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NV | B(CgFs)3, r.t. 0O 0 / I
Si Si + H;CO—Si—OCH;, Si ,Si—0—-8i—0
/ Yo 0 | / Yo 0 | In
Si CH; Si
H R= —CHj poly(TMCS-DMDMS)
—CH,CH,CF; poly(TMCS-DMPS)
Scheme 1. Synthetic route toward cyclosiloxane containing hybrid polymers.
2. BrFFGiE

1,3,5,7-tetramethyltetracylosiloxane (TMCS) % H¥FEELE LT PR ISIZ L DR Y ~—H Rk
Z4T-o 7=, [MEE 72 % Hydride transfer ring-opening polymerization (HTRP) 72 & OEIR SRS
IALERET BT, F/~—RE, IGKRHHE, &/ ~—WSEICE L CEHmE 21772, 415
LN T VRY ~—DnFEAE L., T « AR - THEWE « 355 ORERFEIZ DUV T
BEENE (TGA) ol dB & E (DSC) 2 MW Tkl 217 - 7=,

$72 Si-H EOMEIC X 2 A CMEGRERISE VT, ° B A fER L TERIE & 78
A ASDIEIZ OV TR 21T o 72, BEAMICIIEmBBET XL X —0R M E UV AT |
Jb. TGA, BEBEIRHE OS5 0-OF i) | FFERNEZIT -7,

3. BRBLIUNELE
E/~—t1:1, TMCSEE 0.5 M LT, AR 1 mol% D54 CT7 M ABIZEI T,

(4555 BH OO i@ KB EE AR 0 S 5 3072 PR BSOS CHET T 2 55-A1F Si-H OFEZRTE B RS 50%72 08,
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DRI 82 % & IEH I Em Wi EWE A R L= (Fig. 3).
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Figure 1. Residual Si-H on TMCS vs reaction time for the equimolar reactions of TMCS and DMPS
at different TMCS concentration (top) and residual Si-H on TMCS vs reaction time for the TMCS only
reaction system at different monomer concentration (bottom).
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Figure 2. Photographs of poly(TMCS-DMPS) and poly(TMCS-DMDMS) in liquid form and their
self-standing membrane after crosslinking.
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Figure 3. Thermal properties of the polycyclosiloxane prepolymers and their cross-linked polymers.
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Isotope | unpaired | abundance | 4 A2JJ+1)
op P 100% 19 |o0.647 Spin Dependent
BNa P 100% 23 [0.041 CP o< 2J(J +1)
BGe n 7.8% 73 0.065 CF
127 o, > 4
- L 100% L0083 Spin Inependent
n 26.4% 0.124

llﬂwwiw &@ﬁﬁ%@@&ﬁmmﬁﬁl

2. WFRFE

2. 1 7vi{eEEEOERK

WIOIZ 7 At B Sy & LT, LiF, CaF,, LiCaAlFs, CeFs, MgF, HififhZzF a7 7/ A%
—JEICE S THEE Lz, Fa3 27 INVAFZT K> THR LZHEERO 6% X 2 1287,
X 2 4712779 LiCaAlFs EAFE ST, HHEIZABW L CTWD X IR, By b - ST D2
ETHENTBR L 2o TWVD Z L AR LTV,

15



X 2. %aﬁ7wx%~&%mwf§ﬁbt0ﬂa@aéﬂﬂhM&(E)ﬁFw

2. 2 KIDHZFMERUEERBRE Y b7 v

Bk LT 7 AL BER D 9 6. CaF, & 10x5ximm (277 v b L. SEEIHFEELEE 2 i L 7=
KID 1 ZafE L7z (M3), KID RFOEEEERBROE Y b7 v 7&K 412”3, KID F#
TR T DO N T 25~300mK FLE DIREICHEI SN D, TDO%IZ, FFEUORE %
ZMKEMﬂNKéﬁTw%\/J&&%%FWDiwﬁﬁﬁ#JWbiéﬁ%ﬁﬁﬂﬁg F7-.
CaFyKID & BB ERIRN & O v~ g% B U7 BR O U BUS B IC W T L Bl %
1To7,
- Dilution fridge: HEXADRY UQT 200
- Readout electronics: RHEA for GroundBIRD

- No magnetic shields -
==
i
(ZX05-83-34)
= | el
(ZX05-83-3+)
[MC
[ ooy ] o w

X 3. CaFs & HUW\T : - /.
#IEL72 KID %+ E4.ﬁWbtmD$%@ﬁﬁ?/ﬁ7/7

3. MERBIOBZE

FRE L7 CaF, LS &L 26 - 72 KID M H#s O 8 BUSE OB R4 X 5 \ooRd, K54
I KID M RS 2 AKU 72 78RV TR 00 4 FINELEE & 25mK (22 b S8 72 & & O HIRIE DR+ % .
X 5 A TIREZAIC L 2 HIRE OB O 2R LTV D, X5 5 CaF2 Hifksh TrlfE
L7= KID M SRR IR EE I K » THIEE BN (L L TR Y, EFICEET S 2 &0
MR ST,

WRIZ, CaF2-KID f HEITk LT, BEHRIRIN S DO H o~ % B U 72 B ORI & % X
6 1ZRT, RO AR LT KID RFBEZEZHIIL TS Z Enbnd, DM H
ER D ERICIZFERIZEE E BN AEEOREVRNAE LN, TN LEOMERIZIB VT
WSS 5 % exponential B T7 4 v 9252 LT, Hr~<faxt L CRERELR
230us, 7V 7 7RISR U TR EE 190us & 725 2 ERNbhho T,

16



Temperature modulation (ATT 35, label K) Temperature modulation (ATT 35, label K)

N
222 § 0004 ® L] L] L] L] L] [ ] .,
> _0.25 1
B 220 g -0 .
g — g
oA MC 24.8959 mK 3 -0.50 °
g —— MC 50.0228 mK g
& 7164 — MC 74.6526 mK g ~0751
—— MC 99.592 mK £ -1.00
g -1
214{ — MC 124.652 mK i °
¢=—— MC149.624 MK 47.25 47.50 47.75 48.00 48.25 48.50 = 50 100 150 200 250 300
MC 174.405 mK
— MC 199.186 mK 4000009 & A a A
2
- MC 224.002 mK A
2 —— MC 240.361 mK g 00 =
& El " = = = m g5
s 04 — MC274.55mK 2 200000 { -
> > L
g MC 299.826 mK > s ® e & 4
-2 { = MC317.504 mK 100000{ . Qi * 4 .
—— MC 340.888 mK " ¢
— : : o © e e
46.50 46.75 47.00 47.25 47.50 47.75 48.00 48.25 48.50 50 100 150 200 250 300

