MICROTRON LABORATORY
for fundamental and applied research

Joint project

Institute for Nuclear Research and Nuclear Energy
and

Plovdiv State University “Paisi Hilendarski”
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Microtron

Cyclic HF-electron accelerator invented 1944 by V.Veksler
Basic principle 2nr, — 2nr, , = integer x A
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MT-25 Microtron: 1 - Magnetron, 2 - Wave shape transformer,
3 - Phase regulator, 4 - Quartz window, 5 - Ferrite valve,
9 - Resonator holder, 10 - Resonator and electron source
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Beam extraction unit: 4 - Electron-beam guide,
6 - Bending magnet, n - Electron orbits,



Microtron chamber
opened

FLNR, JINR-Dubna
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MT-25 PHYSICAL PARAMETERS

Max.number of orbits 25

Energy range 8 to 25 MeV
Pulsed beam current 20 mA (20pA)
Gamma-ray flux 1014 pps

Fast neutron flux 102pps
Thermal neutron flux dens. 10°pps cm2
Power consumption 20 KW
Magnet weight about 2,5t

(Personnel - 3 people)
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Fields of application:

fundamental research
activation analysis
dosimetry

radiochemistry

production of radionuclides
radiation theraphy
defectoscopy
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Investigations on ¥’Ba, 13°Ce, 14INd,'**Sm

PHYSICAL REVIEW C, VOLUME 61, 044303
Population of isomers in the decay of the giant dipole resonance

N. Tsoneva and Ch. Stoyanov
Institute for Nuclear Research and Nuclear Energy, 1784 Softa, Bulgarvia

Yu. P. Gangrsky and V. Yu. Ponomarev™
Joint Institute for Nuclear Research, 141980, Moscow region, Dubna, Russia

N. P. Balabanov
P. Khilendarsky University, Plovdiv, Bulgaria

A. P. Tonchev
Department of Physics, Idaho State University, Pocatello, Idaho 83209
(Received 16 September 1999; published 24 February 2000)

The value of an isomeric ratio (IR) in N=81 isotones (""Ba, "Ce, "'Nd, and '"*Sm) is studied by means
of the (y,n) reaction. This quantity measures a probability to populate the isomeric state in respect o the
ground state population, In (y,n1) reactions, the giant dipole resonance (GDR) is excited and alter 1ts decay by
a neutron emission, the nucleus has an excitation energy of a few MeV. The forthcoming y decay by direct or
cascade transitions deexcites the nucleus into an isomeric or ground state. It has been observed experimentally
that the IR for *"Ba and '*Ce equals about 0.13 while in two heavier isotones it is even less than half the size.
To explain this effect, the structure of the excited states in the energy region up to 6.5 MeV has been calculated
within the quasiparticle phonon model. Many states are found connected to the ground and isomeric states by
El, E2, and M1 transitions. The single-particle component of the wave [unction is responsible for the large
values of the transitions. The calculated value of the isomeric ratio is in very good agreement with the
experimental data for all isotones. A slightly different value of maximum energy with which the nuclei rest
aller neutron decay of the GDR 1is responsible for the reported effect of the 4 dependence of the IR.
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Irradiation setup for photon-activation analysis:
1 - Microtron, 2 - Beam guide, 3 - Exit window (100 pumAl-foil /1/),
4 - Bremsstrahlung unit, 5 - Bremsstrahlung target (tungsten /3/),
6 - Electron absorber (Al /4/), 7 - Sample holder (polyetilen),
8 - Samples, 9 - gamma-ray beam monitor 13



Irradiation block for neutron-activation analysis:
1 - Graphite, 2 - Cavities, 3 - Berillium, 4 - Uranium
convertor, S - Diaphragm, 6 - Electron-beam guide
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Irradiation setup for neutron- and gamma-activation analysis
(MK-25, FLNR, JINR-Dubna,)
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Chemical elements analyzed using the MT-25

microtron. Detection limit given in g/g
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1231 production, cross-sect. 0,5 barn (15 MeV)
Ey =159 keV, efficiency 20 mCi/h, 100 patients/d



Production of 1331
(MK-25, FLNR, JINR-Dubna,)
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Modernisation
and Upgrading

HF-Source

Power Supply
Computerized operation
Vacuum Pumps

Foreign experts
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Laboratory building

1 - Microtron, 2, 4, 6 — electron-beam guides,
3, 7 - lead shielding, S - graphite cube

o .
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Conclusions

A laboratory could be established on the basis of the existing MT-25
Microtron. The objectives are based on the experience of INRNE and Plovdiv
State University. The project is economically valuable due to the existing
hardware, scientific experts, and trained personnel - a new accelerator with
comparable technical parameters will costs 7-9 Mil USS.

The project will create new positions, will enlarge the level of technology in the
region and will solve, at least partly, the brain drain problem of the region

Additional financial support has to be found within FP6 and FP7. The total
amount of the additional founds is 700000 euro.

The new laboratory will improve the research infrastructure in Bulgaria and
will stimulate the integration of the Bulgarian nuclear physics community in
the European research area.

The new facility will enlarge the nuclear physics activity of SEENet but also
within EWON and will create international collaborations involving

laboratories active in field of Microtron research and application.
21




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


