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(1) The highest superconducting transition temperature in elements was found in compressed
calcium (Ca) at 29 K. The crystal structure of the high—Tc phase was also revealed.
(2) We found that simple elements can be high temperature superconductors and
superconductivity is universal phenomenon.
(3) We succeeded to apply 2—times large pressure in the same sample volume.

From above achievements such as universality in superconducting elements, high-Tc



H=X21

superconducting elements and pressure—synthesis of functionalities shows the future directions
of materials developments for energy saving by a room temperature superconductor and high

functional devices.

1. #17£% 167, 700, 000 H
Ob.EERE 129, 000, 000 A, ME#EKE 38, 700, 000 H)

2. WHAEEMEARM TER23F2810B~FE/H264F3A318

3. WIEZEM

TBEE|FERTHEOESRENNAERICLEIRIBOYMERERTHY . HLLEBEEARDH
RIFZMMICHEEMNICIREBAVNINEEATE R, LHL. EQLSLEMEIBIREIZK
500, BRTEATELIREERNEFET HOMNHASHTEL, BRMICIIEFES 10K
FNBEARECTERBEERICHELLEINDIN . REMAGRILEIHINTEST . ChblE
OOFHINIBEE IRRLEDRETHD, UEHAROERBEFILETORREEEEILTS
ZETHDKREZFILOBEGEENERSNTOELWTRICOVWTEEHKREZLERICIFER
EECE

4. WAREE-FHE

ERFREELRGARLFEHEVSFEFTELT . TRDIDBRLLGHHERKRTHMELIFD.
WHIERAIARI—=2 5 THRERV. EPMICHERREEERET D, YMILAM—2THREL
T.KR.RR.BR.E.HROSTREEITLH, COFICITI TICEREEEZRRL-. BREH
DEENTLSD. CNSDBRERECE NKFHE. BLUTE~ADILEEZERLT. 2TH
DBEBIEANDEF TV RBFIZBHELGZLUTO (1)~ (6) D6 DNDFAFREEEEITHITT 5,
(1)300FREULDBEERE. (2)BEETOTROEREERNT. (3)I/0 F—4—
DOWMBEE TREEZRETESTO0—THHE. 4) KYEWVEE (R85 ILEVIE) ETO
FELESEIR. (5) FTHMBIEST2-HEBAHOEMELL. (6)E—REETFIKE
ARFOHEFEZERELLBESETOTROMIED T RICHEIT,

5. IR KRR

(W RREEREDCEGEER

216 AREDEEENT T ALV LN REZR TEREDEBGEELEREE LGS 29KETRT
CLERRLZ, CORFZREBREDHILL Y LDOEREEE. BEETHEEBTICKY., KRR
FAMEEEFENSEBETHAILEHONICLE, (TRSH)



=21

(2)B%RARIGTHRDEGE

YAV AM—CRHRHFLVZORAAOTHRIZHL

T.ENTNUTORRERBT -,

DOkF BEESETICBVLWTERASERLTF
HETBEENTNS FAVEVRTUEILFAD
L—H—mBETL. RAESBKROEREIRR
f=o CHICEY . RIAZBHEOZTE-ABRALMNEL
Y. FVERSETICHEETSEREERLL.
KEDEETKRERDFTERITEDI N =ELZ D,

AN LEMELIZFAYELRTUE LRI

[#+]
o

COFRERBIC. AIVYELRTUELDOREAAN £25) P
DFAVRHIEIZEDTUE LBIBOMG , EIEEE o820 L .
[CKBKFDHRTIYEADBEADFELE D % 15

HBISEEM L. SOICE—RERENTILT  §1ol e

YR LEREL, B KELBROBERE% 5;;;:;};

T REF RSN TOBBEI DT MIZEA o ey
PSS BALL THET Ao EEFHTEL, Y Bewm
@QARYYry L BET 24 )7 ILEVENSEEIC FILo™ LADREEEEDE AEE

EWBEGREEEN. 20 ARELETEH 27

IWEVLEICERTAHIEERR LIz, COENBEITENT c/a BiLICHTNGEELERHL.
BEETEAZOBELEXICERLTLDATREEEZRL -,

QUF VL €BKFROERLELTCEEE)FIVLOBGEEZATEL. BizE—FERERE
ERLTWVA SOICEETCTEERIESLUBREELEZHERL .

LEDEY. S ROBEEENTRTHIRETHLERRLELN. TROBGERICEEN
P—EDIL—ILDFETHIETHLMIILT -,

@ikF JI377AMEIBEATTIEARFRIAVERICHESB L TREELTLESH. B
BETST7AERAN, SEHITEBEICBVWTINET 52 LIC&>T I S77/MEEE KYEE
NFETRETESBILEHRRALZ,

OF X RENXRR. ERIENACICMATE—REBHEICIIBLEHELITL. BizE
2RI EEEBER(C ) OBRBEZHLNICLz, CNEFTFHESA TV HEEELYRTE
THY. INLIEERIBERET LEELT .

