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30bob Bmopaomg. 1940 7. 9 obpbmboysdgormoe gbmo Foo doog-
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@m@%@‘ mbaobobdby adbdydgm Fommeno %99:33900980b IgLfog-
Qcago — sbgmo oym Bobymdo, ébmdgmob 30400900 dmdobgos Lodlo-
byhel’ s@goghab Fgagmoboob ghmop . oao Lfogmemdcos  LodbgemgBo
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gbo, bmgméro(geo maé)amagjoﬁodgj("m 993330 bgd0bdogh ‘Jopfame
LobJobgos 30bmdnd3Boa(s. bogbopmdol 5gbmdgbo b oy ob Jbgs
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3. JI. AHOPOHWKAUIBUJIH -

(Kpatkuit ¢630p Hayusoi
1 OOLIECTBOHHD AesTeNbHOCTH )

Saesrep  Jlyapcabosmu — AHZDOHHKABHAH  pomiics 25
nexadpst 1910 r. B r. Jlennunpaze B ceMbe DNDY3UHCKOTO yU@HOTO-
0pHCT2 H OOLIECTBOHHOTO — AEATIA, NPHCAKHOTO  IOBEPEHHONO
Jlyapca6a  Huxonaesuua — Awgponuxamsnsn — (AHAPOHHKOBA).
Mate 3. JI. Ampmponnkatusinam — Exatepuna  SlkosieBna  o6sa-
Mwra  aureparypHbiM - pasanToM. OHa  nuca/ma  paccKasel,  HO
ivataiach KpalHe pPemKo i1 TOJBKO [M0J ICOBIOHHMOM.

HerctBo  Daesrepa JlyapcaGosuua npoulio B Jlernurpaie,
Mockse, Tyabckoit ryGeprmi. B 1921 moay, nocie yeranosieris
Cosercxoil Baactn B Dpysmn, Daesrep JlyapcaBosuu mepeexan c
pogureasivu B 1. Téusruen, rae yunacs B cpeanell wkosge. B 1925
rofy sosBpauaercss B Jlemmunpan u mponosekaer yuelSy B cpegHeit
mkone. B 1928 ropy nocrymaer B Jlewmarpamcokuii mosnTexXmHmte-
¢kt nHCTHTYT M. Kammdnsa  (ma QH3MKO-MeXaHudecKuil
<ruxyabTer), koTopblil 3akanunBaer ® 1932 roay mo  crenuadb-
NOCTH < PU3UKA>.

B toM e romy wanpasisercs #a pabory B Mocksy, B
[lonTpavibhblit — aspormapognsavuueckuii  uncturyt  (LIATH), B
KOTOpoM  paboTasn B JIONKHOCTH — HHIKEHepa  peHTTeHorpadmue-
ot dabopatopuit. [Tocae  sopesenust a3 LIATH  camocTos-
reantoro  Muetnmyra  aBuamgomnsx  marepuanos (BUAM) mepe-
mea sa pabory 8 BUAM.

B 1934 roay 6ba  npursamen  T6uancexum VIHABEPCHTETOM
o ROJDKHOCTL  gouexta. B pekabpe 1935 rpoma  sammmin
ANCCEPTALLHIO  Ha  COICKAHWe  YUOHOH  CTemeHs  KaHaWgarta
(psiko-vaTemMaTiueckux Hayk Ha Temy «O6 0o0pazoBaHNN  [EHT-
pos  GasoBBIX TIPEBPAEHHI B KOHACHCHPOBAHHHIX  CHCTEMAXS.
PasBusas craTHCTHUCCKME @men Ha Ty ke TeMY, OH 3aHsJiCs
PUNTTEHOCTPYKTYDHBIM — aHa/mi30M  (a3oBHX — nNpeBpallenuii B
MCTAMINIECKUX  CIiaBaX. [Ing  NpoBepkH  TOPMOIHHAMUYCCKHX I
CTATRCTIMECKHX  TIpeICcTaBiieHuli 0 Xapakrepe ofpasopamusi  3a-
poaviiiell  woBoi (asel  BMmecTe < COTPYAHUKaMH paspabdaTbiBad
MCTOABLL JHCTICPIUPOBANNS METa 08 1 CIJIABOB.

B 1938 romy or 6B yTBepKieH 3aBeAYOWNV  (opramu-
JoBancol  nuv)  wadempoll  IKCTIEPHVMEHTANBHON bnsuxn  TI'Y.
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B tom ke roay Obal  HazHayeH 3aMecTHTeeM  JeKaHa
¢usuko-maTemarnueckoro daxyasrera. C 1940 mnopa Saesrep
JlyapcaboBuu mpukoMaHgmpoBbiBaeTes K Hueraryty Quamteckux
npo6aem AH CCCP cpoxoM ®a ©OLHMH TOA JAJAS TOBbILICHHS
KBaTH(DHKALMH. ’

B 1ty uopy Haydsbie mHTepechl . JI. AHIDOHHKAIIBHJIL
6bl1M  cBA3AHB. ¢ TPOI6aeMoll CBEpPXIPOBOIMMOCTH; K KOTOPOH O
BHOBb BO3Bpaulaercid B Gosee mosgiune roibl. B noabpe 1940
roga ‘MOJIOJOH YueHBIEl mOCTYIMa B XokTopantypy HWMOIT AH
CCCP. B 1941 romy msmecte ¢ Axagemueii mayk CCCP 3. JL
ARIpCHUKAIIBATE 3BaKkywpyercss 8 r. Kasanb, HO OH Tmpepsl-
BaeT NPOXOKAEHWE JOKTOPAHTYPH M OTKOMAHIAPOBLHIBaeTCH B
pacnopsixkente AxaneMun nayk I'CCP. ,

B cronx BocnovuHamuAx 3. JI. AHADOHHKAIIBHIH. - IHUIET
«OT @BEepXNPOBOMHMOCTH — K (PHIHOJIOTHUECKOH ONTHKE, OT MEUuThI
0 XHUIKOM = TeJHU —— K M3yUeHio AeHcTBRA yAAPHLIX BOJIH HA
JKUBOH OPNaHI3M, — TaKOB Obl CKa40K, KOTOPHIH MHE NPHILIOCH
COBEpPUINTL BMecTe ¢ IepeMeHoli Mecta paborel». TemuoBoe
PHICHUWE, CKOPOCTb ajanTalid IJasa, Cjleldllero '3a Oblcnpo
mepeMelnamonleiics  oBeTAutelics  Toukofi  (camosier B Jydax
NOPOXEKTCPa), OH H3y4al, NOoKa Ha CMeHy He NpHuIH pa-
Aapbl. 3aTeM BO3HHKJIO HAYYHOe COTPYAHUYECTBO € (PH3HO-
JgoramMa u . JI. AHApOHHKAIUIBHIN MCCJIELYyeT XapakTep nopa-
JKeHAA DasMUHBLIX TKaHed MKHBOTHODO OpraHu3Ma NapanjebHo
¢ 3Q(PeKTHBHOCTBIO 3aLUTHBIX CPEICTB. ‘

~Jlerom 1944 roma dnestep JlyapcaGosuy AHADOHHKAIUBUIN
roayuaer mucbMo oT I1. JI. Kamuup, B K0TCpOM OH MPHIVIAMAETCs
B HMucruryt busnmgeckux mnpolseM IPOJOJIKATb HCC/IEL0BAHHSA
B ofgacty GUIUKM HU3KHX TeMmmeparyp. 310 Obll  OUeHB
Ba<HBIi MOMEHT B Haydmofi mu3sud Iiesrepa Jlyapcabosuua —
C€PaTh y UCTOKOB HOBOH HayKd ~— QH3UKM CBEPXTEKY4eCTH.
" Tlocme ocmoBonosaraomux pador I1. JI. Kanumoer, OTKPbIB-
HIero OBCPXTEKYYecTb U CO3JaHMst TEOPHH 3TOTO ABJICHHUS Jd. .
Jlannay, Bcran Bonpoc 06 3KCHEPHMEHTAJBHOM TOATBEDIKIACHHN
rpelCKa3aHuii TeopHH MO TOBOTY BO3MOXKHOCTH CYIIECTBOBAHIA
IBYX He3aBHCHMBbIX BRIOB xBHxenust B reams II w 06 u3MepeHUW
TeMmnepaTypHO#l 3aBHCHMOCTH TUIOTHOCTEH  ero CBepXTeKyued H
HOPMAaJIbHOM KOMIOHEHT. Takoe NOATBEPAACHHE TEOPHH Jlanpay
6blJI0  TOJY4eHO ¢ MOMOWIBLI — CepHH  ONBITOB,  Ha3BAHHBIX
«IKCTIEPHMEHT ARNPOHMKA WIBUIHY.

