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LLIkona Teopetnyeckon Pusmukun JlaHpay

1932-1937 rr. Jles Aasnposuy JlaHaay — 3aBeaylOWMM TEOPETUYECKUM OTAE/IOM YKPAUHCKOro
$dun3nKo-texHuueckoro MHcTUTyTa (XapbKoB) — 3aporkaeHue LLKonbl JTaHgay: HaYano co3gaHua
Kypca «Kypc Teopetuueckomn pmusmkmn» (Nlanpay v Jinpwuy 10 TomoB); TeopmuHMmym JlaHaay.

C 1937 ropa NNanpay — 3aB. Teopotaenom MHctutyTa dpusmnyeckux npobnem AH CCCP M.J1. Kanuupbi,
lepoi coumanuncTuueckoro Tpyaa 1954, Nlaypear Hobenesckoit npemum 1962 «3a nuoHepcKue
uccnedosaHusA 8 Meopuu KOHOEHCUPOBAHHO20 COCMOAHUSA, 8 0COGEHHOCMU HUOKO20 2e/Us».
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A. Abpunkocos

B 1950, B BO3pacTe 22, AneKceun
AbpunKocos 3aWNTUN
KaHAWOATCKYIO  AUCCcepTauuto
nocBALWEeHHYI0 Tepmoanddpysnm
B  YaCTU4HO  MOHWU30BAHHOM
naasme.
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lll. OTKpbITHUE cBepxnposoaHuKos |l poaa

1950: TuH3bypr-IlaHaay
PeHomeHonormveckasa W-Teopus

WWecypry Navpay 3 CBepXnpoBOAUMOCTU
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Bonbwou ycnex teopuu I'J1

1 Kpumuyeckoe nose u HAMa2HU4YEeHHOCMb MOHKOU NAeHKU.
MepeoxnaxcdeHue u nepezpes.

2  Kpumuyeckuii moK moHKol npoeosnoKuc x<1

3 KeaHmosaHue ma2HUMHO20 MOMOKd

4 JHepaua epaHuybl pasdena ceepxnposooawel u
HopmasnoHoU a3
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JKcnepumMeHTanbHaa sepugpukaums teopum 11

B 1951-1952rr. ABpnKocoB 1 3aBapuuKun,
akcnepumeHTaTop n3 NI, 3aHMMaNnUCb NPOBEPKOM
npeacka3aHUmM HeJaBHO CO34aHHOM TeEOPUK
cBepxnpoBoanmoctu MMH36ypra n JlaHpgay Ana BeINYUH
' KPUTUYECKUX MATHUTHbIX NOIEN TOHKUX NAEHOK.

N3 HoBeneBcKon peyn AbpmnKkocosa:

“Hukonan 3aBapuULKMIA HaYan N3MeEPATb

KPUTMYECKOE Nnone TOHKUX NAeHOK. Teopusa n
3KCMEePMMEHT COBMNaaanun naeanbHO, B TOM Ynucae 0
NO M3MEHEHMIO XapaKTepa Nepexoaa: NepBoro
poaa npu 60nbLIKX TONWMHAX U BTOPOTO poaa o2k
npu MmeHblLKnX. Bpoae 661 Bce 6b1/10 B NOpAAKE,
HO Ha4ya/IbHUKA 3aBapuLUKOro AnekcaHgpa _
LLlanbHMKOBa 3TO He yaoBneTBopuno. OH CKasan, 0
YTO NJIEHKU, KOTOPbIMKM NONb30BasICA
3aBapuULKMI, NIOXKU, TAaK KaK NPUTOTOBAEHbI NPU
KOMHaTHOM TemnepaTtype. AToOMbl MeTanna, -azr (”cr/"m)"'-ﬂfI -02r 2
NCnapeHHble Ha CTEKNAHHYIO NOANOMKKY, MOI/TN Fig. 109.
arlIoMepupoBaTbCA, N NO3TOMY MNJIEHKA

daKTUUYeCKn cocTosala N3 MeaKnxX Kaneno.

" (y/Hom)*~6




HabnroaeHHbIe NpoTUBOpeYUs

Bo nsbexaHue atoro LlanbHMKOB pekoMeHA0BaN NoAAEPHKNBATb
CTEKNIAHHYIO MOAJIOXKKY NPU reIMeBor TemnepaTtype BO Bpems
MCNAPEHMNA N A0 OKOHYAHMA U3MEPEHUN. 3aBaPULLKMIA NOC/iea0Ban
3TOMY COBETY, M pe3y/bTaT OKa3a/ICA HEeOXXMOaHHbIM: 3aBUCMMOCTb
KPUTUYECKOro NosA OT TOALLMHbBI UK TeMmnepaTypbl (B Teopumn
COAEPKUTCA OTHOLLUEHME TONWMHDI K IyOUHE NPOHUKHOBEHMUS,
3aBuUcALLEee OT TeMNepaTypbl) HE COOTBETCTBOBAA NPeACKa3aHUAM
Teopumn MnMH3bypra-Jlangay. Obcyaaa sTm pe3ynbratbl C
3aBapuLUKMM, Mbl HE MOI/IM NOBEPUTb, YTO TEOPUA OWNOOYHA: OHa
6bln1a Tak KpacuBa M TaK XOPOLLO COOTBETCTBOBA/a NpeablayLMm
\ S ' AQHHbIM. [103TOMY Mbl MOMNbITAZINCb HANTU KaKOe-TO peLleHne B
A. Lﬂ.éanMKOB PaMKax CaMOWn TEOPUU, U Mbl €r0 HaLL/IN.