©%

@& EDILAEF (fec) DIEBIEFZEZI A - 48 BEDEEEERM TY I RAOBEHIARILF—
FHRLTEEATRUVAREBETICE TAREREDERNIFREE A RIREETE
ABC (fcc)>ABCACB—ABAC—AB (hcp) D &3 ERFEMLGTERBEILERI ZEEFRILI, 1V
COLEDEEIICESTEF-TH/UHEEMNEHLN, 125 athDAU T LEELRTIEE
GEELFSREN 004 UK M5 0.1 KETLERTAHILFEH/MICHALMIZLL,



=21

@k EREEICAVWTERENELRATEER
BFICATULN, SHITHETE X SREIFRERE LT 5T
LT AN RR LR CE-BREERE
BoMIZLT=,

(VKD 2 fEDEHNFKE
BHERTAVENEZETOBVVEEEZLDLES
ha,. F/28#ERF1VYEVR(NPD)ZHEBEE - KB
ERERATAVENRTUELELDOTUEILEFM
ELTEHEALE, (BE8R) E£iREAN03mmLlED
T7UEILTIENPD [FRAREHERT AV EUR(SCD) KV 1.5~2 EDEHFKEMNTRETHY.
SHIZTUENEEOMIREREILLT 25 EICETEHRICEIILI,
COENZMBAFRBIBEICE O TIE, RERST A HEER SPring-8 IZEWTHIATES. ST X IR
THRIEETYHAEEEDEA, 300 FREULDOENTOHBIRIENAEELRST A VYELFD
KA L OMMBEBER. KEORIELFEEEZFALT. I VELRTUELRILEEEE
[CEZETKEOHADERLGENETONS,

ABEDOHAET IR CEOEBRARTEIRILE—ICKET)—2 A/ R—=2 3 DHEEAN
H595. WITNIEEETTIEREBEE I OERE. EETTOEREICOLRITLIEHESA.
FH-ERBFOALGLT IRILF—RTLEAFEICEML. AHOHE-BENGRETHD
IRILF—REEZERICECTENRRAEND,

1 mm

ELT=NPD 7 E L



H=X21

6. WARRRZF

HEEEERL

o5k

(IBEFH»—BHREY) 23

1. M. Sakata, Y. Nakamoto, K. Shimizu, T. Matsuoka, and Y. Ohishi “Superconducting state of Ca—VII
below a critical temperature of 29 K at a pressure of 216 GPa” Physical Review, B 83,
220512(R) , 2011.

2. T. Matsuoka, H. Fujihisa, N. Hirao, Y. Ohishi, T. Mitsui, R. Masuda, M. Seto, Y. Yoda, K. Shimizu, A.
Machida, and K. Aoki, “Structural and Valence Changes of Europium Hydride Induced by
Application of High—Pressure HZ", Phys. Rev. Lett. 107, 025501, 2011.

3. T. Sano, N. Ozaki, T. Sakaiya, K. Shigemori, M. lkoma, T. Kimura, K. Miyanishi, T. Endo, A.
Shiroshita, H. Takahashi, T. Jitsui, Y. Hori, Y. Hironaka, A. Iwamoto, T. Kadono, M. Nakai, T.
Okuchi, K. Otani, K. Shimizu, T. Kondo, R. Kodama, K. Mima, “Laser-Shock Compression and
Hugoniot Measurements of Liquid Hydrogen to 55 GPa”, Physical Review B, vol. 83, 054117, 7 pp,
2011.

4. R RsE. BIAEM, BEihind  EFEir, FKkEES. ERERGG. ZES. EHdRt. EHE
BOEHRE—FHAEZ.EEREX BTHTORINE-RETH SREL—Y—EEE
MEERWZATN—JLEEICE TH5KOKREARERXE AARARERFERE (Planetary
People, The Japanese Society for Planetary Sciences), vol. 20, pp. 36-41, 2011.

5. Y. Nakamoto, M. Sakata, H. Sumiya, K. Shimizu, T. Irifune, T. Matsuoka and Y. Ohishi,
“High—pressure generation using nano—polycrystalline diamonds as anvil material”’, Rev. Sci. Inst.
82, 066104, 2011.

6. T. Ishikawa, H. Nagara, N. Suzuki and K. Shimizu, “First—principles molecular dynamics study on
simple cubic calcium: comparison with simple cubic phosphorus”, High Pressure Research, vol.
32, 11-17, 2012

7. A. Nakanishi, T. Ishikawa, H. Nagara, K. Shimizu and H. Katayama—Yoshida, “First—principles study
on superconductivity of simple cubic, modulated and simple hexagonal phases in phosphorus”,
High Pressure Research, vol. 32, 3-10, 2012

8. T. Ishikawa, K. Mukai and K. Shimizu, “First—principles Study on Superconductivity of Solid
Oxygen”, High Pressure Res., 32, 457-463 (2012)

9. T. Ishikawa, H. Nagara, N. Suzuki and K. Shimizu, “First—principles Molecular Dynamics Simulation
for Calcium under High—pressure: Thermodynamic Effect on Simple Cubic Structure”, J. Phys.
Soc. Jpn. 81 (2012) 124601

10. S. Tanaka, Handoko, A. Miyake, T. Kagayama, K. Shimizu, A. E Bohmer, P. Burger, F. Hardy, C.
Meingast, H. Tsutsumi, Y. Onuki “Superconducting and Martensitic Transitions of V,Si and
Nb,Sn under High Pressure”, J. Phys. Soc. Jpn. Suppl. 81 (2012) SB026

11. Nguyen Huyen, Zhenhua Chi, Takahiro Matsuoka, Tomoko Kagayama, Katsuya Shimizu,
“Pressure induced Metallization of yttrium tryhydride, YH,”, Proc. Int. Workshop Heavy
Ferminons—TOKIMEKI 2011, J. Phys. Soc. Jan. 81 (2012) SB041

12. K. Shigemori, T. Sakaiya, Y. Asakura, T. Kondo, K. Shimizu, T. Kadono, Y. Hironaka, H. Azechi,
“Sound velocity measurements by x-ray shadowgraph technique for melting phenomena at
ultrahigh—pressure regime”, Review of Scientific Instruments, 83, 10E529, 2012

13. T. Ishikawa, M. Nomura, K. Kato, N. Suzuki, K. Shimizu and H. Itoh, “First—principles study on
superconductivity of the gold—indium alloy under high pressure”, High Press. Res., 33,152 (2013)

14. T. Ishikawa, K. Mukai, Y. Tanaka, M. Sakata, Y. Nakamoto, T. Matsuoka, K. Shimizu and Y. Ohishi,
“Metallization of solid iodine in phase I: x-ray diffraction measurements, electrical resistance
measurements, and ab—initio calculations”, High Press. Res., 33, 186 (2013).

