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Nanostructures Based on Biomolecular Machine Chaperonin GroEL

1-v—K&: AR K, Ik ike, F1IJ &Ethb, B A8, 48E s =2c / Daiki Kashiwagi 2, Hao Shen 2, Tatsuya Niwa ®,
Hideki Taguchi b, Takuzo Aida a©
(BRAZE, PERRIEKYF, IB{LZFAFRRR / 2 The University of Tokyo, P Tokyo Institute of Technology,
¢ Institute of Physical and Chemical Research)
SHBIELE ¢ A4S #53€ / Ayumi Kimura  (BEERAZ / The University of Tokyo)

Mmerizaion , Sequence Control, TEM, Protein Assembly
B = | overview

=B ld. EHRRAD FHEMS v/ ROZ>GroELEHIER A S U, MmiGICZENTNELDIDNAETES SN
Janus GroEL (AGroELB) &Rk EE(CRINLE (R1) . Janus GroELDBR FHREEADIGHAE LT,
ZIEAORLBDONADE /Y- ED=aBRFHESICHE U (R2NRUR4a) . TOBD FESKRDIBIERR
. RUOZERSEZF OO/ Y—EIOFERIbEE# AR\ hS R l\LJﬁ’*”%?uﬁﬁ%ﬁ%JEM 1400
(AXREF) . KOS A AEBREFIBMIEIEM-2100F (HAEF) #HVERUE (K3%UE4b) .

Herein, we report the synthesis of a shape-persistent Janus protein nanoparticle derived from biomolecular machine chaperonin GroEL (*GroELB),
bearing two different DNA strands A and B at its opposite apical domains (Fig. 1). To demonstrate its application to supramolecular copolymerization
with a higher level of sequence control, we succeeded in its precision ternary supramolecular copolymerization with two DNA comonomers (Fig. 2
and 4a). The unique lamellar structure of the copolymer and the characteristic dual-periodic sequence of the comonomers were visualized by Bio
Material High Contrast Electron Microscope JEM-1400 (JEOL) and Cryogenic Transmission Electron Microscope JEM-2100F (JEOL) (Fig. 3 and 4b).

Janus GroELD& R TEMICKBEASHFDEHR

Synthesis of Janus GroEL Characterization of copolymer structure with TEM

IR

AGroELA BGroELE

ATP/Mg2+ />

Rlng Exchange

(a) AGroELAKUFBGroELBED ' > J3ifawFIAL T
AGroELB%‘:AﬁE@“&Eml (b) AGroELBMDE:BELE FTEHE
BEHE

X3. (a) AGroELBEDNATE )/ Y —A*RUB*DOHESE
EYDEBREFEMIEEE (b) AGroELAEDNATE ./
J—A*DOHEESRENDI S A BB EFEMEEE

DNAJE/V¥—LD=mEBRFHES

Copolymerization of Janus GroEL with DNA Comonomers

—EAMMETE) Y —EFIDRIHRIE

Visualization of the Dual-Periodic Comonomer Sequence

23

-(B /BGroELA’A”A'/AGroELB/B*) n -(B"BGroELAA"/A*/AGrOELB/B")-,
2. AGroELBEDNATIE /X —A*RUB*D= i85 73t ®4. (a) AGroELBEDNATTE ) Y —A**RUB*D =i
AN )
BEORIEE NFHBAOWIEE (b) RESEANMOBALET M
5E
R ) — e&TL
1B == ij—lkj / Takuzq AIdE.i The University oflT.okyo . nanotechJapan
EHEEEE « BRAZE / The University of Tokyo  E-mail : nanoplat@sogo.t.u-tokyo.ac.jp N
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Atomic-level characterization of high-entropy alloy nanoparticles
synthesized by liquid phase reduction

1-v—-g%&: Jb)ll &, BH BF¥, & XJE /Hiroshi Kitagawa, Kohei Kusada, Dongshuang Wu
(REARZFE KEFRIBEFHFTR / Graduate School of Science, Kyoto University)