Frequency [MHz] MC temperature [mK)
1% 5. #IE L7z KID 3510 3500 2 AR BR s 5
4. K5
IR CIE . B B RS KID Mty T T frenae
D= D7 v AbEFE S & LT, LiF, CaF,,
LiCaAlFs, CeFs, MgF. BEfidh DB R EZ1T - 72, -
B LI=7 vt RSSO 5 B, CaFy 2T -
MFEE L. KID a2 3fE L., EERBRZ 1T -
77 BERBROFE R & LT, KID Mgt E
AL SEBOMRENEE (L EBT S J
ST LT, 2, BEHRRGE Z R 57201 [ A S

—— Fitting for label F

KID Mg BEHREN S O o~ e E L, — Fing forabe A
KID FrHigs~DHhHirpattic k3 515 5 % i R
BEHZ LIRS L A%ostE & LT LiF, X6, #&fE L7 KID & ORHHISE
LiCaAlFs, CeFs, MgF, HiffhlZ 2T d KID fiH#s 2 50E UAMIZE C CaF2 Hiffah 2%t LT3
i U7l EBR 21T > TW L FHETH 5,

5. BEMR
LR EZ, 4B K% KB M#EKRENRRXITDE I — &R
http://www—cr. scphys. kyoto—u. ac. jp/member/sekiya/mywork/STE-seminer. pdf
2. P.K. Day, H.G. LeDuc, B.A. Mazin, A. Vayonakis, J. Zmuidzinas, A broadband
superconducting detector suitable for use in large arrays, Nature. 425 (2003)
817-821. https://doi.org/10. 1038/nature02037
6. WX - FoRER ZH. &
Rl L

17



HRAFHEMEDTIVF T 4 D0 REE
T DERYEBIE IR T 1R
b RS, % EHC, B HE
VORISR, % ST BRI

1. BFSEERY

ERRRRIC & 5 @B OFEMZR MM CREEE - RIEEIFRESE) 13, WE7 vt 2 0mhRk
R4 3D 7Y U DOEREAICEBNTRAIRTHS. LavL, WEEEIRRE & ROSMED &
WIZHRER G ZIE L BIRT 2BLENH Y, @ OMTIETHER < AWM EZNIES 5
ZLIIRETHD. I T, HIERS & OIS & MEWED R R 2 5wk % 72 OIS E D
BAGNCIENRE SNIZL]. HAY =y MEFEZERGHCEO M TH Y, miRicH
fif SETZRBHER 2 T A Y = v M XV RS, IRETZIRCIRENEGR R b W fE 2 T H
T5. KWETIE, TAV =y MREEICBT 2 SR oG Bl E © Omis ik
OB E DX ITHEEHL T D00 EREMITICESEWLMNCT HZ LT, FilE
ZREPE BT 2 FR T 2RO OfE I 237 5 .

2 E:I:%jiif CO, laser (100w)
X 112, ARFFE TR e T HatEEom - {:]

W zrT. £7, FROHT A X0 EEHIC , !

ELEE 2mm P2 ORALERN 2 #E, 2 AT Radiation
NG T VT H A i Uik & il & Gas nozle NN

B. B L— Y — % R LR 2 thfwmm' ‘ '?E%HM
%ﬂﬁ@ IHE7-%, TEROAE—h—%2 HW\T igh-speed camera acklight la
i L7 G B o0 TR R B L o
ﬁﬂl%'@ﬂﬁ %%%—é‘é . Rotary
AW TIE, HAY = v MRFEEIZBWT pump

VAL U 7= 4 B i A MIAER & 0 L, 20 | speker ‘
FEIBEL B SE2 - L oikmEory B 1 AAV=y MNREEORBRERE
FEMEIC E D X 5 RN b 5 0 EREEER AT S S & #hRT 5. Y=y b AL
B EDRE 2 7 B3N T 2 WROTIARIC B < SRR 230 U (2 RoTH L OAERRAT), 22873
WOVBELMEL 2 5D ) RVE FALEFEA~OE T DM 7 E 2 Dk isinT 5.

3. MRBIUVEE

X 212 2 ot I FIFEMEAT OFE R 2R 7. SALEIZE DN MFEOEE « AT D05
hwarZ—TRL, REFHTIEERON S, SN FIFONTHD. KEHMIT X
JVE EFEICEN )BT EHEGO TR L, / AABEE FEICED D IEE T & R TR
7B, FIZIRARTZE D EEEOMNTIIA L DT TEY, MHENG A0 KRS ® T
AL LT, KEFRO IO GV EiEimT 5. WEEESRIFICB D TIIZIE R TOMEIC
BWT, FEIFEOIINBENTEY, J ZAVEEHITED SIZB W TO IR 0NIE T 1A
WAERT 5 MBI SN D 2 ENgnnD. —F THRIRFENZ 212, SiRBESEICB VLTI
x = 0 FHETIEHPSL E 72 IXFEE T AN IIDE K BB Z NS OO, /) AVBEEIZIE-S< IO
NEITLH TR E LS DBBLIGENSZ N LB ghoT-.



KB BICHN D1

W EAEESE EmEESE T Tyai=1391K
7, — J—
IEE T M JEEIT M
0.40 0.004 0.40 0.004
0.35 0.003 0.35 0.003
0.30 J—| . slomme o | w—— st 0.002 030} —+ =t . . L. = 0.002
SeoE e 0001 T EANCIEEE 0.001
05— T .l Pl - ¢ 0.25 . .. DR
zZ I 0. ofjc (8 0.000 Fx s I.t J 0.000 Fx

' ~0.001 » 1. <. .r ~0.001
013 ~0.002 013 == ~0.002
0.10 -0.003 010 ~0.003
0.05 RN SN S TSN —— ~0.004 0.05 A . ~0.004

-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20 -0.20 -0.15 -0.10 —-0.05 0.00 0.05 0.10 0.15 0.20

— X s4=—
x &t/ 1B Am

I
i
5
AR

FFTIIRTEAEESAFICLEN, IKESBEITAETHMERITZRNZ0.