YpaBHeHUA Teopuu, rae Bce BXxoaAlLne Be/IMUYMHbI BblpaXKanCb B COOTBETCTBYOWMNX egUHNLAX,
3aBMCENMU TO/IbKO OT 6e3pasmepHOn «MmaTepmnanbHOM» MNOCTOAHHOM, K, KOTOPYHO BNOCNeACTBUM
Ha3Ba/M NapameTpom MH36ypra-/laHaay. Ero 3HayeHne MOXKHO onpeaennTb NO NOBEPXHOCTHOWM
3HEPrnm Mmexay HopmasbHOM U cBepxnpoBoasallen pazamu. lNocneaHasn, B CBOO ovepeab,
MOET ObITb paccuymTaHa Mo nepmoay CTPYKTYPbl MPOMEKYTOYHOTO COCTOAHUA. ITU AaHHble ANS
0bObIYHbIX CBEPXMPOBOAHUKOB NPUBEIN K O4EHb Ma/ibiM 3HaYEHUAM K U MO3TOMY PacYeThl B
ctatbe [MH36ypra v JlTaHgay NpoBOAUAUCH AN1A 3TOrO NpeAenbHoro cayyas. Takxke 6bino
YCTAHOB/IEHO, YTO C YBE/IMYEHUEM 3HAYEHMA K MOBEPXHOCTHAA SHEPIUA MeXKAayY
CBEPXNPOBOAALLMM U HOPMAJIbHbIM C/I0AMW CTAHET OTPULATENBHOM, @ MOCKOJIbKY 3TO
NPOTUBOPEYMNO CYLLECTBOBAHMIO MPOMEIKYTOYHOIO COCTOAHUA, TAKOWM CyYal He
DACCMATOUURANCH



OTKpbiTUE BUXpeson ¢pasbl AbpuKocosa

Mocne storo ABPUKOCOB nepewen K U3YyYEeHUO MArHUTHbIX CBOMUCTB
MACCUBHbIX CBEPXNPOBOAHUKOB BTOPOro poaa. Emy yaanocb Hantu
dbopmasnibHoe pellueHmne ypasHeHUN [N ck > 1/ V2
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B pesynbtate ABPMKOCOB MpuLIEen K BbiBOAY, YTO MEpPexod M3 CBEPXMNPOBOAALLErO
COCTOAAHUSI B HOPMaJibHOE C YyBe/MYEeHMEM MNoNA MPOUCXOAUT MOCTEMNEeHHOo, NpuyYem
nose UMeeT ABa KPUTUYECKUX 3HaYEHUS

5 2
30=%"5J' 2mv,,2ﬂp dp HuxHee KPUTUYECKOE NnoJie Hcl
oy ehn, [°
_“"shzj.adp_""sﬁzln(é) —2n_I pv2mp dp = w—mcj pdp
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In the presence ot a magnetic field H the vortex acquires a magnetlc energy
—MH. The smallest field at which an elementary vortex can appear corresponds to

-~ MH =0 or H
Hc1~ cm

In 2.
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Mem,u,y 3 TUMUN KPUTUYECKUMU 3HAYEHUNAMUN BHELWLHEE MArHUTHOE MNOJIEe B BUAE TOHKUX HUTEN
MAarHMTHOro nOTOKa, OKPYXEHHbIX BUXpPEBbIMMU TOKaMu, NOCTENEHHO TMPOHUKAET B

CBEPXMPOBOAHUK. DTN KBAHTOBblE BUXPM 0OPA3YIOT peryiapHyto CTPYKTypy (Tenepb M3BECTHYIO
KaK BUXpeBasA pelleTka AGpuKocosa).
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PaboTta AbpunKocoBa, 6e3 KOTOPOM ceityac HEBO3MOXKHO NPeaCcTaBUTb GUIMKY U
TEXHUKY CBEPXNPOBOAMMOCTH, NoABMAaCb B 1957 1., HO aKCnepumMeHTaTopbl
NOBEPUIN B BUXPEBYIO PeLIETKY TOJIbKO Yepes AecATb IeT noc/e
HenocpeacTBeHHbIX HabaAeHUN MeToA0M MAarHUTHOTO AEKOPUPOBAHMUA.
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U. Essmann and H.
Trauble

Max-Planck

Institute, Stuttgart
Physics Letters

24A, 526 (1967)
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Magneto-optical
image of Vortex
lattice, 2001

P.E. Goa et al.
University of Oslo
Supercond. Sci.
Technol. 14, 729

(2001)
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1958: JleB [opbKOB

dopmynunpyert ssieraHTHbIe YpaBHEHUA
MMKPOCKOMNNYECKOWU Teopumn
CBEpPXNpPoOBOAMMOCTU U AeMOHCTpUpyeT
35KBUBANEHTHOCTb MMKPOCKOMNMNYECKOU
Teopumn BKLU n peHomeHonormyeckou
Teopuun [J1 B OKpeCTHOCTU TemnepaTypbl
CBepxnpoBoaALLero nepexoaa.
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3TN ypaBHEHUSA JIEMIN B OCHOBY U3Y4YeHMA HEOAHOPOAHOM CBEPXNPOBOAUMOCTMU.



