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Message from the Director
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Nano Laser
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Advisory Board

Chalmers University of Technology, Sweden

Prof. Per Delsing

Imperial College London, U.K.

Prof. Sir Peter Knight

Forschungszentrum Jilich, Germany

Prof. Andreas Offenhausser

Max-Planck-Institut fiir Festkorperforschung,

Germany

Prof. Klaus von Klitzing

Laboratoire Kastler Brossel,
Sorbone Universite, Ecole Normale
Superieure, CNRS, France

Prof. Elisabeth Giacohino

CEA Saclay, France

Prof. Christian Glattli
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University of Illinois at Urbana-Champaign,
U.S.A.

Prof. Sir Anthony J. Leggett

The University of Texas at Austin, U.S.A.

Prof. Allan H. MacDonald

University of Twente, The Netherlands

Prof. Dave H.A. Blank
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—P Multidisciplinary Materials Design and Science Laboratory
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Overview
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MEENRICHREED TOET, ZOEE I, FBE. BIRER,
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B EARMILY Z2tHOSE
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Group Introduction
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SAVENEERICIEDAENS

Fe7 /B FDHRIFHE

FLWERBAETHIAE (REDOMEE) FIBLANS Y
2RI ZDORERMEERELVAEBEEEENRFELTH
FINTVET FAVENBEFERELTHELELMETHD
ETHES AECERFEES ZB LU ETHHEHICERTVIE
FHEINhTVWESD. B4 IBEIYELRDIEL A=V XS H
EEDHTVWET  AARCE HEDKEEEZHDFeF /RFY
EBORENIFIVYELREEDOEREFeF /T RFICHERD
BB MOEEIICKIIL. ZOBK SO RREELHSH
ICLELE, ERANLERAECRFERANDEIEPNDIKREL
—5EBBIRETT,

M. Kawano, K. Hirama, and K. Kumakura, International Conference on New Diamond and Nano Carbons
2020/2021.

SHRAREOBRICHIT L
FFyTRNAROT VTR ORI B
EFEBICELULAEE - HEORBEEFRITERTS
il S ELMEEEERE - FMI 5 LTERTY, #4
. BWEREEE - MEEBMEETT/NIROTLERAN

T.MELENEEEELRBBEET > FvTTHERTS
FHEERHULELAMAT. BELEZS IV ETHREEELR
BANEFEZIATEIET. FFHRBZACLHEADRE
AL ERBICRIILEL AR R EFADRIEE
BERL EHCHERSEEZRIABBRMELTRREIPESH
9,

R. Takahashi, H. Miyazako, A. Tanaka, and M. Yamaguchi, Lab Chip 21, 1307-1317 (2021).
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TAtR, EERBFREMBEEDRr—ILA—E2um,

il L D2 2 2 Lo | b/ P e )
NERBUFIFR/TI71/MEANTOBENEREL
2RTEMEIR. EAFBEFIBALBRNICEVRETHEREHOMEE
ERBTEBIEND RERF/TAIMBEL THBEINTVETY . 7
NMABBLAGFTE. B622 At B BELANTOREREDS &
Bt AEBIY BETT . ARE TR 2ATNEDRELHEEKENS
ETAHALE TN IERX v A 8—HL—Ya [ EREL. KAEARK
PRRELIEE SRR RE(CVD) LAEHE LT, BEAN —BT5
EREAAHRBILAYER(h-BN)/F771 BEEEERLEL-, 2
DHFETERLETFTIIV BV TBEELRT 0. [IE2%X
WAL E=h=Yar | 2R EMBET N ZADRBILICE T2 EBRIME
LTHifFenET,

S. Wang, J. Crowther, H. Kageshima, H. Hibino, and Y. Taniyasu, ACS Nano 15, 14384 (2021).

DITITIVTFINAATENET S
DRBHERNZMSE
HBEMERMhitoe ®EFAL CRAADEEERMICKRE T
372D, VT ITIVTNAZANE CEETILREHET IV
JURLZERBELELE, £ERBROZEXHEEB /I XICER

