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The possibility of creating an experimental setup in building No.3 of the IHEPNP NNC KIPT (LUE-300 complex) on

the basis of the existing LUE-60 electron accelerator and the existing experimental infrastructure is being discussed.

It is planned to raise the energy of the electron beam to 100MeV and create two beam lines: one is for reaserches

with intense beams of electrons and photons, including linearly polarized ones, and the other – for investigations with

the low intensive beams of electrons and positrons. Implementation of the project will open opportunities for a wide

range of research programs in the field of interaction of the radiation with amorphous and crystalline matter, nuclear

physics and astrophysics, as well as in the applied research.

PACS: 03.65.Pm, 03.65.Ge, 61.80.Mk

1. INTRODUCTION

Fundamental and applied research has been carried
out at KIPT since its foundation, and they were car-
ried out both in the frontier areas of fundamental
science of that time, such as nuclear physics, low tem-
perature physics, etc., and also with the aim of solv-
ing complex technical problems, such as the atomic
project of the Soviet Union [1]. Since the mid-60s of
the last century, the basis for research has been the
linear electron accelerators LUE-2000 and LUE-300,
as well as the experimental infrastructure associated
with them: experimental halls with magnetic spec-
trometers, various detecting systems with appropri-
ate electronics, etc. The maximum beam energy of
these accelerators was 1.8GeV and 260MeV, respec-
tively, which made it possible to carry out extensive
research programs in nuclear physics and elementary
particle physics in the region of intermediate ener-
gies, to study the phenomena arising at interaction
of radiation with crystal structures, and also to carry
out research in applied physics.

In the early 90s, the accelerators have been
stopped and these studies have been discontinued.
The lack of the necessary state funding of the sci-
entific research in the following years did not allow
the modernization of these facilities or to creation of
new ones. The accelerators and the experimental in-
frastructure are morally and physically obsolete, and
as a result, the institute does not currently have an
experimental base for researches. The cessation of
practical research work at the modern level led to the
outflow of active scientists, on the one hand, and the
lack of a real opportunity for the training of young

specialists oriented to work at the institute on the
other hand, and, in general, it brought to deceasing
the staff qualification.

To overcome these negative trends, it is neces-
sary to resume experimental studies at the institute
as soon as possible. Due to the lack of necessary fund-
ing, at the first stage, the resumption of research is
possible with the maximum use of the resources of the
institute, of the existing experimental equipment and
infrastructure, and of the scientic personnel. This
circumstance imposes restrictions on the possible di-
rections and level of research at the first stage. When
the first stage will be successfully completed and the
researches will be resumed, in the next stage it is nec-
essary to start creating a new modern experimental
base. In solving this future problem, the key issue is
the training of necessary qualified personnel, which
can be solved in the course of practical research work
on the planned facility.

In this paper we discuss the possibilities of solv-
ing the first stage – the resumption of experimental
researches in the fields traditional for the institute, in
which we can still use the equipment that is currently
available, and also gained extensive experience. As a
possible variant it is proposed to create an experi-
mental facility in the building No.3 (LUE-300 com-
plex) on the basis of the available electron accelerator
LUE-60, and the existing experimental infrastructure
in there.

2. CONCEPTUAL SCHEME OF THE
FACILITY

The present status of the LUE-300 complex is shown
in Fig.1. It can be seen that, in principle, there are
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some experimental sites where experiments had be-
ing produced in the past, and some infrastructure for
the research is still exists and can be upgraded and
used at present. This is:

• hall of the 30 MeV electron accelerator (LUE-
30) (the so-called, ”Blue Output”). Possi-
ble and planned experiments in this hall are
aimed on applied researches in the fields of
nuclear physics, nuclear energetic, solid state
physics, nuclear medicine, and on investigations
of photo and electro-nuclear reactions in the
range of Giant Dipole Resonance;

• hall of the X-ray generator N-100 (”Nestor”).
The planned experiments are aimed on applied
researches in the fields of solid state physics and
medicine;

• hall of direct exit. Possible experiments, which
had being performed in the past and can be
renew, is related with studies of the interaction
of electrons with single crystals, and applied re-
searches in the field of nuclear energetic;

• hall of the spectrometer SP-95. Possible re-
searches on this facility can be related with in-
vestigations of the nuclei structure by electron
scattering method;

• hall in the building 3A (the so-called, ”Streamer
Chamber Hall”). Researches in this hall had be-
ing planned in the field of photodisintegration
of the lightest nuclei with using the streamer
chamber.