2 Vxy b RVE EOL RAEICBWT 2 WRICHFEITE < JiiEs s (& :
BBESSE, A7 EIRBESAt)
4. FEE

AMFFETIX, AV = v MREEICBT 2 @i R O @l B 158 © O Fiiivs 03 ki o &
L EDOLDITHAEN L T DNEREMITICESE M OIS 5 2 LT, Filez et
(ZBET DR ) RS O FRAA & 3 AT, ) ZAOVIE AT CHIKER O E % 2L S W7o Ik
FEHTICOWT 2 RITIAVZRUE L TATYY, R (WrEEE) Sefth TI3AE T ) 2030R & o il T
AELRNT L, MBS TIIEIROL < TEILADEET D Z L 2R L. ThidsiRkEE
KW, EREBEmORIZ & DTS miERE & 2D BICBENMET L, Eh0 L
ATHILENERNTHDL EEA DN, —TJ7, WBBERMETIIZ D L5 RIEN ERA N EAE
T, WAL, ELFEEOFERTYS, Rz bish Lo EROFILKEOSERTF1X
REHITH 223, L—V =12 L VIR UEEL L 72BREICIRBI 2SN £V ZEICFET DR+ 03
RSN TV D, AT TIZZ O & O e HZBRBISHR & b EMMIC BT 2B zR L%
Abnb.

5. 2B
[1] D. M. Herlach, R. F. Cochrane, 1. Egry, H. J. Fecht and A. L. Greer, International
Materials Reviews, Vol. 38 No.6 (1993) 273.

6. WX - FERK, TH, &

TEREK

P S, /INOE Y, ZEEY, ARES, MK, [H APy MNEEEICBIT 55 R
DEELENE], 2021 46 A, % 53 IR w5kEes (TiE)

7. HNREFFEREHEE



Hfs . 2021 EEEFET Y UTNT T NE2AT—Y, REERE 7 — 7 —R—LOH
B DAY =y MREEIC L AW MR ES IO & AL, B =5, 100 )

20



MR SRE O RGHEE  RIABMOBYERES - S1EE
8% % AU Iz MIG-seq &2 &k D EGHET

N2 ARERIN G IINEE /N

ALY TR v F — . PR R IER

1. MEER

REN ) I I HIER | C 2 3% BICHEZARMEDS @ W B D JEREC, TERESAERED 24 & ) b (LA
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1T STRUCTURE & %V M& admixture fiENTOM, 531 REEMEHTIC K D ARG OIERSC, FBE
TN—T BN LT S0 2 72O EMEREHEE 21T 5, EFENREHEE 21X
DIVYABC % L <& ABCtoolbox ZfFEMH L., i EDR MR v 7 R8s RO A T DN T
bIRFET %, £, AR CITEMAZMENE U2 EE 2 S0, mtDNA &K DNA 1238 LWV —E)s
HHZENMOBNTWASZ &S (Hirano et al., 2019a, b). mtDNA OEEHFHRIZOWVTH
Yo —IE TR AR D
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Results of fluid volume estimation

1. Hydrological approaches

1. Darcy’s law
(Diffusion model and seismogenic region)

0.1-3.4x 10" m3
2. Cubic law

(Representative hydraulic aperture and seismogenic region)
0.08-2.1 x 10’ m?3
2. Induced seismicity approach

1. Seismogenic index
(Diffusion model and GR-law, Shapiro et al., 2010)

10°-10° m?3
2. McGarr’s theory

(Cumulated seismic moment and GR-law, McGarr, 2015)

3.3-8.0x 10° m3

For the detail of analysis, please go to supplemental materials

S b, #EELBKEL, MEZHRmMA E Oz LT O TR,

Interpretation and Discussion:

Comparison with geological insights
1. Dehydration of subducting slab

35 Slab input

NE Japan | 06 Slab depth under th»e swarm: ~120 km

EM 1 o.sg - 0.4-1.6 x 103 [m3/m?/yr]
£% | 04%  Swarm area: ~100 km?
gf: | 03E - 0.4-1.6 x 10° [m3/yr]
§1° ; 022 Inverted fluid can be charged

5| t01%  ~10 km x 10 km x 20-200 year

0 0

0

50 100 150
Slab depth [km)]
(modified after Kimura and Nakajima, 2014)

Low Vs region
s (Nakajima et al.,

2. Fluids liberated from solidifying magma

H,0 content in melt inclusion in Miocene caldera at
NE Japan

T e = 5-6 Wt% (Suzuki et al., 2016; Amanda et al., 2018)

5‘ (Sato et al., 2006) . . .

§ = Fluid Spherical magma chamber with 100 m diameter
1998 MS hypocenters

Makajema o ol 2006

Suzukd et al (2017); Fajar et al (2019); Uno et al. in prep.

(Cross section under Shirasawa caldera)

- 1.4 x10° kg magma - 7.1x 10’ kg H,0 - 7.1 x
104 [m3 H20]

Inverted fluid can be charged

~200-800 m spherical magma chamber
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Wearable autonomous health monitoring system, that
is fully bendable and stretchable.

Joerg Froemell, Sven Stauss?, Gildas Diguet?

IAIMR, 2IMRAM, 3TFS

1. Goals of the project

Parkinson's disease, which is the second most common neurodegenerative disorder, affects
about 2—-3% of populations aged 65 and older. The disorder greatly diminishes body motor
functions—coordination, posture, and gait—and reduces quality of life. Estimates predict
that by the year 2030, about 9 million persons will be affected worldwide by Parkinson's
disease, causing costs of up to 14.4~billion USD per year in the United States alone, and
double this amount by 2040. In recent years, it has been found that external sensory
stimulation can reduce freeze of gait episodes, and wearable devices comprising actuators
such as gloves have been found to reduce tremors. However, these devices are often bulky
and therefore uncomfortable for the patient to wear over long periods. Moreover, the
devices can only be employed under supervision by trained personnel.

