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non-planar interface between adjacent domains. DW is a
three-dimensional structured element of finite extent of the
domain of the array with a nonuniform distribution of the
magnetization vector in them as in thickness, and developed
the film plane. The structure of the DW uniaxial films, such a
study, is referred to as the twisted type, i.e. is neither Bloch
nor Neel. In our experiments, the external magnetic field is
applied in the film plane perpendicular to the easy axis (EA)
and the DW motion in a magnetic field when it is not.
Probably, in the magnetic field changes occur in the
structure of the twisted DW and change the ratio in the initial
balance between Bloch and Neel components. The
magnetization of the wall with increasing magnetic field
deviates more and more from the Bloch orientation, i.e. there
is a certain structural "imbalance". At the same time,
structural changes in the domain heads led to the fact that
they were more susceptible to the influence of an external
electric field (which changes the parameters of the magnetic
anisotropy of the film), oriented parallel to the normal to the
sample surface as compared with the more direct, the length
of the labyrinth of the DW. The question about the local
response of individual sections of the DW to an external
electric field, more research is needed.

Conclusions. Thus, our results of imaging studies of
magneto-electric interaction manifestations in FG/GGG
epitaxial structures with typical maze domain structure
showed the following. A very small impact on the value of
the joint action of alternating and static electric fields on the
domain wall is shown only when the additional connection
of a static magnetic field, oriented in the plane of the
sample. Visually observed a small effect of the local
"smearing" of individual sections of the domain wall can be
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seen, probably, as a small distortion of the DW profile
without DW displacement as a whole.
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BISYANI3ALIAA MATHITOEJIEKTPU4YHUX NPOSIBIB
Y ENITAKCIMHUX CTPYKTYPAX @I /ITT

Bukopucmosyrodu memod ronsipu3ayitiHoi MIKpOCKoril, 8 ymoeax OOHOYacHO20 6r/lugy MOCMIHO20 i 3MIHHO20 E/TeKMPUYHUX Oosli8 | MagHImHO20 oS,
docnidxysanack peakuisi domeHHoi cmpykmypu (JC) enimakcitiHux nnigok ghepumosux epaHamis (®F), supoweHux Ha nidknaduHkax 3 eanniti-2adoniHiego2o epaHamy
(®I/TT). Y npoxiOHomy csimri, eidyanbHO 8usierieHo Manuli eghekm "po3mumms” npoghinto oKpemux riokanbHUX OinsiHoK doMeHHuUx mex (M) nnieok e ymosax

KoMb6iHO8aHO20 MPbOXKaHaIbHO20 ernnusy.

Knroyosi cnoea: mMazHimo-ernekmpuyHuUll eghbekm, eniekmpuyHe rone, MazHimHe rose, OOMeHHi Mexi, DoMeHHa cmpyKmypa, Monspu3auitiHut MiKpocKor.
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BU3YAJIU3ALIMS MATHUTO3JIEKTPUYECKUX MPOSIBJIEHUI
B AMUTAKCUAJIbHBIX CTPYKTYPAX ®I/TTT

Ucrionb3ysi memod nonspu3ayuoHHOU MUKPOCKOMUU, 8 YCrIogUsiX COBMECmHo20 8030elicmeusi MOCMOSIHHO20 U MNEePeMEHHO20 3neKmpuyeckux nonel u
MaeHUmMHoe20 rons, uccnedosanacb peakyusi O0omeHHol cmpykmypbl (LC) anumakcuanbHbIX MIEHOK gbeppumosbix epaHamos (®F), ebipauieHHbIX Ha

MOHOKPUCMaIITUYECKUX MOOMOXKax U3 2annut-eadonuHueso2o gpaHama (®I/TT). B npoxodswem ceeme, eusyanbHO OBHapyxeH Marbili a¢ghehekm "pasmbimus

"

npogurnss omoeribHbIX JTOKasbHbIX y4acmKoe 00MeHHbIX epaHuy, () nieHok 8 ycriosusix KOMOUHUPO8aHHO20 MpexKaHabHO20 8HeWHe20 8030elicmeausi.
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A light-emitting diodes possess some essential advantages, compared to all other sources of previous generations, such as low energy
consumption, small size, high operating speed, reliability. Dosimetry of radiation field in the penumbra area must be carried out with sensor
of minimal size and maximal sensitivity. Gallium phosphide light emitting diode of less than 1mm? size. It is appropriate to use LEDs due to

their low cost and emitting ability in visible region of spectrum.
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Introduction. Modern light emitting sources are the
special types of high spectral purity illuminators useful in
wide spectral range (from infrared to ultraviolet light). The
devices possess some essential advantages, compared to
all other sources of previous generations, such as low
energy consumption, small size, high operating speed,
reliability and low cost. The scope of these devices is
constantly expanding: precision instrumentation, production
of household appliances, and also medicine.