15. K. Shigemori, Y. Hironaka, H. Nagatomo, S. Fujioka, A. Sunahara, T. Kadono, H. Azechi, and K.
Shimizu “Extremely high—-pressure generation and compression with laser implosion plasmas”,
Appl. Phys. Lett. 102, 183501-3 (2013).

16. A. Miyake, K. Kasano, T. Kagayama, K. Shimizu, R. Takahashi, Y. Wakabayashi, T. Kimura, T.
Ebihara, “Interplay between Charge and Magnetic Orderings in YbPd”, J. Phys. Soc. Jpn. 82
0847066 (2013)




H=X21

17. H. Fujihisa, Y. Nakamoto, M. Sakata, K. Shimizu, T. Matsuoka, Y. Ohishi, H. Yamawaki, S. Takeya,
and Y. Gotoh, Phys. Rev. Lett. 110, 235501 (2013).

18. R. Takahashi, T. Honda, A. Miyake, T. Kagayama, K. Shimizu, T. Ebihara, T. Kimura, and Y.
Wakabayashi, “Valence ordering in the intermediate—valence magnet YbPd”, Phys. Rev. B 88,
054109-7 (2013)

19. S. Tanaka, T. Kato, A. Miyake, T. Kagayama, K. Shimizu, S. W. Kim, S. Matsuishi and H. Hosono
“Strong Enhancement of Superconductivity in Inorganic Electride 12CaO7Al,0,:e=", J. Kor.
Phys. Soc.Vol. 63, Issue 3, pp 477-480, 2012

20. Daisuke Orii, Masafumi Sakata, Atsushi Miyake and Katsuya Shimizu, “Pressure-induced
metal-insulator transition of Mott insulator Ba,rO,” Proceeding, the 19th International
Conference on Magnetism with Strongly Correlated Electron Systems 2012 (ICM2012), (DOI)
10.3938/jkps.63.349

21. T. Ishikawa, K. Kato, M. Nomura, N. Suzuki, H. Nagara, and K. Shimizu, “Pressure—induced
stacking sequence variations in gold from first principles”, Phys. Rev. B 88, 214110 (2013).

22. G. Fabbris, T. Matsuoka, J. Lim, J. R. L. Mardegan, K. Shimizu, D. Haskel, and J. S. Schilling
“Different routes to pressure—induced volume collapse transitions in gadolinium and terbium
metals”, Phys. Rev. B 88, 245103 (2013)

23. T. Honda, T. Aoyama, J. S. White, Th. Str " assle, L. Keller, M. Kenzelmann,F. Honda,A. Miyake, K.
Shimizu, Y. Wakabayashi, T. Kimura, “Pressure effect on magnetism and multiferroicity in
Mn,GeO,”, Physical Review B 89, 104405 (2014)

(IB#EFH» —EFEL) ol

(R#gH) o

1. M Einaga, A Ohmura, F Ishikawa, A Nakayama, Yuh Yamada, S Nakano, A Matsushita and K
Shimizu, “Pressure-induced superconductivity in non—stoichiometric bismuth telluride Bi;Tegs",
Journal of phyics: Conference series, in press

2. T. Ishikawa, N. Suzuki, and K. Shimizu, “Crystal structure searching by free energy surface
trekking: application to carbon at 1 TPa” J. Phys.: Conf. Ser., (in press).

SRR

#1054

EMKRMET F1004

1 EkRS TOTSLDOBMEDHA, KR, Tk 23 F 3 A 23 B, &EiH- Rt
MERARXEIOISATZERROBEER I XFVIFTZI—T12Y

2. BKRE, BEENLVFETITROBEERR, XIRF FH23E58 118, L—H—#f

DURTY L 2011
3. BKRE BEEN-BEETOBRGERY, KR, FR2345A 26 H, BAMBERE
60 HIBERHRSBRIRT I+ —F L

4. K. Shimizu, Combined Conductivity and Diffraction Measurements under High Pressure and
Low Temperature at SPring-8, /\>A1)—, Rk 23 £ 8 A 27 B-9 A 3 A, 49th EHPRG
Conference

5. Y. Hashimoto, A. Miyake, K. Shimizu, T. Nagatochi, K. Kimura, H. Hyodo, Pressure Dependence
of Tc in Rhombohedral Boron, k)L, SR 23 & 9 A 11-17 H, I1SSB2001 (International
Symposium on Boron, Borides, and Related Materials)

6. K. Shimizu, T. Matsuoka, M. Sakata, Y. Nakamoto, T. Ishikawa and T. Kagayama,
Superconducting light elements under high pressure, 5%, JERL 23 &£ 9 A 18-23 A,
EUCAS2011/Superconductivity Centennial Conference 2011

7. AR, FARFR, FKEE, WLV LDOHBEER Ca-VI IZH T BICEEREE,
EWWE, FER 2359 A 21-24 B, BAYEZS 2011 MFEXE

8. T. Matsuoka, M. Sakata, Y. Nakamoto, H. Fujihisa, T. Yabuuchi, S. Onoda, T. Kagayama, Y. Ohishi,
K. Shimizu, Elemental superconductors under high pressures, 1K, JER 2349 B 25-30 A,
AIRAPT2011




H=X21

20.

21.

22.

23.

24.

25.

26.

27.

28.