B nocieaylomux 3KCnepUMeHTaXx AHIPOHMKAUIBHIAW Oblja
H3aMepeHa B IUMPOKOH ©OJacTH TeMnepaTypHas 3aBHCHMOCTH
IJIOTHOCTH  HOpMaJsbHO# KoMmomeHTh. He Membllee 3naueHUe
HMEJH TepBble U3MEPeHMs TeMNepaTypHol 3aBUCHMOCTH BSI3-
KOCTH HOpPMaJbHOA KOMAOHeHTHI. M3 3TuX H3Mepemuii cieacsana
crpaBefanBOCTh naen Jlaggay o ToM, 4TO (DHIHUECKAH  CMBICT
MMeeT TOJAbKO BA3KOCTh HODMaJBHON —YacTH, a He BA3KOCTh
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peeft macce  reausa 1I, kak TakoBoro. dTmM ObLIO 10KA3aHO,
Y10 OCHOBHOI BKJA&J B BA3KOCTh -faeT He paceesHHe aTOMOB
#a aToMax, a paccesHHe TEIMIOBHIX BO3OYXKAeHUH — POTOHOB HE
POIOBLIX  BO3OYKJGHWSX TCNO XKe - THAA - (POTOHHAs BSI3KOCTD) -
B sroli e cepum - sKcnepuMeHTOB Oblia OGHApYXeHA HHUIKO-
feMnepaTypHas BeTBb BSA3KOCTH, KOTOpas Oblia OObSACHEHa B
paorax XaaaTHHKOBA, K&K PE3YJIbTaT - paccesiHuA  (POHIHHBIX
Bo3GyxIeEIl  Ha  POTOHAX, M {IOJyuHIa Ha3BaH#e <«(POHOHHOM»
prakocTH. Mavepenime BA3KOCTH HOPMAJBHON KOMIOHEHTHl fBU-
J0Ch  Ea’KHBIM  (aKToM B yTBepXKAeHHH KoHWenuww Jlanpay
0 PO KBA3HIACTHIL. A S

Tak HaspiBaeMblil  «DRCHepUMeHT . AHIPOHUKALIBHIN» . OblI
IOBTOPEH B (PasHble TOJbl M B 'PA3HBIX CTPAHAX ‘HE TOJbKO IS
YTOUHEHUS| ~HEKOTOPBIX — NOJOXEHHI, - HO H JUIA  HaXOXKAEHH]
HlOBLIX  3aBHOAMOCTEH, Kak, HanpHMep, KDPHTHUECKAs  CKOPOCTh
p resnd 11, onpenenernut spdextusHo¥ Macce npuMecefl *He u
miuorne apyrwe  (Jloc  Anamoc, CIHA;  Kem6pumx, Anrams;
Orrasa, Kauana;, [Taccamewa, CIJA w mp.). DroT 3KCnEpHMEH-
TAJLHBE  MeToJ [POIOJIKAET HMCIO0JIb30BATBCA B CENONHALIHEH
HayKe KaK  OJHH M3 MeTOJOB  HCCJACNOBAHHH . MarHUTHON
KpantoBoil rugpomuwavuku  (He®)  (Pemnu, Kopren,  CHIA).

Mpasuiswocts ypaBeeruil  IBYXKHAKOCTHOR THADOJHHAMHEKIT
finmna  euepepie  TpoBepeHa Amgpomwkainsaau B 1948 nomy mpH
§adnse  SKCMEpPUMEHTATIbHBIX —LAHHBIX O BCTPEUHOMY: MPOTEK A~
Hibo  mCpMadbiHol M CBepXTeKyueH KOMIOHGHT CKBO3b OY€Hb
POHKITE KAMUJAASPbl H L. I ey

Ananus  BCeX — JKCIEPHMEHTAJBHBIX — WCCHeIOBAHMN . KaK
4apy6GemablX, TaK H COBETCKHX aBTODOB, MPOBEIEHHBIH C . ABYX
TONEK  2PeHns:  IBYXXKHLAKOCTHOR THADOMHHAMUKH, C OJHOH. CTO-
POHB, H CTATHCTHUCCKOH (H3WKH KBa3HYacTHLL, ¢ JAPYroH,. Jer. B
oaoBy  vosorpadiueckot crarei - . JI. AHAPOHHKAIIBHIH
(reopermveckast uacrs mamucama E. M. Jlndmmnnem), mepesemen-
gofi B CHIA wa aHraufickuil s3BIK. .

Pesxme pacxoxmenns c¢ teopueft JI. Il Jlanaay BosHMKIH B
Cman ¢ ocyuecrsaeHnem D, JI. Angporukawmuaux B 1948 romy
“KeMepuMenTa ¢ Bpamawnomumes renveMm II B ToM BuAe, B KakKOM
e OblT nepBoHAYAJbHO mpentoxeH camuMm Jlammay. Bmecto
OMLABIIECS  TeMIepPaTypPHOH 3aBHOHMOCTH TIVIYOHHBI MEHHCKA
npawawomerocst reqansi 11 on nosea cebs, Kak camas oOHuHad
J\MJIKOCTD, [IBMratomiasics Kak Iesoe. Heckosnbko uer cmycrs,
rakoll ke aKkcrnepuMeHT ObUT  TPOBELEH — HE3ABHCHMO # B
Kowbpumxe. ; '

Kasajoch, uTo HempeiBHAEHHBIl DE3YJbTAT SKCIEPHMEHTA ¢
wpamalouiumes  reanem Il gosxen GHTb HCTONKOBaH, Kak
HCUC3HOBEHWE  (P@HOMEHA  CBEPXTEKYYECTH MPH  [HCNOTb3OBAHHbIX
CKGpOCTsiX  Bpauterus. OHako ONBIT,  OpoBegeHHEbIT D, JL
ANIPOHIKAWIBIIN — BMECTE € COTPYAHHKOM, TNOKA3a/J, Y4TO TaKOe
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caenuguyeckoe Jas . rens Il sBieHne, kak TepMoMexaHnuue-
oxufl  3QdexT, pogosKaeT  CyllecTBOBATb  MPU.  JIOOHIX U3
JOCTUMHYTHIX ckopocTell. QeHOMEH CBEPXTEKYUYeCTH He TOJbKO
He MWCcYe3as, EO Jake OTHOLUeHHe I[JIOTHOCTeH HOpMaJbHOH H
CBEPXTeKydell KOMIOHEHT OCTaBaJjoCh HEH3MEHHBIM,

Jror pe3yabraT OblJI  NOJHOCTBIO COBsICHEHR B paMKax
Teopun  OHcarepa — PefiHMaHa, BHECLIHX B KBaHTOBYIO TI'HIADO-
IHHAMHUKY TMOHSITHE O BHXPAX CBepXTeKyueill KOMIOHEHTH. Buxpu
STH $BJAAIOTCA KBAHTOBAHHBIMHU, NOCKOJLKY MOMEHT KOJH4YeCTBa
JABHZKEHHS aToMa TeJusi NpH JABWXKEeHHH BOKPYI CTBOJA BHXpPsH
ABJeTCA KpaTHbIM nocrosnmol Iliaanka.

{B 1948 roay 3. JI. AHAPGHHKAIIBHAH 3aLHTHJI LOKTOPCKYIO
pucceprayuio 1o Teme <«Hcocnenosamua 0 DHAPOJUHAMUKE
CBEPRXTEKYIECTHY.

JKOMEPUMEHTANbHbIE  HCCAGIOBAHUA  AHADOHWKALUBH/IH, [10-
JIOKEBEHBIE B OCHOBY MOCTPOEHHS HOBOH TJaBbl COBPeMeHHOH
(H3nKU  -— KBAHTOBOH rHApOIUHamukW, B 1952 roxy ©Gslau
ymocroerst  [ocymapersentnoit - mpemun  CCCP. [locie  3aluuTh
auccepTauuu  Aaestep JlyapcaboBuu BoaBpaliaeTcs B T OHIMOH
¢ TeM, YToOB CTPOMTH 3JeChb BMECTe CO (CBOMMH KOJJEIaMH
(yHIAAMEHT  AKCIEPUMEHTATLHON  (U3NKH — «TO, K YeMmy TAHY-
Jach TaK /Hayysasi MOJOLexXb [pysmd, TO, uyero TpeboBano OT
Mens obmectso..» (. JI. Anmppormkamsuau). B 1948 roxy od
usbmpaerncst mpopeccopom TI'Y, B 1949 roay usOHpaercs: Y/IeHCM-
woppecnosgesrc AH TCCP. Hccrepcpanus 1o (pu3uke CBEPX-
TeKyweCTH ObliM IPepBAHBl MM B CBA3M ¢ MepeesgoM B TOHJIUCH,
TIe B 70 EpeMs e ObUlO elle (EBO3MONHOCTH MAJsl KPHOTSHHDBIX
3KCIEPUMEHTOB.

C smoro mHA CCHOBHble HHTepachl Jnesrepa Jlyapcabosuua
nepeMeCTHJIHCh B HOBYIO IJISl ‘HEro CB64acTb (PUIHKH DJIEMEHTEIDIHEX
wactud, M B 1949 rony o BO3TJIAaBJSET CpraHusaiuio danbpyc-
CKOHl ' BBICOKOrOpHOHA CTaHUMY O/&1 palboTel  Hax OpobaeMaMu
GUINKH KOCMHUECKHX Jydell M 4acTHl BbICOKHX 3mepruii. B- 1950
Tory . JI. AHRpPOHMKANIBHJIN BO3LIaBUJA  OpraHU3auHi  (pi
Axanemun wuayk TCCP Hucturyra ¢usukn u ¢ 1951 roga
ABJigeTcs ero JHpeKTopoM. ¥Yxe B 1952 romy COTpYAHHKH
Dapbpycckoli akcmeauuuu Bhepsble B CCCGP  3aperucTpupoBau
S/IEMEHTAPHBIC YACTHIB, NOJYYHBLIME BIOCJEICTBHH Ha3BaHHe
«cTpanHbix». B 1955 roay Onwia co3mana u mopaseMHast Jjabopa-
Topusi B TOMJUCH, LeTbI0 KOTOPOH OBIJIO HCCHAENOBAHHE NPOHH-
Xaouiell KOMIOHEHTH MIHPOKUX atMmocdeprbix JusHelt (IIAJI)
kocMuueckux Jyuell. Mccenenosanue npocTpaHCTBEHHOro pacnpe-
Jle/IeHHsT MIO-Be30HOB BBICOKHX 3HEprHil, INPOBEIEHHOE COBMECTHO
¢ yueHnkamu (1956 r.) nokasano, yTO MIO-ME30HHL COCpenNo-

‘TOYeHbL, B OCHOBHOM, B CTBOJIe JIMBHSI MJIH BOJH3H OT HEro M
UTO X NONCPEYHBHIH HMNOYJALC 3HAYHTENBHO MEHbIIe TNPOJ0Jb-
HOro 1 He npesniuaer moe nopsaxy 10°3B. Irtor addexr O6bLa
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YCTAHOBJEH 3HAUHTENILHO DaHblle, yeM aHaJOTHYHBe 3aK/TIIo-
eHHA  OblIH  CJeJiaHbl  Ha OCHOBAaHHH TpPHMEHEHHS MeToja
(OTOIMYNIBCHIA U C TIOMOLIBIO YCKODHTeJeH.

