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This issue of the Ukrainian Journal of Physics (UJP)
that you hold in your hands is unusual, and I hope
that you will read it with interest. Its content is not
composed of regular articles usually sent by authors
to our editorial board with the purpose to present
the original results of their research to the scientific
community. Instead, these are the papers that have
already been published earlier, in different scientific
journals, different years, and different languages. It is
difficult to find any regularity or a rule in the choice of
articles included into this issue. It fact, there was not
any, and the appearance of this issue was stimulated
by an outstanding event in the life of our country, the
90-th anniversary of the National Academy of Sciences
of Ukraine (NASU).

I would like to recall some facts from the history of
our country. On November 14, 1918, notwithstanding
hard war times, Hetman of Ukraine Pavlo Skoropadskyi
signed the Law on the foundation of the Academy of
Sciences, which was adopted previously by the Council
of Ministers. Less than two weeks passed, and the first
meeting of the newly created organization, where the
first president of the Ukrainian Academy of Sciences
was elected, took place already on November 27. This
was an outstanding naturalist, thinker, and public
figure Volodymyr Ivanovych Vernadskyi. It is symbolic
that, on the same day, Borys Evgenovych Paton, the
President of the NASU since February 1962, was born in
Kyiv. Within the period of management by B.E. Paton,
the Academy came to the forefront in the development
of practically all the branches of the world science.

While preparing to this anniversary of NASU, our
Editorial Board addressed the Division of Physics and
Astronomy (DPA) of the NASU and proposed to publish
a special issue of UJP, where the most significant
papers of Ukrainian physicists released within the
period of Academy’s existence would be included. The
proposition was unanimously supported by the DPA. No
doubt, there could not be a single set of corresponding
papers. Therefore, we decided to address the physical
community, so that just experts would made their
choice.

Plenty of propositions were received, and they
formed a basis for the final list. In doing so, we have
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considered also the propositions of physicists that work
in the western regions of Ukraine. Before the war, those
regions were not the part of Ukraine, so that the local
scientists could not work at the Academy. However,
a lot of outstanding persons were the members of the
Taras Shevchenko Scientific Society, which also played—
to some extent—a part in managing scientific research.
Those scientists made a significant contribution to
science and physics, in particular.

While forming the list of papers, two restrictions
were adopted. First, we did not include the works of
those researchers who are still active in science. Second,
no more than two papers of the same author were
permitted. We managed to select papers that both are
interesting from the historical viewpoint and are a part
of the gold reserve of the world physical science, being,
so to speak, a “gold contribution” of Ukrainian physicists
to this field.

Nowadays, when not only physics but, frankly
speaking, any other science in Ukraine is not at
its best, one might hardly imagine that there were
times when physics developed very rapidly here. The
Ukrainian physics was one of the most progressive
physics centers in Europe. The Ukrainian Physical and
Technical Institute, the 80-th anniversary of which
is celebrated in the autumn of this year, belonged
to the most known physical centers in the world,
especially in the 1930s. In particular, the cryogenic
laboratory that functioned there was the first in the
USSR and the third in the world. It was headed
by an outstanding experimentalist Lev Vasylyovych
Shubnikov, while theoretical researches were supervised
by a physicist of genius, Lev Davydovych Landau,
who created his own scientific school. Research in
nuclear physics, the most advanced at that time, and
the fast-proton-induced nuclear reaction, the first in
the USSR and the second in the world, were also
carried out at that Institute. Kharkiv physicists studied
superconductivity and discovered superconductors of
the second kind. They studied magnetic properties
of substance and discovered antiferromagnetism. They
created the theory of phase transformations of the
second kind, wrote down the equation of magnetic
moment motion (the Landau—Lifshits equation), created
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the theory of photon scattering by nuclei, introduced the
concept of local states in defect crystals, started regular
research dealing with the behavior and properties of a
new state of substance, plasma. We should also mention
D.D. Iwanenko, who put forward a proton-neutron
model of atomic nuclei that acquired a wide recognition
throughout the world and executed first calculations for
neutron stars. Taking all those facts into account, the
extremely high level — without any exaggeration — of
Ukrainian physics at that time becomes evident.