TRLEBORBAMBIAMEILET, UNEUT—23>FED
FybFIHEZEDDEBRMFEREEL T IV —T ZHICA I
ERMHLEL A,

SHE.LUSDDEBEDRE R, BENLDKREYRTIKE
DA FEEE BREEREXABHLWY—EXRRICRET /=
MERRELEDTVEET,
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—P Advanced Applied Physical Science Laboratory
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Overview
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DRAEITH T IETMMOEHNEEDAIHEZERLET,
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Group Introduction
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Achievements in 2021
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(a) >V EBEFHRERTOMBR. J'— NMIENNY 2EEEIES
(BN TEFZ1 DY DIRE (b) BXRDRDEFEHEM KT

BEEFTEXIS-—ER/MOEHERR
BFFUMENUABEFEXEERLEREER TEEHRAM
THY), BROMELICHISTZBFERZECHI» PEFS
hEd, TOICHICEG. BEFEHEDRIENK +H5EVD
ENHIET.SE.CEBREFEICS). DU EEFHERT
(Fa) CHEREADZZX LEFMICRE L, Y~ EBEEFRY
POBREREN PREMNLEBETEHEERVEIR/NELDHE
EREAPFETHIEERRLEL/(HDb), HEREDIE
EERFORTFIEHETICET. BEeBELEBTREXRR
WHEIRFTEET,

(. Yamahata, N. Johnson, and A. Fujiwara, Phys. Rev. B 103, 245306 (2021).

N
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0
SE = Pous(Ppump = 230 MW)/P oy (P = 0)

o =4.70+2.05 dB/cm (@ 1445.8 nm)

Peak: ~16 dB/cm
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Er** ions absorption|

60 06
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(a) HLHERICEFREFBOGMBEINIML
(b) HTHERILEREFBOESHBINIML

BREXFHLERCERSHE
RUNESHEENEIR
SYDLEREICIEAX vV RSN IS A L ER
g, SUIAN—ZADTIT4TITAN v I T NA A B &
VEFETNARCEREICHELEMBTY, BIC(Bound

States in the Continuum)ICE D\ T8 5K & ik IR 18 &
ERESSVERL. EEFEBEICHVTAZILNKESER
ERIAMITDIEICHKRINLELA, COFERIE, DU ERET

SR ERIEEER L V- DRBICMIA-EESR
2Ty T TCHBIERIL FFITEFAEVEELT Iy T+ —
LELTHARZFTEE T,

Signal Enhancement (dB)

X. Xu, T. Inaba, T. Tsuchizawa, A. Ishizawa, H. Sanada, T. Tawara, H. Omi, K. Oguri, and H. Gotoh, Opt.
Express 29, 41132 (2021).

EDIRIVF—IBRIEDH TMEL
ATRAXDZHIVEFDOER
FTTMADZHNRFERET NI REED N F T T ICHEH
BEREEMFMUAEERTFELGEEFEIATVWET 2N
ETATIADZDINRFICIE M TH BB 4 E A
PHVWSKhTEELAEY ABRFERLVBEN LK FLE

MEETI2HLEAMBEREAVDIZEICL) HELYEN
DIXIVF—BERIPHEWVINSEATIADZ DI FFEE]
HETBZEICRIHLEL . MU iREEFI AL KRR S
EBNEDPOBEBREAXRFORIBICOENBHRELT
HEINET,

R. Ohta, L. Herpin, V. M. Bastidas, T. Tawara, H. Yamaguchi, and H. Okamoto, Phys. Rev. Lett. 126,
047404 (2021).

BOAAEBFHFI74bZv 7FERICES

BhiE F IE#R T 2 R
BHALBTHFEMETEFEhSER TEEBILAD
BIEN TEBHETT Ha . HALADDBENTF =Y
BRF/HRBICOEBDALBFHFEEATEILT,

FEFESXDHEMAERD. W ICKILIFRTERNEE
1EEFERTAZEICHRILEL L, AEIEF AT h T/
T—TEETBHR Ay FLEP RBRIEETHY., RO M
REXEETOty P ANDEEMY HFShET,