=ipELE . Sl E5, IUAK X—, AT 5 / Takaaki Toriyama, Tomokazu Yamamoto, Syo Matsumura
(JUMKZ: BEEMARATIAZEZ > % — / The Ultramicroscopy Research Center, Kyushu University)

MEntropy Alloy, Pt-Group Metals, Catalysis, XEDS, Heterogeneity
Bl E | overview

SELU FDEFEFEFEEDEHRTRENRFLANILTESUR/\AIT> hOE—&E(HEA)(E.
HITRZERD ETDHRERICEATHRIEF CORBOLY FOE—HFREL
RBIEDHIC, BIFENRELTDENEFTED, BAlE COKSFHZEEYT
BDHEAD T JHIFZIERT D E(CHE LT, TORFLANIVREZRAEITDEEE
(T, ARE & U COMmTIEERIBOmREZRE LIz,

In high-entropy alloys (HEAs) consisting of five or more elements in near-equiatomic
concentrations, the enlarged configurational entropy stabilizes crucially the solid solutions. We
have challenged to produce HEA nanoparticles of all six platinum-group metals (denoted
as PGM-HEA) using a facile wet chemical synthesis. The atomic-level mixing in PGM-HEA has
been successfully characterized by high-resolution STEM-XEDS, and PGM-HEA has been
confirmed to catalyze an ethanol oxidation reaction (EOR) with complex 12-electron/12-proton

transfers with record-high activity and high stability.
(FRERFEFRHX) Journal of the American Chemical Society., 142, 13833-13838 (2020).

B ENTZ 6 5TPGM-HEADEIFIREDART & ASEE

Characterization of the solid-solution in six-elements PGM-HEAs and their catalytic activity

[ ﬁfifigquﬁgzﬁ y 5 P © JUNKZDUNEHIES DR B F IR : ACCELARM
GRSNIZ6 D DT /HIFICDNT. Spring-8(C &1 2 XHR[E N BEENS 5
(XRD) & EEXHRAHT (XRF) 3 5T XIERT S H(XPS) CRADT a0 LHLFEEENS nks -

R RREZBFTLUEZ. RI1OXRDTIO T 7 1)L I(F & FEH < HE b - =

2=0.3847 nmOELITAHET(F)DE ATTHBTEARUTND. 00 B b kb o,
XRFCHEZTTROBEFIREC DV THERE —UONHIR L TREIRRE COLESIRESF JHFOMERKEZD
THDZENERTEIC, XRFERMIRREICEURIAXPSH SRR NBTORFZELEESITMET S (C (5.
EM2 THRIDEMBICIFEAEERNRL, REEREPTHERK WO TESRELXERES 5 MBI

FREFLNCHETTES, U T2 IR IE 7559 AR B BB T SR 1
o . XRE XPS ATHD. TOMERERARICED X
. #3Re=x2%E (ACCELARM) i g5 e
: EHRCHIFE L C2014FE(CEATER
H ZEF RBECRSTF /700 = a. R, o
S—TS5v hIA—LTZDEHN >
RIARKRZE EICKE<EMUZ, \3 AR OACCELARN
=3 : SRS
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(#=0.062938 nm) RILIL(0.7 X 0. 7 % (<4.0) nm?) 100 024 -0.26 036 -0.13 -0.11 [l
_ s DREFEREER UL ERER 02s 008 01 00118
® XEDSTHRYY EXY 1ER2ICRT, B2o@L 0 0B 000l 0l
B4 (C. STEM-XEDSTHUSL/PGM-HEADTRR Y TERT,  TASRBFNLATED. /5 100007 035 0.07 B
6 TREGEFFAFMFEELTHD. EBRENESNTND. FREVIMMERRZE B (34072 < (F(F1T 1,00 -0.02 -0.06 g
Ru-L Rh-L Pd-L 4 BTHBIEMNRESNTLS. 100 ?gz 2h
N {}
=1 FIHFOBPHERORETER. ROILPAX 1 07%0.7x (< 4.0) nm?
Ir Os Pd Pt Rh Ru
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ST [at%) 19 18 12 22 12 15
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I
© fEEN: e &
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(BETERVWI2EFRIGBIEZEIDE £ 14
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bl &, EH RFE REAFE / Prof. Hiroshi Kitagawa, Prof. Kohei Kusada, Kyoto University nanotechJapan
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Development of Photonic Nanostructures for Simultaneous Spectroscopic,
Polarization, and RGB Imaging