Due to dismantling of the LUE-300 accelerator, any
experiments in the direct exit hall, the SP-95 spec-
trometer hall, and the streamer chamber hall became
impossible. Therefore, the any work carried out in
these halls was discontinued due to the lack of the
beam and the real perspective for its obtaining in the
future. Currently, the SP-95 spectrometer is moth-
balled, and the experimental hall is closed, work on
the streamer chamber creation has also been discon-
tinued.

At present, there is only one facility in operation
– accelerator in the ”Blue Output” hall. The ac-
celerator produces an electron beam with maximal
energy E0 = 30MeV, the parameters of which nat-
urally do not meet modern requirements, bacause it
has been operating without any modernization or re-
construction more than a half of century. Low beam
energy and practically lack of experimental infras-
tructure limit experimental possibilities. Therefore
it is used mainly for applied research and the irradi-
ation experiments.
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Fig.1. Present status of the LUE-300 accelerator complex: 1 – hall of the LUE-10 accelerator; 2 –
hall of the 30MeV electron accelerator (LUE-30); 3– injector of the N-100 facility; 4 – hall of the
X-ray generator N-100 (”Nestor”); 5 – hall of direct exit; 6 – hall of the spectrometer SP-95; 7 –
hall of the streamer chamber; 8 – X-ray generator N-100 (”Nestor”) storage ring; 9 – spectrometer SP-95

To renew experimental research, it is planned to
upgrade the ”Blue Output” facility. Modernization
includes, firstly, increasing the energy of the electron
beam to E0 ∼ 100MeV, and improving its parame-
ters (emittance, energy spread and divergence), and
secondly, the creation of two beam lines to expand
the experimental possibilities of the setup. One beam
line will be aimed on experiments in the field of nu-
clear physics and astrophysics with intensive beams
of electrons and photons, including linearly polarized,
on studying interaction of electrons with crystals (in-
cluding the thin ones), the other one is planned for
experiments with beams of electrons and positrons

of low intensity (∼ 1 particle per accelerator pulse)
aimed to study their interactions with crystals and
nanostructures, to research of scintillation materials,
detectors testing, etc.

2.1. PRINCIPLE SCHEME OF THE
FACILITY

The facility is placed into three separate rooms, di-
vided by the shielding walls: the room of the lin-
ear accelerator, the hall of the system of the electron
beam formation and the experimental hall.
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2.1.1. ACCELERATOR

For the electron beam production, the LUE-60 accel-
erator will be used, which was designed to inject an
electron beam into the N-100 storage ring. The ac-
celerator will be placed in a separate room, which is
located in front of the ”Blue Output” experimental
hall. Parameters of the electron beam, produced by
the LUE-60 accelerator, have been determined dur-

ing the commission work [2] and are presented in Ta-
ble 1. It is expected, the accelerator will be able to
produce the beam with energy up to 90MeV, and the
divergence sufficient for performing studies with the
crystals. To increase the beam energy, it is planned
to install additional section which will allow raising
the beam energy to 100...120MeV that will provide
more opportunities for research.

Fig.2. Sheme of the experimental set-up: 1 – injector; 2 – accelerating sections; 3 – collimator; 4 –
electron beam position and current monitor; 5 – quadrupole lenses; 6 – two pairs of beam correctors; 7–
secondary emission monitor; 8 – monitor of the electron beam position on the photon radiator (crystal);
9 – goniometer (or radiators for secondary particles production); 10 – the first bending magnet; 11 –
monitor of the photon beam position on the collimator; 12 – photon collimator; 13 – monitor of the
photon beam position on the nuclear target; 14 – nuclear target and detecting equipment; 15 – photon
scatterer; 16 – ionization chamber; 17 – quantometer (or Faraday cup); 18 and 19 – collimators of the
Compton scattering channel; 20 – detector of the scattered photons; 21 – collimator-monochromator; 22,
26, 28 – monitors of the secondary particles beam position; 23 – collimator of secondary particles; 24 –
second bending magnet; 25 – cylinder Faraday; 27 – collimator; 29 – goniometer; 30 – cleaning magnet;
31 – detector of the secondary particles; 32 – photon collimator; 33 – photon detector