The proposed solution consists in the development of a new type of a wearable device that
allows to monitor the motion patterns of a patient and analyze them continuously. Once
an anomaly such as freeze of gait is detected, an external stimulation is triggered. This
stimulation is perceived as a cue by the patient and will enable him/her to continue the
intended motion. The combination of sensing and actuation in a single device is expected
to be a less invasive and stressful alternative to other treatments such as deep brain or
spinal cord stimulation, and to enable patients affected by Parkinson's disease to preserve
some of their body motor functions. Moreover, the thin, flexible form factor will enable
more facile integration into textiles or direct attachment to the body of the patient, without
restraining him or making him/her feel uncomfortable. To achieve the proposed system,
several important scientific problems must be solved:

« A bendable sensor device for acceleration/vibration
* A material that can be used in a bendable sensor
+ A stretchable power source

2. Methods

The proposed system will consist of a 3D-microstructured sensing material, integrated
with digital data processing. The proposed systems key components are:

(1) A micro-miniaturized sensory sheet to measure vibration/acceleration. It uses thin
films of soft-magnetic amorphous metal as electric transducer and as mechanical
material at the same time. It combines 3D-microstructure and magnetic transducer
effects, such as Matteucci effect, Wiedemann effect, Villary effect, and GMI effect

(2) Stretchable, bendable batteries, that can be integrated easily into textiles or
directly be attached to the skin.

At a later stage, the sensors/actuators and power sources will be combined with additional
electronic components, for data storage and transmission.

3. Results and discussion

49



The proposed flexible sensor uses the
giant stress impedance effect. This effect
transduces stress in an amorphous soft- 1200
magnetic thin film into change of electric 1000
impedance by changing the magnetic _

permeability of the material. For the Em-
initial test material Fe72S114B14 = %01
(FeSiB) was selected. Several FeSiB thin 400
layers were fabricated by magnetron
sputtering. By this technique it 1is
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possible to design the residual stress in
the thin layer. Films with compressive
and tensile stress have been made an
their magnetic properties were characterized by
vibrating sample magnetometer to extract
permeability (ur) as function of stress (0). It was
discovered, that there is a sharp difference of the
behavior in compressive and tensile stress
region, Figure 1. The basic dependency was also
extracted successfully.

A simple device was made prove the concept of
using the flexible thin film and SI effect as a
sensor. The device was successful and showed a
promising gauge factor of more than 300, Figure
2.

For the battery an approach to use biofluid
(sweat) for activation and as electrolyte was
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d Figure 1. Magnetic properties vs. stress of the proposed material.
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Figure 2. Impedance vs. stress of the proposed device using
the investigated material.

chosen. And the active components should be based on biocompatible materials (Zn,

MnO2).
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Figure 3. Long time test of elastic battery.

4. Conclusions

Batteries were made by 3D printing from PVA hydrogel
and elastic Zn ink and tested. The test reveals stable
voltage output at about 1 V for several 10 hours. The
evaluate the stretching ability a tensile test was done.
Even up to more than 300 % strain was sustained without
damage. Also electric operation was confirmed in the
— AqCI|Zn (HGB-025, 10 yA, AP) strained condition.

The transducer principle, stress-impedance effect was studied and the well understood.
Based on it the mechanical transducer was successfully demonstrated. One lacking point
was that it could not yet made fully flexible. Another important result was that functioning
prototypes of the stretchable batteries could already have demonstrated, but especially
the synthesis and composition of the functional inks has to be improved further.
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HETIHICHOWT, HFFEDOR 2 Y —= v 7% WG ICX WITH, BRIRTEHE M (M=15

FRE) 2RET D, A7) —=v 7@l L il 152 RE A RVWESIE, £

BEAED S 222 RINT 2560355, 227 ) —=v 7B X URIRTVEFBORE L,

20216 H10H (OK) TicfT o,

A7) —= v RERLZHEEOT Y Y —FFICOWT, HffD Python 227 ) 7'+

(Python 3.7) %#{ERL T 7 v X LA %2 LT, B0 MAFEEIRT 5,

31 evbtadvruvyrsi—vickids, 221%E6 A1 H (&) FRiskKos (H
AR U T—FRVEICSHBoTuy 207 uy 7y L 2 0MEHES —F S
&9 %, random.seed (s)IC X Y EEZ WL 5,

32 v b)) —FBERIEICI~7Y X+ ENTRIES Z HET %,

33 number order = random.sample (ENTRIES, len (ENTRIES)) IT X o CTHEKH
5 ENTRIES DJE#HZ > v v 7 L5 3,

3.4  number order DIEIC, MHZEIRT 2,
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1

2

(fixe]

vy bafvoZay 731008l LIEREINS, 7 ay 74D 72 NC block

height 13 1 3 23EfIL, 7wy ZEHED v v afli 3284 L OFE) »ikE 2, 7my 7
Ny v afBRUTO X REEET 2720, 7V X LBRROEE —FeLTGELTW

%,
® [PRERINEG TRy Iy akHllozh, BADMEICHKELRZY T 52 L0, JEH
CHEE BT HHOERZ» 5728, FE EAAEE)

— TV X LEROEREZMUIVENCFHELAZY, AIECEELEZY T2 (B
B b)) AAlRE

@ T my sy anikENE, ZOEERMTOHISL T L HAHE
— FJVEZLERO 7B RAICAIECEY) BZMNZ &%, Try 7Ny Y aflir bt
BLZZEE Y — F2HwT, §ETdkd HIREEnTRE

WD Python 227 ) 7 F T, [y b 24 D block height 629530-629534 @ 5> 7' v v
7oy v adf] REBC—FE LEHIZRLTw 5,
® 7oy /vy v afild, https:/explorer.btc.com/bte/block/[block height] 7 & HUS AlfHE T H
% (ffl 2 1Z, block height 629530 T & #LIX https:/explorer.btc.com/bte/block/629530)
® Python 27V 7'+ RT3 2 L TalOMEL NI NG, G — FHBRICRY, [
FITLTCHR LRI/ ON D,
Entries: [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17,

18, 19, 20, 21, 23, 25, 28, 29, 31, 33] (26 in total)

Random seed:

3328922384685780924223003444097241387041554684534517140
Result

Selected entries: [1, 2, 3, 5, 7, 8, 9, 10, 11, 1le¢, 17, 18, 21, 23,

25]
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Z ¥ LBEIR%ZTTS Python 1—R
https://ideone.com/IrZVKS5

import random

import platform
assert platform.python version() [0:3] == "3.7", "Python version 3.7 must be used."

