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[MocyanHa [ioapa ans pigkoro renito,
sika Oyna 4YaCTMHOM YCTaHOBKN OS5
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1913 Nobel Prize
Xanke KamepniHr OHHec " 3a gocnigXeHHs1 BMaCTUBOCTEN
PEeYOBUHWN NPU HU3LKUX TeMnepaTypax, aKi npuBenu, (4 ’

cepep iHWoro, 4o BUMpobHuuTBa pigkoro He4"
1972 Nobel Prize

[xoH bappgiH, JleoH Kynep, PobepT LLpiddep 4
3a " Teopito HaANPOBIAHOCTI, 3HaHY K Teopito BKLLI"asls

1973 Nobel Prize %

IBap NeBep "3a BiAKPUTTS TYHENbHUX SBULL, Y HAANPOBiAHUKaX";
bpaeH [eBia [)ko3edCcoH "3a TeopeTuyHi nepeadaveHHs
BITAaCTMBOCTEN HAANPOBIAHUX CTPYMIB Kpi3b TYHENBbHUK Dap’ep,

30KpeMa aBuLla, BigomMoro gk edekt [xko3edcoHa"
1987 Nobel Prize

['eopr begHopy Ta Anekc Mioonnep "3a BIAKPUTTA HAA4MNPOBIOHOCTI
B KepaMiYyHMUX maTepianax”

2003 Nobel Prize

A.A.Abpukocos, B.J1.I'IH30ypr Ta EHTOHI JlerreT "3a BM3Ha4anbHUN
BHECOK B TEOpPIi0 HAAMNPOBIAHOCTI Ta HAAMIUHHOCTI"
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BigokpnTtTta abcontoTHOro giamarHeTtusmy HagrnpoBigHWUKIB
BanbTtep MeuncHep Ta PobepTt OkceHdenba, 1933 p.
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BiokpuTTa HAaanpoBIAHOCTI APYyroro poay

1936 p.,
XapkiB, YKpaiHCbKUIA (Di3UKO-TEXHIYHUIA IHCTUTYT
F

J1. LLUlyOHiKOB, B.XoTKeBWY,
[.LlHenenes, KO.PsaAbIiHIH

75 poKie momy!



NMPOHUKHEHHS MarHiTHOro nosis y HaanNpPoBiIAHUK ApPYyroro poay




XapkiB, YKpaiHCbKUIA (Di3UKO-TEXHIYHUIA IHCTUTYT

| e
el
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v ' .
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. .
Fig. 12. Cryogenic Laboratory’s Researchers, 1933. From left to right: (the first line)
N.S.Rudenko (second), N.M.Zinn (third), O.N.Trapeznikova (fourth), Yu.N.Ryabinin (tifth),
A LSudovtsov (sixth), Dogadin (seventh); (the second line) G.D.Shepelev (third),
L.V.Shubnikov (tourth), LP.Korolyov (titth), V.. Khotkevich (sixth), V.A Maslov (ninth).
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Fig. 20. Temperature dependence of Hy and He, tor single-crystals alloys Pb-T1 of the said
concentrations and H, for pure lead (After Schubnikow et al., 1936).
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MarHiTHoOro nonsa B
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MAGNETIC VORTICES ..

TYPE || SUPERCONDUCTOR

-

GOO0O A

STM image of Vortex lattice, 1989
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Bucoka temnepartypa:
eneKTPOHU pPyXarTbCA XaOTUYHO

Hu3bka Temneparypa:
NPOoSABNAKTLCA XBUSTbOBI BNAaCTUBOCTI

KputnyHa tTemneparypa:
3'ABNAETLCA MEPEKPUTTA XBUITbOBUX
JoYHKLIN eNeKTPOHIB

Temnepartypa 6nm3bka 4o abCositoTHOro HYns:
BUHMKaE 603e-eNHLUTENHIBCbKUA KOHAEH AT

‘ B o SRR
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Teopisa I'H30ypra-JlaHoay

Type I superconductor
Type II superconductor
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1957 pik: Teopia bKL

J. Bardeen®, L. Cooper, R. Schrieffer

Hobeniscbka npemia 1972 p.