Table 1. Parameters of the LUE-60 accelerator

Energy of an electron beam, MeV 60...90
Current, µA up to 1

Frequency of packages, Hz 1...50
Pulse Duration, µs ∼ 1.4

The width of the energy spectrum, % 1.5
Emittans, mrad 0.1

Beam sizes at the exit, mm ∼ 5

2.2. BEAM LINES

The electron beam from the accelerator is directed to
the system of the beam formation. The system con-
sists of an electron collimator (3), quadrupole lenses
(5) and two pairs of the beam correctors (6). The
beam current and position at the exit from the accel-
erator are controlled by a transit-time monitor (4).
The formation system directs the electron beam to
the place, where a goniometer or target block for sec-
ondary particles production will be placed. The size

of the beam, before these units, is controlled by a
sensor (7), and the beam intensity by a secondary
emission monitor (8). Then the beams are directed
to the experimental hall by the beam lines No.1 or
No.2.

Beam line No.1 (main) is designed to work with
intensive beams of the electrons (up to ∼ 1µA) and
photons. If a photon beam is used for experiment,
the electron beam is directed to a photon radiator
(9), amorphous or crystalline, located in the goniome-
ter. After passing through the radiator, the electron
beam is deflected by the magnet (10) and directs to
the beam dump, where the Faraday cylinder (25) is
located, which measures the current of the beam and
absorbs it. In this case, the elements of the forma-
tion of low-intensity beams (21-23) are removed from
the beam line, and the second bending magnet (24)
is switched off.

The photon beam is cleaned of charged particles
by the magnet (10) and is formed by a photon colli-
mator (12) installed in front of the shielding wall at
the entrance to the experimental hall. The position
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of the photon beam on the collimator is controlled by
a position monitor (11). The distance from the pho-
ton target to the entrance to the collimator is ∼ 2m.
Then, the photon beam is directed to a nuclear target
(14). The position and size of the photon beam on
the target is controlled by a position monitor (13).
Due to large natural divergence of the photon beam,
it is advisable to place the nuclear target closer to the
shielding wall of the experimental hall. Minimal dis-
tance from the photon radiator to the target is about
of ∼ 3m. The photon beam intensity is measured
by a thin-walled ionization chamber (16). Then the
beam is sent to the beam-dump, where a quantometer
(17) is placed for measuring the total photon flux.

When working with a beam of linearly polarized
photons, obtained due to process of the coherent
bremsstrahlung of electrons in a diamond crystals, it
is necessary to control spectrum of the photon beam
and its stability during the experiment. Spectra mea-
surements are planned to perform by the Compton
scattering method. For this purpose, a scatterer (15)
is placed on the beam line. The scaterred photons
are selected under angle ∼ 5 degrees by collimators
(18 and 19). Spectrum of the scattered photons is
registered by a NaI (or CsI) detector located in a
well-shielded place.

The collimator (12) determines the angle of the
photon beam collimation and its size on the nu-
clear target. Expected size of the entrance hole of
the collimator for the collimation angle θc ∼ θγ is
d ≈ 34 (20) mm in diameter for the electron en-
ergy E0 = 60(100)MeV, respectively, and the point-
like electron beam. (θγ = mc2/E0 is the natural
radiation angle, m is the electron mass). In this
case, the expected beam size on the nuclear target
is d ≈ 51(30)mm. Accordingly, for the collimation
angle θc ∼ 0.5θγ , the diameter of the collimator hole
is d ≈ 17(10)mm, and the beam size on the target is
d ≈ 26(15)mm.

When working with an electron beam, the pho-
ton target (9) is removed, the bending magnet (10) is
turned off, and the electron beam is directed into the
experimental hall. After passing through the target,
the beam is directed to the Faraday cylinder (17),
which measures the current of an electron beam and
absorbs it.

The beam line No.2 is aimed for the secondary
beams of electrons and positrons, with an intensity
of ∼ 1 particle per pulse of the accelerator. The sec-
ondary particles (electrons and positrons) are gener-
ated at the interaction of an electron beam with a
photon radiator (9) from tungsten, with a thickness
of several radiation lengths. The resulting secondary
particles are captured by the magnet (10) into the
beam line, where the elements of the beam formation

and control are located, including the system of the
collimators (21,23,27) and the beam position moni-
tors (22,26,28).

A magnet (24) directs the beam into the exper-
imental hall through the input collimator (27) onto
the goniometer (29). The secondary beam position
on the collimator is controlled by the monitor (26),
and its size and position in front of the crystal is con-
trolled by the monitor (28). After passing through
the target, the beam deflected by the magnet (30)
and total number of the particles is registered by the
detector (31). The produced gamma-quanta pass (if
necessary) through a collimator (32) and are regis-
tered by the detector (33).