We also cannot but mention the achievements
of Kyiv physicists, mainly engaged in studying the
electronic properties of solids and optics. The schools of
A.S. Davydov and A.F. Prikhot’ko proved theoretically
and experimentally the existence of new quasiparticles,
small-radius excitons, which play a key role in the energy
and charge transport processes in condensed media and
biomolecular structures (they carried out their research
at another famous scientific institution of our country,
the Institute of Physics, the 80-th anniversary of which
will be celebrated at the beginning of 2009). Studies
on biomolecular structures are extremely important
today, when the physics of alive becomes more and
more important and challenging. S.I. Pekar introduced
another type of quasiparticles to be used. He discovered
the existence of polarons, the self-consistent states of
electrons in a medium, with which they interact to lower
their own energy (later on, this idea turned out to be
fruitful for other particles as well). The term polaron
not only found a wide application but also became a
precursor of the well-known solitons, the various kinds
of which are the main objects of the variety of nonlinear
phenomena.

V.E. Lashkaryov and his disciples carried out the
fundamental research of photo-electric phenomena in
semiconductors. Those studies substantially affected the
general trend in the development of semiconductor
physics and the application of semiconductors in
electronics.

For the picture to be complete, we have to mention
such widely recognized discoveries of domestic physicists

as various coupled modes. In particular, these are
polaritons (the coupled states of photons and polar
phonons), mixed magneto-acoustic oscillations, light
excitons, mixing of local and collective states, and so
on. Practically the whole fermiology was also elaborated
by our experts, I.M. Lifshits and his school, including the
theory of electronic properties of metals in a magnetic
field.

All that is not an exhaustive list that could
be presented as the evidence of the indisputable
achievements of domestic physicists within nine decades
of the Academy’s existence. For instance, we did not
mention the activity of the outstanding mathematician
and physicist-theoretician N.N. Bogolyubov and his
disciples. His fundamental works enriched not only
some directions in mathematics but also in physics,
such as statistical physics, physics of superfluidity and
superconductivity, quantum field theory, and the theory
of elementary particles.

To summarize, much left beyond the scope of this
consideration. Unfortunately, it is absolutely impossible
to cite all the achievements of Ukrainian physicists.
But it is beyond doubt that their names are associated
with a diversity of many novel directions, which are
well recognized throughout the world. A lot of them
are challenging till now. They attract the interest of
forthcoming generations of researchers, which continue
their investigations as far as the state of our country
and the relevant conditions allow. Nevertheless, we
may hope that if, in 10 to 20 years, future Ukrainian
physicists should decide to release a similar historical
and anniversary edition of the most valuable scientific
papers that deserve to be classed as a pride of the
Ukrainian science, it would contain some of those
that reflect the present activity of our physicists as
well.

Academician-secretary

of the Division of Physics and Astronomy

of the National Academy of Sciences of Ukraine,
Academician of the NASU V.M. Loktev
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Bunyck “Ykpaiucskoro dizuanoro xypuany” (YO2K),
akuii Bu Tpumaere B pykKax i, CIOmiBaIoCh, MPOYNTAE-
Te, He3BHUaltHMIt. Moro ckiasaoTh He peryJsipHi cTaTTi,
0, 3a3BUYail, HAJICUIAIOTHCA aBTopamu 0 Penkoseril
YOIK i onpuiiioiHEeHHST OPUTIHAJLHUX PE3yJIbTaTiB
CBOIX JIOCJIIJIZKEHB, a ByKe OImyOJIiKoBaHi paHilie, Ipudo-
My Yy Pi3HMX HAYKOBHUX BUJAHHSAX, B Pi3HI POKH 1 pi3HU-
Mu MoBamu. ¥ J100ipIi crareif, mo yBifum [0 IHOTr0
Bunycky YP2K, Bakko 3HAfTH TEBHY 3aKOHOMIiPHICTH
abo mpaBumso, 00 iX, HAcHpaBi, He OyJI0, OCKIIBKH HO-
ro I0siBa 3yMOBJIEHA BUJATHOK I[bOTOPIYHOI IOJIEI0 B
KUTTI YKpainu — 90-10 pidHHATIEIO Bif JHS CTBOPEHHS 11
Axanemil HayK.