IV. AbpuKocos u lopbkos, 1959: pa3paboTanu

AnarpaMmHbie meTodbl NCCieaO0BaHUA PAaCCEAHUA
S/IEKTPOHOB HA NMPUMECAX B HOPMAJIbHbIX METa/1/1aX U

CBEpPXNpPOBOAHMKaX.
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[loumeHeHunAa ceepxnposBoaHUKOB |lI-ro poaa

A

MRI Scanner Cutaway

V04
i A ’\
TN

Radio NS T~ » Patient

S ]
Fre uency-——_—é\ TN
ol ’ A

Gradient
Coils

Magnet

Scanner




V. AbpuKocos u flopbKoB: nccneaoBasiv CBOMCTBA
CBEepXnpoBOAHUKOB C MAarHUTHbIMU MPUMECAMU U
OTKPbINU ABNeHMe beclieneBon CBepXNPoOBOANMOCTHU

T
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VI. lanbHenwne nccnegoBaHmA CBEPXNPoBOAMMOCTHU
B HOBOWM MUKPOCKOMUYECKOU TEOPUU

A SUPERCONDUCTOR IN A HIGH FREQUENCY FIELD

A. A. ABRIKOSOV, L. P. GOR’ KOV, and I. M. KHALATNIKOV
Institute for Physical Problems, Academy of Sciences, U.f

Submitted to JETP editor March 4, 1958

J. Exptl. Theoret. Phys. (U.S.S.R.) 35, 265-275 (July, 1958

We derive an equation describing the behavior of superconductors in a high frequency field.
With the aid of this equation the frequency and temperature dependence of the impedance of
a bulk superconductor have been evaluated.

[r/// /2)
f(x)=—fQ<x—y)A<y)d4y U
Qe wp=21Y j (1 —pd dp X 4 wy+id

5 { (o, + VL +8)[i(o_+V o +8)—viklu]+ A2+ -/ waaw

(o 020?482+ (vik|p—i Vel +2%)]

o+ Vo ) [i(o, + V o + 24%)+ulkjp] + 4
T Ve a0 a2 (v kfu i Vo 4 42)]

} .(37.24 Vil i



A.A. AbpukocoB B coaBTopcTtse ¢ J1.I1. [opbKoBbIM 06BbACHUN CABUT
HanTa B cBepxnpoBOAHUKAX

SPIN-ORBIT INTERACTION AND THE KNIGHT SHIFT IN SUPERCONDUCTORS

A. A. ABRIKOSOV and L. P. GOR’KOV
Institute for Physical Problems, Academy of Sciences, U.S.S.R.

(
Submitted to JETP editor November 4, 1961
J. Exptl. Theoret. Phys. (U.S.S.R.) 42, 1088-1096 (April, 1962)

,\/~\
A theory of the Knight shift in superconductors is presented. It is shown that the effect can
be completely explained if the spin-orbit part of the interaction in the scattering of electrons
on the crystal boundaries is taken into account. The agreement between the theory and the
experimental data (%] is found to be good.

The Knight shift measures the relative shift in NMR frequency due to spin polarization
In a magnetic field.

the nuclear spin is acted on by an extra magnetic field:

Xs(o)z%,”2-f—o’ §0<ISO’ .
Xn 50 AH=§1TX IwS(O” H
Xs(o)z _%I_sq’ fo”lso ’ n |

Xn fo



AbpunKocos B coaBTopcTae ¢ J1. PaNbKOBCKMM paccymnTanmu
MHTEHCUBHOCTb KOMBWHALMOHHOIO paccesiHUA CBeTa BO BHOBb
chopMy/IMPOBAHHOM MUKPOCKOMNYECKON TEOPUM CBEPXTNPOBOAMMOCTH

RAMAN SCATTERING OF LIGHT IN SUPERCONDUCTORS

A. A. ABRIKOSOV and L. A. FAL’KOVSKIT
Institute for Physics Problems, Academy of Sciences, U.S.S.R.
Submitted to JETP editor July 25, 1960
J. Exptl. Theoret. Phys. (U.S.S.R.) 40, 262-270 (January, 1961)

A computation is carried out of Raman scattering upon reflection of light from the surface of
a superconductor. The distribution with angle and frequency of the scattered light and the
absolute magnitude of the effect are found.
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VIl. «MOCKOBCKMM HO/Ib» U pa3BUTUE AMArPaMMHOM
TEXHUKMU

PaccunTtaHbl dyHKUMKM [PUHA 1 3PpdEKTUBHbIE ceYeHUs pacceaHua ana
addekTa KomnToHa 1 B3aMMHOIo pacceaHusa 3/IeKTPOHOB U MNO3UTPOHOB
NPU BbICOKUX SHEPTUSAX.

Anpak, Periman, LLsuHrep Ve
P

o E <:>* <f>
Mﬂi Abpunkocos, XanaTHuKos, /laHaay

?(kQ)-— len‘k ! ikzl <<1

3:r|; m?

K3/ ctpagana ot npobsiem c pacxogmMmocTbio. bblna npeanoxeHa naesa pasmasatb 3apag,
3/1eKTPOHa B MPOCTPAHCTBE, HO OTBETbI 3aBMUCE/IN OT «pafnyca SNeKTPOHa»



AcmmnToTnuyecKoe noseaeHue ¢oToHHOro nponaratopa npu 6onbLumnx
umnynbcax

A. A. Abrikosov, I. M. Khalatnikov and L. D. Landau, 1954

P (k) == k*In 12 nd®l <.

m’ CnpaBeannso npw 33-; 1718

e — _,_*1 N an lnn (| 42| /m?)