1—-9—K%: f&MH —5& /Shinoda, Kazuma
(FEPFAZ / Utsunomiya University)
SiEeELE : KB B2 / Oosato, Hirotaka
(W& - MRIEAZTAAE / National Institute for Materials Science)

) KEYWORDS e e o ——
B = | overview

ERBHTP AT — MNEE, BEEERCHSITDIVS 2 ETI2(CHNT(E, RCBICRSITHDERLIMRES LU
RICR D E IR T DEIMDABIRTH DN, BE—HASTRKE—RRACENSORD ZiRF T D & (TR
WRICHD. FART(E, FEAZEEDOS /BEEMI\RIRC EICERE I A by IR&RICEKD T ILYZ
FRFEL, E/JO0CCYCERTDIILET, B—HASCLDDNE - ) - RGBOEK R ZRIRYT 5.

In machine vision for remote diagnosis, smart agriculture, and automated driving, it is essential to have the technology to capture various wave-
lengths and polarization components of light, not only RGB, but it is difficult to capture these components simultaneously from the same viewpoint
with a single camera. In this study, we developed a filter made of photonic crystals with different nanostructures of dielectric multilayers in each micro
region, and mounted it on a monochrome sensor to realize simultaneous capture of spectral, polarization, and RGB components with a single camera.

FEAESEIECED T A by ViERDEFE

Development of Photonic Crystals with Dielectric Multilayers

O CREWICHMMEFIBEZIML, BEMZERzEE

@ EFORBEAEIC LD T, BB HIMEE . = - E
® WiEFIA RN IN=N 2 -
e — =

1. BAC E(CRBBRNG - AELBBRTEET —9R%ER
2. BREMR(CEFHREE CI8F/\F — > ZHHH ’/" 240~3900m NSNS Different transmission
3. RISHEA A>Ty F 20 TREERICHHIE FIEEE A2 / - NS characteristics for
C oL 1S, T 0. S EBIE A SRS o 5 170nm o NN\ different lattice pitch
4. )\ 77 ZAX)\w B > TNb,0,/Si0, % B 7z B IR sgggzrs\al [ s ﬁ;AAgﬁ
SE L /N AL AL SR VB N i SiO, i ; ;
BFIC & [CARBBIEN RS T 1 Lo % T aberseseoing s

2EBCHRN DR UMI IO T—EICEIERHE

IA PV OIORBREIAINITLAICELDINK - IRk - RGBEKHERS

Multispectral, polarization, and RGB imaging using a photonic crystal filter array

O BFIBEZ L HERY A XS EICER I T LA Z28E (HXa)
® TIROE/ IO YICHEHL, BERS EICRRDIMD ZiHmF
® EFLIBERGT EHAT D LT, SIRE - @)X - RGBEIGRZET
® JORX=UNECDLDRT I L/ING - TEEEFIE TR (BRb)
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vV RRELUEDA My O&RICLD TV, BUMRNDEC
HET O ThA RIEBIF =2 RIR BT HE