AR, ZEEBE, ki, ANE ERE ESENTICETSZEARIVROEE
B OPEE, TR 23511 A 9-11 B, £ 52 BISEHGRS

CBAEE, RW—H, KE, KRS F-RESFINFEIIaL—2avITibALY

DLBHTAEORERICEATIME, HEE, R 23F 11 B 9-11 H, F 52 BSEEH
A

=

.BAREFE, Svetlana KHARLAMOVA, L E Y, &K EE, Yue MENG, Ho—kwang Mao,

Russell J. Hemley, /1 Yyr I LDOEETICH TAHEREEL L, HEE, Tk 23 £ 11 A
9-11 B, % 52 R EEHE

.Z. Chi, H. Nguyen, T. Matsuoka, T. Kagayama, N. Hirao, Y. Ohishi, K. Shimizu, Cryogenic

implementation of charging diamond anvil cell with H, and D,, hfEIE R 23 4 11 B 9-11
B, % 52 EEEHRS

CMKHE, BAKEE, BT, KBS, #EER JST7/FOEMERGEEDENR

VBEREFSE, HBE, TH23E 11 B 9-11 A, £ 52 AEEHRES

CEHEMA, REEFE, ZEEE, BKRY, KERE, AUV LOEATIZETSIERIE

MOEEKRENE, BRR, T 23 F 11 A 9-11 B, ¥ 52 AISEHRR"

EKRE, BFRIVROENFEERILLBEENOES, MRER FHR23F11A 128, %

11 BB REYHERES

BER #R, BKRE = EX ki @i, AF B, Bk R BEEATICEHSER

K(a, BIFRVRDBEE, RR#M, FH23F 12 A3 A, 7R EBRRVEYHAER

CHBHE, FkRE BPXE ZEEL SETICETEAIVESFHOERHMLE,

EER, TR 2453 A 24-271 B, BAYEZLE 12 AERKE

CRAEEE PREE RW—W SHARE, BKES SETFTTOYUTHERTHEHRAEEN

DRCEHEICETIE—RENNAE, ZER, TR 2453 A 24-27 B, BAYERLE
B EIFERKS

(BRSO F, BARE BHEX HXE, BKREH KREXEEEROIRILT—LLELN

LHLEETICETHEDHREE, EER, T 2453 A 24-27 B, BAYEZRE 75
BERKE

K. Takahama, T. Matsuoka, K. Shimizu, N. Hirao, Y. Ohishi, Electrical property of platinum
hydride at high pressure, Biddeford, 7 A1)H, Rk 24 4£ 6 B 24-29 H, Gordon Research
Conference (GRC) Research at high pressure

K. Shimizu, Metallization and superconductivity of diatomic molecular iodine, Biddeford, 7 A!J
B, R 24 &£ 6 B 24-29 H, Gordon Research Conference (GRC) Research at high pressure
T. Matsuoka, M. Sakata, Y. Nakamoto, K. Ohta, K. Takahama, K. Ichimaru, K. Shimizu, N. Hirao, Y.
Ohishi, Pressure induced metal-semiconductor-metal transitions in dense lithium, Biddeford,
TA)H, FRE 24 &£ 6 B 24-29 H, Gordon Research Conference (GRC) Research at high
pressure

S. Tanaka, T. Kato, A. Miyake, T. Kagayama, K. Shimizu, SW. Kim, S. Matsuishi, H. Hosono,
Strong enhancement of superconductivity in inorganic electride 12Ca0-7AI203:e— under high
pressure, Busan, 84, TRk 24 & 7 A 8-17 B, ICM2012(5% 19 B S EMRSH)

K. Shimizu, Elemental Superconductivity under high pressure, Washington, 7 A7, ¥R 24 4
7 B 29 H-8 A 3 H, M2S2012(Materials & Mechanisms of Superconductivity) [{B{F:5;&E]
K. Shimizu, Y. Asakura, K. Shigemori, D. Hayashi, Y. Nakamoto, T. Kagayama, T. Sakaiya, T.
Kondo, H. Sumiya, T. Irifune, K. Kurosawa, S. Sugita, Y. Hironaka, T. Kondo, H. Azechi, Study of
sound velocity of diamond at around the melt, Beijing, &, Frk 24 &£ 8 A 8-12 H, ACHPR6
(E e E7UTRERSE (BFFEE]

Y. Nakamoto, M. Sakatal, H. Sumiya, K. Ohta, T. Matsuoka, K. Shimizu, T. Irifune, Y. Ohishi,
Diamond Anvil Using Nano—polycrystalline Diamonds for the High—pressure Generation, Beijing,
hE, Frk 2448 A 8-12 B, ACHPR6 (5 6 A7 7 aERE)

A. Miyake, T. Aoyama, T. Kimura, K. Shimizu, Thermodynamic Phase Diagram of Solid Oxygen,
Beijing, FE, FRX 24 £ 8 A 8-12 H, ACHPR6 (5 6 A7 C7EERE)

T. Matsuoka, M. Sakata, Y. Nakamoto, K. Ohta, K. Takahama, K. Ichimaru, N. Hirao, Y. Ohishi, K.
Shimizu, Metal-insulator-metal transitions of lithium at high pressures, Beijing, F[E, FrX 24




H=X21

29

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42

43.

44,

45.

46.

47.