Ot 3tux pabor 3. JI. AHAPOHHKAIUBUJIH WU €r0  KOJJEr
feper HAYaJI0 YCHUJEHHBI HHTEpeC K NODePEUHBIM HMIY.IbCaM
BTODIUHBIX  WACTHL,  POXKAAWIAXCT B Pe3yJbTaTe  BbICOKO-
WINDTHYUHEBIX  B3amMoieficTsiil. Murepec 310oT  moHsTeH: peaxoe
pE3IMYHe B BEJHUNHE — MOTEPEUHOr0  HMIYJAbCa  BTOPHYHBIX
WICTHL, TIO CPABHEHHIO € 11X NDOTOJBHBIM HUMIYJLCOM, SIBJASLIOCH
yKazaHiieM Ha HaJUUHe  HEKOTOPOH  BHYTPeHHed CTPYyKTYphI
WICMEHTAPHBIX WaCTHI. DTOT 3IKCHEPHUMEHT MO4POoOHO OCBellaeTCs:
W 0630pHOi craThe Kokowill, onybmukosaunoil B .Handbuch der
Physike. ‘

BrnocaexcrBuin  Bvecre ¢ apybuMu  yuemimkami 3. JI. Anx-
POINIKAMIBHAK ObIJIM  U3YHEHBL [IGEePeuHbie HMITYJAbChl  JT-ME3OHOB,
K-Me30HB, JfMOIa- U CHTMA-THIEPOHOB,  3apericTPHPOBAHHBIX
B M3YUYeHHH KOCMHUYECKHX Jyuell. Duiio caemano 3axkawuenne
0 pagdyce TexX ©O0beMOB  B3aUMOJCIICTBHS, B KOTOPBIX  [POIK-
whiloTas  cTpamabie  yacTuubl. ITo cylmecmBy sto  Gblan oaud 163
nopasix - paboT, B KOTOPLIX  ITPEMIIPHHEMAEANCh TIOMHITKH CIe4aTh
HIKJIOUWEHHSA O CTPYKTYPe 3JeMEHTapPHbIX YaCTHLL. ’

B macrosuiee BpeMs HCCACAOBAHIA  SAGPHLIX  B3aMO-
ACHICTBHA B KOOMIUECKHX JY4aX @ Ha VCKOPUTENSIX B YaCTHOCTIL
IryyteHe  TONEP@UHBbIN MMIVJIBCOB OCTAETCS OJHHM T3 BaAHBIX
rnpasaendft geareavsoctd Mucéturyra dwsukun AH TCCP 1 ero
VHiKaNbHOH  BblcokoropHoit  cranuny  Llxpa-Lkapo, cosaaimoil
Aunpounkalusuaw ¢ coTpyiaHukamu. [Ipo6.ieMa  momepedHbX
IMNYJAbCOB  gBJAETCS ONHOM M3 OCHOBHBIX 3alay MexiayHa-
povtnoro  skcnepumenta «PHCK» Ha yekoputesne B Cepnyxose,
OCYNIeCTBAAEMOM  [KostaGopauueft, B Kotopylo Bxomgar OUIU,
H® AH I'CCP u pasnuunbie (u3HUECKHE VUpeXAEHHS CTPaH
COUHANHCTHIECKOTO CONPYIKECTBA.

B 1955 roxy 3. JI. Ammpomnkamsuan u3bupaercs axalevi-
wom  AH T'CCP. B 1956 roxy Ouesrep Jlyapcabosuu o06oc-
IMMLIBACT  HEOOXOQMMOCTD  CTPOHTENLCTBA SASPHOTO peaKkToDa B
dnkapkaspe.  Drva  uHILHaTHBA  NOIYUHIA nonnepxky M. B.
Kypuatosa, 11 ¢ 1957 r. Duesrep JlyapcaGoBuu BO3LIABISET CO-
Oy A€ S HOCACI0BATRIbCKONO  AMCPHOTO peakTopa. Yike B 1959
IMJly  Cpady  mOCJe Tycka TepBoro B 3akaBKasbe  SICYHOIO
praKkTopa  oH - BO3TIZBASET  TPYMITY  MOJOABIX  CIeIIHallicCTOB,
Ouarofaps  weMy T'pysia B HACTOALIMI MOMEHT pacmoaaraer
W COKOKBATHPHUHPCBAHEBIMI  CIELHATHCTAMH IS SKCILTY aTa-
el peakTepa at B 06JaCTH  paMnaliHosHON GUINKH  TBEeD10r0
Iea, g CI0KHBIX  DacueToB 1Mo HefTPOHHOH (BM3mKe M 114
neeaeloBaHuil B 00JMacTH NPHKAALHON silePHON Pu3UKH.

B te e 1960—1961 roas 3. JI. AHpoHHKAaBHMN ¢ COT-
PYMnEaMd  Oblia  CKOHCTPYHDOBAH& I BOILIOUWIEHA B MeTaJle
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nepsas B CCCP  nuskoTeMnepaTypHasi neTas, ¢ NOMOIbIO KOTO-
pOH  CTano BO3MOXKHLIM 00JyuaTh dccaeqyemble OOBEKTH B
QAKTWBHOH 30HE SAePHON0 peaKkTopa B YCIOBHAX HH3KUX TeMIena-
Typ (—190°C); Oblna co3maHa CepHsi YHHKAJAbHBIX YCTAHOBOK,
TPEIH AZHAYCEHBIX IS HIMEDEHWS P (PHIUUSCKUX H MEeXaH!-
YEOKIX — XAPAKTOPUCTHK  HENOCPEACTBEHHO B QAKTHBHOH  30HE
SAEPHOrO  peaKkTcpa B LUIHDPOKOM  HHTEpBaJje  TeMmnepaTyp. Bee
3T0 noJaoxkuao Hayano pa3sutHio B CCCP HH3KOoTEMMNepaTypHOTro
PAIHAROHHOTO MaTePHATOBELEHMS,

Hepes MHOM0 JeT HHIKOTEMTIEDATYPHBE IETAM  HAlLIH
IpuMeHerHe M B ApyruX oprammsauusx CCCP.

B 1960 roay 3. JI. AHapoHuUKamBHAH ObLT yAOCTOSH NOUCT-
HOTC  3BaRU®  3acayiKerHoro JesArens Haykd I'CCP. B tom xe
roay on ©Owi1 u3bpan  unewom I koMucomn MeRAyHaPOIHONO
WHCTHTYTA  XoJg0Aa. bosblinv  cobbiTieM B SKHIHH  TPY3HHOKOI
waykil siBuacst npuesn B Toumicu B 1961 woay TaaBwl COBpemeH-
woli  ¢usuku, Jaypeara HoOesesckoit npemun H. bBopa,
nocetusilero  HMuctnmyt  ¢usuxu. H. Bop nmcan, B uactaceri:
«[lposegenusie  npedeccopoM  ARIPOHHKAIUBUIN  HCCACIOBALS
B cOaacTu  (PHINKH HU3KHX TeMIepaTyp BoobHle U B HIYYCHIH
VAHBIT2IBHOTO SIBJACHUA CBEPXTEKYUeCTH, B YaCTHOCTH, H3BECTHDI
BO BCIM MUDe».

PaGorst B 06JaCTH  CBEPXTEKYyUeCTH  BO30GHOBHJAHCD DJeBTe-
pom Jlyapcabosuuem B 1956—1957 rr., xorma B TOusancn Obiza
Nylesa 3 KCIUIYATAalLdo anmnaparypa s OOJyueHns KHIKOTO
Tesn. -

U3 wvromsauyToil yXe HaMH BHIE TEOPHH KBAHTOBAHHBIX
pUXBef, POKAAHIHXCS B CBOPXTEKydYell KOMIOHeHTe  KIIKOTO
He 11, nocmpoennoii ®efinmManom, 3. JI. AHIPOHHKAUIBUAU C COT-
PyAHNKAMH OBIIM  GReSaHbl  BHBOABL, K IPOBEPKe KOTOPLIX OHMH
DPUCTYIHAM T TePBOH Ke iBO3MOZKHOCTH.

C rex mop wWHTEpeCh TPYSHWHCKOH KPHOMEHHOH IIKOJBI TeCHO
neperteancs ¢ ngesvi  Pefinvana.  xeneprMeHTanbHo - Gbil10
MOK&3240, UTO, OJarogaps  HAJHIWIO KBAHTOBAHHBLIX (EHXDEH,
ppawaoiuiics kuaikuil  resqufi-II  ob6nanaer Moxysem  Kpyue-
Hys, KaK ecau Obl oH Obld TBEPABIM TEJOM.

Ero jguccunaruBHble CBOHCTBA — ABJASIIOTCH @HH3OTPOIMHBIMH:
remtii w3 BpallaoIlerocs  KOHTeHmepa, HMCIOLENo  Masble
OTBEDCTHS B JHe W B GOKOBOH CTeHKe, BhTekaeT OblcTpee B
Har;a3JeHld, MapaiieJbHOM OCH (BpalleHuws # MeLjierHee 1ipH
JBUIKEHIE B ITEPOeHIMKYJASPHOM JI0 OTHOUIGHHIO K OCH hampas-
G050 T '

BfAsKocTh BpalLlaINerocst CBepXTeKyuero »kuakoro resusi-I11
oKaszarach OoJblle, YeM BA3KOCTb reusi-I —mopmanbHol Kua-
KOCTI, Bpalllaloleficss ¢ TOH Ke CKOPOCTBIO, XOTH B HEHOIBHKHOM
COCTOSIHHH  BSI3KOCTb  IKHAKOPO  rejus  pe3Ko najaeT fpH
OXJaKIAeHHH HUKe A-Toukd. Poannocs mapagokcaibiOe HOHSTHE
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«BA3KOCTH cBepXTeKyueil KoMIOHeHTH». Ona o0Okazajach TOrO
e NOPALKA, UTO M BI3KOCTb HOpMavibHON koMmonenTsl. [lapamoke
JBKJMOUAJICH B TOM, YTO CBEDXTeKyuuil XKUAKHI reauii-1I, nmeromui
CAMYI0 HH3KYIO BSI3KOCTb, KaK 0Ka3ajoch, MOXerT o6jajarh B
CUCTOSIHUA  BpallleHnss BS3KOCTBIO OOJbIIeH, WeM y HOpMaabHoi
(wecBepxTekyuell) #HAKOCTH. TEOPETHUECKHMH HCCIEIOBAHHAMH
VBRINCOKEX, MOCKOBCKHX # &HLAHHCKHX  yueHblX ObJIO  ycTa-
HOBNEHO, YTO «BS3KOCTH CBEPXTeKydeH KOMIIOHeHTH» CBs3aHa ¢
ynpyrivi cBoficTBami QefHMAaHOBCKHX BHXpeH.

