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EEHZ T2 Z PR AR S A R L . ZE RN FEDIRGME W TEBSERED A CEGE L A
(ZHRETL . B RERZ & ol FLME R Y N — 735 R 2 B AT 0 — I FIEZ ML T2 2L 2Rt L T, ShIZZDX

INTUTHER L 7oy MY — 7 851K % | ROSIEE RE

L4 B DFALANBIFIEBAL & A3 A Z2 A8 T M 22 Fi) RS

GEUTHIAL, —MRAIZITHETT LR AZ o DR AL BSOS E BRI SOG  a T L7z,

(e i3 36 J O

RSB D ZEIREE B D IO A R D7 AR T2 15
R THDT AN, BIRFANMIEIVFRGER# s DZ
LI ERERDBFRENDFHEEFAL, 1o by
— I B RE LD BB CRIT= XD 72 TE D BLAL 1 A3
STHVIAENDZEEZRMT 5. ZZTORAB,
B B OB S T RN TIERIAEN T,
&8 A RO R TORL VA RS DU JEE B {57 - S Bl Ar
FEAELTERbRERAY NI — I BB SIS E T4
SINDHN, WEGRAICH CEAT DI LTI =R
L DERAGENL L THIAENDZ L2 LY, 1
RHNE M ZE M 2T CTE L AT REMEN EL<RD R TH
%. ZORE, ZJEEAL OB RERL L4 R OB R Al
M AN HRINFI T DZEIID, @By ~T
B OWEHRAR T SO I SAR B DMB &, ANTE
PR BV OTEMEAL 0 BB IR SO S AN AT RIS 72D
LHIRFTED.

ZZT 4 JERUL 7 CTdDd TPPM BN 1-& 3 FERLL

FTHDH7 = /) —/ViFEEEHAWCHCESEZITV,

TEVEZEM T Ry N — 7 B R AR LT,

™y -
-
.
TRPM Pr/—IL R
4-(tris(4-bromophenyl)methyl)phenol &

4-pyridyl boronic acid D 7V > 7 KGIZ
£V 63%DNETT =/ — VBN T %1572, NMR
\Z&Y C3 XFEEH L CODEUL - ThHHI L& il
ALz,

Ry NI — I §ERE AR T DT, Fa v AlEgy
LS RE TPPM % 180 ‘CTIRA L% 120 CE
TWHEILT=# ., TPPM (ZHLCT =/ — VEUNL %
3:1 DHTEIMTHILT, T ry 7RO W AR %
17z, B AL X BAE AT ORE J . ST b A% 8
KEaxs 2 —LFHRHIRT L7 Ry b — 74
EQEONT, 7=/ — VB F-& TPPM FEALF-7°
ELNT-HEIEL L THTEL CWD DT IEE S 2 T
LT DIREDREE R TR R LTz, BV BN



DELNLL TR WSS IT KRB BN L , RIRFIC7
=/ —VIEOWFRLKFER-EL WD, Fio, A A
vl 7= ) = VEOBHBIRT & ORI 4.8A
& 7o TER Y A A & A BAE RN O E
TEE A BUD A A TIEPEAL T 5 72 D T ) 72 22
ZBR L TWD, Axy MU —27 g KL H
TAZ OBLRIGE 7 v —{E L Ny FIEIC K
D RRE LT,

e

[7e—E] x>y T — 785K 100mg 27 17—
MBISERICE Yy L, AZ o EfFEE 2 %1
DHTT7r—LRRns, o EIRND
260 CETIHRAITIMENL . BRI A2 v i3k &
1T o720 T DOFER, 200°CH> BB T- Doy fiRhy &
B —WbiRHE L “MILKFEOE —7 Bk
HEN=n, A2 OB bARY L Bbh b e
—ZIIRHTE o7z, Lhbh, USKTH
Xy MU — 7 $ERITRAICEG L, 200 CLLE
TN LTLED Z &R holz,

F T, 7r—ETIEAR L HETH RN
MIDHER TE DX Iy FIEIC K O BE L=,

[Ny FE] Ry FU— 78K 17~20mg % 10
mL D = Lo 7 BIZ AR, LA TR L 5 72
DK N EEZZZ L, 2.5 KifE] 60 CTMEL
7= TDO%, 3%t 1 DTRAX > LBFEDRE
A A % 1000 mL 2Sb— 2 KV E AL, Eil,
50 C.90 COZINELNDSRMT 24 KO S
IS ERNZDNTH AT a i & 4T - 72,
ZORER, IRYIAN Y T D8 — 71T S e
DTN, AZ L DALY D — 7 %45 DEZARR
HTETWRN, BELBURE B DR ML
LRSS N R e o3 i Y TN S Nt A N AN DY VN
D—2LBEZ LI, SRS IO HIE LA MLELT
BD, Flo. TNIARRLT NV AT x T DML
BRMEZ T =0 7§ 528 T, AF U ERIFLICE LD
W T 2RE IR HL DO ERFTT 5T ETHD,
T NI — I EER DA R AT IZBEIL CTLL R O
FRRREITOI,
(B
1. Tatsuya Kanamaru, Masaki Kawano, Hiroyoshi
Ohtsu “Kinetic synthesis of porous coordination
networks using Td-symmetry ligands” %5 68 [A]
b RRR S e, 2018 4£ 7 3 28-30 H
2. T Kinetic Assembly of Cooperative Porous
Coordination Networks Using C3-symmetric
Ligands” ICCC 2018, Sendai, 7/30-8/4, 2018
3. AALE - REER I ER “Td S PRELAL
& Cul 7R —%H T HHALIER Y NT — 7§
ROEEFRMNAER” AARRS TS, HIK,
2018 4£ 11 / 10-11 H
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A A EE DS R L TAL B W) 8RO T /S A A F R B