48

£ 8 A 8-12H, ACHPR6(FE 6 7 TEERE
. T. Ishikawa, K. Kato, M. Nomura, N. Suzuki, K. Shimizu, Pressure—induced stacking sequence
variation of gold from first—principles, Beijing, F[E, ¥Rk 24 £ 8 A 8-12 H, ACHPR6 (5 6 [A]
TOTEERE)
M. Sakata, Y. Nakamoto, T. Matsuoka, K. Takahama, K. Ichimaru, Y. Ohishi, K. Shimizu, Structure
and transport property of potassium under high pressure, Beijiing, [E, Fal 24 &£ 8 B 8-12
H, ACHPR6 (% 6 BI7 7 mERH)
H. Nguyen, Z. Chi, T. Matsuoka, T. Kagayama, K. Shimizu, Pressure—induced metallization in
yttrium hydride, YH3, Beijing, &, F /%24 %8 A 8-12 H, ACHPR6(FE 6 RI7 7 B X RE)
S. Tanaka, A. Miyake, T. Kagayama, K. Shimizu, S. W. Kim, S. Matsuishi, H. Hosono, Pressure
Dependence of Superconductivity in Inorganic Electride12Ca0-7Al,0;:e—, Beijing, fhE, Fak
24 % 8 A 8-12 A, ACHPR6 (5 6 RI7 7 BERE)
K. Kubota, T. Matsuoka, A. Miyake, K. Shimizu, Y. Ohishi, Electrical resistance measurement of
beryllium under pressure, Beijing, E, ¥R 24 £ 8 A 8-12 H, ACHPR6 (E 6 B 7 7EE
=)
D. Orii, M. Sakata, A. Miyake, K. Shimizu, H. Okabe, M. Isobe, E. Takayama—Muromachi, J.
Akimitsu, Electrical property of graphite under low temperature and high pressure, Beijing, &
E, Frk 2448 A 8-12 B, ACHPR6(E 6 M7 7EERE)
K. Mukai, Y. Tanaka, T. Ishikawa, Y. Nakamoto, T. Matsuoka, M. Sakata, K. Shimizu, Y. Ohishi,
Metallization of solid iodine in phase times I, Beijing, H1[E, Tk 24 £ 8 A 8-12 H, ACHPR6
(BeRT7UTRERSR)
K. Takahama, T. Matsuoka, K. Shimizu, N. Hirao, Y. Ohishi, Electrical property of platinum
hydride at high pressure, Beijing, F1&E, A 24 &£ 8 A 8-12 H, ACHPR6(E 6 RMI7oT7HIE
=)
EAEE, mEVERFHARORIK, WEHT, FAR 24 48 B 25-26 A, SPring-8 ¥R
s 2012
Bkust, BEExROBRREICSITHEEY, WHT, F/RK 24 £ 8 A 25-26 B,
SPring-8 LRI L 2012
BKRE BEEERAARIIVELFOREHORE, £5EH, FHR 24 £9 A 6-7
B, % 9 B SPring-8 EEXFIAHLE S
T. Ishikawa, K. Mukai, K. Shimizu, First Principles study on superconductivity of solid oxygen,
FUYS ¥, TR 24 F9 A 16-21 B, EHPRG2012(3—0Ov/\EEEH)
T. Ishikawa, M. Nomura, K. Kato, N. Suzuki, and K. Shimizu, First—principles study on
superconductivity of gold—indium alloy under high pressure, ¥+, TR 24 £ 9 A 16-21 A,
EHPRG2012 (3—HOw/ \BERE)
CEHMA, REEE ZEES, BKRES KERE AU LOBETICEITHEBIGE,
HET™, FRL24 49 A 18-21 B, BAYEZER 2012 MFRE
MARE, FkFEdk, MELART, # EEERR, BB TICHITET 5771 FOBRIBEROE X
R, #ET Fh24 59 A 18-21 B, BAMERR 2012 HFEXE

HAEE =& MEIWWRAF, BKEs ST NAER BEFHE BEILINSAF
12Ca0, 7Al,0e-DBIZE D [E HiKTFE, #iE™, FR 24 £9 A 18-21 H, BAYEFER
2012 AEXRE
T. Matsuoka, M. Sakata, Y. Nakamoto, K. Ohta, K. Takahama, K. Ichimaru, K. Mukai, N. Hirao, Y.
Ohishi, K. Shimizu, Crystal Structural Transformations and Metal-semiconductor Metal
Transitions of Dense Lithium, JKE T, AL 24 & 9/23-27, IUCrHP2012
M. Sakata, Y. Nakamoto, T. Matsuoka, K. Takahama, K. Ichimaru, Y. Ohishi, K. Shimizu, Structure
and Transport Property of Potassium under High Pressure, JKE T, R 24 & 9/23-27,
IUCrHP2012
Y. Nakamoto, M. Sakatal, H. Sumiya, K. Ohta, T. Matsuoka, K. Shimizu, T. Irifune, Y. Ohishi,
Structural Phase Transitions and Superconducting Transition of Calcium under High Pressure,
JKFET, TRk 24 £ 9/23-27, IUCrHP2012
. K. Mukai, Y. Tanaka, T. Ishikawa, Y. Nakamoto, T. Matsuoka, M. Sakata, K. Shimizu, Metallization




H=X21

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

of Solid lodine in Phase I, JKF 1, R 24 £ 9 A 23-27 B, IUCrHP2012

;57K FEdk, Pressure—induced superconductivity of @ and S rhombohedral boron, JXI& S,
Erk 24 F£11 8 5-7 B, Phys. and Control of Clustering Solids 2012[1B#%:& /5]

ERMA, REEE ZEEE BKEHE  KERE, NJUDLOBEEGEHEEOT
HikEHE, 2o, ERE24E118 79, £ 53 EEEHRS

RKERE, FEERX, KHEL, FEA, REEE, FKEE% BLI0XU/SPring-8 TOHER
EEEBRMREICSITIHER, 24, FR24F118 79, F 53 AEEHRS
WEMX, dAER, REEE SFMM mhEX KERE BKEE ERE-SETIC
BlTHH)Y LOBEREGERLEESIEG, 2, FRK 24 F118 7-9, F 53 BAEEEHHRS
hAELR, REHX, KR, BEEE BKESR A8 AREE KaR4E, /%
ERAAVEVRDOERLEYR— I FZUELICKBZENFEE, Echth, /K 24 £118
7-9, ¥ 53 AEEH RS