# The number of selections

NUM SELECTED = 15

# Entry numbers that passed the screening process (example is shown)

ENTRIES = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23,
25, 28, 29, 31, 33]

assert NUM SELECTED < len (ENTRIES), "Selection must happen"

# Block hashes from certain block heights that were previously announced:

# Below is the example by block heights 629530-629534.

hashes = [
0x00000000000000000006F349AA480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751AE6BDF8F2F5F25E5D99E,
0x00000000000000000003A91B8D6D37940269AE8DES219176DCD6BA448CEOACTS,
0x0000000000000000000137A2AC232E19D2163A4A28B2F1F49CCD35052579451E,
0x00000000000000000008A17371C0F62112227C28B83DD88C5218CAD648484E7F,

seed = sum(hashes)
random. seed (seed)
print ("Entries:", ENTRIES, " (%d in total)" % len (ENTRIES))

print ("Random seed: %d" % seed)
print ()

number order = sorted(random.sample (ENTRIES, len (ENTRIES)) [0:NUM SELECTED])

print ("Result")
print ("Selected entries:", number order)

69



2021 ¥ TEFRRET OV UITLIT S0~ FRRE (F1RT—)) HERHEE

K4
wRREE (5 YD) 0 B A=

Jansxsh b

EE

ERE 0.000FH

oA ‘ K4 FE - 5% B DR EI 48
(FERREBEE LUV

HEHEE) ORKHE

WEEBEAR EiRE -
HERE
R# :
e NMEE
ZTDfth -

A (OOOO%E —=)

A (OOO0%)

A (ORWE : ikiTHk S]] )
A ( )
A ( )

BT I~2 N—THERL TS ESEL, B3 DIN—IFHEEHZEL T, ERICTHL TS~
&, EREFDLTEHIRL =, PDFIZZHL TELAL TS0,

(R REDOER LB
(HZ%&HNTEH,)

(BFRETE - k]

(FEZHNTE A, FEBEIL 2021 £6 F (FEFE) ~2022 F3 FTF,)

GBEDRIRRE L DHEER]
(BEEDLUFIDEF T Y2 TINS5 FFRFEEL UL TS LIS 5 SBHEIZD0 T, S/E

DEHEEDIFELIZDIVTEEAL TS EE,)

70




Call for Proposals: Ensemble Grants for Early Career Researchers 2021

Ryuta Kawashima
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of Institute of Development, Aging and Cancer, Tohoku University

Hiroyuki Kai
Assistant Professor
Leader of Tohoku University Research Institutes' Ensemble Project Working Group

Advanced Institute for Materials Research, Tohoku University

The Ensemble Project for Early Career Researchers in Tohoku University will fund joint research groups
consisting of researchers from several departments in order to promote collaboration among early career
researchers in Tohoku University. The grants are intended to support budding academic research projects that

are created through interdepartmental collaboration based on free individual ideas.

Proposals are invited to encourage new research start-ups or attempts at new developments that broaden the
scope of existing research. Early career researchers are welcome to apply, but those who participate in the
research group as co-investigators are not required to have any status, as long as they meet the requirements
for affiliation described in the guidelines. We welcome applications based on new ideas and perspectives (not

only the content of research, but also the use of facilities in other departments to improve research efficiency).
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Application guidelines

1. Period of research
From June 1, 2021 (scheduled) to March 31, 2022.

2. What is funded

We will provide research funds up to 500,000 yen for about fifteen projects. After a certain period of time,
the grants will be distributed to the departments of the Alliance of Research Institutes and Centers, Tohoku
University, to which the principal investigator belongs from the Institute of Development, Aging and Cancer,

which is the department in charge of this year.

3. Eligible research projects
Collaborative research between multiple departments. The grants are open to research in all fields.

Interdisciplinary research is not a prerequisite.

4. Eligible applicants

Applicants (principal investigators) should be postdocs, research assistants, assistant professors, lecturers,
and associate professors (including special appointments) who belong to each department of the Alliance of
Research Institutes and Centers, Tohoku University. We especially welcome applications from early career
researchers. Co-investigators other than the principal investigator are not subject to any restrictions on job
title or status, but they are not eligible if it is clear that the group in more than one department will no longer

be included in the majority of the research period due to graduation or completion of the course.

® Herein, the “Alliance of Research Institutes and Centers” refers to Institute for Materials Research (IMR),
Institute of Development, Aging, and Cancer (IDAC), Institute of Fluid Science (IFS), Research Institute
of Electrical Communication (RIEC), Institute of Multidisciplinary Research for Advanced Materials
(IMRAM), International Research Institute of Disaster Science (IRIDeS), Center for Northeast Asian
Studies (CNEAS), Frontier Research for Interdisciplinary Sciences (FRIS), Advanced Institute for
Materials Research (AIMR), Research Center for Electron Photon Science (ELPH), and New Industry
Creation Hatchery Center (NICHe), International Center for Synchrotron Radiation Innovation Smart
(hereinafter the same).

® In the case of concurrently serving or concurrently serving (including the mentoring system of the
Interdisciplinary Research Institute), it is not considered to be more than one department by itself, even
if you are a member of a group with researchers belonging to a department of the Alliance of Research
Institutes and Centers, Tohoku University, which is your main activity base.

® The applicant (principal investigator) must be able to use the university's budget management system at
one of the above departments.

® Only one application per person (including the principal investigator and co-investigator) is allowed.

® [f it is difficult to determine whether the composition of the members of the applicant's
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representative/associate is eligible for the application, please check with the Young Ensemble Project

Working Group (WG) well in advance of the deadline.

5. Selection process
In order to discover budding research and support various researches, we will screen the content of researches
as a working group, and about 15 research projects will be randomly selected. After the random selection,

the decision will be officially approved by the Tohoku University Research Institutes’ Director Meeting.