OT160p AMarpamm

—1 ~1
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NNAX pewmnnn ypasHeHusa LLIBnHrepa-lJancoHa

D (h?) = 47y 1 NNAX : [lepeHOpMUNPOBAHHbIN
ke 1._._2:1_ In lk";_ QED (OTOHHbIM NPONaraTop He 3aBUCUT
n m
OT pa3mepa 3/1IEKTPOHHOTO pPa3mMbITUA
4 1 . .
D (k) =—7 W 17 QCD  Gross, Wilczek, Politzer, 1973
n r—

3n m?3 Asymptotic freedom



B 1959 r., Bcnep 3a pabotamu Mauybapbi, Muraana n fanmukoro,
ABPUNKOCOBbIM COBMECTHO C [OpbKOBbIM M [A3A/10WMHCKUM Bbina
pa3paboTaHa HOBaA TemnepaTypHan AnarpammHan TexHmnka. OHa bbina
OCHOBAaHa Ha UX AoCTUKeHUAX B K3/ n HEKOTOPbIX APYrUX KPAaCUBbIX
naeax: MeToae aHaANTUYECKOro NPoAo/IKEHMNA Anarpamm PemHmaHa
MHMMbIX YaCTOT Ha AENCTBUTE/IbHbIE U T.A.

On the application of quantum-field-theory methods to problems of quantum statistics at
finite temperatures, Sov. Phys. JETP 9(3), 636-641 (1959)

@a 7, t)=¢" (A-p.N) $o (F) e (H-pN),

Alm z Almz Almz
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VIII. A.A. Abpukocos, /1.I1. Topbkos, U.E. 13anowmnHcknmn, 1961 r.:

«MeToabl KBAHTOBOU TEOPUU NOA B CTAaTUCTUUECKON PU3UKeD.

3Ta KHUra cTaz1a HAaCTOJIbHOM KHUIMoM ANna PU3NKOB-TEOPETUKOB BO
MHOIMX CTPaHax, rae oHa bbina nepeseaeHa U n3aaHa.

TRANSLATED FROM THE RUSSIAN|

METHODS OF

QUANTUM FIELD
THEORY IN
STATISTICAL

METHODS OF PHYSICS
QUANTUM FIELD THEORY Y
IN STATISTICAL PHYSICS

A.A. Abrikosov. L.P Gorkov, & I.E. Dzyaloshinski
Revised English Edition Translated and Edited by Richard A. Silverman
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IX. 3ddeKT KoHpo: pesoHaHc AbpukocoBa-Cyna

B 1960-e roabl Hay4Hble nHTepecbl AOpUKOCOBa CMECTUANCL B CTOPOHY
Teopun HOpPpMa/ibHbIX MeTaI/10B8, NOJIyMeTa 1108 U NONYNPOBOAHUKOB.
OH 3aHMMmanca npobnemon KoHAO M 06HAPYXKKUA, YTO B 3aBUCUMOCTU OT
3HaKa 0bMeHHOro B3ammoaencTema apPeKkTmMBHoe pacceaHne nmbo
ncyesaeT, "IMbo CUNbHO BO3pacTaeT.

R, wxOuecw High T - weak coupling Low T - strong coupling
Pe3oHaHc KoHao popmupyeTcs 3a cyeT

KOorepeHTHOro MHOoro4yaCtm4yHoOro

B3aMMOAENCTBUA MEXAY SNIEKTPOHAMM ‘\\
r NPOBOAMMOCTU WM NOKANU30BAHHbIMU % X
0et A
il MArHUTHbIMWU MOMEHTAMM. ITO NPU3HAK , _ o
‘ !mgunty Conduction Nl
o o bOpPMNPOBAHMS KOFEPEHTHOTO Spin Electron :

: Spin
5 10 15 20 25 30 P

', MHOrO4aCTMYHOTO COCTOAHMA.
The Abrikosov pseudo-termion representation tor spin operators with spin S =
1/2 is given by

]. C; g L
Si=3 (CIT’ CL) K ( ZT> e oy =1,

& 1)

where the operators ¢;, and ¢;, are fermionic operators obeying the usual fermionic
anticommutation relations, and o = (0%,0Y,07%) is the vector of the Pauli matrices



N WVIOVITICULAVIT LDUVYVILIDAG DViILIViy i A

AbpuKkocoB 1 PanbKoBCKUIN chOPMYIMPOBAIN TEOPUIO NONYMETA/I/IOB
Tuna BucMmyTa. bharogaps e 6bi1a 06bACHEHA KPUCTANINYECKaSA
CTPYKTYpa No/siymeTanios.
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Puc. 2. Ilepsaa soma Bpminiooma.

3. Deformation Theory

We proceed to describe the concepts developed in ©7,
To obtain the energy spectrum, the lattice considered ir
e(p) 9] was infinitesimally close to a cubic one, and was
\ ‘7l ————————— T—~§:,~7..\ then deformed into the true lattice of bismuth. In order
& __i ¥ */ A that the change of the spectrum occur without a phase
_________ transition, the ‘“dielectric’’ phase (see p. 3) is con-
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XIl. MonymeTtannbl un 6ecwenesBble NOAYNPOBOAHUKN.
MpoTtoTun 6yaywimnx AUpPaKkoBCKUX maTepuanos

POSSIBLE EXISTENCE OF SUBSTANCES INTERMEDIATE BETWEEN METALS AND
DIELECTRICS N |

A. A. ABRIKOSOV and S. D. BENESLAV SKII

L. D. Landau Institute of Theoretical Physics
Submitted April 13, 1970

Zh. Eksp. Teor. Fiz. 59, 1280—1298 (October, 1970)
The question of the possible existence of substances having an electron spectrum without any energy
gap and, at the same time, not possessing a Fermi surface is investigated. First of all the question
of the possibility of contact of the conduction band and the valence band at a single point is investiga-
ted within the framework of the one-electron problem. It is shown that the symmetry conditions for
the crystal admit of such a possibility. A complete investigation is carried out for points in recipro-
cal lattice space with a little group which is equivalent to a point group, and an example of a more

complicated little group is considered. It is shown that in the neighborhood of the point of contact the
spectrum may be linear as well as quadratic.