MKRHE, MBWLAAF, BKES REEX FAEHE KNR#EN, #EER EBRETIZST
BT ST7ARER ALV DESIEIROEWKEFNE, S, FL 24 F£118 7-9, H53[H
BERE

MEX BAEE EHKRERY BABFOBCEHECETIE-—RENHARE 24,
Tk 24 £118 7-9, 53 @AEEHHRS

=EERE, FEth, KR, BAkEESE BABZIROEREETAHEKR g1, /K 24 £11
A 7-9, ¥ 53 BEEHE

HAeXiE, =EEE mEWLRF BkEsk £ LA #E55H SEHTICH
[T2EETILIRSAMF 12Ca0-7TAI203:e-DRBIRE, BT, FRL 24 F11 8 7-9, E53ET
EERE

BAME, PAER REHEX BFKEIE LBEEE KBRS WRE T8 &%
EAN AL VIHEOFHBRRANM AMEE, 29T, FK 24 FE11A 79, £53EEE
BEES

WREEE REHX $AEHE SEMNMR mALZK REKR ABEZ FEEA X
BRE BKEE VFVLOENZGEESE—FER—2SREBLMEEBELL E4H,
TRk 24 E118 79, % 53 REERE

BEHEN, ShPBE—E, REREX BEE BBNE MEHRE BRESN, BHEZ,
hHAB, BiE BAKREHS L——BEISXIER: Ghar EHDHEE, B, F
24 %118 7-9, F 53 AEEHRE

BRI F, BAZE BHAEX #HRKE BKRE F—FREHEICLSZESOTHFE
BEIEFZEL, £d, TR 24 F118 7-9, ¥ 53 BEEHHRES

BB, WEEE BKEE TREA KGXRE OaskHEYOELRCEREN £
i, TR 24 F118 7-9, £ 53 @AEEHHS

HREX BAEE MEM-TF HKE BKEH® €100V LEEOBEEREIC
B3 55— REMMAE S, FR24FE118 7-9, £ 53 AEEHRS

BKAER, BEENICLLIERELEEEE, Bdh EFH24F 128 148, $—v—T«
ey ERERSEERIBHFHEE]

K. Shimizu, Elemental superconductivity at high pressure, IRILFET, TA)H, FAE 25 FE 3
A 18-22 A, APS March Meeting 2013 (7 AH¥EE£ 2013) [BEEE]

=EEE, FWRt, KR, BKESE BROTNEEMER, REBE™, F/k 25 F£3 A
25-29 H, BAYBEEE 68 AER

maEE, MAEH, HARE BKRE FREBEEGH7ZILTVILIZEEAVNILSE
EHDOER, ELE™, TR 25453 A 25-29 B, BAYEZKE 68 BFR

ERMA, BMAEX =ZEESE, KA, KAERE, NJUDLOEATIZHITSBEE
I, BEE™T, FR2543 8 25-29 B, BAYEZLE 68 EFES

BXE ZEEE MBEWLUMRTF, 2R, S2#, AR, AESH KEEE KT
B, BRELEEPLEORIFTEADR, RILE™, T 25F 3 A 25-29 B, BAYIE
A 68 @MESR

EER, BhE, BaEE WEEE RAKX, dAER, BKEE KEaRE, BEID
FOEHZEBEEEGRE, HEET, TH2543 H25-29H, BAYEEEE 68 AES




H=X21

A

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

82.