3. EXPECTED PARAMETERS OF THE
LINEAR POLARIZED PHOTON BEAM

From analysis of the possible methods of the lin-
early polarized photon beam generation, the method,
based on the process of coherent bremsstrahlung
(CB) of electrons in a diamond crystal is most prefer-
able in our conditions.

The expected spectra and polarization of the CB
beam have been calculated using code [3]. The code
takes into account parameters of the electron beam,
multiple scattering of the electron beam in the crys-
tal, collimation of the gamma radiation. The cal-
culations have been produced for the electron beam
energy E0 = 100MeV, the diamond crystal of 0.1mm
thick, and orientation in which main contribution
to the CB cross section gives one vector (022) of
the reciprocal lattice. The other beam parameters,
which were used for the computations are presented
in Table 2. The CB peak energy was chosen to be
Eγ,p = 18MeV that corresponds to the energy range
of Giant Dipole Resonance. Results of the calcula-
tions are shown in Fig.3.

One can see that the CB intensity relatively to
the intensity of incoherent part (Iin) of the radiation,

β =
Icoh + Im

Im
(1)

in the point of the CB maximum βmax (βmax is the
so-called, the enhancement or the coherent effect) in-
creases from βmax ∼ 1.3 to ∼ 2.9 with reducing the
collimation angle from θc = θγ to ∼ 0.3θγ . Polariza-
tion of the CB in the maximum Pγ,max at these condi-
tions is high enough and changes from Pγ,max ∼ 15%
at θc = θγ to Pγ,max ∼ 50% at θc = 0.3θγ . Both
coherent effect and polarization are decreased, when
the coherent peak moves to higher energies.
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Fig.3. Relative intensity (left) and polarization (right) of the CB of electrons with energy E0 = 100MeV
in diamond crystal 0.1mm thick at the CB peak energy Eγ,p = 18MeV for the collimation angle
θc/θγ = 0.3 (upper), 0.5(middle), 1(down) lines

For estimation the energy interval, in which the
polarization is still sufficient for the nuclear physics
experiments, the calculations of the polarization de-
gree have been produced, as a function of the CB
peak energy for the above values of the collimation
angle. Results are shown in Fig.4.

One can see that at energy Eγ,p ≈ 10MeV the
polarization can achieve high value, Pγ,max ≈ 60%,
but at the strong collimation of the beam, θc ∼ 0.3θγ .
At the collimation angle increasing up to θc ∼ θγ the
polarization falls to Pγ,max ≈ 22%.
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Fig.4. Polarization of the photon beam in
the CB maximum, Pγ,max, as a function of
the CB peak energy for the collimation angles
θc/θγ = 0.25 (squares), 0.5 (circles), 1 (empty
squaews). Electron energy is E0 = 100MeV, the
diamond crystal is of 0.1mm thick

Experience shows that the using of the CB beam
in the experimental researches expedient, if the polar-
ization of the radiation is Pγ,max > 20%. Therefore,
it is necessary to use the collimation of the photon
beam. At that, the collimation angle should be about
θc ∼ 0.3...0.5θγ , as shown in Fig.4. Thus, the calcula-
tions have shown that expected parameters of the ac-
celerator allow one to create at the LUE-300 complex
the linearly polarized CB beam, which can be used
for the nuclear physics researches in the energy inter-

val from the reaction threshold to Eγ ≈ 35...40MeV.

Table 2. Parameters of the electron beam used in
the calculations

Maximal energy 100MeV
Energy width 1MeV

Crystal thikness 0.1mm
Horizontal beam size 4mm
Vertical beam size 4mm

Horizontal divergence 0.6mrad
Vertical divergence 0.6mrad

4. CONTROL SYSTEM OF THE CB
PARAMETERS

For control the CB beam spectra stability during
the measurements, it is planned to apply method of
the Compton scattering. In addition, this technique
can be used for measuring the radiation spectra of
other processes, resulted from the electron interac-
tion with any crystals. This method was realized on
the Kharkov linac LUE-2000 NSC KhIPT [4, 5], for
measuring spectra of the gamma-radiation produced
by electron with energy ∼ 1GeV in crystals. The
possibility to apply this method at lower electron en-
ergies about one hundred MeV (which will be used
in the complex), has been analyzed in STCU project
[6] and one can take these results for estimation to
apply this method in our case.