6 e A

HgSe, HgTe, Bi,Sb,,

The types of symmetry allowing a gapless spectrum were === 7"~"~~
found, the spectrum of carriers and its behavior under
pressure were analyzed This work is especially topical today
in connection with to discovery of graphene and the related
prospects of the development of nanoelectronics.
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OTobpaxkeHue 3apgaum becwienesoro NOAynNnpPoOBOAHMKA Ha
Teopuio $pa3oBbIX Nepexo[0B8 BTOPOro poaa

Calculation of critical indices for zero-gap semiconductors

A. A. Abrikosov

L. D. Landau Theoretical Physics Institute, USSR Academy of Sciences
(Submitted November 19, 1973)
Zh. Eksp. Teor. Fiz. 66, 1443-1460 (April 1974)

The indices defining the exponents in the power laws in the Green functions and physical
characteristics of zero-gap semiconductors of the second kind in the strong-coupling region (i.e., the
region of energies w<€w, where w,=m *e*/2x} is the exciton binding energy, and momenta k <k,
where k,=m *e?/k, is the inverse Bohr radius of the exction) are calculated. Two methods are
applied: expansion in e=4—d (d is the dimensionality of space) and expansion in the “large
number of components,” i.e., in 1/II, where Il is the polarization operator. In the first approximation

the two procedures give results that are numerically slightly different but qualitatively similar. It
follows from the results that there are several energy and momentum regions: (1) the “free region,”
(2) the region w; <w<wy k <k <kg (©,~2.5X107* @, k,~1.6X1072k,), in which the
“random-phase approximation” is applicable, i.e., the interaction of the carriers is altered but their
spectrum is conserved, and (3) the true strong-coupling region w <w;, k <k . In the regions (2) and
(3) the results of Abrikosov and Beneslavskii are applicable, with a=v=2 in region (2) and a=1.76,
v=1.92 in region (3).

Excitonic instability of three-dimensional gapless semiconductors: Large-N theory
Lukas Janssen and Igor F. Herbut
Phys. Rev. B 93, 165109 — Published 6 April 2016

In the limit of large N, Abrikosov and Beneslavskii found
a scale-invariant semimetallic ground state with anoma-
lous power laws—a 3D non-Fermi-liquid phase [8]. Re-
cently, their analysis has been rediscovered and extended
in the context of the pyrochlore iridates [7].



CoBeTcKkue dU3MKKM B OTNYCKe: noxoa B Tamry(1970)




XIl. Nepexon nonymetanna tTuna BUCMyTa B
3KCUTOHHbIN N3ONATOP B CUJIbHOM MArHUTHOM none

Transition of a bismuth-type semimetal to an
excitonic insulator in a strong magnetic field

A. A. Abrikosov, Journal of Low Temperature Physics
January 1973, Volume 10, Issue 1-2, pp 3-34

. o=t (5, + &) L2
’ (&, — &) (1@, +£,) — 34, ) } 3 ie]—
[\ @ @ D='.£ (ia’z‘l'EA) _i 4
© 3 Ui, — £,) (18, + &) — 3| &, 1 } B
- A —— (60, — &) , '
; l (‘wl = Ec) ("7’2 + El;) —3 | 51 Ill Investigation of the Excitonic Insulator Phase
F¥ (o) = 5: a? in Bismuth-Antimony Alloys
5 © (o, —§,) (fog + Ex) — 314, 7] =—F(—w) 3_1 ’ | Ao (’K) N. B. Brandt and S. M. Chudinov
100

|
SEMIMETAL : SEMICONDUCTOR
|

“ . s ’° ‘ )

P =103 xber petassaber  pzOSnbar Pu H.{xber Pzi(ISabor Prrseier

Fig. 10. Schematic diagram of the exciton insulator gap A, for various values of the magnetic
field H vs. the “overlap-gap™ G at H =0 in the unrearranged spectrum of the alloy
Big 951Sbo.o40 (T = 20K). The circles indicate the values of A, calculated for p = 10.65,
10.9,11.1, and 11.3 kbar. The dashed line corresponds to the metal-semiconductor transition
(G = 0) in the unrearranged system at H = 70 kQe.
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XIll. BKnag 8 dn3nKy KBamogHOMEpPHbIX CUCTEM

B 1970-1980-x ronax ABpPMKOCOB CTPOUT OPUTMHANbHbIM METOA, pacyeTa
NPOBOANUMOCTU KBAa3MOAHOMEPHOIro MeTan/ia, N03BONAOLWMN YYMUTbIBATD
NepecKOKU 31IeKTPOHOB MeXay HUTAMU U pacceAHne 3/IeKTPOHOB Ha

bOHOHAX N NpUMecsx.
Electrical properties of one-dimensional metals

A A. Abrikosoy and |. A. Ryzhkin

Instead of the interaction with the impurities we in-
troduce random fields” 7(z) and £(z). The interaction
with the field 1(z) leaves an electron in the vicinity of
b, if it was there, i.e., this interaction is diagonal in [!
the indices 1 and 2. We can assume this interaction to
be real and to have the following properties: ,";"'\’::\\

((2)>=0, <n(z)n(z")>=6(z—2")v/x.. (5)
The second field £ transfers an electron from the vi-
cinity of p, to the vicinity of ~ p,. This field must be assumed to be complex
as a “quantum” of such a field

&(2)8°(2)>=6(z—2")v/v, <T>=0,
can be “emitted” only in the transition 1= 2 :

(€(2)E(z') >=0.