> F00>—T5v NIA—LABEDTECLD , (a) Filter array pattern (b) Random pattern
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Spectral-polarization transmittance
Voronoi-like o inasingle pixel area
random photonic g S
crystal filter =
5
g
i
°
2
Monochrome @
sensor z
(CCD or CMOS) k _—
~< 600
Angle (deg.) 0 700 Wavelength (nm)
s ) ) - e T
CONTACT &H —5% —T—ﬁBEj(I:T— CbShlnoda, Ke?zuma U-tsunomlya Unl.versnyl naHOIEChJapaﬂ
EHEHERS | YIE - MRUATIHEE  National Institute for Materials Science Horet IR e

E-mail : shinoda@is.utsunomiya-u.ac.jp



©H 3 FE [BFTrAAMR] —4

RRAE
T MENI TSy R T F— L

mEUAS
Bl 7571—
T/ 5t

JSAEZVOIBEZFALIZS U >MEMS

T/ VUSYIRMNSPRAKLE Y

Si MEMS monolithic infrared spectroscopic sensor using plasmonic structures

1-Y-—K&: B W, KT #B, &K & / Tetsuo Kan, Masaaki Oshita, Shun Yasunaga

ESIB(EKRZ / The University of Electro-Communications)
A BB4C, Eric Lebrasseur, BEIR 3, B B8, KB ¥F, FIE A, L% BB5, XA 77, =H =68 /
Tomoki Sawamura, Eric Lebrasseur, Makoto Fujiwara, Yuki Okamoto, Ayako Mizushima, Naoto Usami,
Akio Higo, Etsuko Ota, Yoshio Mita (BRRA% / The University of Tokyo)

M Schottky Barrier, Infrared Sensor, Spectroscopy, MEMS
BLE | overview

F )T UOTEEHSNDZIEEEHEFOHIRIRRTHIERE T SXEHIE (SPR) ZENUESIEFNMZH
ZRIE U, HBERHNEEEE (TS XEZVIBE) (MFIDIEZFIAL. XAT/I\E—>2DCADTH
A2ICED., [EEREPRAREDREEFEEBRECT YA TSR E(CERBLUE. ERAFEMMEMITS v
NI A —LADOEIMTTSXEZY IEEEREER E(CE/US v IEBK L. SUISEOFNM Y, RUZEN
ZIGAUNRFRAD N UERB U, RE TS XEHIEOH E%ZLSI/MEMSICHRAE T DRI THD.

Infrared sensors based on Silicon was realized using surface plasmon resonance (SPR), an attracting phenomenon in nanotechnology. With
structure-dependent nature of SPR condition, the photodetection characteristics of the sensor such as working wavelength range and polarization
can be engineered by CAD design of photomask patterns. The microfabrication platform at the University of Tokyo enabled the monolithic
construction of the plasmonic structure on a semiconductor substrate, leading to the realization of a silicon-based infrared sensor and a compact
infrared spectroscopic sensor. This technology presents a strategy of integrating the advantages of SPR into LSI/MEMS.

KRR NE

SV Y ETHRANESBRLL IREBADRIC UIzEl

Electrical detection of infrared light on Silicon Roles played by supportive institutions
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RET SAEAREFIMODOMEMSADIRS : U REN D ENBD KR

SPR detection technology integrated into MEMS: Silicon-based infrared sensor and miniaturized MEMS spectroscopic sensor
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Photodynamic Therapy for Cancer with Structural Identified Photosensitizers
Containing Heteroatoms

1-v¥—EK#&: Pt BBZ% / Nomoto Akihiro (BRFFA / Osaka Pref. Univ.) , %<8% &{= / Yano Shigenobu (RE#Z X
/ Nara Women'’s Univ.) , FE J¥5 / Kataoka Hiromi (&2&ZEmA / Nagoya City Univ.)

