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LUE-40 accelerator [Kharkiv. Ukraine]

producted in 1970’s
modernized in 2023

Parameter Value
RF frequency [MHz] 2797.09
=> | Beam energy [MeV|] 16...95
Energy spread (70% of beam) [%] | <2.5
Beam pulse current [mA] | up to 70
Average beam current [UA | up to 6
* | Normalized emittance [mm-mrad] <60
=> | Beam si1ze, FWHM [mm]* <6
Beam pulse duration [us] 1.65
Repetition rate |Hz| 50
*measured at a distance of 6.5m from second
section exit with the focusing system off
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Fig.1 Schematic layout of the LUE-40 linac. B-buncher, AS-accelerating section, QD - quadrupole doublet, MFC
moving Faraday cup, MS — moving slots, BPM - beam position monitor, BCT — beam current transformer, MA-
magnetic energy analvzer, FC - slit + Faraday cup, F - outlet foil



electron beam : detector:

Geant4 Simulation Gaussian distributed, Surfase[15x15cm]

sigma=2.5mm

target 1) Al cylinder.
L=110mm, R=50mm

Energy: 42Mev

target 2) 30MeV, W cube.
10mm




Simulation results

.. rimary e-
Aluminium: P Y

Energy Spectrum (Aggregated Blocks)
Yield (0-20.0 MeV) = 0.000390

secondary e-

Energy Spectrum (Aggregated Blocks)
Yield (0-30.0 MeV) = 0.035805

gamma

Energy Spectrum (Aggregated Blocks)
Yield (0-30.0 MeV) = 2.251321
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Tungsten:
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Analvysis of result

totalelectron spectrum in case 1

totalelectron spectrum in case 2

— contribution of primary electron
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On the real
experiment
Y-gantas have
energy mostly in
the range between
from 3 to 5 MeV
in both
experiments



Why do we need gamma quantas and what is the
problem with electrons?

E,=[8.29;15] MeV
§/

Threshold energy =8.29MeV

Huge dipol resonanse: [14;15]MeV
crossection ™~

Above 15 MeV, the parasitic
reaction Mo100(y,2n)Mo98
chanales open up

(n)



Thanks for your atention!