XIV. CnnHoBbIe CTeKNa C HeMAarHUTHbIMU NpUMecAMMU

B 1976-1980 rr., A.A. ABpnKoCcoB NpeanoKuna TOYHO pelaemyto (B
npeaene HU3KNX TeMNepPaTyp) NEPKONALMOHHYIO MOAENb CMTUHOBbIX
CTEKON C HEMArHUTHbIMKU NpUMecaMU. AnnapaT Teopmmn NPOTEKaHUA
(nepkonauunmn), paHee NCNO/Ib30BABLLUNINCA B TEOPUUN NPbLIXKKOBOM
NPOBOAMMOCTM NoNynpoBoagHMKOB (3Ppoc, LLknosckmn 1975), 6bin
NPUMEHEH K CNy4YanHOMY OOMEHHOMY B3aMMOAENCTBUIO CIIMHOB
NpPUMecen MarHMTHbIX aTOMOB B HEMAarHUTHOM
MaTpuLe C APpYrMMU gedeKTamMu peLLeTKN.

Spin-Glass with Nonmagnetic Defects
A. A. Abrikosov and §. 1. Moukhin

MpeacraBneHa Teopua CIMHOBBIX CTEKOJ, /18 KOTOPbIX BbIMOAHAETCA ycnoBue n,,/31<<1,
| -pagnyc B3aMMoaencTBuA Mexay CNIMHAMU U N, - 06 beMHasa KOHUEHTPaums CNUHOB.
TepMmognHaMUYECKMEe U KNHETUYECKME XapaKTEPUCTUKN TaKNUX CUCTEM PACCYMTaHbI B
061aCcTh BbICOKUX U HU3KUX TemnepaTtyp. Ocoboe BHMMaAHME yaenaeTca NepexoaHom
obnactn; anAa eé aHaAn3a NPUMEHAKOTCA METOAbl TEOPUKN NpoTeKaHUA. NocTpoeHa
TeopUA HECKOJIbKMX TUNOB OAHOMEPHbIX CMMHOBbIX CTEKOA. BbiBEAEHO «KUMHETUYECKOE»
ypaBHeHMe Ana GyHKUUK pacnpeaeneHma KnactTepoB B nepexoaHom 061actn n U3yyeHo
noseaeHue 3To GyHKLUM. Hyy = (J) (S1Sz) Pon COS 2pore_, !

3
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XV. ABpMKOCOB Be/1 aKTUBHYIO HaY4YHYIO, OpPraHM3aLMOHHYIO |

y4yebHyto paboTy B MHCTUTYTE TeopeTuyeckon dusmkm nm. 1./
JlaHAaay, 6yayym ogHUM U3 OcHOBAaTeNen 3TOro MHCTUTYTa, 1965r.
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A.A. Abpukocos N.E. 03A710WMNHCKNIA N.M. XanaTHMKoB J1.11. TopbKoB
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XVI. C 1976 no 1991 rr Abpnkocos 3aBeaoBan Kapeapoun
TeopeTnyeckon pusankm MoCKOBCKOro MHCTUTYTA CTanN U
cnnasoB (MUNCuKC).
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2021: 60 net Kadeppe
TeopeTuyeckon GpuU3nKU
MUCuC

3asegyoume:

(1961) bopuc duHKenbLITEUH
(ocHoBaTenb)

(1962) A66a KaabiweBuu
(1976) Anekceit Abpukocos
(1991) FOpuni1 Bekunos

(2009) Cepreit MyxuH




XVII. B 1987 roay A6pukocoB n3gan KHury « OCHoBbl TeOpUMn
META/IN10B», B OCHOBY KOTOPOM Nern ero baecrsaiime Kypchbl
NeKumin, NnpoYnTaHHbIX B MOCKOBCKOM GU3NKO-TEXHUYECKOM
nHctntyte (MPTUN) 1 MOCKOBCKOM MHCTUTYTE CTaanN U CMNAABOB
(MWNCKC). 3Ta KHMra ctana sHUMKAoNeaAnen 3N1eKTPOHHOM
TEOPUN HOPMaAJIbHbIX METaN/I0B N CBEPXNPOBOAHUKOB.

FUNDAMENTALS OF THE
THEORY OF METALS
T
(OcCHOBEBI
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Kadeppa Teopetnueckoint pusnku n KkBaHtosbix TexHonorun HUTY « MUCuC» cerogHs

B3anmopeicreme HayKm U obpasoBaHMA Ha Kadepgpe
» 2=RMNpod. A.A. A6puKocos
E = PAH

M.TeneHKoB
B. Makapos
% 3as. Kad.TO: 1976- 199
MUCnC
/- M'

YHMBepcuTeTbﬂ

UT® Nanpay

PeUTuHr
TOKT

B HUTY
MUCnC
mecTo:
9e B 2013
4e B 2016
3e B 2017
2e B 2018
3e B 2019
4e 8 2020
4e B 2021

E.CmupHOBa
0. Bekunos

A.Kapnos
A. BawapuH

¥ .
R VINAH nm. yueHblii Jlap6opo
MUCuC BenukobputaHus

BbinycKHUKKM maructpatypbl Kapegpbl TOKT 3awmtunm KaHguparckue gucceprtaumm 8 MUCuC u
nony4ymnu nosmumm noctaokos B lrepmaHnn: UHctutyt Makca NnaHka, Ape3aeH - MN.U. Kapnos;
YHuBepcutete Kapnacpys - H.A. ManeeBa; 8 P® : J1ab. KpuoanekrpoHHbix cuctem MUCuC - C.C. 49
Cenpos; N3npombaHk — M.A. UoHueB, B JaHuu, LLiBeunuun n Asctpanum