The principle scheme of the Compton channel was
shown in Fig.2 and briefly was discussed the above.

The important characteristic of the channel is the
energy spread at the registration of the scattered pho-
tons, because it results to uncertainty of determina-
tion of the initial photon energy at the reconstruction
the primary photon spectra from the measured one.
The main source of the spread is the dispersion of the
scattering photon angles due to the channel geome-
try. The estimation of the energy spread has been
performed for geometry, shown in Fig.5.
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Fig.5. Scheme of the channel: d1 – diameter
of the target-scatterer; d2 – diameter of the
first collimator; d3 – diameter of the second
collimator; L1 – the distance from the scatterer
to beginning of first collimator; L2 – the distance
between collimators; L – distance from the
scatterer to end of the second collimator

Results of the calculation of the energy spread
∆ωγ and ∆ωγ/ωc ( ωc – energy of the scattered pho-
ton with initial energy ω1 = 70MeV) are shown in
Fig.6, as a function of initial photon energy ω1 or
scattered photon energy. The calculations demon-
strate that for initial photon energy ω1 = 100MeV,
the scattered photons energy is no more 60MeV. For
operation energy range being in experiments with po-
larized photons Eγ, ∼ 50MeV the scattered photon
energy will be no more Eγ < 35MeV, thus the energy
spread value can be no more ∆ωγ ∼ 2MeV. In this
case the energy spread of the initial gamma quanta in
the restored spectrum will be no more ∆ωγ ∼ 5MeV,
Fig.7, and it can be improved about twice if to in-
crease the distance from the scatterer to the second
collimator up to L = 5m.

Fig.6. Relative and absolute photon en-
ergy spread for the channel characteristics:
d1 = 10mm, d2 = 5mm, d3 = 20mm,
L1 = 300mm, L2 = 1500mm, L = 1800mm (ω1

is axis of the initial photon energy)

Fig.7. Relative and absolute photon energy
spread of the initial gamma quanta in the
restored spectrum for channel characteris-
tics: d1 = 20mm, d2 = 5mm, d3 = 20mm,
L1 = 900mm, L2 = 1500mm, L = 2400mm

4.1. ESTIMATION OF THE COHERENT
BREMSSTRAHLUNG SPECTRA

CONTROL EFFICIENCY

For estimation of the CB beam control system work,
the mathematical model of the channel has been de-
veloped on the base of GEANT-3 package and sim-
ulation was executed. At the simulation, as the pri-
mary photon spectrum, the real spectrum, obtained
at MAX-lab facility was used. The maximal energy of
the spectrum was 144MeV, but energy interval up to
60MeV was taken into simulation procedure, Fig.8.
The CB beam was scattered on the targets from car-
bon 2, 5, and 10mm thick. Diameter of the photon
beam on the target was 1 cm, it distribution over tar-
get square was equilibrium. The channel axis was
directed under angle 50 to the beam axis, the an-
gular acceptance of the channel was chosen ±0.230.
The collimators position and their sizes were taken in
accordance with values presented in Fig.6. The scat-
tered photons were detected by a NaI detector 9 cm
diameter and 30 cm thick.

Simulation result of the photon spectrum scat-
tered on the target 5mm thick is presented in Fig.8.
The upper bound of the scattered photon spectra is
∼ 45MeV. The part of scattered photons detected
by NaI detector for this scatterer is ∼ 10−4. The
detected photon spectrum was converted in digital
form and was processed by the program of spectra
reconstruction. The results were presented in Fig.9.

As a whole, the primary and reconstructed pho-
ton spectra are in a good agreement at region of the
CB maximum and some worse at higher energies that
is a result of the experimental data errors and statis-
tical fluctuations of the measured photon spectrum.
Therefore increasing of the data statistical accuracy
is necessary up to level of the data at the CB peak
range.
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Fig.8. The primary photon spectra that hit the 12C scatterer with thickness 5mm (left) and scattered
photon spectrum (right) detected by NaI detector after passing the measuring channel of the control system

At the above characteristics of the channel and
1 cm target thickness, the necessary statistics will be
obtained during 30min at the photon beam inten-
sity 107γ/s. Reducing intensity of the beam, that
passes a target, and its spectrum is not significant
for thicknesses < 5mm. Some decreasing is observed
at target thickness 10mm. The simulation has shown
the system on the base of the Compton scattering can
control the CB beam parameters by controlling the
CB beam peak position and its coherent effect value.