Gallium phosphide, the wide-zone semiconductor of
A"BY group, due to simple and inexpensive technologies
allows creating p-n- transition by growing epitaxial films
and doping them chemically. The doping of material by
isoelectronic (concerning phosphorus) nitrogen impurity
causes an appearing of electron traps. A negatively charge
center attracts a free hole and form Vanye-Mott exciton of
a large radius. The level of its ground state is Ec-0,20 meV,
which makes it possible at essential excitation to observe
emitting even at room temperature (green narrow band
with hv =2.10 eV).

Simultaneous doping of GaP crystal by zinc and
oxygen forms analogous emitting center. At sufficient
doping levels of both atoms, zinc and oxygen as isovalence
impurities in  gallium and phosphorus sublattices
accordingly, are situated nearby and due to the lattice
deformation form exciton traps. Annihilation of an exciton,
bound to Zn-O pair, causes emitting in the red range of the
spectrum ( hv =1.80 Ev) [3—4].

Experiment. Emitting spectra of p-n structures of both
doping types (at room temperature) are given in figures 1-2.
From the dependence of the emitting intensity on the current
through the transition it is possible to adjust device brightness
by changing the level of injection of minority carriers.

Irradiation of GaP LEDs leads to monotonic decrease in
the intensity of luminescence due to stable at room
temperature phosphorus and gallium vacancies of
annealing activation energies of 1.5 and 20 eV,
respectively. The center of annealing stage of Vp is
150 + 160° C, and Vea — 250 + 270 °C, that provides the
thermal stability of the accumulated information .

We studied diodes irradiated with 2 MeV electrons and
had shown that dose dependences of emitting brightness
at different currents had the form of monotonic curves; at
low doses (®<10™ cm™) they were nearly linear (Figure 3).

Discussion. It is known that forming of dose field of
complex configuration on the body of the patient is
performed with the help of system of wedges and bolus of
specific profile. Owing to the particles’ diffraction and the
source size influence the penumbra effect inevitably appears
which evokes the overexposure of the healthy tissue.

The problem of protection has become especially alert,
if critical organ is situated near irradiation zone.
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Fig. 1. Emitting spectra of green LED at different currents
through p-n —transition at room
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Fig. 2. Emitting spectra of red LED at different currents
through p-n —transition at room temperature

Radiobiological effect is known to have two stages. At
the first stage interaction of penetrating radiation with a cell
is rapid and is accompanied by visible changes. Further
morphological and functional effects can appear in a few
minutes or even a few years after exposure.

To this day the effect of small doses in humans still
remains unclear. Therefore, the problem of accurate
dosimetry is closely associated with the prediction of the
impact of long-term effects of radiation on the patient's
health in the future and also with the dose circumscription
in the critical organs.

Accurate assessment of the effects of radiation in
biological object with active repair damages and opposite
action of cumulative effect is possible only with high quality
dosimetry measurements.

In passing, it should be noted that the function of cell
survival varies exponentially with the dose, confirming the
importance of accurate determination of this parameter.
In beam radiotherapy the problem of beam’s coupling is
one of the most difficult. It is in this case an important role
of a minimal source size and its high sensitivity.

It is advisable also to mention the method of
photodynamic therapy, which is based on photochemical
reactions in the dye, previously introduced into the tumor.
The products of decomposition of the dye in the light cause
the destruction of oncology cell.

A special technique monitors the level of accumulation
in cells sensitizer, then the tumor is illuminated by the
source of a certain wavelength.

Modern LEDs unlike lasers cover almost continuously
the entire visible region of the spectrum, including infrared
and ultraviolet light, and being introduced into the tumor,
can provide the process of photochemical cytotoxic
reactions with the formation of singlet oxygen and
subsequent destruction of diseased cells.

The main purpose of our research is to offer a method and
using of gallium phosphide p-n- transition in radiation medicine
practice in order to measure the tissue-absorbed doses.

Dosimetry of radiation field in the penumbra must be
carried out by the sensor of minimal size and maximal
sensitivity. Light emitting diode of less than 1mm? size and
high penetrating radiation sensitivity provided by exciton
recombination mechanism, in our opinion, fits the best. It is
appropriative to use gallium phosphide LEDs due to their
low cost and emitting ability in visible region of spectrum.