=iwpELE . BfE 8 / Torii Mie, #k B4 / Hayashi Ikuo, IR {F7¢ / Sakaguchi Yoshimitsu (&&5/EX / Nagoya Univ.)

mpancen Heteroatoms, Photosensitizer, Sugar
ME | Overview

IR, BT KD THABRERZITONRNFEZE (PDT) (F. BHRANDOEFENNSVWDADBREEE L TE
BENTWEY. €2T. HAMRLSEIDEZEDIAH P ITVWEHEDOERICAZRA#FELZ. NFTORFD
RitHZFRYT D ECKD. HEHEBDZFEFDF(CEALLFAIILI—-EEFIOY > e6DER (RN U,
ZREATAE(CE D> THFEENBESHERDE U, AFEHEHEBF (CLDBUVRMNADRZRLUELZ.
Recently photodynamic therapy (PDT) is one of the promising non-invasive treatments for cancer. Cancer cells have a higher affinity for sugar

comparing with normal cells, thus incorporation of a sugar moiety may produce improved anticancer drugs. By using reactivity of a heteroatom,
thio-glucose-conjugated chlorin e6 was synthesized and identified clearly, and remarkable anti-cancer effects were shown by photoirradiation.

RIEDEERH L EER fERIa gt

Current treatment and related issues Aim and solution

® BFRDO—DTHSTalaporfin Na (LT T« U>®) —_ ® BEEIHATE EHE (BULEKBESH) S};ﬂ,);O
DHFHEIE (20156108 RIBL) = KEHCEDBR $E (DILO—2R) ([FHAMBINER A CIRIN 043\;%\_
CHEB (DA) BRI, EREEDMEN S| (A DI
- BRI TE RASIE 1 60 (3 EIEDEE "
BEDIESHRCAEE CEBL (REMREDRENE) A AT E G-Chlorin-e6 v

- ZEBYBMECE FERCER
T—IT IR (Warburg effect) :

THRILE—EZLGBRH. HAMIEIILI—RES < KB
Warburg, O. Science, 123, 309 (1956).

RERORG : 18FDG (FUBRER EICANSNS) | wo
G-Chlorin-e6 %45 —4"y k& UTRE toFoe O
WEREG, TORBSDSEROHIST, BRARILINICEASRF TS

FJ T SEHAIC &K DIBEREE (CK SIRER TENBRART—ILREDTIHEEZ AR

Significant progress by the measurements in Nagoya Nano-Plat. Establish of large-scale synthesis for manufacturing production
® TNFTICAKUTELERSG. MEACKORANER TS, © BEARIL— NERCEER 1 - 3 OREl,  SHECTI0g EEASERITHH !
Bl BB TOREERNOETE (SHREERIN + TRAM) - oo A“’éc%, e
r -0- SH Ac.
0-Ac  -Ac —>-H 0-H o-H R Y - @ A
=
g o fRfREE He o + o} u-- > - CH,Cly, EGN
Axgﬁ/i Aoo % o % 00 Na 1t time
0-Ac -H -H 00 001 chiorin e~ Me0O
REEDHOTVS —ERER OHASEEAAELLY T YT YT WY DR T TR
e o -
P INTHRRICHRETETNSH? 2EBAFITSCEST, wew O 3 500 P
* BRRBIEBECTVENS? » ERICEIET A TER TS, - g s m
- BRELANE LTARTETLSN ? o BERCA S G-Chlorin-e6 owe T s as o
veood . choms O I TE e 2 o B e oL v
« Ichikawa, H.; Yano, S.; Nomoto, A.; Kataoka, H.et al., Anticancer Research, 39, 4199 (2019). - Nomoto, A.; Kataoka, H.; Tanaka M.: Yano, S. et al., Heterocycles, 103, 1108 (2021).