Fig.9. The primary (black) and reconstructed
(red) relative D/Al CB spectrum

5. BEAMS OF ELECTRONS AND
POSITRONS OF LOW INTENSITY

Possibility of creating the beams of secondary parti-
cles (electrons and positrons) of low intensity (1 par-
ticle per accelerator pulse) was considered in [8,9].
It was assumed to use the parallel transfer of the
electron beam on the exit of the LUE-300 acceler-
ator. These beams are formed from electrons and
positrons, which are obtained due to interaction of
the primary electron (or photon) beam with a heavy
metal converter. The production of electron-positron
pairs is an electrodynamic process, in which particles
of the pair are predominantly produced at a small
angle (several degrees in our conditions) relatively to
momentum of the gamma-quanta. Multiple scatter-
ing in the material of the converter greatly affects the
particle angular distribution. Using the converter of

a pencil shape may reduce the multiple scattering of
the particles in the converter material and allows one
to get narrower angular distribution of the emitted
particles [8]. The particles emitted from the conver-
tor are captured by the dipole magnet into beam line
No.2, where they are formed, and sent to the experi-
mental hall, as shown in Fig.2.

The energy and angular distributions of the
secondary particles, which can be obtained at
the interaction of the electron (or photon) beam
with maximal energy of 100MeV with various
targets, were studied by simulation, using the
GEANT-4 package [9,10]. Obtained results can be
used for the preliminary estimation in our case.
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Fig.10. Energy distribution of e− (red line)
and e+ (black), produced at interaction of
E0 = 100MeV electron beam with tungsten con-
verter of d = 3.6mm in diameter and L = 7mm
thick, captured in the beam line with an angular
acceptance of ∆θ = 10 − 200. The particle yield
is normalized to an electron current of 0.1 nA

The calculations have shown, the most optimal for
the secondary particles production are the tungsten
converters. Fig.10 shows the results of simulation the
number of electrons and positrons, produced at the
interaction of the E0 = 100MeV electron beam with
a tungsten cylinder converter, of L = 7mm length
(∼ 2X0) and of d = 3.6mm in diameter, and which
are captured into the beam line with an angular
acceptance of ∆θ = 10...200.

One can see that at the electron current of 1µA,
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the expected number of the particles with energy
(∼ 50 ± 0.5)MeV, accepted into the beam line, will
be ∼ 109 per second.

The number of accepted particles should be cor-
rected for the apertures of the following collimators
and the transport system efficiency. According to
approximate estimates, this factor should not exceed
10−7...10−8. Then at the electron beam current of
1µA, the yield of secondary particles will be sufficient
to obtain a beam of electrons or positrons with an in-
tensity of ∼ 1...100 particle per accelerator pulse in
the energy range of 10...80MeV with an energy reso-
lution of ∼ 1MeV. The expected angular divergence
should be no more 1mrad. That will be less than the
critical angle of the axial channeling. For particles
with energy of 60MeV, this angle is ∼ 1.9mrad for
the silicon and ∼ 1.3mrad for the diamond crystals.

6. POSSIBLE RESEARCH DIRECTIONS

In the case of the project realization, there are wide
opportunities for implementing a wide range of re-
search programs in the field of studying the inter-
action of radiation with amorphous and crystalline
matter, nuclear physics and astrophysics, as well as
in applied research.

6.1. STUDIES OF THE INTERACTION OF
ELECTRONS AND POSITRONS WITH

AMORPHOUS MATTER AND
CRYSTALLINE STRUCTURES

These studies can be carried out on both beam lines:
on line-1 with high intensity electron beam, and on
the line No.2 with electron and positron beams of low
intensity. We briefly outline the main directions of
the possible investigations, see [11] for more details.

• Investigation of the angular distributions of rel-
ativistic electrons and positrons scattered by
crystals, depending on the thickness of the crys-
tal, its structure and orientation relative to the
incident beam at the particle energies up to
100MeV energies of the order.

• Study of characteristics of the coherent radia-
tion produced by the electrons and positrons
with energies of the 10...80MeV in the crystals
at axial and plane orientations under conditions
when there is phenomenon of dynamic chaos
in the particles movement. Comparison of the
characteristics of the coherent radiation pro-
duced by relativistic electrons and positrons.