Takum ©6pasoM, 3KCHepHMeHTa bHAs OcHOBA Teopuu DeiiH-
MaHa Oblia 3aj0xeda B paboTax COPOKOBHIX TOLOB, BLITOJIHEH-
itix D. JI. AmapoHukallBHAH B TePHOH €ro TBOPUYCCTBa, CBs3aH-
WM ¢ MOCKOBCKOf KPHOPEHHOH UIKOJIOM, of pa3puTa B MavibHelureM
1M CoBMecTHO ¢ eno yuenukamu B 50-x u 60-x romax.

Pe3ysibTaThl, CBs3aHHble C M3MepeHHeM [JIOTHOCTH W BSI3-
KOCTH HOPMAaJBLHON KOMIOHeHTH, YIPYPMX CBOHCTB  BHXDEBBIX
peuleToK, @HU30TPONHH  MUCCHIATHBHBIX — TPOILECCOB,  BPEMEH
pestakcanmu  TPH  MepecTPORKaX  BUXPEBLIX  PeILeTOK H- Jp.,
noayvennse . JI. AHAPOHHKAIIBAAM C COTPYAHHKAMH  (aKTHI,
PA3PELHIA  VCTAHOBUThH C IOMOULBIO TOCTaBJEHHBIX Ha reinn-11
YKCMODHMEHTOB  CIIPABEIJHBOCTh  Maell COBETCKHX — TeOPEeTHKOB
(A. B. Murpana, B. JI. T'uus6ypra m . A. Kupxynua) o Tom,
W0 sAepPHOE BeLIeCTBO HEeHTPOHHBIX 3Be3[-TY/IbCAPOB NPEICTaB-
JAseT  ©cobofi  CBEPXTEKYWYIO KIIKOCTb, [LPOHH3aHHYIO KBAHTOBAH-
MLIMH BHXDPSMH.

Ecou [0 OTKPBITHS W HCCJAEAOBAHAN  SBJEHHUS  CBEPXTEKY-
weern  Kamuued, moctpoemust  Teopun cBepxrmekyuecTd Jlanpay u
CO3NAHNA  SKCIePUMEHTAbHONH OCHOBBI 3TOH Teopuu B Ppaborax
Angponnkawsnan, Tlewkcsa W Ap. JOMHHHDYOUIYIO pOJb B
(pnaike  HE3KUX TeMTEpaTyp uhpaJga ToJJamacKas IKoad, TO
foche  YKAIAHHLIX  paboT LUeHTP GHIUKH HH3KHX TeMneparyp
nopemeitaercss 8 CCCP, m abcosioTHO  yTBEpPKLACTCH aBTOPHTET
copencxofl Kpmorennoh 1koas. C 1972 roza 9. JI. Anmponuka-
nweme mpencrasags  CCCP B koMHCCHH 1o OY€Hb  HHU3KHM
TemiepaTypaMm  MeKAYHAPOAHOrO ©0103a UHCTOR H TPAKIALHON
RIS

3. JI. ARIpOHUKAIIBUAN SIBASIETCS OJHNM M3  3aunHaTesef
paammorgoll Gusnkn  TBepmoro  Tema B [pysmm.  C mye-
KOM  TIDY3UHCKOTO peakTcpa HavyaaoCh HHTEHCHBHOES PAa3BHTHE
poasaicnonmoil  dmaukn  TBepacro  Tena B Dpyamm . JI Ann-
POWIKAIUIBAJIN, CTyCTsl JgBAa Toda MCCAe MycKa peakTopa, yKe
NOKMAJLIBAT O Pe3YJbTaTaX —TepPBbIX HceaeroBaduit wma Mexny-
NAPOMIOM CHEMTTO3HYMe B Dene.

Anzposmkaiusiin Obli1a chopmynirpoBara KOHILeTIIHs],
CQIVIACHO KOTOPOH TodYeuHble NeeKTLl, BO3HHKAIOUINE B pe3yJbTaTe
ofJlyneHHs] HOHHBIX  KPHCTAJJA0B MNpH JOCTATOUHOM  Tepechi-
AUQIHN MH KPHCTANJIHYeCKON  pPeLeTKH, MOTYT  «KOHJISHCH-
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PoBaThCA» B AMCIOKAUUOGHHBIe TeTiH.  CrTporofil  TeopeTHKo-
(usnuecKofi KapTHHBL STOTO SBJEHHA He CYIECTBYeT H TIOHBIHE-
Oxnaxo ¢ TIOMOWIBIO- MAUIMHHOTO —SKCIGPHMEHTa B WHCTHTYTE
JOKa3aHa CrnpaBeHBOCTD wpemo-memnono mpouecca. B pansuedi-
ureM ' C TOMOIUBIO  TMPEACTABACHUA O KOHISHCAUUH TOYSHHEIX
AeiheKToB  (MEXKY3eNbHBIX M BaKAHCHOHHLIX) YAaJoCh OO BICHATH
fioNyweHiHEle  HOBBIE pegyJbTathl. B paforax Toro xe nepikoe
OblI0  MOK33aHO, - YTO Pacmaj JUCIOKAUHMH  CONPOBOXKAIETON
HHXEKIHeH B KPUCTAJVIHYeCKYI0 pelleTKy  Gouibuioro ~wHcAa
TOYEYHbIX JedekToB. MallMHHbIE SKCIOPUMEHTH OCBETHIH M- B:
3TOM - CJIy4ae MEXaHH3M mepexoja JHHEHHBIX  IeQeKToB B
TOUEUHbE Ne(QEeKTH. : '

B 0BSI3H ¢ 9THM TOL DPYKOBOACTBOM 3 JI. AHRposHKa BRI
Oblia NPOBEIRHA COBMECTHO C APYLHMH COTDYIHUKAMH COpPHST
IKCMEPUMEHTOB, B KOTOPHIX YCTAHABIHBATHCH 3!aAK»O‘H|OIMeptH*OCTPI
B3auMOLEHCTBHSA TOYCUHBIX Ae(PEKTOB ¢ MHCIOKALHIMIL. A

“COBMECTHO ¢ 'YUeHHKAMH MM GBI LPOBeIeHbI MCCJ]QIIOIBHHMH

PannaUHOHKO CTHMYIUPOBAHHOH NXUDOYSHHH TPUTHSA B KPUCTEAT-
JHYGCKON pelneTke (bmp’mcmro JIHTHS, npenBa‘p»urrethHo oﬁny!meu-
HONO MELJICHHBIME HeHATPOHAMH.
' Kax' noxasasm  uccnenoBamust, — obsyuenve '-Q)mpnﬁcmro
JRTHS - TIPH  (PA3TUUHLIX TEMIIEPATYIDAX TPHBORUT K o'ﬁopa3os'a.ﬁmo
CYLIECTBOHHO Pas3/IMUYHBIX Ne(PEeKTOB B KPHCTAJIHYECKOH peileTKe.
Taxue nedekTsl ABAAIOTCA JIOBYWIKAMH KiIst AuGyHAnpyonrero
Jutag. OTH paGoTHl JErIM B OCHOBY YIYG/IEHHOIG HCCVIELOBARHST
MpOtLeccoB mmpqyysm'n KaK  (paIHaLAOHHO- CTH'MYJ]M‘pOBa\H'H\OH Tax
H TIOCTPaHaLHOHHOI.

“Ocofoe 3HaueHWe CJeXyeT mptunaTb MPE IO HHOMY 371
AHAPOHHKAMBUIE  IKCIEDHMEHTY, B KOTOPOM (HOHHBIH KPHCTAJLI
o6stydasiCl B HATNPSKEHHOM  COCTOSIHMH. = DTOT  3KCIEPUMEHT,
NpOBeNEHHBIH  COBMECTHO € KOJIJCTaMH, YCTAHOBHJ, 4TO: 0bsyue-
K€ B HANPAKEHHOM COCTOSHHH OHUMAaeT PAJUALHONHOE OXPYIl-
YHBAHKE M, YBEIWYMBAsS MPOYHOCTHLIE XaPaKTePUCTHKH TPAMEPHO
Ha ' MOPANOK, 3HAYHTENBHO = yJayullaeT TJacTHUeCKHe —CBOHCTBA
ob/mpyeHHbIX  06pa3ioB. AHAJOrHUHBIA pesyasrar IJAs MeTas-
JHYECKHX KPHCTAJNOB . OblJ  IMOJYYeH ero yueHHKaMu, -H Tem
caMbiM - OBLJIO MOK43aHo, YTo HabaiogeHHubil 34)(1)@?(1‘ &iBJISIeTCH
06umM Al BCEX TBEPABIX KPHCTAMIHUECKHX Ted.