Applications that fall under any of the following categories will not be accepted for screening.
® Applications that do not meet the eligibility and requirement in this guideline
> e.g., the member composition does not correspond to multiple departments. If the applicant is

unable to make a clear judgment by himself/herself, please check with the WG well in advance of

the deadline.

» e.g., the applicant is not a postdoctoral researcher, assistant professor, assistant professor, lecturer,
or associate professor (including specially-appointed/specified professor) belonging to one of the
departments of the Alliance of Research Institutes and Centers.

» e.g., the application is more than two pages long.

® Applications that are identical or very similar to previously awarded proposals

» Ifyouare applying for a research proposal that may be judged to be similar to your own previously
accepted research, please indicate the differences from your previous proposal in the "Differences
from previously accepted proposals" section of the application form.

® Applications that do not show the minimum research content.

® Applications without justification in the necessary expense breakdown

6. Continuation of research in the next fiscal year

We will conduct a peer review at a symposium to be held around January 2022 by all
participants and invited faculty members, and select two or three proposals for continuation in
the next fiscal year (April 2022-March 2023, with a maximum research grant of 1,000,000 yen)
in April 2022. In the next fiscal year, we plan to award about 15 new proposals (planned research
period: June 2022 to March 2023, with a maximum research grant of 500,000 yen) in addition
to these continuation proposals. The same proposal can be continued for up to one year (one year

of new proposal plus one year of continuation).
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Ensemble grants: fiscal years 2021 and 2022

FY2021 FY2022

Apr |May|Jun | Jul |Aug|Sep |Oct [Nov|Dec|Jan |Feb|Mar|Apr |May|Jun | Jul |Aug|Sep |Oct [Nov|Dec|Jan |Feb|Mar

)
<

About 15 newly selected
projects (500,000 yen each)

New proposals

RN

2-3 projects by peer review

J (1,000,000 yen each)

2| About 15 newly selected
projects (500,000 yen each)

Presentations on
projects in FY2021

New
praposals

Presentations on
projects in FY2022

L
Review meeting New
lanned in Jan 2022 proposals

Random selection

after screening
| 1 | | |

New proposa

Random selection

after screening o
N

Figure 1. Selection process and periods of research
7. Application form and submission
Please prepare the application form using the distributed application form, convert it to PDF, and the prepared

application should be submitted by the principal investigator using the web form below by the deadline.

https://forms.gle/5Q5M8axSALHGEvgRS

Deadline: Friday, June 4, 2021

Submissions in a different format or overdue will not be accepted.

8. Reporting

At the end of the research period, the grant awardees are required to submit a report of their research results
in the prescribed format (the contents of the report are available on the website of the Ensemble Project for
internal use only). They are also invited to present their research ideas and results at a symposium to be held
during this fiscal year. When you publish your results, please indicate that they were supported by this

program.

9. Management

You are expected to conduct your research in accordance with all the rules and instructions of the university
and your department regarding safety and health management, network management, prevention of research
fraud, and legal compliance. Please note that we will discontinue the support if it is judged that you have

deviated from the above.
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10. Notes
In the event of discrepancy between the English version and the Japanese version of the application guidelines,

the Japanese version shall prevail.

If you have any questions about the application guidelines, please contact us at:

® Tohoku University Research Institutes' Ensemble Project Working Group
ensemble_secretariat@fris.tohoku.ac.jp

® Dr. Hiroyuki Kai, Assistant Professor, Advanced Institute for Materials Research
kai@tohoku.ac.jp
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How to prepare the application

The application form should be one or two pages.

1.

Research group
The research group should be composed of faculty, researchers, and technical staff members belonging to
multiple departments of Tohoku University (research institutes, centers, graduate schools, etc.). In
addition to the above, external members may be included as co-investigators. Please add © in front of the
principal investigator's name.
If the department to which you belong and the department in which you are mainly active are different
(e.g., if you hold concurrent positions in multiple departments), please list both the department to which

you belong and the department in which you are mainly active.

Research expenses breakdown
Research expenses are limited to equipment, supplies, travel expenses, honoraria, and personnel expenses
necessary to carry out this research. (Expenditures that are considered appropriate for running a laboratory

or for other research projects are not allowed.

Plan of research
If you are applying for a research proposal that may be judged to be similar to your own previously
accepted research, please indicate the differences from your previous proposal in the "Differences from
previously accepted proposals" section of the application form.

Please describe the plan for one year, not assuming continuation.
Other research grant applications

This grant does not restrict duplicate applications with other research funds, but if there are restrictions

on other research funds, please apply with consideration.
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Procedures for random selection of proposals

All applications will be assigned entry numbers 1, 2, 3, ..., N, starting from 1 and increasing by 1, in
the order in which the applications are received.

® The entry number will be assigned at the time the application is first submitted, even if the
application is resubmitted within the period or withdrawn after submission.
® The entry number will be notified to the applicant at the time of acceptance or closing of the call.

Screening of applications will be done by the WG based on the application guidelines. The WG
determines M, the number of proposals to be adopted (M ~15). If the number of proposals that pass the
screening does not significantly exceed 15, all proposals may be accepted after adjusting the amount.
The screening and the decision on the number of proposals to be adopted will be made by June 10,
2021.

The entry numbers of the applications that passed the screening will be randomly ranked using the
attached Python script (Python 3.7), and the top M applications will be accepted.

3.1  Let the sum of the block hashes of the first five blocks in the Bitcoin blockchain after 8:00 a.m.

(Japan time) on June 11, 2021, be the random seed S. Initialize the random number with

random.seed (S).

3.2 Prepare a list ENTRIES with the entry numbers in ascending order.

3.3 Shuffle the order of the presentation numbers ENTRIES by number order =
random. sample (ENTRIES, len (ENTRIES)).

3.4  Inthe order of number_ order, M proposals will be accepted.

The list of entry numbers that have passed the screening in 2 and the random number seed used in 3.1

will be made public when the approved proposals are decided and notified.
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Notes

1 Anew Bitcoin block is created approximately every 10 minutes. Each time a block is created, the
block height is increased by one, and the block-specific hash value (a 32-byte number) is determined.
The block hash value is suitable as a random seed for random selection because it has the following
properties
® |t is very difficult to know the block hash to be generated in the future and to set it to the desired
value (virtually impossible due to the cost of tens of millions of yen).