• Study of the characteristics of parametric x-ray
radiation of relativistic electrons in a crystal.
Based on this process, it is possible to create X-
ray sources with very narrow lines in the spec-
tral distribution of radiation. Studying the fac-
tors leading to broadening of these lines (crystal
thickness, multiple scattering, photon absorp-
tion, etc.).

• Study of transition radiation in stacks of plates
and in layered media. Such study is relevant,
because on the basis of this process it is pos-
sible to create easily tunable sources of hard
electromagnetic radiation.

• Measurement of the electron emission from
amorphous and crystalline targets. Investiga-
tion of the orientation dependences of the delta-
electron’s yield, when the beam passes through
a crystal. Analysis of the yield of the delta-
electrons in the direction of the incident beam
and in the opposite direction will make it possi-
ble to estimate the lengths of the dechanneling
of particles.

• Measurement of ionization losses of electrons in
thin targets.

• Investigation of the effects of dynamic diffrac-
tion in coherent X-rays in single-crystal targets
in Laue and Bragg geometry. Investigation of
the influence of boundary conditions on the in-
tensity of the parametric X-rays.

• Investigation of spectral characteristics and
the radiation mechanisms of the electrons and
positrons in thin crystals.

6.2. INVESTIGATION OF THE
STRUCTURE OF NUCLEI AND

MECHANISMS OF PHOTONUCLEAR
REACTIONS

• Investigation of two-body photodisintegra-
tion of light nuclei (6Li, 7Li, 9Be) by
bremsstrahlung and linearly polarized photons.

• Investigation of nuclear fission by
bremsstrahlung and linearly polarized photons
and electrons.

• Measurement with high accuracy of elastic scat-
tering of electrons on protons and atomic nuclei
at very small transferred momenta. Determina-
tion of electric radius of the proton and nuclei.

• Study of the nuclear reactions (e.g., p-
processes), which give contribution to produc-
tion of elements in the Universe.

6.3. APPLIED RESEARCH

These researches can be performed on the beams
of the electrons and positrons of low intensity on the
line No.2.

• Detector testing.

• Study of characteristics of the scintillation ma-
terials.
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CONCLUSIONS

The main goal of the proposed project is to resume
experimental research at IHEPNP. In order to speed
up this process, at the first stage it is supposed to
use the existing and still functioning equipment,and
to make its modernization, in order to improve the
beam parameters and make the facility more or less
competitive. It is planned, firsly, to increase the beam
energy to 100MeV, and secondly, to create two beam
lines to expand the experimental possibilities of the
facility. The one beam line will be aimed on experi-
ments with high intensity beams of the electron and
photons, including the linearly polarized, the other
beam line will be aimed on experiments with low in-
tensity beams of the electron and positrons, ∼ 1...10
particles per impulse of the accelerator.

The commissioning of these beam lines, with the
planned beam parameters, will open up opportuni-
ties for the implementation of the research programs
in the field of interaction of the radiation with amor-
phous and crystalline matter, nuclear physics and as-
trophysics, as well as in applied research.

Firstly, unique opportunities will be provided for
studying the interaction of electrons and positrons
with amorphous matter, crystals and nanostructures.
The facility provides measurement of the gamma-
radiation produced by the electrons and positrons in
the crystals in the wide range of the crystals thick-
nesses, and its comparative analysis. The radiation
measurements can be supplemented by measuring of
the electron’s and positron’s scattering in the crys-
tal at the same experimental conditions. That will
allow one to determine the particles dynamics in the
crystal and the radiation mechanisms.

Secondly, it becomes possible to study the clus-
ter structure of light nuclei in the energy riange from
the reaction threshold threshold, including the region
of giant dipole resonance, using the beams of the lin-
early polarized photons. Until now, such studies have
practically not been carried out.

Studying the characteristics of scintillation mate-
rials and testing detectors are areas of research that
may also be in demand in connection with the cre-
ation of new experimental facilities in the future.
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ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÀß ÓÑÒÀÍÎÂÊÀ ÈÔÂÝßÔ ÄËß ÔÓÍÄÀÌÅÍÒÀËÜÍÛÕ È
ÏÐÈÊËÀÄÍÛÕ ÈÑÑËÅÄÎÂÀÍÈÉ Â ÎÁËÀÑÒÈ ÝÍÅÐÃÈÉ ÄÎ 100ÌýÂ