. B macrosiliiee Bpemsl  HOCTPOEHA TeOPHUS  ITOTO sdnq)ema,
OCONJIACHO [KOTOpOH ToJie 'YHPYMHX Hanpsokewud — OpHEHTHDYET
olnpejeseHHbiM 06pa30M HECHMMETDHYHbIE ToueuHble JeheKFH,
BO3HUKAIOUIME B Pe3yJbTate OOTyUeHUs. C

OTH  IKCTEPUMEHTH B JaJsbHefilleM Jerd B OCHOBY Nuesodt
Haywno# -nmponpamMsl - Hayumoro wooBera mno  pamwanuoHHOH
¢usnke tBeproro Teqa AH CCCP, Tak Kak OHH TOK33aJIH,
4TO" «00/yYeHHe B NPUCYTCTBAH MOJIeH (YIPYIUX, TeMIepaTypHbIX;
IOKTPHYECKUX, . MalHHTHBIX ¥ Jp.) . pa3peliaeT  yIpasidTb
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ABWKEHHEM PaJHALHOHHBIX JAedeKToB H HOJyYaTh MaTepuasbl ¢
HOBLIMM WM 3apaHee 33JaHHBIMH CBOACTBAMH. .

~ Ha OCHOBaHHH 3THX e 3KCIEPUMEHTOB MOXHO ObyIo-
YTBEPKAAaTb, UTO HCMBITAHUA Ha pafHALUOHHY CPOAKOCTH pas-—
JIMYHBIX 'MATEpPHAIOB HAKO THPOBOJUTL B YENOBHAX, MAKCHMAJIBHO-
MpUONMKAOWAXCH K YCIOBHSM, NPH  WOTOPHIX  MCIBITYSMBIA
Mamepas JoJKeH paboTaTs B roTGBOM m3aequd. [lepevdcrenubie
(aKThl  CTaviw  ITallHbIME B PASBHTHHM  MDYSHHEKON  LUKOJAbE
UMK TBEPAOrO Tesia H SBUJHCH  KJIGUEBBIMW I/ MHODHX
 HecJeNOBaHHE B mamell cmpane. B pesyabraTe TOro HAYUHOTO
apropureTa, KOTOpHH mnpumobpen Hruemuryt duanku B p6racTH
pagnauvoHHoN (GM3MKH TBepRoro Teka, OH yxe B 1962 r. cra-
HopuTos roscBHod opraHusauweii CCCP mo HM3koDeMOepaTyp-
HOMY  pajualuMQHHOMY MaTepuavioBelemuio, a B 1973 roay
Mpesuauwym AH  CCCP  nopywaer 3. JI. AnapoHmkaussiniy
opraHuzoBaTh Hayumeli coBeTr mTo paauHalponHHOH ° dHBUKE
TBEPJOrO TEJAa W PYKOBOAMTL ero paborofl. 3a 3re Bpemd
BOKpYr ooBeTa oWoTHIOCh 114 yupexnaenull, mMOIYHHSsIEMBIX 15
COIOIHBIM = MuHHCTEDCTBAM @ 9 pecnyOaukaHOKEM — aKAJIOMHIM
HAYK. ' , ‘
Paspupaemas 3. JI. AHApOHHKAQHIBAUIM  KOHLENUHA He
oNpaHuYWiach (QUIMKOH TBEPAOrC TeNa | MO3BOJIHAA [0 HOBOMY
83MVISHYTh (HAa AaJ€KO OTCTOAULYIO, C VIepBOTO B3rusia 06/1acTb —
uanxy GHOMAKPOMONEKYI. :

. K ¢usuke MaxpoMoJekyJ HHATEPeC BO3HHK B CBA3H C BO3~
MOJXHOCTBIO (PACCMATPHBATL BOIHHKHOBEHHE «TOYSYHBIX KE(PEKTOBY
B GHOMaKpOMOMeKyiax (paspbis eXMHUMHBIX (BOJOPONHBIX CBA3EH
8 MoJeKkyse OeJKOB MJIH - HYKNTSWHOBLIX KHCJOT, «KOJIJICKTHB-
#pley  JedeKTH THNA MeTelb, UNPalolLkEX pPOib 3apoAbliued HO-
soit Ppassl). 3. JI. AHLPOHWKALIBHIA (DACCMOTPENT (BO3MOKHOCTD:
TEPMOJUHAMUYECKONO:  MOAXO4A K CTPYKTYPHEIM  TIDEBDALCHHAM
6HOMaKPOMOJ EKYJL.

Daesrep Jlyapcabosuu BemommmaerT: <«Eme B 1954 roay
A 3aaJcsd LUeJbK TPOBEPHThL THIOTE3y 3HAMEHRHTONO y4eHOTO-
¢usuka Opemwa llpenunrepa o Tom, ueM KWBas  MaTepUT
OTIMMAaeTOs OT MepTBOH, ¢ Toukd 3peHus ¢msuka». [Ipobrema
37a oueHb csoxkuasa. [as ee pellenus OHUIM  TPeAEPHWHSTH
fIONBLITKM HAHTH HOBble 3aKOHOMEPHOCTH  METONOM  KaJopH-
MEeTPHH, o ' _

‘Brauane Mmmkpokasopumerpust paspewmna Djeprepy Jlyap-
caBoBnYy COBMECTHO C YYCHHKaMH HafTH. PasHHUY MeXIy HOp-
MaJIGHBIMA M PAKOBBIMH  TKaHsiMM. DBbio  pasBHTO  KPHOGHO-
dmanueckoe  HanpaBieHue  HccoexoBamuii.  Okasanoch,  4TO
pakoBasi TKaHb COMEPXKHT CBA3ZHHOH (MHMApaTHON) BOAH, He
BHIMOpAXXHMBACMOH . HE TpW KaKHX Temmeparypax, Goablue, yem
#iopmanbias, B macrodiiee BpeMs 5TH JTaHHBE NOATBEPIUIIHCH
#e TOJbKO Ha TKaHeBOM, HO TAKXKE H /Ha MOJEKYJSPHOM yPOBHE.
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‘Buynpumonexyaspuble (da3oBble TPEBpalleHHs M3  HATUB-
(H0TO COCTOSIHHS B [JHATYPHPOBAHHOE, O KOTOPHIX  IOBOPHJIOCH
BbINIE, 0KA3a/iOChb BO3MOXHBIM H3y4aTh [OCHE TOro, Kak B
HiuctaryTe  ¢Qusmks  ObLT  CKOHCTPYMPOBAH UGB (EpPeHIHAILHbI
~CKaHWPYIOUIHH MHKPOKAJIOPHMETP C UYBCTBHTENbHOCTHIO 10-7 Barr,

[ipn6opbl  3TOro  THNA PAPELIUSH . BIEPBbHE HIMEPHTD
“TaKWe BaXHble  KOHCTAHTbl, /K&K TeIIOTA  PACKPYIHBAHHS
Apoiroii  cmpasmu JHK, mpofinoii omupaau GeakoBOR MOJIEKYJBl
«KOJITAreHa», TeMJOTYy ReHaTypauHd  MOJEKYJd  TPaHCIOPTHON
PHK 1 MHCTHe apynue.

MuKpOKaOPHMeTPHS  PA3peluaa  IMOCTPCHT  LHANDAMMAL
~COCTOSIHHST  PacTBOPCB  OHOJOMMYECKH — BaKHBEX — BEILECTB B
LIHPOKUX [Malla3oHax KOHLEHTpauHH, TeMmnepatyp H T. 1.

B cBa3u ¢ ynoMmsmyremu paboramu . JI. Angponukaimmsman
‘Opl1a  Handcana cTaThss <«HekoTtopble mnpo6ieMB COBPEMEHHOH
Onousukn B CBeTe  TEMJOBHIX  H3MepeHHH»,  H3jarawimas
~cjiokupiylocs: B MHcTHTyTe ¢u3HKH KoHuenuuio. PasBuTne sToft
KOHUENUMH npuBejo . JI. AHIPOHHKAUIBHJAH H €r0 YUYEHHKOB
K HH3KOTEMIIEPATYPHBIM  HCCJEIOBAHHAM  Pa3HOCTH 3IHTPOMHI
"HaTuBHOH MoJeryasl JIHK u xaortuueckoifi cMecH COCTaBIASIOMMX
‘e¢ HyK1eoTHa0B. Jta pabora Ghuia ormeuena B 1985 romy
npemueil Ilpesumwyma AH T'CCP.

Muxpokancpumenpus, paspadorannas 8 HHcruTyre  (usuxu
NO3BO/INJIA  YCTAHOBHTL ONpEeNeJeHHble pa3/Iuus MeXIy Hop-
MaJbHBIMH W PAKOBLIMH HperapaTaMH Kak Ha ypoBHE MaKpo-
"MOJIEKYJ, TakK M Ha YPOBHe HALMONEKYISPHBIX CTPYKTYpP M
- CyOKXNeTOUHBIX OPraHeI. '

Vomexu 1KOAB DMPY3HHCKUX  GHOPH3WKOB, OCHOBAHMON H
‘pykoBognMoit D. JI. AHADOHMKAUIBHJIH, CBS3aHb, THCAJ aKaleMHUK
"H. M. Jlndwuu, ¢ co3LaHHEM CBOENO .MeTOLa — MeTona - awd-
«(pepesuHaNbHON  CKaHHPYIOLlel  MHUKPOKAJCPHMETDPHH, [JaBLIETO
- COBETCKMM  YUYEHBIM BO3MOXHOCTb 3aHATb JIMIWPYIOLLEE MO-
JIoXeHHe B 06nacTH  IKCNEPHMEHTAJNBHONH TepMOoIWHaMUKH 6 HO-
MaKPOMOJIEKY .

B 1978 rony 3a unkn paGor «CxaHHpyOLas MHKDOKAIODH-
“METPHS — HOBBIH METOL HCCaedoBaHHA GuoMakpomoekyas 3. JI.
ABEpOHIKAIIBHAK OBl BTOPHYUHO YIOCTOEH  COBMECTHO ¢
"MOCKOBCKWMH  KoJJjeram#  TlocynaperBenmnoit nmpemun CCCP.