FAY =T AA-S 2O TR N ZHER

Isotope imaging for safety

SENAMRICHT SN AR

Anti-cancer effects for various cancer cells

© AR T BR © FHIE A WROER
EMUEBAEA (6-Chiorin-e6) DERISABRIHTIUR (5, 10, i) & 9C FR (R M) TOSTATAY h—
A SABARGADIET (5, BHA X~ 0, TSN TIASs SORTEMBI TR

s e

= JERCHETASBHR = TV (In vivo) TERBLICRE e

R Talaporfin  G-Chlorin-e6 - XOMIEBEEAR & SBMOERT

B BEIDL—H—RHI(C & D FE5TA
MKN4S 10.9 0.00059 = BB 7R h— S RDFTHEE
ﬁz,ﬁg‘; 14.7 0.0016 - Kataoka, H.; Tanaka M.: Nomoto, A.; Yano, S. et al.,
= J. Clinical Medicine, 10, 841 (1-14) (2021).
RER 15.8 0.00046 - Narumi, A.; Tkeda, A.; Nomoto, A.; Yano, S. et al.,
ﬁO\EEZTL Chemistry Letters, 48, 1209 (2019).
) 4.56 0.00028 ; Bt (B BT + T2 RHA) B (RERA) + BE(RRA)
- Nishie, H.; Kataoka, H.; Yano, S.; Nomoto, A. et al., Biochem. Biophys. Res. Commun., 4, 1204 (2018). +EZEREX) +EFFLZUUBR) = 2ERSHESITEOMR
- Osaki, T.; Okamoto, Y.; Nomoto, A.; Yano, S.; Kataoka, H. et al., Cancers, 4, 636 (1-19) (2019). “ — JPP,
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Rapid and highly sensitive detection of coronavirus SARS-CoV-2
using Au nanostructures

1—-¥—K%: Yong Yang
(Shanghai Institute of Ceramics, Chinese Academy of Science)

SHEHEIELE ¢ fEAT B / Tanemura Masaki (ZEE T A / Nagoya Institute of technology)

Mface enhanced Raman spectroscopy, Au nanostructures

B & | Overview

FEIOFITAILADBRILKR(ESER TH D BIAILADIRN DIHEIREEORFE IS THD. AHAK
TlE, REEES Y BELDYEE(SERS) [CL DB IO F DL ADBES RGN Z ATz, TIBICKDTHE
HENeEOF /BEREFEAND T ET. UPILY A APCRIEREE (O 1 B L) (CILE T 2ERE
DN 5 DLURICEIRE TH D T,

The current COVID-19 pandemic urges the extremely sensitive and prompt detection of SARS-CoV-2 virus. Here, we tackled the highly sensitive and

rapid detection of SARS-CoV-2 virus using surface enhanced Raman spectroscopy (SERS) biosensor. Au nanostructures provided by Nanotech-

platform Japan enabled the detection of the virus as sensitive as in real-time PCR method within 5 min much faster than the analyzing time (>1 hour)
of real-time PCR.

BRowEE (B : YPIL5 A LPCRE) SERSIC & 3iBRREREMR M (CHEH

Conventional detection method (ex. Real-time PCR method) Challenge to the rapid and highly sensitive detection using SERS

® BROEHEZE D EERICERETRELZW ! © & BEREIZ ALV TREER S Y > DIE(SERS)
BROREE, HIZEUT7ILIA LPCRET(E. D)L ARDEIET EYIROF/BER L TE. SYRART NUABINICISEENS
ZIZESE, TNCL O TELIEARZRINL T 2. HAREN—EE (SERS), BICHED—TKT. &7 /REHERAZ L MACE2 (B¥5R)
ZBANEBECHEEINDN. B 1 HHULEET 3. TIERIT BT & TI0MED SV ASSHEDIZRZRRA LR |

I4ILR
Enhancement

’\ Yangfdldh 35— Tk

HOLTHEE (IE0EEICH )
;;ﬁk;&;;ﬁ;;"'%*/‘&%ﬁk*%

BET &R ”@é?a < q@ga —
—ELECIBRES AuSH AmideO-DHis  SARS-CoV-2!

q@g@ q@sﬁ, AT HET &

< ERE, Eiiﬂ)ﬁﬁ(: \/\/\/\/\/\/\,/4'(\\‘“:52
fs HRE Siginnmue o o ° e

U7 IV 1 LAPCRIEICIEHY S %E (80 copies/mL)T 5 THHAIEE !