Â.Á. Ãàíåíêî, Â.È.Êàñèëîâ, Ã.Ä.Êîâàëåíêî, Í.È.Ìàñëîâ, È.Ë.Ñåìèñàëîâ

Îáñóæäàåòñÿ âîçìîæíîñòü ñîçäàíèÿ ýêñïåðèìåíòàëüíîé óñòàíîâêè â çäàíèè �3 ÈÔÂÝßÔ ÍÍÖ ÕÔÒÈ
(óñêîðèòåëüíûé êîìïëåêñ ËÓÝ-300) íà îñíîâå èìåþùåãîñÿ óñêîðèòåëÿ ýëåêòðîíîâ ËÓÝ-60 è ñóùåñòâó-
þùåé ýêñïåðèìåíòàëüíîé èíôðàñòðóêòóðû. Ïëàíèðóåòñÿ óâåëè÷èòü ýíåðãèþ ýëåêòðîííîãî ïó÷êà äî
100ÌýÂ è ñîçäàòü äâå ïó÷êîâûå ëèíèè: îäíó äëÿ èññëåäîâàíèé ñ èíòåíñèâíûìè ïó÷êàìè ýëåêòðîíîâ è
ôîòîíîâ, â òîì ÷èñëå ëèíåéíî ïîëÿðèçîâàííûõ, à äðóãóþ � äëÿ èññëåäîâàíèé ñ ïó÷êàìè ýëåêòðîíîâ è
ïîçèòðîíîâ íèçêîé èíòåíñèâíîñòè. Ðåàëèçàöèÿ ïðîåêòà îòêðîåò âîçìîæíîñòè äëÿ âûïîëíåíèÿ èññëå-
äîâàòåëüñêèõ ïðîãðàìì â îáëàñòè âçàèìîäåéñòâèÿ èçëó÷åíèÿ ñ àìîðôíûì âåùåñòâîì è êðèñòàëëàìè,
â îáëàñòè ÿäåðíîé ôèçèêè è àñòðîôèçèêè, à òàêæå ïðèêëàäíûõ èññëåäîâàíèé.

ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÓÑÒÀÍÎÂÊÀ IÔÂÅßÔ ÄËß ÔÓÍÄÀÌÅÍÒÀËÜÍÈÕ I
ÏÐÈÊËÀÄÍÈÕ ÄÎÑËIÄÆÅÍÜ Â ÎÁËÀÑÒI ÅÍÅÐÃIÉ ÄÎ 100ÌåÂ

Â.Á. Ãàíåíêî, Â.É.Êàñiëîâ, Ã.Ä.Êîâàëåíêî, Ì. I.Ìàñëîâ, I. Ë.Ñåìiñàëîâ

Îáãîâîðþ¹òüñÿ ìîæëèâiñòü ñòâîðåííÿ åêñïåðèìåíòàëüíî¨ óñòàíîâêè â áóäiâëi �3 IÔÂÅßÔ ÍÍÖ ÕÔÒI
(ïðèñêîðþâàëüíèé êîìïëåêñ ËÓÅ-300) íà îñíîâi ÷èííîãî ïðèñêîðþâà÷à åëåêòðîíiâ ËÓÅ-60 i iñíóþ÷î¨
åêñïåðèìåíòàëüíî¨ iíôðàñòðóêòóðè. Ïëàíó¹òüñÿ çáiëüøèòè åíåðãiþ åëåêòðîííîãî ïó÷êà äî 100ÌåÂ i
ñòâîðèòè äâi ïó÷êîâi ëiíi¨: îäíó äëÿ äîñëiäæåíü ç iíòåíñèâíèìè ïó÷êàìè åëåêòðîíiâ i ôîòîíiâ, ó òîìó
÷èñëi ëiíiéíî ïîëÿðèçîâàíèõ, à iíøó � äëÿ äîñëiäæåíü ç ïó÷êàìè åëåêòðîíiâ i ïîçèòðîíiâ íèçüêî¨ ií-
òåíñèâíîñòi. Ðåàëiçàöiÿ ïðîåêòó âiäêðè¹ ìîæëèâîñòi äëÿ âèêîíàííÿ äîñëiäíèöüêèõ ïðîãðàì â îáëàñòi
âçà¹ìîäi¨ âèïðîìiíþâàííÿ ç àìîðôíîþ ðå÷îâèíîþ i êðèñòàëàìè, â ãàëóçi ÿäåðíî¨ ôiçèêè i àñòðîôiçèêè,
à òàêîæ ïðèêëàäíèõ äîñëiäæåíü.
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