MEERCF, BAEE HREX #iAE, KR BEERTEROENFEEBIEFE
b, BIEB™, FR 2543 8 25-29 H, BAYMERZRE 68 AES
K. Shimizu, T. Matsuoka, M. Sakata, Y. Nakamoto, T. Ishikawa, and T. Kagayama, All Elements
Superconduct at High Pressure?, EEE, Fapi 254 6 A 16—19 H, International Workshop
of Computational Nano—Materials Design on Green Energy
Katsuya Shimizu, Kazuhisa Kubota, Takahiro Matsuoka, Atsushi Miyake, Masafumi Sakata, Yuki
Nakamoto, Yasuo Ohishi, Enhancement of Superconductivity of Beryllium at High Pressure,
Seattle, 7A)H, R 25 4 7 B 7—12 H, 18th Biennial Intl. Conference of the APS Topical
Group on Shock Compression of Condensed Matter held in conjunction with the 24th Biennial
Intl. Conference of the Intl. Association for the Advancement of High Pressure Science and
Technology (AIRAPT)
Takahiro Ishikawa, Naoshi Suzuki, Katsuya Shimizu, Crystal Structure Searching by Free
Energy Surface Trekking: Application to Carbon above 1 TPa, Seattle, 7 A!)A, Pk 25 & 7
B 7—12 B, 18th Biennial Intl. Conference of the APS Topical Group on Shock Compression
of Condensed Matter held in conjunction with the 24th Biennial Intl. Conference of the Intl.
Association for the Advancement of High Pressure Science and Technology (AIRAPT)
Yuki Nakamoto, Masafumi Sakata, Hitoshi Sumiya, Kenji Ohta, Takahiro Matsuoka, Katsuya
Shimizu, Tetsuo Irifune, Yasuo Ohishi, Diamond Anvils Using Nano—polycrystalline Diamonds
for the High—pressure Generation, Seattle, 7AH, /L 25 & 7 B 7—12 H, 18th Biennial
Intl. Conference of the APS Topical Group on Shock Compression of Condensed Matter held
in conjunction with the 24th Biennial Intl. Conference of the Intl. Association for the
Advancement of High Pressure Science and Technology (AIRAPT)
Kazushi Takahama, Takahiro Matsuoka, Katsuya Shimizu, Pressure Effect on
Superconductivity of Rhenium, Seattle, 7A1JH, R 25 % 7 B 7—12 H, 18th Biennial Intl.
Conference of the APS Topical Group on Shock Compression of Condensed Matter held in
conjunction with the 24th Biennial Intl. Conference of the Intl. Association for the
Advancement of High Pressure Science and Technology (AIRAPT)
Yasuo Ohishi, Naohisa Hirao, Takahiro Matsuoka, Katsuya Shimizu, New Hybrid Experimental
Facility for High—Pressure / Low-Temperature XRD at SPring—8, Seattle, 7 *)A, Fak 25
&£ 7 A 7—12 H, 18th Biennial Intl. Conference of the APS Topical Group on Shock
Compression of Condensed Matter held in conjunction with the 24th Biennial Intl. Conference
of the Intl. Association for the Advancement of High Pressure Science and Technology
(AIRAPT)
Norimasa Ozaki, Tomoaki Kimura, Takuo Okuchi, Martin French, Tomoyuki Kakeshita, Mika
Kita, Kohei Miyanishi, Ronald Redmer, Takayoshi Sano, Tomokazu Sano, Katsuya Shimizu,
Tomoyuki Terai, Ryosuke Kodama, Warm dense water in 100 GPa regime, Seattle, 7 *!J5, 3
A 254 7 B 7—12 B, 18th Biennial Intl. Conference of the APS Topical Group on Shock
Compression of Condensed Matter held in conjunction with the 24th Biennial Intl. Conference
of the Intl. Association for the Advancement of High Pressure Science and Technology
(AIRAPT)
Jinhyuk Lim, Takahiro Matsuoka, Gilberto Fabbris, Katsuya Shimizu, Daniel Haskel, James
Schilling, Origin of the Volume Collapse under Pressure in Elemental Pr and Gd, Seattle, 77 *
1Jh, Ep 254 7 B 7—12 B, 18th Biennial Intl. Conference of the APS Topical Group on
Shock Compression of Condensed Matter held in conjunction with the 24th Biennial Intl.
Conference of the Intl. Association for the Advancement of High Pressure Science and
Technology (AIRAPT)
BKREE BEENCLLIERILEHEEE, RRM, IXRPERMARERERXIES
EMEEHFH BB IUVEFREFEMEIEHMEDORAFEI2013EEMERRES
Takahiro Ishikawa, Tatsuki Oda, Naoshi Suzuki, and Katsuya Shimizu, Reinvestigation on
distorted—fcc phase in yttrium via ab—initio genetic algorithm technique, London, /1) X, I
R 25 4% 9 A 1—6 A, EHPRG2013
BAKEH BEEXROBRIREICEITOEEYY R, Fok 25 £ 9 A 7-8 A,

10




H=X21

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

SPring-81 >R Ly 2013

Y. Ohishi, N.Hirao1, T. Matsuoka, K. Shimizu, K. Hirose, Newly Developed Micro X-ray Focusing

Optics for High—pressure X-ray Diffraction at SPring-8, Hamburg, KAV, i 254 9 A 8

—11 H, 2013 Workshop of the IUCr Commission on high pressure Advances in static and

Dynamic high— pressure Crystallography

T. Ishikawa, H. Nagara, T. Oda, N. Suzuki, and K. Shimizu, Phase with Anomalous Crystal

Structure Fluctuation in Dense Solid Atomic Hydrogen, 4147, ER 254 9 A 24—26 A,

ICTP LEMSUPER Conference on Mechanisms and Developments in Light-Element Based and

Other Novel Superconductors

AKEE NBEMERICEISIRROEBEDORR ], IKET, FR25F9A30AH, NEXT

program / JSPS Grants—in—Aid for Scientific Program 25800195 ¥ [@Et3I+— —1BRIEEE

TONEHE—

K. Shimizu, T. Nagatochi, K. Kimura, H. Hyodo, Superconductivity of boron and related

materials at very high pressure, Lausanne, A/ X, ¥ 25 &£ 11 A 4—6 H, CECAM

Workshop

WEEFE REEX, PAER SEMNMR TALEX AEX KBHEZ FREA, XA

R"RYE, BKRE VFVLOBGEMGAREE)TFVLOEIRE, Fiam, F 25 F 11

A 14—16 B, % 54 BE XGRS

RHE KX, AR FiL, BKEE BA 88, KERE ALV LARROSEREREE

FOREREE FrB™, TR 25FE 11 B 14—16 B, £ 54 AEEHHRS

=B MR, WE B BKES TR BEA XE RE B2KFREVOBEEZER,

B, Fak25 4 11 B 14—16 B, % 54 AEEF SRS

XE RE FE EA F BA RE ¥ BKkR& NEES B 8B YI34

AY X RE—LBREERE X REF, HBH, FR25F 11 A 14—16 B, £ 54 BAEE

nTnHﬂK

/%2]’ IETT E/-I %Ii fﬂ* |_ 1H7k3%ﬁk EHK'?M/: Ja)!ﬁ%l: *ﬁLtéEﬂ:l Ed—é
—RIBHRRZS, ¥iE™, ER 254 11 B 14—16 B, £ 54 AEEHRS

7Kﬁ BN, BiA FE K B FKEE HOENHFEEBIEFELICEATLIE—R

BRI, Fiimth, TR 254 11 A 14—16 B, % 54 AEEFRE

AH B, mh ZX, 0E B¥ BKES KERE, FE BEA, sRBsETIZET

LPEBKFRADREBBDRE, #Himm, Tk 25%F 11 A 14—16 H, F 54 BISEHH

15

BE EFE RW —#, E BHE, 5K B, BKE® EGHNTIILTVXLIZKSEIRK
KEREBEDEREERER, Fimm, FL25F 11 A 14—16 B, ¥ 54 S EHHKR
hAR Fio, BA 8T, B FE OKH B TR FX MK B BKEE XKER
4, BETICKITARFRDEERER, AT, T 25 F 11 B 14—16 B, 5 54 ASE
BE:]