— It is (virtually) impossible to predict or manipulate the results of random selection before
the deadline.

® Once the block hash is determined, its value can be obtained by anyone.

— Anyone can verify later that the random selection process is not fraudulent or erroneous

by using a random seed calculated from the block hash value.

2 The attached Python script shows an example of using "the sum of five block hashes of bitcoin block

height 629530-629534" as a random seed.

® The block hash value can be obtained from https://explorer.btc.com/btc/block/[block height] (e.g.,
for block height 629530, see https://explorer.btc.com/btc/block/ 629530).

® When you run the Python script, you will get the following results. As long as the random number
seed is the same, the same result is obtained no matter how many times the script is run.

Entries: [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17,

18, 19, 20, 21, 23, 25, 28, 29, 31, 33] (26 in total)

Random seed:

3328922384685780924223003444097241387041554684534517140
Result

Selected entries: [1, 2, 3, 5, 7, 8, 9, 10, 11, 16, 17, 18, 21, 23,
25]

78



Python script for random selection
https://ideone.com/IrZVKS5

import random

import platform
assert platform.python version() [0:3] == "3.7", "Python version 3.7 must be used."

# The number of selections

NUM SELECTED = 15

# Entry numbers that passed the screening process (example is shown)

ENTRIES = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23,
25, 28, 29, 31, 33]

assert NUM SELECTED < len (ENTRIES), "Selection must happen"

# Block hashes from certain block heights that were previously announced:

# Below is the example by block heights 629530-629534.

hashes = [
0x00000000000000000006F349AA480F67A2B603496DA07FDOF566680293B2D3E4,
0x0000000000000000000E4BF1CA971D88B29D31B84751AE6BDF8F2F5F25E5D99E,
0x00000000000000000003A91B8D6D37940269AE8DES219176DCD6BA448CEOACTS,
0x0000000000000000000137A2AC232E19D2163A4A28B2F1F49CCD35052579451E,
0x00000000000000000008A17371C0F62112227C28B83DD88C5218CAD648484E7F,

seed = sum(hashes)
random. seed (seed)
print ("Entries:", ENTRIES, " (%d in total)" % len (ENTRIES))

print ("Random seed: %d" % seed)
print ()

number order = sorted(random.sample (ENTRIES, len (ENTRIES)) [0:NUM SELECTED])

print ("Result")
print ("Selected entries:", number order)
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Ensemble Grants for Early Career Researchers 2021 Application Form

Principal
. r1nc1P a Name E-mail
investigator
Project title
Requested budget | 0,000 yen
Research group Name Affiliation, job title Role in the proposed project
(Principal investigator
and co-investigators) © (principal
investigator)
Budget Equipment: yen (the name of equipment)
breakdown Supplies expense: yen (details)
Travel expense: yen (schedule, purpose)
Personnel expense: yen (details)
Other: yen (details)

The application form should be one to two pages long. Please be concise, adjusting the space for each section as

appropriate. Please delete the notes in blue italics and convert to PDF for submission.

[Background and purpose of the joint research]

(Figures and tables may be used.)

[Research plan and methods]
(Figures and tables may be used. The research period is from June 2021 (tentative) to March 2022)

[Differences from previously accepted proposals]
(For applications that may be considered similar to the applicant's previously accepted Ensemble Grants for Early

Career Researchers, please describe the differences in the current application.)
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Call for Proposals: Ensemble Continuation Grants

for Early Career Researchers 2022

Ryuta Kawashima
Professor
Chairperson of Tohoku University Research Institutes’ Director Meeting

Director of Institute of Development, Aging and Cancer, Tohoku University

Hiroyuki Kai
Assistant Professor
Leader of Tohoku University Research Institutes' Ensemble Project Working Group

Advanced Institute for Materials Research, Tohoku University

In order to promote collaboration among early career researchers in Tohoku University,
the Ensemble Project for Early Career Researchers in Tohoku University will fund joint
research groups consisting of researchers from multiple departments. The "Continuation
Grants" are open to all research areas of ongoing research based on the budding academic
research topics in the Ensemble Project for Early Career Researchers, which have
potential for further development. We welcome applications from early career researchers,
but those who wish to join a research group as a co-investigator are welcome to apply,
regardless of their status, as long as they meet the requirements for affiliation as stated in
the guidelines. We look forward to receiving applications based on new ideas and

perspectives.

1. Period of grant
April 2022 - March 2023

2. Number and amount of grants to be awarded

1,000,000 yen per grant, 2 grants

3. Eligibility of the project
A continuation of a previous research project carried out by a research group of faculty and researchers
in multiple departments (research institutes, centers, graduate schools, etc.) of Tohoku University,

which is one of the following.
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Research groups that applied for ensemble grant (1st stage) in FY2020 and FY2021.
e  Groups that were rejected in the random selection are eligible to apply.

e  Groups that did not pass the initial screening are NOT eligible to apply.

New members are welcome to join the group as the previous proposal progresses. It is also
acceptable for some members to leave the previous subject as long as there is overlap in key members

with the previous research group.

4. Eligibility of applicants and members
Research groups composed of faculty members and researchers belonging to multiple

departments of Tohoku University (research institutes, centers, graduate schools, etc.). Applicants

(principal investigators) should be postdocs, research assistants, assistant professors, lecturers,

and associate professors (including special appointments) who belong to each department of the

Alliance of Research Institutes and Centers, Tohoku University. We especially welcome

applications from early career researchers. Co-investigators other than the principal investigator

are not subject to any restrictions on job title or status. However, the application will not be

accepted if it is clear that there will be no multi-departmental research groups for most of the

research period due to graduation or completion of the course of the members.

® Herein, the “Alliance of Research Institutes and Centers” refers to Institute for Materials
Research (IMR), Institute of Development, Aging, and Cancer (IDAC), Institute of Fluid
Science (IFS), Research Institute of Electrical Communication (RIEC), Institute of
Multidisciplinary Research for Advanced Materials (IMRAM), International Research
Institute of Disaster Science (IRIDeS), Center for Northeast Asian Studies (CNEAS),
Frontier Research for Interdisciplinary Sciences (FRIS), Advanced Institute for Materials
Research (AIMR), Research Center for Electron Photon Science (ELPH), New Industry
Creation Hatchery Center (NICHe), and International Center for Synchrotron Radiation
Innovation Smart (SRIS) (hereinafter the same).