Pazinume Qusnuecknx (Temuiosbix) OBOHCTB HOPMaJAbHBIX
# pPAaKOBbIX INpPENapaToB 3acTaBHIO HCKATb DPASJHUMA H B HX
xaMuueckux cBofictBax. C sroit uenpio O. JI. AHAPOHMKAIIBHIH H
©@r0  YUeHHKaMH  OblJ  DPHMEHSH  HeHTPOHHO- AKTHBANMOHHbI}
aHaJu3, OCYLLeCTBJSIEMbIH ¢ NOMOMIBIO  SIAEPHOTO  peakTopa
"HMucmuryra Gu3ukd. AXTHBAIMOHHBIA aHAaJH3 O0HADPYKUI PE3KYIo
pasHMIy B codepxaHuu TAXKeJAHX MeramioB B8 JHK, xaerkax u
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TKaHAX  ONyX04eBONO  IpoHCXoXAeHAA. Co3gaza  KOHUENUHSA
‘0 TOM, YTO (paK COTPOBOXKAACTCS HaPYIIEHHeM MeTaano60/m3ma
MeTa1c8 Ha BoeX YPCBHAX GHOJOMIUECKOTO (YHKIHOHEDOB NS,

baaromaps mpoBemeHH0 HCCAeLOBAHHE B Hanbodee  aK-
TyaJeHbIX 00J1aCTAX cOBpeMeHHON GHu3uKN, 3a60Te O BOCHHUTAHHH

HAYUYHbIX KaJpOB, CO3JAHHIO W BHEADEHHUIO HOBOH IJKCNEepPUMEH-
TaapHOH  TexHHKH, HMHCTUTYT - QUM3KWKM CcTax KPYIHHBIM HCCae-
JOBATEIbCKIM  HEOHTPOM COBDOMEHHONO THIA €O CBOUMH OPHIH-
HaJbHbIMH HCCJeIOBAHMAMH u Oblsl yaoctoed B 1969 rony opaena
Tpyrosoro KpacHoro 3uamenu. [To wmuennio axazemuka A. I
AnekcaHIpoBa, CBeXeCTb  HayUHbIX  HanpaBJeHHil, BLICOKOE
'SKCNEPHMEHTA/IbHOE HCKYCCTBO, XOpOLUIMEe KOHTAKTH (DPH3HKOB-
TEOPSTHKOB M 2KCNEePHMEHTATOPOB ONpepesiioT JHUO HHCTHTYTA.

9. JI. AHLpCHHKAIIBUAN HE 3aMKHYJICH B paMkax HayuHOTO
TBopuecTBa. CTOMb Ke 3HAUUTENBHON SBJASETCS Ielaroruieckas
JeareabyocTs daeBTepa Jyapcabopuua. Ilog ero pykoBoacTBOM
B TOuaHCCKOM TOCYyZapCTBEHHOM VHHUBEPCHTETE Ha CO344HHOR

av Kadeape  IKCTIOPHMEHTAIbHOH — GH3MKH  OpraHu3oBaHbl
Xopour>  obopyaoBaHHbIe  yuelHble U HAYUHBIE TIPONPAMMbB  H
Jabopatopui.  PaBoThl  ero  yMeHHKOB MOJb3YIOTCS  UIMPOKUM

MeXX/AyHapoaHbiv npusnanHeM. CBOKX HayuHO-HCCJAELOBATENLCKYIO,
HAYUHo-oprali3 alitoHYI0 I TeJarorHiuecKyo aesTeNbhocTh . JI.
AnapoHIKAIIBIIH  COBMEILaeT € MHTeHCHBHON  06UIeCTBeHHOR
HesITeNbHOCTBIO:  OH  HeOQHOKDATHO  u3BupaJicss  AelyTaToM
Touwancokoro  ropogckoro  Cosera, 6bla genytatom BepxosHoro
‘Cosera T'CCP  nByX cCO3biBOB, HarpaskmeH oOpleHOM JleHwnHa,
Tpemsi opaemami  Tpymosoro  Kpachoro 3HaMeHH, MHOTUMHA
menanavu. ssasercs wienoM IIpesnpmyma AH I'CCP. Kak yxe
roBOpH.IOChH, «CH BO3riaBider Havunbiii coser AH CCCP no
paspmamionHol (Gu3nKe TBEpAOro Tesa. Kpome TOro, SIBASIETCS
urenoMm MexsegoMmctBenroro Hayunoro coseta mo MOseKyJIsApHOL
revetuke AH CCCP w Tockomurera CM CCCP no mayke u
TexHuke, wuaenoM Dropo Hayuhwonro comera mo Guodusuke,
unemom  Broopo  Hayunoro copera no usuKe HH3KHX TeMliepa-
Typ, uaeHom 01opo OObeJHHEHHOrO HAYYHOTO COBeTa M0 (HU3HKE
TBEPAOro Tesa, uieHoM Omopo [HayuHoro cometra mno -¢usnke
KocmmueokHx  Jayuefl. Cocrour unesom penkosierun JKITD,
«buodusuxa», unenom peaxounernn «Moambe», unewom pea-
KoJuternu  oxkypeana ,Jonurnal  of Low  Temperature Physics«.
usnaowerocs B CHIA. 3. JI. AHAPOHUKALIBUJIN — aBTOD CBBille
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170 meyaTHBIX TPYZOB, CPeAH KOTODPHIX y4eGuHK, MOHOTrpaduue-
CKHe CTaTbH U (KPYIHBbIE HaydHble OG30DHL.

«B Tounucu, —rosopur aesrep JlyapcaGosuu, Bo MHe
OUYe€Hb paHo TPOCHYIOCh UYBCTBO marTpHomuima. S gan  cebe
CJIOBO TNPHHECTH MOJb3y MOEMY HapoIy».

dneprep JlyapcaGoBHY IIeAPO CEET WAEH HOBHIX (MCCJe-

AOBaHUil B IKPYry CBOHX KOJJIEr H YyuyeHWKOB. MuoDHe WX
KOHKDETHbe HAy4YHble PE3YJabTaThl — IJIOJOTBOPHbIE  BCXOIbI
ITHX HACH.

I[T. . Acaruann
I M. MpeBAHIUBHUJIH
N A Hackujgallsuau



ELEPTER L. ANDRONIKASHVILI
(A ‘Short Review of his Scientific and Public Activities)

Elepter L. Andronikashvili was born on 25 December, 1910 in
Leningrad into the family of Luarsab N. Andronikashvili (Androni-
kov)—a Georgian scholar (barrister) and public figure. E. Androni-
kashvili’s mother Ekaterina Yakovlevna was endowed with a literary
talent. She wrote stories but published them very rarely, and only
aunder a pen-name.

Andronikashvili spant his childhood in Leningrad, Moscow and
Tula gubernia. In 1921, after the establishment of Soviet power in
Georgia, Andronikashvili with his parents moved to Tbilisi where
he went to secondary School. In 1925 he returned to Leningrad and
continued his studies at a secondary school. In 1928 he entered .the
physico-mathematical faculty of the Leningrad {Kalinin Polytechni-
cal Institute from which he graduated in 1932 as a specialist in
physics.

In the same year Andromkashwll was assigried to work as an
engineer in the radiographic laboratory at Moscow Central Aero-
hydrodynamic Insitute (CAHI). After the All-Union Scientific Re-
search Institute of Aviation Materials was constituted as the result
.of branching of from CAHI he joined the staff of the newly estab-
lished Institute.

In 1934 Andronikashvili was mv1ted to Thilisi State Univer-
sity (TSU) to serve as assistant-professor. In December 1935 he
«efended his candidate’s thesis in physico-mathematical sciences:
»Concerning the formation of centres of phase changes in condensed
systems“. Developing the statistical ideas on the same topic the
scientist set to roentgeno-structural analysis of phase changes in
metallic alloys. In order to verify thermodynamical and statistical
concepts on the character of formation of the generation of a new
phase Andronikashvili with his collaborators developed methods of
dispersion of metals and alloys.
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In 1938 he was appointed Head of the chair of experimsntal
physics (organized by him) at TSU. In the same year the scientist:
was appointed assistant dean of the physico-mathematical faculty.
In 1940 Andronikashvili was attached to the Institute of Physical
Problems of the USSR Academy of Sciences for a year to improve
his professional skill.

In that pericd Andronikashvili’s scientific interests were con-
nected with the problem of superconductivity, to which he returned
in later years.

In 1940 the young scientist took a doctorate course at the
Institute of Physical Problems of the USSR Academy of Sciences.
In 1941 Andronikashvili—together with the USSR Academy of Sci-
ences—was evacuated to Kazan; he interrupted his doctorate studies
and was sent to work at the USSR Academy of Sciences.

Andronikashvili writes in his memoirs: ,From superconductivity
to physiological optics, from the dream about liquid helium to the
study of the effect of shock waves on the living organism—such was
the leap I hed to meke tegether with the change of my place of
work«.

He studied the preblem of visien in the dark, the rate of ocu-
lar edeptaticn when following a fast-moving luminous point (an
aircraft in the rays of thke searchlight), until the advent of the
radar.

Then came scientific collaboration with physiologists, and Andro-
nikashvili studied the character of affection of different tissues of
the animal orgenicm alcrg with the efficacy of protective means.

In the stmrmer of 1944 Andrenikeshvili received a letter from
P. L. Kapitsa, inviting him to the Institute of Physical Problems to
continue his investigations in the field of low temperature physics.
That was a very significant point in Andronikashvili’s scientific
life—he teczme cne of {te forrders of anew science—physics of super-
con ductivily. After Kepitsa’s basic works who had discovered super-
conductivity end the creaticn «f the thecry of this phencmencn by
L. D. Landau, the question arose of experimental corroboration of the
predictions of the thecry on the possible existence of two indepen-
dent types of motion in helium 1I, and of measuring the tempera-
ture dependence of the densities of its superfluid and normal compo-
nents. Such corroboration of Landau’s theory was obtained by means
cf a series of tests called , Andronikashvili’s experiment«.
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+'. In his subsequent experiments Andronikashvili measured in a
broad region the temperature dependence of the density of the nor--
mal compenent. Of no less importance were the first ‘measurements-
of the temperature dependence of the viscosity of the pormal com--
ponent. These measurements confirmed the validity of Landau’s idea,.
viz. that only the viscosity of the normal part is physically rele«
vant and nct the viscosity of the entire mass of helium II as such.
It was thereby proved that the basic contribution to viscosity is made-
not by the scattering of the atcms «<n atoms, but by thte scattering:
of heat excitations on rotons on thermal excitations of the same type:
(roton viscosity). In these series of experiments a low-temperature.
branch of viscosity was discovered, which was explained in Khalat-
nikov’s studies as the result of the scattering of the phonon exci--
tations on rotons, being designated ,phonon¢ viscosity. The measure~
ment of the viscosity of the normal component proved to be-
important in the confirmation of Landau’s conception cn the role of.
quasi-particles.