Dose dependence of GaP LED’s emitting intensity,
carried out during irradiation by electrons with E = 2 MeV,
is linear to the 5x10™ cm? , which can be useful for the
dosimeter of especially small doses.

In order to build the dosimetric map one needs some
samples with similar output emitting intensity. One of
them had to be previously graded at the accelerator,
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which henceforth will be used in clinical practice.
Experience suggests that change of emitting intensity of
proposed diode owing to irradiation should be monitored
by the simple silicon photocell without stationary
spectrometry equipment.

For this purpose the lightproof camera is designed
connected to regulated source of LED’s supply and
photocell setting-up. The tissue absorbed dose is
evaluated based on the known values of the weighting
factors for its and for the beam.

In order to restore the diode emitting intensity after the
first dose one should increase the current through the diode.

An advantage of the proposed dosimetry method is the
ability to process information "on line" during target
irradiation as well as during adjustment of irradiation ouffit.

intensity, a.u.

Fig. 3. Dose dependences of emitting intensity of red LED
irradiated with 2 MeV electrons at different currents through
p-n —transition at room temperature

For example, in order to input sensor into area of the
inner cavity of the body, one can use the cable system of
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the hard radiation source supply, used in brochytherapy,
while replacing the radioactive preparation by the LED.
Then during external wide field gamma-irradiation the
change of luminescence intensity of diode responds the
quanta fluence in a particular dot area of the target. In the
case the optoelectronic pair serves as the sensor, than
the dynamics of irradiation process can be recorded
electronically.

The accuracy of location of apparatus with the sensor
can be controlled by means of X-ray television.

Conclusions.  Electroluminescent  dosimeter is
particularly useful in modeling of proton irradiation or its
planning in tissue-equivalent phantom. In this method the
accuracy to determine the Bragg peak position is of the
great importance. So when several of LED sensors are
placed in the controled area, the location of the diode with
a maximum level of degradation is the localization of the
Bragg peak.

In multiple-field irradiation the proposed method can
help to combine the Bragg peaks of different beams on the
same target.

Note also that the GaP sensors allow storing
information at room temperature for a long time, as the
minimum temperature of radiation defects’ recovery in this
material is 150° C [1-2].
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OLIIHKA O30BOIro posnoainy
B OBJIACTI NEHYMBPU 3 BUKOPUCTAHHAM CBITNIO0AIOAHUX CTPYKTYP

Csimnodiodu 8os10ditomb desiKUMU ICMOMHUMU repesazamul MopieHsIHO 3 yciMa iHwuMu eudamu dxepert rnornepeodHix nokosiHb. CeimnodioOHUM cmpyKmypam eracmusi
— HU3bKa EHEepP2OEMHICMb, MiHiamtopHicmb, weudkodis, HaditiHicmb. [Jo3umempisi padiauitiHo2o rorsi y Mexax HarliemiHi mosuHHa 30iticHreamucsi 0am4YuKoM MiHiMasribHO20
PO3Mipy ma MakcumaribHoi Yymnugocmi. Came maKuM enieMeHImoM Moxe 6ymu crmpyKmypa po3mMipom MeHwe 1 M. 3 Halo2o 10211530y HalOOUNbHILWUM € 8UKOPUCI@HHS
enimakciansHUX gpocghio- 2ariegux p-n-repexodia 3 02rsidy Ha IXHI0 HU3BKY 8apmicmb ma eUNPOMIHIO8aHHST y 8UOUMILI obriacmi criekmpy.
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Ceemoduo0bl 0651ad0arm HEKOMOPLIMU CyWECMBEHHbIMU MPeuMyLecmeamu o CPasHeHUK Co 8cemu Opy2umMu 8UOaMU UCMOYHUKO8 rpedbIOyUUX MOKOMEHUU.
C8emoduodHbIM cmpyKmypam npucyuu — HU3Kasi 9HepaoeMKocmb, MUHUamiopHocms, Gbicmpodelicmeue, HadexHocmb. [Josumempusi paduayuoHHo20 ronsi 8
rpederiax nonymeHu OOIMKHa OCYLEeCmesimbCcsi 0amyukoM MUHUMAITbHO20 pasMepa U MakcuMasbHOU YyscmeumernbsHocmu. IMeHHO makuM 311eMeHmom Moxem
6bimb cmpykmypa pa3mvepom meHee TMm°. C Haweli moYKU 3peHusi Hauboree YenecoobpasHbIM siefsiemcsi UCronb3o8aHue rumakcuanbHbix ¢hocghud- 2anuesbix
p-n-riepexodos, y4umbi8asi UX HU3Kyro CmouMocmb U U3flyYeHus 8 audumol obriacmu criekmpa.
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