M. Takiguchi, K. Nozaki, H. Sumikura, N. Takemura, T. Fujii, E. Kuramochi, A. Shinya, S. Matsuo, and
M. Notomi, Appl. Phys. Lett., 118, 111101 (2021), Editors' Pick

WM T UE3E R L F L <0, : A1oyelogeT] 8ouslog [edIsAuyd peliddy peoueApy



o9 __________________________________________________________________________________________________________________________________

[EFkEE]

KDEFIRESNDEFLVEBEADSH
[BFXZHEFEAVEE/ (2B E1-FT10T ]
MEFERTARRIRBEICLIHLVE BRI

[EFRHRHMZOEROME]
BFRFA/ N2 MR BT B2 H M -HH BT ba-5 BTEE BFAN/—7 BFHACHETS
THERBIC. EFRMEBVTRRDIBFRLIBORAEITHT ERER DI
BH B, RITEAIMTAZLET Y2  ELTVET, BT HHA
BIBRE N EBE BEETSAXEENRTHALRTNE

WENREOMRERBEL. ChoEAVWTETFRIE. BF L0 [BizE8 FoEE]
TRRERBICEADICGE/ARUBHER SSICEBEEETFE BIEERFICLBBETRECHM
BERMNROSHLEFRGEAVAEFHERLENDEREAIEL [ 15 FR 2 F 5t Bl 3% 47 ]
THEREET>TVET, EFHZOREEAVAENEROBEBEE
[$EEELIV2RTYVED

ATO-F/BEICHIIEFIEE]
EFTNARCHITBFERERBEOER - AL BERR
[BFFNARIEII2ERFTITEA1FIVR]
EFOIE—LUrEEBICLDERLIE

SHe/*He®H R A &
. BEERTYE
BHREFTNARE
EDBERBE (100
IYFIVECBIT) IS
EHhTVET,




2021FEDELHMAHRR

Achievements in 2021
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FHSEESA ()
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SR

ERAN

(a)CIMOEEZRE  (b)StHMBEOFMBER (c)BBEEDFMER

100,000 2> ae—-L b1V T2v

Ae—LIh T2 T2 (CIM) I, FBEF/NT ANy T iR
#2(DOPO)DxyhT—V5AVWTHHE L RE(LFEBEEBEH
LWEtEBETYT  SHE. HEREAMREELLS10HEDDOPO
2N T— Do hBZBARECIMEERRLEL, 10 EXR

DEFEETITDHRAAYMNABICE VT, BELELE(SA)
ICHEARTHI10001E DRSS CRICIEEDBEER/ D EICKINL
FU 7o £72. DOPOE RIRFBIME ML CEIES B /BRICIE. SA
EEBLT. EVRERBEE#MEL DO 4L REREERL
B EHERBTEELA,

T. Honjo, T. Sonobe, K. Inaba, T. Inagaki, T. lkuta, Y. Yamada, T. Kazama, K. Enbutsu, T. Umeki, R. Kasahara,
K. Kawarabayashi, and H. Takesue, Sci. Adv. 7, abh0952 (2021).

BEREEEFEVMILIERBEBRBENIR L

BIEEEFEIMNIFIE—LEREBXRIT2HREMR(TLS)
RMESKRBRIAL P S B BMEFTOATVET, B4
i RERETERETEL VL, BFEVREHRABLTE KK
TLSRMEERHT AL VAR EERHLEL . BFEVIE

BT BE TLSRMBEDBICBMLREEN»EL. B FEY
POBRMP(EEINE T CORAMERANDZETTLSRIED
S ERSh, BTEYMEREMICT—RNyIT32E
IS&N, S5uBEEEFEYIDIE—L @ EXHFET
EET,

L. V. Abdurakhimov, . Mahboob, H. Toida, K. Kakuyanagi, Y. Matsuzaki, and S. Saito, APS March Meeting
2021, abstract J28.00002 (2021).