The so-called ,Andronikashvili experiment“ was repeated at
various times and in different countries pot only with a view to.
specifying some of its propositions, but also discovering new depen-
dences, e. g. the critical velocity in helium 11, determination of
the effective mass of the impurities of *He (Los Alamos, USA;
Cambridge, England; Ottawa, Canada; Pasadena, USA; etc.). This
experimental method continues to be used today as one of the methods
of studying quantum magnetohydrodynamics (*He) (Reppy, Cornell,
USA). ‘

The correctness of the equations of two-liquid hydrodynamics
was first verified by Andronikashvili in 1948 while analysing the
experimental data on the counterf’ow of normal and superfluid com-
ponents through very thin capillaries and gaps.

An analysis of all experimental studies by foreign as well as
Soviet authors—carried out from two foints of view: two-liquid
hydrodynamics, on the one hend, and statistical physics of quasi-
particles, on the other—served as the basis of Andronikashvili’s.
monographic paper (the theoretical part was written by E. M. Lii-
shits), which was translated into English in' the USA.

Sharp differences with Landau’s theory arose in connection
with the experiment with rotating helium I, carried out by Andro-
nikashvili in 1948.
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This experimert was conducted in the same way as had been
«originally proposed by Landau himself. Instead of the expected tem-
perature dependence of the depth of the meniscus of rotating helium
11 it behaved as a mest ordinary liquid, moving as a whole. Several
years later a similar experiment was carrled out mdependently at
Cambridge. : . o

It seemed that the unforeseen result of the experiment with ro-
tating helium II shoul be interpreted as the disappearance of the
superfluidity phenomenon at the velocities of rotation used. Howev-
«r, a test conducted by Andronikashvili with a collaborator showed
that the thermo-mechanical effect—a specific phenomenon of helium
II—continued to exist at any of the velocities attained. The phenome-
non of superfluidity nol only did not disappear but even the re-
Tation of nermal and superfluid compornents remained invariable.

The result was fully explained 'in terms of the theory of Onsa-
-ger-Feynman who introduced into quantum hydrodynamics the con-
cept of vortices of the superfluid component. These vortices are
quantized because the angular momentum of a helium atom at its
movement round the axis of the vortex is multiple of the Planck
constant.

In 1948 Andronikashvili defended his doctoral thesis on the
topic: ,Researches on the hydrodynamics of superfluidity«.

In 1952 Andronikashvili’s experimental _studies that had served
as the basis of quantum hydrodynamics—a new development in mod-

_ern physics—were awarded the State Prize of the USSR. After
defending his thesis, the scientist returned to Thilisi to lay—in col-
laboration with his colleagues—the foundation of experimental phy-
sics—,for  which young Georgian scientists yearned and the public
demanded from me...“ (E. L. Andronikashvili). In 1948 he was
elected professor of Tbilisi State University and in 1949, correspond-
ing member of the GSSR Academy of Sciences. He interrupted
his research into the physics of superfluidity on account of his re-
moval to Tbilisi, where at the times the facilities were not yet
:available for conducting cryogenic experiments.

From then Andronikashvili's interests shifted to elementary-
particle physics—a new area to him. In 1949 he directed the set-
ting up of the Elbrus High-altitude Station designed for work on
problems of the physics of cosmic rays and of high-energy parti-
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«les. Im 1950 he headed the organization of the Institute of Physics
at the GSSR Academy of Sciences. From 1951 to the present day
Andronikashvili has beeii its permanent director. Already in 1952,
‘the researchers of the Elbrus expedition recorded—for the first time
in the USSR—elementary—Ilater called ,strange“—particles. In 1955
a subterranean laboratory was set up in Tbilisi with a view to study-
ing the penetrating component of broad atmospheric showers of
cosmic rays. An investigation of the spatial distribution of high-
energy mu-mesons, carried out by Andronikashvili in collaboration
with his pupils, showed that 1) mu-mesons are concentrated largely
in the channel of a shower or close to it, and that their transverse
momentum is considerably smaller than its longitudinal counterpart,
in order not exceeding- 10%v. This effect was established much ear-
lier than analogous conclusions drawn on the basis of the use of the
method of photographic emulsions and by means of accelerators.

The increased interest in the transverse momenta of secondary
particles appearing as a result of high-energy interactions stems from
these studies of Andronikashvili and his colleagues. This interest was
understandable. The sharp différence in the size of the transverse
momentum of secondary particles in comparison with their longitudi-
nal counterpart served as in indication of the presence of soms inner
structure of elementary particles. This experiment is discussed in
detail in Coconi’s review article published in ,Handbuch der
Physik«.

Later, in collaboration with his pupils Andronikashvili studied
the transverse momenta of pi-mesons, K-mesons, lambda- and-sig-
ma-hyperons, recorded while studying cosmic rays. A conclusion was
drawn on the radius of those volumes of interactions in which strange
particles are produced. Actually these were one of the first studies in
which attempts werz made to determine the structure of elementary
particles. o
' ‘At present researchon nuclear interactions in cosmic rays and on
accelerators, in particular the study of the transverse momenta, is still
one of the major directions of work at the Institute of Physics of
the GSSR Academy of Sciences and its unique alpine station at
Tskhra-Tsqaro, set up by Andronikashvili and his collaborators. The
problem of transverse momenta is one of the basic tasks of the In-
ternational experiment ,RISK¢ on the accelerator in Serpukhov.
This experiment is carried out by the United Nuclear Research In-
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stitute and the Institute of Physics of the GSSR Academy ef Scien-
ces in collaboration with the various physical institutions from all
the countries of the Socialist Community. _

In 1955 Andronikashvili was elected full-member of the GSSR
Academy of Sciences. In 156 he demonstrated the necessity of con-
structing a nuclear reactor in the Caucasus. This initiative was
supported by I. V. Kurchatov and, in 1957, Andronikashvili direct-
ed the construction of a research nuclear reactor. Already in 1959+
soon after the first nuclear reactor was comissiored in the Caucasus,
Andronikashvili headed a greup of young specialists; it is due to
this that Georgia now has highly trained specialists to operate the
reactor and in the field of solid-state radiaticnal physics, for com-

" plex computations in neutron physics, and for research on applied
nuclear physics.

In 1960-1961, for the first time in the USSR, Andronika-
shvili and his collaborators construcled and realized in metal a low
temperature loop permitting to irradiate the objects under investiga-
tion in the fuel core at low temperatures (—190°C); a series of
unique installations was designed for the measurement of a number
of physical and speed-torque characteristics in the ccre (of the
nuclear reactor) in a wide range of temperatures. All this gave rise
to the development of low-temperature radiaticnal material studies.

Many years later low-temperature loops found application im
other organizations of the USSR.

In 1960 Andronikashvili was awarded the title of Honoured
Scientist of the GSSR. .

In the same year he was elected member of the first commit-
tee of the International Institute of Cold. The arrival in Tbilisi in
1961 of N. Bohr, doyen of modern physics, Nobel Prize Laureate,
was an outstanding event in the life of Georgian science. Concern-
ing his visit of the Institute of Physics, N. Bohr wrote: ,Inves-
tigations carried out by Prof. Andronikashvili in the field of low
temperature physics in general, and in the study of the remarkable
phenomenon of superfluidity, in particular, are known all over the

world“.
Research in the field of superfluidity was resumed by Androni-

kashvili in 1956-1957 when instruments for the production of liquid
helium were put into operaticn in Tbilisi. :
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© On the basis of Feynman's above-mentioned theory on quanti-
2zed vortices engendered in the surerfluid component of liquid heli-
um I1 Andronikashvili and his coworkers drew conclusions and start-
ed ‘work on their verification as soon as an opportunity presented
fitself. '
: The interests of the Georgian cryogenic school have since be-
ieame closely interwoven with Feynman’s ideas. It was shown experi-
tmentally that, owing to the presence of quantized vortices, rotat-
ling liquid helium II possesses a torsion modulus, as if it were a
'solid body. '

Its dissipational properties are of anisotropic character: helium
tflows out of a rotating container with small holes in the bottom
‘and in the side wall fuster in the direction to the axis of retation,
#nd slower when moving in the direction perrendiculer to it.

The viscosity of rotating superfluid liquid helium II turned
out to be greater than that of helium Il—normal liquid rotating
with the same speed, although in steady state the viscosity of liquid
thelium drops drastically when cooled below the A-point. The para-
doxical concept—,viscosity of the superfluid component“—came
yinto being. It proved to be of the same order as the viscosity of
.the normal component. The paradox lay in the fact that superfluid
yliguid kelium II. which has the lowest viscosity, may possess—in
.the rotating state—a greater viscosity than has the normal (nonsu-
‘perfluid’ liquid. o

Theoretical studies of Tbilisi, Moscow and British scientists
~established that the ,viscesity of superfluid component“ is linked
' with fte elasticity properties of Feynman’s vortices. .
B Thus, the experimertal bases of Feynman's theory were laid by
‘the stydies carried out in the 194Cs by Andronikashvili in the
:period of his work related to Moscow cryogenic schosl and devel
soped subsequently in collaboration with his pupils in the 1950s and-
1960s.

' The results connected with the measurement of the density and
- viscosity of the normal component, the elastic properties of vortex
~lattices, the anisotrory of dissirative processes, relaxation time at
t the rearrangement of vortex lattices, and |other facts obtained by
Andrenikashvili znd his collaborators allowed to establish—with the
help of the experiments conducted with heliun I1—the validity of
the- ideas of Soviet theorists (Migdal, Ginzburg, Kirzhnits), viz.
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that nuclear matter of neutron pulsars constitutes a superfluid liquid
pierced by quantized vortices.