T
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EdvekT [)xo3edcoHa (1962p.) —
NPOTIKAHHA CTPYMY Yepes3 TOHKMK Lwap,
2 SKUW po3ainsie ABa HaanpoBigHUKA

Brian David

Josephson
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AoepHnn MmarHiTHUN pe3oHaHC
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AoepHun MarHiTHUM pe3oHaHC
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CunbHI MardiTHI nong ‘
y Benukomy agpoHHoOMY B N
Konangepi
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« 1296 HagnpoBIAHUX MarHiTIiB
* 96 TOH pigKoro renito HeobxiaHo, WO6 NiIATPUMYBATU MarHiTH

npu Tempnepatypi 1.9 K (-271.25 °C)
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13m long, 6m inner diameter
largest superconducting
S4B | solenoid ever made.

" Niobium-Titanium wires

il cooled to -271°C carry 20000
Amps to provide a 4 teslas
magnetic field — about
100000 times stronger than
that of the earth

Purpose: Provide a magnetic field for bending charged particles
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A. Muller, G. Bednorz

25 poKie momy! "
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BucokotemnepaTtypHi HagnpoBIOHUKU
(BTHI1-kepamikn)
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MexaHi3amu HaanpoBIAHOCTI
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[lepcneKkTuBHI HAANPOBIAHUKW

m-:; ‘.fr m; c ",-' a d{l:"e—Fv: ;’r d{l;e—Fe I'::max (K]
SrFeAsF 19.892  2.2426 3.1715 56 [8§]
LaOFeAs 89467 2.1656 3.0626 55 [2]
FeSe 4.1119 1.4656 2.0727 27 (7]
LiFeAs 3.2181 1.6785 2.3738 18 [6]
BaFe;As; 3.2926  3.2850 2.3228 38 [3]
Srke;As,  2.8329  3.1507 2.2279 38 [4, 5]
CaFe;As, 1.3953  3.0287 2.1416 20 [30]

AFEEAEE (4 =Ca, Sr, Ba, Eu) and SI'FEE_KTMXAEE {TAM = Mn, Co, Ni): crystal structure,

charge doping, magnetism and superconductivity

-
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[lepcneKkTuBHI HAANPOBIAHUKW

Ferromagnetism

<
B
=
o
é
[

Superconductivity

/' S.S. Saxena et al, Nature 406, 587 (2000) /
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[lepcneKkTuBHI HAANPOBIAHUKW

—5——
BT Tii Ca, SrRuC,

o  Paramagnetic
metal

[
AF correlated = Cag —r S rI RU O 4

metal 0

o Unconventional
. superconductor
FM i
metal®
o] 0 0.5 1 1.9 2
Ca x(Sr) St

/' S. Nakatsuji et al, Phys. Rev. Lett. 93, 146401 (2004) /




[lepcneKkTuBHI HAANPOBIAHUKW

ktory zostat odkryty w 2001 r. przez J. Nagamatsu (Japonia)
chociaz byt sprzedawany w aptekach juz 50 lat wcze$niej !
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[lepcneKkTuBHI HAANPOBIAHUKW
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Z-A. Ren et al, Materials Research Innov. 12, 105 (2008).
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BukopucTaHi gxxepena

IOP -~ website from the Institute of Physics

physicsworld.com

New Journal of Physics

The open-access journal for physics

Kamerlingh Onnes Laboratory

Leiden Institute of Physics

nature
materials

[onosigb A.l'. LLleneneBa Ha toBiNenHin KOHgepeHLUil YKpaiHCbKOro gpisn4yHoro
ToBapuctea (YOT), npucesaveHa 20-piv4to NMOro 3acHyBaHHS,

The Discovery Of Type li Superconductors (shubnikov Phase),
published by InTech - Open Access Publisher, ISBN 978-953-307-107-7.

[doerun A.O. Lle yapiBHe aiBuLLE HaanpoBiaHicTb - JIbBiB: €BpocsiT, 2000.

Lectures on Applied Superconductivity _
by T.P. Orlando (MIT) |I| hkbp: fiweb, mit, edufo, 763 e [FTOS)
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The Awesome Levitating Train
» http://www.youtube.com/watch?v=GHtAwQXVsuk&feature=related
Maglev Train (Superconductor) - Marathi

e http://www.youtube.com/watch?v=2--
43eAS1iY&playnext=1&list=PLL16846BEEC6A41F5C

» secret of levitation in india

« http://www.youtube.com/watch?v=etSivpBHUmE&feature=related
How Superconducting Levitation Works

e http://www.youtube.com/watch?v=Z4XEQVnIFmQ
SuperconductorsExperiment.wmyv

« http://www.youtube.com/watch?v=yXjyXUmXXjk

Shanghai maglev train
http://www.youtube.com/watch?v=4BauXyy cAY &feature=fvsr