TyN=YrLE—FHHIEIB2DDRFI+—H—DFF/a2—>

2RTETOGFVTN62RFEYMBEET Oty H-ILLBBF V47
ETUA—IRChETIHAMNAEBEED TETHY KORENPS1A Ty
TEVS LR TTYNIA—LTERINTVET, LALEND, SHFDET
JA—Y%TATIRTNETNARACRET LR BIMMICFvL oI TRk
FELTHRINTVELE, ARE TR, 62BNDEFE VM EET58X8M AN
TOGIXT N BEERFEINT LA %3G (FELEL £, COKE T BT
Ji—H-OFEEEIBETEEBEVET LN TEET. B . GREDY
FIEDDRFILEBRBF VAT ERTAILT BROGERELAET
B2EX 2RTFICEB Yy N=Y1 AT b at e R EL . 2R TEF A4~
TR, BFREPI-NA-FNEFHECE B FEMMEL DX
MaET7TVr—a  AEW - BEET NI XD REMERTHDTT,

M. Gong, et af., Science 372, 948 (2021).

(a) AHOBEFEHEEE (b) BNESBOILAR (c) BERDOHEEER

(d) W/NEEDIEBE I/V, D Vs KEEDBIERBR 1 2BAZEEERTFL—17
REHCLZEBBRDEARERT

(FRAR) MEETELIPHEBHERFOT7oFL—IT7RFDOERXR

DHEFERFOTFL—I7R 45
SREXERTRETINHETA—I(FQH) RTE. %
HER (flzlfe/3) eEF DENFHIEREEVET ., P HE
MENFHIPFQHREEBHEFF—ILROFRAICAHFTS
. EFHPEBL. PHERTOEANP RFSNZIIEREZE A
LELT ChISEGEFREBIEEFDORETI/— /-5
BL.EILPRFINZ TR —ITIRGFEELUDESR T, B
EEFRELUNZIEIZTORL—I 7R R & O D TOE A F
TT. ARRIR. PHEFRENTEAVELEFERTN1X
EHRICAPTEELMREZE52E T,

M. Hashisaka, T. Jonckheere, T. Akiho, S. Sasaki, J. Rech, T. Martin, and K. Muraki, Nat. Commun. 12,
2794 (2021).
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Senior Distinguished Researcher

Shingo Tsukada
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Masaya Notomi Hiroshi Yamaguchi Koji Muraki Hideki Yamamoto
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Akira Fujiwara Hiroki Takesue Shiro Saito
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Distinguished Researcher

Norio Kumada

Haruki Sanada
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Publication List UBRYBEIOFHIF = 7.122)

NATURE COMMUNICATIONS (14.919)

PHYSICAL REVIEW LETTERS (9.161)

PHYSICAL REVIEW B (4.036)

APPLIED PHYSICS LETTERS (3.791)

PHYSICAL REVIEW APPLIED (4.985)

OPTICS EXPRESS (3.894)

PHYSICAL REVIEW A (3.14)

APPLIED PHYSICS EXPRESS (2.895)

SCIENCE (47.728)

NATURE PHYSICS (20.034)

OPTICA (11.104)

SCIENTIFIC REPORTS (4.38)

REVIEW OF SCIENTIFIC INSTRUMENTS (1.523)
JAPANESE JOURNAL OF APPLIED PHYSICS (1.48)
PHYSICAL REVIEW RESEARCH (N/A)

ACS NANO (15.881)

SCIENCE ADVANCES (14.143)

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AMERICA (11.205)
NANOPHOTONICS (8.449)

NPJ QUANTUM INFORMATION (7.385)
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American Physical Society Outstanding Referee
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