Whereas prior to the discovery and study of the phenomenon
of superfluidity by Kapitsa, the construction of the theory of super-
fluidity by Landau, and the creation of the experimental basis of
this theory in the work of Andronikashvili, Peshkov, and others
the Dutch school of low-temperature physics played the dominant
role; after the work just cited the centre of low-temperature physics
shifted to the USSR, and the authority of Soviel cryogenic school
became absolutely established.

From 1972 Andronikashvili represented the USSR on the Com-

mittee on very low temperatures of the International Union of Pure
and Applied Physics.
' Andronikashvili is one of the initiators of radiation solid-state
physics in Georgia. An intensive development of radiation solid-
state physics in Georgia began with the slart of a Georgian reac-
tor. Two years later after the start of the reactor Andronikashvili
reported on the results of the first investigations to an International
symposium in Vienna.

Andronikashvili formulated a conception according to which
point defects appearing as a result of the irradiation of ionic crys-
tals at an adequate supersaturation of the crystal Iattice with them
may become condensed into dislocation loops. No rigorous theoretico-
physical picture of this phenomenon has hitherto heen presented.
However, the validity of the proposed process has been proved at the
Institute with the aid of a machine experiments. Sibsequently, it
became possible to explain the obtained new results with the help
of the concepts of condensation of point defects (inferstitial and
vacailcy).

In studies of the same period it was shown thal the decay of
dislocations was accompanied by the injection of a great number of
point defects into the crystal lattice. In this case, tou, machine ex-
periments shed light on the mechanism of transition of linear de-
fects into point defects.

In this connection a series of experiments was carried out by
Andronikashvili and his collaborators in which the regularities of the
.interaction of point defects with dislocations were ascertained.

In collaboration with his pupils Andronikashvili conducted re-
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search into radiationally stimulated diffusion of ftritium in a crystal
lattice of lithium fluoride irradiated beforehand with slow neutrons.

The investigations showed that radiational treatment of lithium
fluoride at different temperatures resulted in the formation of mate-
rially different defects in the crystal lattice. Such defects are traps
for diffusing tritium. These studies served as the basis for an in-
depth investigation of the diffusion processes — both radlatxona]ly
stimulated and postradiational.

Special mention should be made of an experiment proposed by
Andronikashvili in which an ionic crystal is irradiated in stressed
state. The above experiment, carried out by Andronikashvili in col-
laboration with his colleagues, showed that irradiation in stressed
state removes radiational embrittlement and, increasing the strength
characteristics by an order, materially improves the plastic proper-
ties of the irradiated specimens. An analogous result for metallic
crystals was obtained by his pupils, proving thereby that the observed
effect is common to all crystailine solids.

At present a theory of this effect has been created according
to which the field of elastic stresses orientates in a certain way
nonsymmetric point defects resulting from irradiation.

Subsequently these experiments formed the basis of a whole
scientific programme of the GSSR Academy of Sciences Scientific
Council for the radiation physics of solids as it had been shown
that irradiation in the presence of fields (elastic, temperature, elec-
tric, magnetic) allows to control the motion of radiational defects
and to obtain materials with new or preset properties.

On the basis of the same experiments it became possible to
assert that radiation stability tests of different materials must be
conducted under conditions approximating those under which the
material tested must work in the finished product.

The above facts proved momentous in the development of the
Georgian school of solid-state physics, being crucial for many researuh-
es carried out in our country.

As a result of the scientific authority won by the Institute of
Physics in the field of radiational solid-state physics in 1962 it be-
came the leading organization in the USSR in low temperature radia-
tional science of materials. In 1973 the Presidium of the USSR
Academy of Sciences entrusted Andronikashvili with setting up a
Scientific Council for radiational solid-state physics and to direct
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its work. Since then the Council has united 114 institutions belong-
ing to All-Union mnmstrles and 9 republican Academies - of Sc1-
ences.

The conception deve]oped by Andronikashvili did not co&ime
itself to sclid-state physics, but made it possible to examine -in a
new light' the physics of biomacromolecules—a remote area, at: hrst
sight. ,

The ‘interest in the physics of macromolecules arose in cwnec-
tion with the possibility of considering the emergence of »point
defects in biomacromolecules (breakage of single hydrogen bonds in
the molecules of proteins or nucleic acids, loop-type ncollective«
defects playing the role of embryos of a new phase). Andmmka-
shvili considered the feasibility of using the thermodynamic: approachf
to the study of the structural changes of biomacromolecules.

The scientist recalls: ,As far back as in 1954 | set myself . the
task of testing the hypothesis advanced by the famous physicist Epwin
Schrodinger as to in what dozs living matter differ from its dead
counterpart from the point of view of a physicist«. In order to- solve
this “highly complex problem attempts were made to dxscover new
regularities by the calorimetric method.

At first microcalorimatry enabled Andronikashvili and his ‘pu-
pils to detect the difference between normal and cancerous tissues.
The cryobiophysical line of research was developed. Cancerous tissue
“was found to contain more bound water, not freezing out at any
temperature whatsosver, than normal water does. At present: these ™
data have been confirmed not only at tissue but at molecular level
as well.

The design and construction at the Institute of Physics of a

different scanning microcalorimeter with 10-"W sensitivity allewed
to study the above-said intramolecular phase changes from natwe- to
denatured state.
/ Devices of this type made it possible to measure for the ﬁirst
- time such major constants as the heat of the unwinding of the dou-
ble helix of DNA, triple helix of the protein moleculer of ,,collage “.
the heat of denaturation of molecules of transport RNA, and many
others.

Microcalorimetry helped to plot diagrams of the state of: solu-
tions of biologically important substances in wide ranges of concehtra-
tion, temperature, and so on. ‘
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In connection with the studies just cited Andronikashvili wrote
a theoretical article: ,Some Problems of Modern Biophysics in the
Light of Heat Measurements¢, setting forth the conception that hafi
taken shape at the Institute of Physics. The development of this
conception led Andronikashvili and his pupils to low ter.nperature
investigations of the difference of the entropies of the native m.ol'eu
cule of DNA and the chaotic mixture of its component nucleotidis.

In 1985 this study was awarded the Prize of the Presidium of
the GSSR Academy .of Sciences. ,

The micro:alerimetry, developed at the Institute of Physics,

permitted to establish certain differences between normal and cancer-
ous preparations beth at the level of high molecules and subcellular
organelles. ’ ‘
" The successes of the schoo! of Georgian biophysicists, established
and headed by Andronikashvili, are conne:ted—Academician Lifshits
fwrote—with the creation of their own method—the method of dif-
erentiated s;anning micrecalorimatry, enabling Soviet szieatists to
take a leading position in the field of the experimental thermodyna-
mics of biomacromolecules. -

. In"1978, for the second time, Andronikashvili and his Moscow
colleagues were awarded the State Prize of the USSR for the series
of studies ,Scanning micrecalorimetry—: new method of study of
‘biomacromolecules.« .

The difference between physical (thermal) properties of normal
and cancerous preparations prompted the search of differences in their
-chemical properties. To this end, Andronikashvili and his pupils used
neutron activation analysis carried out with ths help of the nuclear
reactor of the Institute of Physics. Activation analysis revealed a
drastic difference in the content ol heavy metals in DNA, in the cells
and tissues of cancerous origin. The conception has been  developed
according to which cancer is attended by a breakdown of the metabo-
lism of metals at all levels of bielogical functioning.

Owing to research being conducted in the most urgert fields of
amodoarn paysics, care for the training of scientific personnal, the de-
velopment and implemantation of new experi nental technology the
Institute of Physics has become a modern major research centre with
its original studies, and in 1969 it was decorated with the »Order of
ithe Red Banner of Labour«. In Acad. A. P. Alexandrov’s view, the
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novelty of scientific trends, high-skilled experimentation, good: con-
tacts of both physicists-theorists and experimentaters make for the
prestige of the Institute. . ‘

Andronikashvili’s activities have not been confined. to scientific:
work alone; his educational work is no less significant.

Well equipped educational and scientific programmes and.labora--
tories have been set up under his guidance at the chair ot experi-
mental physics established by him at the TSU. The studies of his-
pupils have won international recognition. Andrenikashvili combines
his scientific research, scientific-organizational and educational work
with intensive public activities: he has been repeatedly elected a
deputy of Tbilisi City Council, he has been a deputy of the Supreme
Soviet of two convocations of the city Council, is decorated with
the ,Order of Lenin«, three ,Orders of the Red Banner of Labour¢, -
and many medals. He is member of the Presidium of the GSSR
Academy of Sciences. As stated above Andronikashvili heads the
Scientific Council at the GSSR Academy of Sciences for radiational
solid-state physics. Besides, he is member of the International Scien--
tific Council for molecular genetics at the GSSR Acad. Sci. and the
State Committee for Science and Technology of the Council of Mini-
sters of the USSR, member of the Bureau of the Scientific Council’
for biophysics, member of the Bureau of the Scientific Council for~
low temperature physics, member of the Bureau of the Joint Scien-
tific Council on sclid-state physics, member of the Bureau for .cos~
mic ray physics. He is member of the editorial board of the ,Jour-
nal of Experimental and Theoretical Physics“, ,Biophysics«, , Moambe*
(Bull. Acad. Sci. GSSR), member of the editorial board. of the ,Jour--
nal of Low Temperature Physics¢ published in the USA.

Andronikashvili is the author of mofe than 170 works including’
a text-book, monographic papers, and majer scientiiic reviews.

»In Tbilisi—Andronikashvili says—the sense of patriotism awak-
ened in me very early. 1 pledged to benefit my people«.

Andronikashvili lavishly produces ideas for fresh research among:
his colleagues and pupils. Many concrete scientific results obtained
by the latter constitute the outcome of these ideas..

P. G. Asatiani.

G. M. Mrevlishvili
1. A.Naskidashvili