Haramaro, mo icTopist Hammoi Kpainu cCKJjaJjacs Tak,
mo 14 smcronama 1918 poky rerbman YKpainu [laBimo
CkoporaichbKuii, He3BaXkawdn Ha OypeMHI BOEHHI dacH,
mignucaB panime npuitaaruit Pamoio MimicTpiB 3akon
[IPO 3aCHYBaHHS B YKPaAIHCHKIiil He3a/IeKHill peciryOIrimi
Axanemii Hayk. IIpoiinuro jmmire Kinbka JHIB 1 BxKe 27
JILCTOTIAJIA, TOTO K POKY BifOyJsocs mepiie 3i0paHHs HO-
BOCTBOPEHOI OpraHizaliii, Ha SKOMY IIE€PIIUM IIPe3U IeH-
TOM YKPalHCHKOI aka/ieMil HayK Oys10 0OpaHo BUIATHOTO
MIPUPOIO3HABIS, MUCTUTENS 1 TPOMAJICHKOro mistaa Bo-
siopumupa IBanosuya Bepuajcbkoro. CuMBosIiuHO, 110 B
neit ke meHb, 27.11.1918 p., B Kuesi napoguscsa Bopuc
€srenosuu [laron, siknit 3 oToro 1962 poky € He3MiH-
nuM npesugentom rternep (3 1993 poxy) Hamiomanbrol
akaseMil HayK YKpaiHu, i 3a 9ac KePiBHUIITBA STKOT'O aKa-
JleMis 3aifHsI1a TTPOBIJIHI MTO3UIIIT B PO3BUTKY MPAKTUIHO
BCiX HAIIPSMiB CBITOBOI HAYKH.

Toryrounce no rwosinero HAH Yxkpainu, penkosteris
YOK s3Bepuynaca no Bimginennsi disukm i acTpoHO-
Mmii HAH Vkpaiuu 3 mponosutiieio, sKy 0ys0 ojHocTai-
HO migrpumano Bropo BPA, 1npo BumaHHs creriajbHO-
r'o BUIIYCKY KYPHAJy, B IKOMYy OyJIo O IlepeBu1aHo Haii-
61/ 3HAKOBI poOOTH YKPaTHCHKUX (DI3UKIB 32 BECh ITe-
piox icHyBaHHs akajeMii. 3po3yMisio, IO Bimdip pobiT
He Mir OyTH OJHO3HAYHUM, TOMY OyJIO BHUDIIIEHO 3Bep-
HYTHUCA 10 (Pi3MIHOT rpOMaIChKOCTI, 100 came (axiBIii
dK ekcreptu 3pobusn csiit Bubip. o pemakmii YOZK
HaIANLIO J1yKe OaraTo MPOMO3UINH, Kl i cTajau OCHO-
BOIO CKJIAJIaHHSI OCTATOYHOTO crucky. llpu mpomy Oy-
JIO BpaxoBaHO 1 mobaxkauus (Pi3uKiB 3aximHux obacTeit
VYkpainm, Mo B JOBOEHHI POKM He BXOIUINA JIO CKJIATY
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Panstacbkol VKpalnu, a oT»Ke He MOIVIM IPAIIOBATH B
akagemil. IIpore GaraTo BumaTHuUx ocobucrocTeil Oysn
warenamu HaykoBoro ToBapuctsa iMm. Tapaca IlleBuenka,
sKe TaM IIEBHOIO MipOIO Bi/TirpaBaJjio OpPraHi3yovy HayKO-
Bi JIOCJTiI2KEHHST POJIb, 1 3poOM/In 3HAYMHUM BHECOK B Ha-
YKy, 30KpeMa, Bi3uky. €auHnM oOMeKeHHsM, sKe 0yJI0o
NPUUHSTO — He TePeIPyKOBYBATH POOOTH TUX JTOC/IITHU-
KiB, 9Ki TPOJOBXKYIOTH IPAIIOBATA B HAYII, & TAKOXK HE
BKJIIOYATH OLJIbIe ABOX POOIT OJHOTO aBTOPA.