U.A. TonyTBUH FepmaHus

LIEPH




Kadeppa Teopetnueckomn pusnmku un KBaHTosbix TexHonorum HUTY « MUCuC»: XXI sek

Ayautopua akagemuudeckux nporpamm n CETEBOE ObPASOBAHUE

OpraHusauuu-napTHepbl

CTy
lqEH'"'IECKME rPYMR Na6opatopun MUCuC:
bl + CaepxnpoBopslme MeTamaTepumansl
(A. YcTuHOB)

)  MopenupoBaHue u paspaboTtka
E CronTex HoBbIX MaTepuanoB (1. AbpukocoB)
Q>: Na6opaTtopun B PKU:
~  KBaHTOBBbIE KOMMYHUKaunu(lO.
§" i KypoukuH)
S5 ' ) MMAH . KganToBas onTuka (A. NIbBOBCKU)
?  KBaHTOBbIN B3n1om (B. MakapoB)
i HOLW MUAH vm. CteknoBa :
4":",.’- « Teopusa B KBAHTOBOM Kpuntorpacpum
E (A. MeyeHb, [1. KpoHbepr)

AyfinTopusi akageMmn4ecKnx nporpamMmm:
arucTpaHTbl KOHCOpLMYyMa BYy30B

CTYBEHYECKVE My,

43



Kadeppa Teopetnueckoin pusnku un KBaHtosbix TexHonormm HUTY « MUCuC»: XXI sek

dur3nKa AMnnaHbIX 6MomeM6paH

z 4 electrostatic
oD interactions
Hydrophylic Gl 5
head group b 2
A C surface
2 T —| tension
Pe30HaHCHble 22 N
. .g % repuision
TYHHEe/IbHbIe P-I-Nn £E
0

TeparepuoBble nepexoabl

KBaHTOBaa Kpuntorpadus
MU UHTEpHeT

1o
I=1o 1]'
MporpammuposaHue
KBaHTOBbIX MaWMH .,
|8 3
CNOT = 0 0
0 0

Q-waposon mexaHmnsm BTCI

Q-balls

N0T=[

oo O

)
1

3 N

o = O 0O

MpombiiNeHHbIN
UHTepHeT Bewei (loT)



AbpuKocos ¢ yyeHnkamu (A. Lisennk, 1978)




ABpunKocoBa Bcerga oKpy*Kaau

Konnerm U yHEHMKVI

i W*-—‘ ;&**

OAmuTtpun JinusaHos, MMHUCTP Hayku n
O6pa3oBaHuAa PP, BbiInyCKHUK Kadeapbl
Teopetnueckoit pusnkn MUCnC, Bnusut K A.A.
Abpukocosy, 2013r.
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XVII. Ogecckne cmmno3nymbl No TeopeTnyeckomn pusmke MHCTUTYTa

TeopeTnyckon pusnkm nm. JlaHaay, opraHmsyemole ABPUKOCOBbLIM U
XanaTtHMKoBbIM € 1961 r. [0 KOHUa 80-x rT.
g |
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Bcem, KOMy AOBOAMNOCH BCTPEYATHCA C

AbpunKocoBbim, paboTaTb C HUM, y4aCTBOBATb B

OPraHM3yemMbIiX UM PeryispHbIX CMMMNO3nymax no

TeopeTnyeckon pusmnKe, NOMHUT €ro apyamuuto
N NPUHUUNNANBHOCTb, AAP PaCcCKa34umKa.



LLIkona AbpuKocoBa n XankuHa, “©unsuka Mertannos”, KasaHb, 1976
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LLIkona AbpuKocosa n XakuHa, “®usmka Mertannos”, TagXUKUCTaH,

— ARV LS

M. lepweH30H . P. LLexTep, b. AnbTwiynep,
A. Bapnamos, B. lWWatepHuk, A. lWnurenb

Xlll-a WWKona UT® um. JlaHaay,
Opecca, 1989

0. Beknnos, M. ductynb,
A. Abpukocos, C. MyxuH




Akapaemumn Hayk CCCP. C 1988 no 1991 — amnpekTop
NHCTUTYTa PU3MKM BbICOKUX AaBneHnn PAH
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XIX. B Hayane 1990-x A6pnKoCcoB NPUHAN NpeaioKeHne
BO3rNaBUTb TEOPETUYECKYIO rpynny B AProHHCKOMU
HaLI,l/IOHaI'IbHOVI J'Ia60paTOpl/ll/I B CLLA.




XX. Hanbonee nHtpurytoweun npobaemoit puUsMKM KOHAEHCUPOBAHHOIO
COCTOSIHUA B Te BpemeHa b6bino ob6vAcHeHUe ABneHusA
BbICOKOTEMNEPATYPHOU CBEPXNPOBOAUMOCTH, U ABPMKOCOB B TECHOM
KOHTaKTe C 3KCnepumeHTaTopamum f1abopatopum nocsATUA cebs
nccnenoBaHUAM B 3TOM 06aacTu. OHU BbIABUAM Hannume cneunudpunyecKou
0Cc06eHHOCTU B CNEKTpe KynpaTHbIX CBEPXNPOBOAHUKOB, NOC/IE YEro
ABpMKOCOB NpeanoXuai cBO BapMaHT TEOPUM BbICOKOTEMNEPATYPHOMU
CBEpPXNPOBOAUMOCTH, 06bACHABLLUEN MHOTOObpasne nMmeBLLUNXCA HA TO
BpeMA 3KCNEPMMEHTANbHbIX AaHHbIX.
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PHYSICAL REVIEW B

VOLUME 58, NUMBER 5 1 AUGUST 1998-1

NocnepgHee npeagsugeHue...

