lead
target 3.34 cm along and 3.34
cm in diameter.
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Photons energy, MeV

10

Spectrum of photons
produced by a single
electron of energy 30 MeV
(green) and 1000 MeV (red)
iIn the lead target 3.34 cm
along and 3.34 cm in
diameter.



Neutrons energy spectra
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Spectrum of neutrons produced
by a single electron of energy 30,
200, 600, 1000 MeV in the lead
target 3.34 cm along and 3.34 cm
in diameter.
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Spectra of neutrons produced
by single electrons (blue) and
protons (red) of energy 1000
MeV in the lead target 60 cm
along and 60 cm in diameter.
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Conclusion

- Neutron energy’ spectra 1| bebh CASES, ElECHONS 2E N eeIeNS;
are very similar in the region: oii lowerr ERERCIESNO=AIONVIEV) NG
the same target compesition:

e The activity ofi a lead target: fior proton; heamiis egual ter 4400
Bqg after half a year ol sauit dewn:

e The activity of the tungsten target fier 200 VeV eleCiien eI
with power of 10 KW reaches aboeut 2:10° Bgl Which s
approximately 5 times larger than; the activity Inclced By tihe
660 MeV preton beam withi pewer: of KAWL

e The yield of produced neutrons constitute’ aboul 0.S2 REULERS
per one electron whereas the average multiplicity, eff REULrenSs
generated by protons at the same kinetic energy’ of 1 GeV,
and In the same lead target ofi 60 cml along and 60" caHn
diameter, IS 34 neutrons per proton.

e The activity of the target for electron beam Isf appreximately: 25
times larger than the activity induced by the proten lbeam, o
similar installation with fission power 501 K\WW.
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"‘«‘ /ity is significantly larger.
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