Takum unHOM, BIaJI0Cs BigibpaTu poboTH, sKi MarOTh
He TLIBKU iCTOPUYHY IIHHICTE, & ¥ yBIWNIIN IO 30JI0TOTO
dony cBiTOBOI (hizwaHOT HayKH, ab0, STKIMO TaK MOYKHA
cKa3aTh, € “30JI0TUM BHECKOM' YKpaiHChKuX (Pi3ukiB y
PO3BHUTOK IIHOT'O HAIIPSIMY.

Tenep, konu He Tiabku (dizuka, a i B3arajgi Oyab-
sdKa HayKa Ha TepeHax YKpaiHu repebyBac He B HalKpa-
IIOMY CTaHi, MOXKJIMBO, Ba’KKO HAaBITh yHABHUTHU, IO Oy-
JIX 9acH HaI3BUYANHO OypXJnBOro ii po3BUTKY. YKpaiH-
cbKa (izuka Oysia OJHIE0 3 HAUPO3BUHYTIMX Y €BpO-
i, a YKpaiHcbKuii pizuko-rexHigauii incturyT, 80-piuds
SKOTO MU TAKOXK BIJI3HAYAEMO BOCEHH ITLOTO POKY, OyB,
0c06JimBO B 30-Ti pOKH MUHYJIOTO CTOJIITTS, OTHAM 3 Hali-
Bimomimux y cBiTi ¢izmunmx nenrtpis. B #bomy, 30Kpe-
Ma, nparosasia rnepma B CPCP i Tpers B ¢BiTi KpioreH-
Ha J1abopaTopisi, OYOJIIOBaHA BUIATHUM €KCIIEPUMEHTa-
topom Jleom Bacuiabosuuem IlyOniKOBUM, Teopernd-
HAMW [OC/TII2KEHHSIMA KE€PYBaB, CTBOPUBIIA CBOIO ITKO-
iy, reniagpunii Jles lasunosua Jlammgay. B mpomy incru-
TYyTi BUKOHYBAaJIM TaKOXK, TOJ1 HaWUIEPeJIOBiNT, JOCITiI-
JKeHHs 3 sjepHol ¢isukn i 3maiiicaena mepmra 8 CPCP
i apyra B CBiTI HITyYHA siJiepHA PEAKIlisd Ha IMIBUIKUX
nporonax. B XapKoBi BUKOHYBaJII TAKOXK poOOTH 3 BU-
BYEHHsT HaAMpOBimHOCTI 1 Bimkpuro Hamamposimgauku [I-
o POy, MAarHiTHUX BJIACTHUBOCTEl PEYOBUHU 1 BiJIKpH-
TO SIBUIIE AHTU(MEPOMATHETU3MY, CTBOPEHO Teopilo da-
30BUX MepeTBOpeHb 1I-ro poiy, 3ammcano piBHAHHS py-
Xy MaruitHoro MmomenTy (pisugnusa Jlanmgay—Jlidmmis),
TOOYIOBAHO TEOPit0 PO3CisTHHs (POTOHIB AApaMU, BIEP-
Il BBEJEHO IMOHATTS PO JIOKAJIbHI CTAHU B KPHUCTATIAX
3 nedekTaMu, 10YaJI0Cd IOCIiJOBHE BUBYEHHS IIOBE/TiH-
KU 1 BJIACTUBOCTEIl HOBOI'O CTAHY PEYOBUHU — ILIa3Mu. A
AKIIo JgoyaTh, mo . /1. IBanenko 3ampornonyBaB MpoOTOH-
HEHTPOHHY MOJIE/Ib ATOMHOTO /Ipa, M0 3/100yJ1a BCeCBiT-
HE BU3HAHH, i BUKOHAB TEPII PO3PaXyHKU HEUTPOHHUX