® In the case of multiple affiliations (including the mentoring system of the Interdisciplinary
Research Institute), it is not considered to be more than one department by itself, even if
you are a member of a group with researchers belonging to a department of the Alliance of
Research Institutes and Centers, Tohoku University, which is the affiliation of your main
activity. (If you are having difficulty determining if you can apply, please check with the
Ensemble Project Working Group (WG) before you apply.)

® The applicant (principal investigator) must be able to use the university's budget
management system at one of the above departments.

® Only one application per person (including the principal investigator and co-investigator)
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is allowed.
® [fyou have difficulty determining whether you are eligible, please check with the WG before the
application deadline (January 28, 2022).

5. Selection process

The "Ensemble Grant Review Meeting" will be held, and the teams that wish to apply for the grant
will make a presentation and answer questions from the other audience including other presenters and
WG members. Afterwards, each participant (presenter, audience, and WG members) will have two
final votes. In addition, faculty mentors from each department of Alliance of Research Institutes and
Centers will vote. Two projects will be selected in the order of their votes (see below for details on

voting).

6. Flow of the selection process
Application
Abstract submission

Deadline: Friday, January 28. 2022. noon (strictly enforced)

Please prepare your presentation abstract using the attached form, convert it to PDF, and submit it.
Submission URL : https://forms.gle/87gE783LIKJKNUT27

Upload of a poster or slides

Deadline: Friday, February 4, 2022, noon (strictly enforced)

Post your poster or slides online (see "2. Online Appeals and Interaction" below).

Registration for the Review Meeting
Deadline: Tuesday, February 8, 2022.

Presenters and audience members are required to register. All participants are eligible to vote.

https://forms.gle/h2hcUGEU9nSS9n3e8

Online presentation and exchange
® The poster presentation will be held online from February 4 to 11, 2022.
® Please prepare a poster (PDF, PNG, JPEG) or multi-page slides (PDF) describing the
research team composition, conception, research plan, and progress.
® In addition to the poster, you may upload a video presentation (up to 5 minutes in length).
During this period, you can exchange questions and comments via text chat.
You can replace your poster image and presentation video during the period from February

4 to February 11, 2022.
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Oral presentation (February 14, 2022, 10am - 12pm, 1:30pm-4:30pm, time may be changed)

®  Venue: Katahira Sakura Hall (broadcast online)

®  Each group will have 20-minute presentation (may be changed depending on the number of

presenting groups) and 10-minute Q&A.

On the day of the oral presentation, two proposals will be selected by online voting, in which each

participant has two votes, and the decision will be made later at the Director's Meeting. Two proposals

will be selected by online voting, with each participant having two votes. After listening to the oral

responses, two proposals will be selected by a signed ballot, with each participant entitled to two votes.

The final decision will be made at a later date at the Meeting of Directors of the Research Institutes.

The announcement of the selected proposals is scheduled for late April 2022.

® The criterion for judging is "excellent research that can be accomplished by a team ".

® [n order to be eligible to vote, you must attend all presentations in the oral presentation.

®  You will be asked to add a comment to your ballot about why you chose the proposal.

®  You may not vote for your own team or for a team to which you belong in your research
group (such a vote will be invalid).

® The vote will be shared only within the WG and will not be shared with other
participants or any other people.

® [f the number of votes is equal for competing proposals, the proposal will be randomly
selected.

7. Note

In the event of discrepancy between the English version and the Japanese version of the application

guidelines, the Japanese version shall prevail.
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Abstract for Ensemble Grant Contest for the Continuation Grants 2022

Project title

Research group Name Affiliation, job title

(Principal investigator

and co-investigators) [ @ (principal investigator)

* This abstract will be released to all participants of the Ensemble Grant Contest on February 5, 2022.
* Please remove the sections in blue italics before submission.
* You may change the size of the above boxes.
* Keep the above boxes and the section below [research group structure/ to no more than one page
approximately.
[Research group structure]
* Describe the composition of the teams you have worked with and are planning to work with, what each
membpber is responsible for, and the significance of adding new members to the proposed project.
* You may include figures and tables.
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* Keep the two sections below ([[Conception, plans, and progress of the previous research/ and
[Conception and plans of research of the proposed project]) to no more than one page.
* Include figures and tables if needed.
[ Conception, plans, and progress of the previous research]
* Describe the team's research conception, plans, and progress so far.

[ Conception and plans of research of the proposed project]
*Describe the conception and plans of the proposed project for the Continuation Grant.
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Program of the review meeting of Ensemble Continuation Grants 2022

February 10, 2022
Tohoku University Ensemble Project Working Group

[Date and time] Monday, February 14, 2022, 10 am to 12 pm
[Venue] Online via Zoom
The URL will be sent directly to participants.
[Schedule]
10:00-12:00 Oral presentations
30 minutes for each group (presentation, 20 minutes, and questions, 10 minutes)
[Order of presentations]
1. H—a2=v 2b7%5 o LEAREES ILikDORIR
HH BE, A &4
2. HERMEZE L 2L RIABR IR XA F 2 7 B D 22 [H 1Y
BV thEH, T ER, HHE EM, Zhiwei Wang
3. State tuning via personalized alpha-burst non-invasive brain stimulation
Sai SUN, Janos NEGYESI, Satoshi SHIOIRI, Ryoichi NAGATOMI
4.  Wearable autonomous health monitoring system, that is fully bendable and stretchable.

Joerg Froemel, Sven Stauss, Gildas Diguet, Yuanyuan Guo

Final voting (deadline: 5 pm)

® Two proposals will be selected by online voting, with each participant having two votes.

® The criterion for judging is "excellent research that can be accomplished by a team".

® To be cligible to vote, you must attend all presentations in the oral presentation. Your attendance
on Zoom will be checked regularly.

® You will be asked to add a comment to your ballot about why you chose the proposal.

® You may not vote for your own team or for a team to which you belong in your research group
(such a vote will be invalid).

® The vote will be shared only within the WG and will not be shared with other participants or
any other people.

® Two proposals will be selected, and the decision will be made later at the Director's Meeting.

The final results will be announced in late April 2022.
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