EIL Bk, B XIE WEWL BF EKES F B Dt EA HE BB KE
2B BENTICETS EuLEMOEBTES, #Hikm, FM25F 11 A 14—16 B, 554
IEII_I uTuHHK
| X BA EFE PR HiL BKEESR KA R4E BABRIEAOBGELERE
&, #iam, ER25F 11 A 14—16 B, ¥ 54 AEEHRE
A FX KH @, wE E* BKREE FE BA XKE 4% KEOSEER
D=6 DMK, HiE™H T 25 F 11 A 14—16 B, F 54 AISEHHRS
;&7KFa gk, International Workshop on Interface Science for Novel Physical Properties and
Electronics, LS, ¥R 25 4 12 B 9-11 A, International Workshop on Interface Science
for Novel Physical Properties and Electronics

100. ;5K ik, iﬁc%‘ﬁ}mﬂ-&%ﬂ%—&uU@Aaﬁﬂ:&ﬁ, ShEBIE FRk 25 £ 12 A 14—15

H, % 13 EHRBRKXEHE

—h&EIF 54

1.

B, REDTI/NAAILYMERE, Fr 24512 81 B, BERXEYEHRE

11




H=X21

2. FEKFEE WROMER, B, FR 2557 A 27 B, FR25EEYMHEI—X—BIKRER.
HEEBNOBEREERTE

3. FEKFEE MIRBNLE, BEER, TR 2557 A 29-31 B, HESHFFREAMN

4. BKRRE BEREEFTY—? BRREOWMEEATHKLS, BET, FR25E108198,
ErERE

5 BEKFE# BEREETY—? BRREOHMEZATHES, BET, FH25F 11 898,
ErERER

= 1. Katsuya Shimizu “Elemental Superconductors” 100 years of Superconductivity 4-8, 278-282,
CRC Press, Taylor & Francis, (2011), #4R—%k:830 ISBN:978-1-4398-4946-0

et 2. FHKREE WEMENURETYY, P211-215 BAREE, BX—T%692, 2012 F5 AHAT

3. FAKE#ifh BEERZEEEEEER P403-409, FHEARELE. BR—I% 504,
2013 £ 3 A &AT

BEXUEE | (NEEH) 5o

W R - B1§

®ig (HiFES) EHO#

sot

WebR—2 | KRR - il REAMRFERZIEITOTSL

(URL) http://www.osaka—u.ac jp/ja/research/program_next
REXFREHERAR IO /MR R RERARBRXZIEITOT L
http://www.Iserp.osaka—u.ac jp/index_jisedai.html
KR KZBREFREAE A —FKAERE
http://www.hpr.cqgst.osaka—u.ac.jp/

EREDOH | -RER(FER22LBE5A3HELV 11 A4 ITBVWT. BEE-BERDHA~NIICZILE

F-oEMix | LTCHARZELRZIT . SMBFEBRO—EOAN/NPEREEDN20E, EENEME

EOERRIR | 2TEVARN =232 ET 0TS LB,

P -[% 1 [B NEXT 23— 12, N ZELZDOREFLER/RELT. TATSLOBMECE S
EREITOEIFT—ZEFR 24 F 11 B2 B@)IC. FERUBKEXHZEICTHE. E 1 |
FRTOVSLFRIREFEOFEE— #i% EILKXR) LERMAE. SMENI0SE,
CRER(CER24E5 388KV 11 A4 A)IZBVT. TEEE-BEEOHA~NISTZILE
LT. AREQEEIT o= SMBILEBFO—HDO AN /NP REEDH208, GEHNEHE
Sz TEVAMN =230 ETOY S LORBRN.

-[% 2 [B NEXT 23— 12, N ZELZDOREFLERIRELT. TATSLOBMECE S
ERETSEIT—%4FR 2456 A3 BA)IC. EHFLVERPEICTEHE, £ 1 @ERLL.
B0V S LRIREOIREE— iR (RILKE) LERBE. SMEHN304,

-[% 3 [B NEXT £3F— 12, NP ZELZDOREBFLER/RELT,. TATSLOBMECE S
KRETIEIFT—EF/ 24 F 11 A 17 B(D)18(B) I, MBI ELDEICTHHME, ATRIERL
{RZ7AYTSLRIREDHEE— B2 (RILKXS) LARRE, SMEHI0E,
THRLEOEXNTTICTEE, KIRKE ZAEREREINTETIERELRRICL
HES, TR 24510 B 30 BIZh 2 STHE, SmMEHN404,

[ Scim D YIEZE S Saturday Afternoon Physics 2012 IZTE#EE, KR KF & TER 24
10 A 20 BIHAtE. ZmMEK1804,

s RKBRKRFERRTRAKEICTER 25 £ 10 A 24 BIT7HATIIVF T 18, [No Pressure,
No Life ~ EATHRIICALIZEDLD ! 1ZHEE. SMERI04,

oE-— % BRELL

MEIREIEE

o

12




=21

Tt FLRYY—2R14%

TR 234F6 A 27 BTV LNTROBEREREEORSLEZEYN — SR0OEEE
MHBE~ORRICHTF —)

1. FD4FEEEIE
KERPH#EE Physical Review Letters [ZHBEH SN =HNXEBE S 19(LRBTLRAVY—R) (X, TOEDRMKIZHE
DEMNEFERINT=,

13