5



IIEPEMOBA

3ipOK, TO 3PO3YMIIO, TKUM, 0€3 YCIKOTO TepebiTbIeH s,
HaI3BUYANHO BUCOKUM OYB PiBeHBb YKPATHCHKOI (Di3uKU.

He w™oxkna 1pm npoMy OOMHUHYTH 1 JOCATHEHHS
KHIBCbKUX Di3UKiB, #Ki OlIbILy yBary B CBOIX poboTax
MPUIISIA €JIeKTPOHHUM BJIACTABOCTSM TBEPIUX T i
orrumni. [Ikomamu O.C. Hasumosa i A.®. IIpuxorbko,
IO ITPOBOJIWJIN JIOC/TIJIKEHHS B 1HIIN C/IaBeTHIN HAYKO-
Bift yctanoBi kpainu — [HctuTyTi disuku, skomy Ha IMO-
YaTKy HACTYIIHOIO POKY TEXK BUMOBHIOETHCS 80 POKIB,
OyJI0 TEOPETHYHO 1 EKCIIEPUMEHTAJBHO MIOBEIEHO iCHY-
BaHHS HOBHX KBa3i9aCTHHOK, a caMe: eKCHTOHIB MaJio-
ro pajiyca, {Ki BiIrpaloTh KJIOYOBY POJIb B IIPOIEcax
IIEPEHOCY €Hepril 1 3aps/ly He TIIbKU B KOHJIEHCOBAHUX
CEepeJIOBUINAX, & i B OIOMOJIEKYJISIPDHUX CTPYKTYpPax, IO
0CODJIMBO BaXKJIMBO HUHI, KOJIU (Pi3nKa KUBOTO HADYBaE
Bce OuIbIOl Barw i akTyasabHocTi. 1lle ogun Tun kBaziva-
cTUHOK BBiB 110 dizuanoro yxutky C.I. ITekap, mo Bcra-
HOBUB iCHyBaHHSI CAMOY3T'O/I2KEHUX CTaHIB €JIEKTPOHIB i,
JK Mi3HiIe 3’CyBaJIOCs, IHIINX YaCTUHOK B TOMY YH iH-
IIIOMY CEPEJIOBUII, 3 sIKUM BOHU B3Aa€MOJHIOTH TaK, 100
3HU3UTH CBOIO €Hepriio — moasgponis. [leit tepmin cTas ne
TLIBKH IITUPOKO B2KUBAHUM, & ¥ TIPe/ITeYer0 PISHUX THUIIIB
CJIABHO3BICHUX COJIITOHIB, TOJIOBHUX 00 €KTiB BCiX Pi3HO-
MaHITHUX HejiHifiHuX suni. Hapemri, B.€. Jlamkapsos
3 YYHSIMM BUKOHAB (pyHIAMEHTAJbHI JTOC/IIXKEeHHsT (DO-
TOEJIEKTPUYHUAX SBUIM y HAIIBIIPOBIIHUKAX, IO CyTTEBO
BIUIMHYJIO HA 3aTraJbHUI PO3BUTOK (Di3MKU HAIBIPOBiI-
HUKIB 1 IX 3aCTOCYBaHHS B €JIEKTPOHIII].

