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Spin-Triplet Superconductivity
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1. “Knowledge though measurement”

I ZDEREFMHEBEITLGESoT-DFEASEHBIT BN
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EEEERES"Through measurement to knowledge”.

11. ‘Door meten tot weten™
knowledge through measurement

D. van Delft: “Freezing Physics
HKO and the quest for cold” (2007).
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100 Years since the discovery by Onnes (1911),
54 Years since the BCS Theory (1957),
25 Years since High-T, Copper Oxides (1986)

BEIOFEHMDEET—T:
“Unconventional Superconductivity”
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Z. Phys. B - Condensed Matter 64, 189-193 (1986)

Possible High T, Superconductivity
in the Ba—La—Cu—O System
J.G. Bednorz and K.A. Miiller

IBM Ziirich Research Laboratory
Received April 17, 1986
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1. Introduction EERBNICEIHYHEDIFERTHS. |
(At the extreme forefront of research in supercon-
ductivity is the empirical search for new material@
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. 3. Low-temperature resistivity of & ssmple with x(Ba)=0.75,

recorded for different current densities

(1)Tinkham, M., Beasley, M.R., Larbalestier, D.C., Clark, A.F.,
Finnemore, D.K.: Workshop on Problems in Superconductiv-
ity, Copper Mountain, Colorado, August 1983, p. 12
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Copper Mountain, Colorado
August 22-23, 1983

At the extreme forefront of research in superconductivity is the
empirical search for new superconductors, which is part of the more
general search for new materials with novel physical properties via the
systematic synthesis of new classes of materials. Such searches are an
essential investment in the future. This point can perhaps be best 11-

/Bednorz and Miller” 5| ALI-RBR XM RE5: 1
“At the extreme forefront of research in supercon-
ductivity is the empirical search for new materials”

science and technology would not be as we know it without them. Never-
theless, this type of research is often viewed suspiciously. This
situation appears to follow more from differences of style and person-

ality than scientific substance. When carried out systematically by
creative materials researchers as part of the exploitation of new Syn-

ap 2 1S an nt1 art of superconductivity re-
e supported, The introduction of a radically supe-
Lew€An FfiinAncranAdusatIinn matant AN 2 Aramatirally hinhan T cunan
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ZWCHITHDPNET VX —F4 0 TY, TZITiE “At the extreme forefront of research in
superconductivity is the empirical search for new superconductors, which is part of the more
general search for new materials” D% U, BWUZEWIZERATHRIZH B DL, #ERERHNZIED
SFBZBEROBRTH D, ZNHE 9D Lo LIEWIIMEOBREBEDO—FITRD, £
ILFETT, T2a—F—3AlE. TNEIHE-EEZXTEHBIATTR. TNREVRAT
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Copper Mountain Report (1983)
LEFEDIXYFVIBIEER EET—Y

3. Exotic Superconductors and the Empirical Search for New Supercon-
ductors

Currently, important examples of exotic superconductors include
heavy fermion superconductors (e.g., CeCu,Si, and UB,,), extremely low
electron density superconductors (e.g., Banl-xBix03S, ternary
superconductors (e.g., the Chevrel phases and the rare earth borides),
organic superconductors [e.g., TMTSF,X], and the quasi one- and two-
dimensional superconductors (e.g., N%Se3 and NbSe, ). Future possibili-

X 23

TOLIFT I T TOXLEDD ko & LIZABENTHEI0LEVISDERET L.
ZOH3H, TXRIF I RA=R—a v EIE—L U EY A —F, RERHNTIED <
HLOWBIEEDBRELNWI Fx 77X —T, E—XY —ZABEPNTVBATITE, Z0D
W, 1983 ARMRFOEE LTV F v 7, BERTRPRHPETEZ 2 WilBEE#RE LTY

2 N EEHNTWAHATT,
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Exotic Superconductors (1983-2011)
1983FNI)AMHLBEENERE. | | 2<OBEVVBFREEHE (Ce, U, Yb)

%G)%ZSEFEﬁ(:L\ﬁ\‘:E‘ZELf:fJ\ z UPt3, UNi2AI3, CeCoIn5, UGe2, CePt3Si, etc.
L EHYHERER
‘ 1. ELVEFR |» (Doniach, Lonzarich)
HHEMEBEEE ucoGe B
2. EXv)7RE — —
(FRUT-F—ELY) |nepp| 5L S REEER
BaPb,_,Bi,O; —BREI\EYEET
VT LB LY. 2/ LREREDD

3. =tk HEtEEER ATTRHIEBEEE YNILB,C I
HoMogSg, ErRh,B,
[4. BB BEIRT) (TMTSF) X | 25840 (E2K5E)  K-ET, X |
o r— ZLDBRBEERK
(5 #izng g2xngk T | wgs,, #=251K@008)

| RFE: A5Cq, PrOs,Sb,,etc. I
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Copper Mountain Report (1983)
| IXVFYIBEER FEODFLET—Y

| Curreptly, important examples of exotic superconductors include

l heavy fermion superconductors (e.g., CeCu,Si, and UB ), extremely low
i| electron density superconductors (e.q., Banl-xBix03s, ternary

|| superconductors (e.g., the Chevrel phases and the rare earth borides),
;: organic superconductors [e.q., TMTSF%X], and the quasi one- and two-

dimensional superconductors (e.g., NbSe, and NbSe,). Eutyre possibili-

SETEICS T RERTOEEE ATSREETFCORER

At the extreme forefront of research in superconductivity is the
empirical search for new superconductors, which is part of the more
general search for new materials with novel physical properties via the
systematic synthesis of new classes of materials. Such searches are an
essential investment in the future. This point can perhaps be best il-
lustrated in the case of superconductivity by a retrospective look.
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j& Ueno, Kawasaki, Iwasa, Nojima
~ etal (I:ﬂ:*ff—'), Sr‘TIO3 Nopeet ~ 10" cm2

Nature Materials 7, 855 (Nov.2008). Ny ~ 109 cm3
: TC = 04K ~0.1%
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e ) + Electrolyte
ﬁz(,b(#a@k_« Outer Helmholtz
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X 26

KiZ, TNRITBREREBILELLE, $9hI2EFETE. ZNTIORITT DN
B ErLZIZOXELEVOISDIFILDTINVAVTVAINTWNWSEZATTY, FET iz
JETOBUZEL WS T & T, THEHRIERATRIZER SN TEY £9. 2008 4, JIlig
v BESADITN—TTTR, EWIALPBRSA. ZOEPRIEKRFOESADS
NTERA BTV VRAZ=LWVWSDT, FEUVIBERMu rFUABREBIRE, B5HE
AR WS OBREBILE L,

30



AIEF
[EVEFZF2RITICEALZH S

o

Integrated intensity (a.u.)

CeCoIn5(12)/YbCoIn5(5) {218 F

2RTTHEMNEINE
2A0/kgT. =12 FTLEFR: BESEEE
(Nature Physics, 2011)
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INTERNATIONAL WEEKLY JOURNAL OF SCIENCE
Nature 372 (1994) 532.

Superconductivity in a layered
perovskite without copper

)4 Macno'. K. Yoshida*"-S. Nishizaki*1, T. Fujita®!, =
~G-Bednorz** & F. Lichtenberg*?

** Deparment of Physics. Hiroshima University. Higashi-Hisobims 724, Jagan
=18 shorasory. . S

Reprinted from Nature. Vol. 372. No. 6506, pp. $32 - S34, § December 1994

© Macmillan Magarines L1d., 1994
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T.MRice & M.Sigrist, J.Phys.: Condens. Matter. 7 (1995) L643.
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