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Discovery and its background
Basic properties of superconductors
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Possible High T, Superconductivity
in the Ba—La— Cu— 0 System

J.G. Bednorz and K.A. Miiller
IBM Ziirich Research Laboratory, Riischlikon, Switzerland

Received April 17, 1986

Metallic, oxygen-deficient compounds in the Ba— La— Cu—O system, with the composi-
tion Ba,Lay-,CusOy ., have been prepared in polycrystalline form. Samples with
x=1 and 0.75, y>0, annealed below 900 °C under reducing conditions, consist of three
phases, one of them a perovskite-like mixed-valent copper compound. Upon cooling,
the samples show a linear decrease in resistivity, then an approximately logarithmic
increase, interpreted as a beginning of localization. Finally an abrupt decrease by up
to three orders of magnitude occurs, reminiscent of the onset of percolative superconduc-
tivity. The highest onset temperature is observed in the 30 K range. It is markedly
reduced by high current densities. Thus, it results partially from the percolative nature,
bute possibly also from 2D superconducting fluctuations of double perovskite layers
of one of the phases present.
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Fig. 3. Low-temperature resistivity of a sample with x(Ba)=0.75,
recorded for different current densities
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Conventional superconductivity at 203 kelvin at high
pressures in the sulfur hydride system

A. P. Drozdov'*, M. I. Eremets'*, I. A. Troyan!, V. Ksenofontov? & S. 1. Shylin®

doi:10.1038/nature14964
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Evidence for Superconductivity above 260 K in Lanthanum Superhydride
at Megabar Pressures

Maddury Somayazulu,"” Muhiar Ahart," Ajay K. Mishm_z'z Zachary M. Geballcf Maria Baldini,™*
Yue Mr:ng Viktor V. Struzhkin,” and Russell J. Hemley'”
'Institure for Materials Science and Department of Civil and Environmental Engineering,
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Basic researches for possible superconducting devices
Vortex phase in mixed state
Intrinsic Josephson junctions
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http://youtu.be/DD7YDyF6dUk
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HAPOEAEFETHE#ED-Wave

EF7—NITIZKYAEHERELEEZ L,
D-Wave One (128 qubits): 20114
D-Wave Two (512 qubits): 20134
D-Wave 2X (1024 qubits): 2015%
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D-waveDB{=E [ R (SQUID)

=8 Si0,
d1 492 43 44 resistor g junction

Josephson

L ; = . - | > Tursebion

T x co,ij Jij
QCij — 8 (I)q,& — h'_., J 4
T. Lanting et al. Phys. Rev. X 4, 021041 (2014) Hp ==Y hioi+ ) Joio
[ i<j

EHTDD-wave 2X (1024 qubits) Tl&. 128,000 D3IV izE
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EFroRILERYANERECEEDREEEL T, RIKXOBEHLM1998F(IRE

T. Kadowaki and H. Nishimori, Phys. Rev. E58 (1998) 5355.
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2-D Ising Model

A FEHIB DY A http://www.stat.phys.titech.ac.jp/~nishimori/
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- Google (+ UCSB)
- Xmon: 2 qubltd),b\%fih§99 %ZHEZ 5 (2014)
- 72 qubit 7' O+vY "Bristlecone” (2018)
- |IBM
- EFU7K—E XIBM Q(2016)
- 50 Transmons 7 Oty (2017)
- Intel + TU Delft
- 49 qubitZO+wY "Tangle Lake” (2018)
- Others
- Rigetti Computing: 19 qubits7A+ty+ (2018;
- Quantum Flagship (EU), QEO (USA), EFit&Et>4— (CHN)
- BR
- R, EFT7=—1)>0 70ty Y EEIF (2018) arXiv:1809.01425
- JST ERATOHRH ERMEFHM IO T I (20165F KY)
- XFEQ-LEAPRBETOD VM (2018F &VY)

JIKEERER, KB T2, 53 271 (2018)[Fh
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Summary of lecture
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