Jl71s1 TIOBHOTH KapTHUHU HEOOXi/IHO 3raJlaTH i Taki 3a-
raJbHOBU3HAHI BIIKPUTTS BITUM3HSHUX (DI3UKIB, sIK pi3-
Hi 3B’s13aHi MO/IM, a came: (DOTOHIB i MOJSIPHUX (DOHOHIB
— TOJIAPUTOHU, 3MiNTaHi MArHITO-aKyCTHUIHI KOJIMBAHHSI,
CBITJIOEKCUTOHU, TEPEMIITYBaHHS JIOKAJbHUX 1 KOJIEK-

TUBHUX CTAHIB TOIMMO. HaperTi, po3BUTOK MPAKTUIHO
Bciel dbepmiosorii TAaKOXK HAJIEKUTH HAMNM (DaXiBIsIM —
I.M. Jlicpmuigo i #ioro mkosti, BKIIOYA0YR TEOPIio eJIeK-
TPOHHUX BJIACTUBOCTEN METAJIB y MarHiTHoMmy moui. I 1e
e JaJIeKo He Bee, 1Mo MOyKHa 0ys10 6 HaBecTHn sk Oe3ire-
peuHi MOCATHEHHS BITUYN3HAHUX (DI3WKIB 3a J€B’ATH Je-
cATUPiY icHyBaHHS akajeMii. Tak, mo3a 3rajkoro 3ajIu-
IUJIACs JisIIBHICTh BUIATHOIO MaTeMaTHKa Ta (i3uKa-
teoperuka M.M. Borosmo6osa i fioro yuHiB, sskuii cBoIMu
dyHIaMEHTATBHIME TPAIsiMA 30araTuB He TIIBKU Kijlb-
Ka PO3/IIIB MATEMATHKH, & i Di3uKu — craructudny di-
3UKy, Di3UKy HAMIIMHHOCTI 1 HAAMPOBIAHOCTI, KBAHTOBY
TEOPIIo MOJIs 1 eJIEeMEHTAPHUX YACTUHOK.

3aBepInyodn, ckaxy, 1Mo, 6e3yMOBHO, BJAJIOCS IIe-
penivutu GaraTto He Bce. Take, Ha Kajb, aOCOJIOTHO
HEMOXKJIMBE. AJie €IuHe 3 YUM HE MOYKHA He I0TO0-
JUTUCh — Te Te, IO 3 IMEHaMU YKPalHChKUX (DI3UKiB
OB’ si3aHa Iij1a HU3KA HOBUX HAIPSMIB, IO OTPUMAJIA
cBiTOBe BHM3HaHHS. BaraTto 3 HHX 3aJIHINAIOTHCHA AKTY-
aJIbHUMU JOTeEIleP, IIpUuBepTar0dIn yBal'y HaCTYIIHUX I10-
KOJIIHBb JIOCTIJTHUKIB, sKi ITPOJIOBXKYIOTH CBOI TOIIYKH,
HACKUIBKU TM JI03BOJISIIOTh YMOBH 1 CTAHOBHWINE KPAiHU.
IIpore moxkua cnogiBaTuck, mo gxmo depe3 10-20 pokis
Ma#OyTHI yKpalHChbKI (Pi3WmKM 3aX0UyTh BUIATH IOIi0-
HUH iCTOPUYIHO-IOBLIEHHU! 30ipHUK HAHOLIBIIT BAroMux
[pailb, 110 MOXKHA BIHECTHU JIO TAKUX, SIKi CTAHOBJISITH
TOP/IiCTh YKPATHCHKOI HAYKH, TO cepel] HUX OYIyThb Ipe/I-
CTaBJIEHI 1 Ti, MO BUKOHYIOTHCSA CHOTOJIHI.

Axademix-cexpemap BOA HAH Yxpainu,
axademix HAH Yxpainu
B.M. Jlokmes
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