Quantum magnetoresistance

A. A. Abrikosov
Materials Science Division, Argonne National Laboratory, 9700 South Cass Avenue, Argonne, Illinois 60439
(Received 26 September 1997; revised manuscript received 9 March 1998)

An explanation is proposed of the unusual magnetoresistance, linear in magnetic field and positive, observed
recently in nonstoichiometric silver chalcogenides. The idea is based on the assumption that these substances
are basically gapless semiconductors with a linear energy spectrum. Most of the excess silver atoms form
metallic clusters which are doping the remaining material to a very small carrier concentration, so that even in
a magnetic field as low as 10 Oe, only one Landau band participates in the conductivity.

H(kCe)

Large magnetoresistance in non-magnetic
silver chalcogenides, R. Xu, A. Husmann, T.
F. Rosenbaum, M.-L. Saboungi, J. E. Enderby
and P. B. Littlewood,Nature 390, 57, 1997
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BcTpeya Tpex coaBTOPOB Yepes copokK net, 1998 r.,
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HobeneBckui naypeart Tpetbero NnOKo1eHus

The Nobel Prize in Physics 1922 The Nobel Prize in Physics 1962

UV o
’ g; =y X2 fiA

The Nobel Prize in Physics 1922 was awarded The Nobel Prize in Physics 1962 was awarded to
to Niels Bohr "for his services in the Lev Landau "for his pioneering theories for
investigation of the structure of atoms condensed matter, especially liquid helium".

and of the radiation emanating from them".

The Nobel Prize in Physics 2003 was awarded to

Alexei Abrikosov, Vitaly L. Ginzburg, Anthony J. Leggett

" 33 NMOHEpPCKMe BKNaAbl B TEOPUIO CBEPXNPOBOAHMNKOB U
CBEpPXTEKYYMX Kuakocteun "






MocneaHas npemusn B ero »¥uM3Hu: 3on10Taa meaanb BepHaackoro

A Abrikosov receives
rggrgnqgomo" Ukrainian GOId MEdaI

By Lynn Tefft Hoff * July 28, 2015 The Academy has awarded its |
Vernadsky Gold Medal annually since 2004 to

the most distinguished academicians.
2003 Borys Paton

Alexei Abrikosov, a distinguished scientist
at the U.S. Department of Energy’s
Argonne National Laboratory and a Nobel S

Prize recipient, has been recognized again 2010 Mikhail I'_|5|tsa and Mzinugl Card(?na
for his groundbreaking work. Abrikosov 2011 Borys Oliynyk and Blaze Ristovski
has received the Gold Medal of 2013 Oleksandr Huz and Herbert Mang
2014 Vadim M. Loktev

Vernadsky of the National Academy of . _
2015 Alexei Abrikosov

Sciences of the Ukraine.
As part of the medal presentation, Dr. Alexei Abrikosov

Distinguished Scientist

Director Peter Littlewood read from a ‘) sossv@nigo

letter to Abrikosov from Ukrainian Ao g;%gﬁﬁ%iﬁ;ﬂ!ﬁi%d n
National Academy President Boris Paton. e L6080
“The National Academy of Sciences values 9wontpn 2015 . Hen T
your outstanding contributions in the Npeaugenty Hanponansnoii Akajemun Hayk YKpauHbi

Axkazemuky b. E. [laTtony

development of the theory of normal and
su pe rcond UCti ng meta |S d nd you r IOng, Mpexae BCero, A Xo4y BbIPasuTb MO0 6naroqapHC3CTb Akapemumn Hayk YKpa»MHbI u Bam
active COOperation Wlth U krainia n FINYHO 33 OKa3aHHYI0 YeCTb — NPUCYXEHUE MHE BbiCLUeN Harpagbl Hs#:g:aﬂb;c:;:ﬁingm:

Hayk YkpauHel — 3onoton meganu umenn B. . BepHapckoro.

ny6okoyBaxaemMbiit Bopuc EBreHbesuny!

BpyUEHb MHE AUpekTopoM AproHckon HauuoHanbHol nabopatopun [utepom Jintnsygom, 4to

. . ”
SCIe ntl Stsl Pato n WrOte * CcTano npasgHUKOM U AN MeHSA, U ANs MOUX MHOIMOYUCIIEHHbIX Konner.


https://www.anl.gov/contributors/lynn-tefft-hoff

Anekcesn AnekceeBunya
Abpukocosa 6yayt MNOMHUTb
. KaK BEJ/IMKOTO YYEHOro, YbM
PaboTbl NOBANAAM HA MHOrUe
o0b6nactn PU3NKM N NPONOKUIN
NyTb K HOBOMY MOHMMAHMUIO
ceepxnpoBoanmoctu. OH Obin
OYEHb CBET/IbIM Ye/I0BEKOM C
brecTtAWwWMm 4YyBCTBOM HOMOPAQ,
4yTo NomMorasno emy
npeoaoneBatb TPYAHbIE
nepuoabl CTO/Ib HAaCbILLEHHOMN
COOBITUAMM KU3HMN.




B/IATOAAPIO 3A BHUMAHUE



