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INVESTIGATION OF HEAVY ION RADIATION
INTERACTION WITH STEEL COMPONENTS OF MASHA

Investigation of defects of steel components of particle accelerators.
 The determination of structural changes and surface properties are analyzed in detail.

* Change of electric and magnetic properties of phase components, porosity etc. due to the continuous
irradiation at high doses.

* These changes can negatively involve the pathway of primary beam and products.

* This can be useful not only for construction of new particle colliders and nuclear reactors, but also
space probes and spaceships (due to the cosmic radiation and solar wind)






Mass Analyzer of Superheavy Atoms
Mounted on a beamline of U400M cyclotron

Part of FLNR accelerator complex
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1 — Target block with hot catcher;
2 —lon source;

3 — Mass separator;

4 — DAQ in the focal plane.
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S p'roducts of nuclear reactlons (a B n P, proqucts of fission, superheavy nuclei)
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MOVING MASHA SETUP TO SHE FACTORY

SHE factory




MOVING MASHA SETUP TO SHE FACTORY

SHE factory

upgrade and mainteance of MASHA



) to argon (“°Ar7)

' lon energy: 0.9 + 1.1 MeV/nucl




e T MASHA'irradiatiﬁn

* Testing of various steel alloys

» Testing various surface coatings
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o Scanning Electron Microscopy (SEM)
. X:ray difraction (XRD)




MOSSBAUER SPECTROSCOPY

 Resonant asorbtion and
emission of gamma-rays

PID controller Transducer

Detector

* Energy modulated by Doppler
effect

* Small energy changes reveals
hyperfine structure of nuclei Pulse amplifier

* Hyperfine structure shows
nuclei neighborhood
(crystallic structure, chemical
composition, magnetic Spectrum
properties) accumulation

Waveform

generator

Amplitude analyzer




MOSSBAUER SPECTROSCOPY

co  Source Resonant electrons
e« Methods uses: | Electron capture K conversion electrons 7.3 keV (80%) - CEMS (300 nm)
L conversion electrons 13.6 keV (8%) - CEMS (=400 nm)
e CEMS (penetrates to depth of ' ?HMHMLJ - M convarsion electrons 14.3 keV (1%) - CEMS (~400 nm)
cca 400 nm) wrays 122.05 keV (90.6%)

KLL Auger electrons 5.46 keV (53%) - AEMS (36 nm)

LMM Low energy Auger electrons 0.6 keV (~80%) - LEEMS (<5 nm)
MMM Low energy Auger electrons <0.1 keV - LEEMS)
Shake-off very low energy energy electrons -10 eV - LEEMS

* CXMS (penetrates to depth of
cca cca 10 um)

Resonant photons

Characteristic Ko X-rays 6.3 keV (27%)-CXMS (1-10 um)
MNonresonant electrons

e BGMS or TMS (for bulk and photons
i Photoslectrons
matetia I) Compton electrons rays 14.41 keV (10%) - TMS and BGMS (20100 um)

Photons
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BGMS or TMS (bulk material)




PRELIMINARY RESULTS
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e bulk material Austenitic stainless steel Austenitic stainless steel + Fe,O; + Fe;0,



PRELIMINARY RESULTS
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Austenitic stainless steel Austenitic stainless steel + Fe,0; + Fe,0,

* bulk material



PRELIMINARY RESULTS
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Austenitic stainless steel Austenitic stainless steel (no Fe,O;)

* bulk material
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