Highly sensitive (80 copies/mL) comparable to the detection limit of real-time PCR and rapid detection within 5 min was achieved!

® ﬁfﬂfﬁi@ﬁkﬁtt MACE2 (B5R) ([CKDREEERODERIIR THEIO T D)L ADBERESERR L ZEIR |

7/ EERBEOEEEFEMIE(SEMY&. FIEIOFIAIILADETIUEE. SIICHIET DI SIANRY MLETRISRY .. SXREERC
BT E]ﬂ"j/r)I/Z(Cﬁﬁ’ﬂB'JQE ONRDB5 D, TOSERSHMCED T, EHERE(E 77)L5 - LAPCREICILEY 280 coples/mL‘C Dz
LI A LAPCRIET (X 1 BRI L E T DMMEN S D TERIESNZ ! COfER(IE. Nano-Micro Letterss& CHIEETAEITE I, “Human ACE2-
functionalized gold “virus-trap” nanostructures for accurate capture of SARS-CoV-2 and single-virus SERS detection,” Nano-Micro
Letters, 13 (2021) 109. (https://link.springer.com/article/10.1007/s40820-021-00620-8)
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A b WEE2W&- g
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FRaDFIANR it
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Chirality-Induced Spin Selectivity in Chiral Inorganic Crystals

- —FK4 : §ziEAe, HA BBthe, 18H fiFe, SR BEe, RF B, AT #i—EBP, FiR IE—EB, FJII fikiZ2 / INUI Akito?, AOKI Ryuya?,
SHIOTA Kohei2, KOUSAKA Yusuke?, SHISHIDO Hiroaki2, OHE Jun-ichiroP, KISHINE Jun-ichiro¢, TOGAWA Yoshihiko?
(CKBRFFILAZ, PERFIBARZE, HUXAKZF /20saka Prefecture University, PToho University, cThe Open University of Japan)

SEHEHAIIENE . EED Afth, LK &% / HIROBE Daichi, YAMAMOTO Hiroshi (93 FRISHIZ5FR / Institute for Molecular Science)

Min Polarization, Chiral Inorganic Crystals
BL E | overview

RE>ZEEHITFSIVARR] BeEZEEDIRETIEEC !
WM EIFIZRVWFSIIEREN A E A RBERETEHE T CEAERTYSH TRELE U, BRICEBEENBRVICENMMNDST,
AENEEH U, ERAEEGNHDFET., CORRIBSNVCEIZTEIL. BHEITDIIENTE, T, MEPHBZRAVDIHE
NHDEFA. ERNIAFIILTHDZEDHCHKRT DHREEZ SN, SHRFTI)IIMENRITHENRAMEEZASHNCTDE
M CEBRATRETT . W) A XDERICEDTFH - T/ TSy R I A — LRI I3EEZE R v FRER E D
SEAWNELUR. DF - ILARDIL—THh SEIMBOERE. T/ A &R EORRZERE U, FRED—EBET7 XY
TVMIEFSNFET TS [Physical Review Letters| E(CIBEcNFE L. £z, FFHEFECBED>TULETD,

{Chiral crystals blowing off polarized spins: Phenomena detected without magnets)
We discovered that chiral crystals generate a spin-polarized current. In spite of no magnetism in the crystals, the direction of spins orients in the
same direction when the charge current is applied and such polarized spins propagate throughout the crystal. This phenomenon can be induced and
detected electrically without using magnets or magnetic fields. This effect is likely to originate from the fact that crystals have chiral structures. The
present work makes a fundamental contribution in revealing universal properties that a wide variety of chiral materials should exhibit. The work is
published in Physical Review Letters, issued by American Physical Society. Patents have been filed as well.

FIIIMEICHITBIRAE S RTRR ERUT=HH#7 )1 R
Spin-polarization phenomena in chiral materials Micrometer-sized device made of chiral inorganic crystal CrNb,;Sg
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Experimental data, research summary, and perspective
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