REWIEE KB RFPRFGCmER 2O ER B Bk KRBT
LFENFTEH IR/ RFERFB W E R AR HeBaz N A+

(I FEDORE L)

ABFFETIE, LA B IS S D L BB RRA ORE SRR BN 2 022 ARIE LT, AR
FRFVE = ar BT, BRSO NEE R 2 G B DM DFEIVREN, Bix B MBI O G TH
T&EIz, L L, EEROT AR AN S PERTEA RO 7 S A AR FHI EL T3 IIFATh T
W ABFIETITRFIC o0, =R DLW BRI O A RITHE B L, ME O - B Z D EERO AR,
ZOREFMEDFAT AT 7,

L RESIEPSANON 2y

—OHDOMFLELT, PbS & CdS, —FEEHOH LY
PR A G R DM ORIA T ZENTEI 2L
WETFOND, BRLIZZNENOME KR
500 uM @ Pb* R0 Cd* D& JEAA L UL THE 2
L7oE A, S iv7zak el X #REHT (XRD) HIE
(2B W TIEEIHTA BEAINL T7 D PbS X° CdS D7 —
BR—2E—FL, FHWE S (TEM) B8
5. PbS |ZE A% 3.9 - 5.5 nm, CdS I& 7 nm DERIKHK
fmE LTRSS TWAI Nl PbS &6

T DB AR EE 1 mM D Ph2 b EINLT-E 24,

BRIRAE S OERAK 11 nm ~EHINLZ, 2 HD
FRFELT, 20 Po* OREZ (LS THRLIZRL
BED 5722 PbS G i M oD InP el B2 A1
L. WS ET-% . B T AT T T OYIRE LT
WSRIE & In 1 XA TE & B e LT BRI R R A A
1Tz, BEADH) 11 nm @ PbS #& el e T, JIE
FROBHEROER N (0.8 - 1.7 pm) 12KK
Wil FHERS CT& 7R > T, — 77, EAEZY 3.9 - 5.5 nm
O PbS i daf B TIOR3 0.8 eV (R AZHAE

LT1.55 um) EDFERBPESI, Ak, PbS DEE
HIHIRIL IR T 0.41 eV (HRICHHELTH 3 um)
THY, ZIUIHFTERFE D3 T D80 HI 25 O R I
RAMCALE T D, ZOTDERNKI 11 nm O PbS #E
Al B TGRS HERR CEeh o 1o B b1
%o ZAUTKL, [EAEAS 3.9 - 5.5 nm @ PbS #fi dl skt
TR IRAHEZR TE = DI, FE T DY A X% nm
H = = ThHDHILIZIY I BRI IE S 0.41
eV JDHRERSTI2D ThLAIREMED B D, 51
ZOFRERERFET D720 WINT 2 Pb* D 21
<FHIESHZLTPS ffh D EEZ D LT SL LS
B RIS DOEREE L TEETE0ED
0 (WDWLE T T AZXNRNHBENDNE D)) %
R THUNERHD, Eio, BERIVFFEFEMIZI
T, FNEE-1 V5 1V OFPH T, B2 3.9
- 5.5 nm @ PbS FEghEHIIE pA A —F —DH T
IREFDSRAVIZDITHRI L, IEAEANI 11 nm- @ PbS ik
FaBHIIE p A A —F —OBIHATEAL, O
ORI - TERES N DHm A b7,
A% 1%, PbS FBLD pn i FEMEA | AR— /LR RBE R



E% TR L . 20> E It B o> HE N 2576 s oD 1
DIENNZEDE D THLDN, HDHWTEEMEIZETH-
O E TR ISR IS L TOD DA
O T DM E RN DD,

=D HOBRELT, M-V LGB O A B FEBL
THILNTET, TEM HEEAE O TR LF—45H
X BOHG, BRO TV LSOk T35
PEREFNICE N TNHIEE AL, TEM #1221
BOWTL M TR A il T 028N TE, e
WIEZAT T2 L 24 FUB D SN X 5% S W E
DEET A E D SCEREE — Bl 7, ABFFERCRIZID,
B L DA RS FTREZe M B BT 72 R 97283 T
T,

AT, AFIER R A, BRI ERE - SR
Fet DA TEBRAR R DAE AR T D -8R
T RAZADEER G B LOEEORIEIEFT 57T
ETHD,

(& 3

1.

TEARRE, BARMKE A BRHET . Bl . [
R THIEE DL 72 PbS O db PERTAM | |
5 65 [AlG B PR AN S . P
K, 18p-P8-15, 2018 4= 3 H.

PSR SCE, B AN E KR B - AT
[YEPEMERIE 2SS % CdS T /R - DOF v 52
ZVE—ar ) 8 70 Bl HAREY THRRE,
3Fa01, PAVER:, 2018 42 9 A .

MR- THAESICED -V B LG eE
UNTIO) R =R NN =P NS RS Z (T EaN
HORHR JST AR, 2018 ££ 10 H.

. (Late News) Yoriko Tominaga, Ryo Shimizu,

Sachiko Maki, Makoto Maeda, and Yoshiko
Okamura, “Characteristics of biogenic sulfide
semiconductor nanomaterials”, 2018 Materials
Research  Society (MRS) Fall Meeting,
NMO04.03.44, Boston, MA, USA, December 2018.
(Invited) Yoshiko Okamura, Yoriko Tominaga,
Ryo Shimizu, Sachiko Maki, and Makoto Maeda,
“Biogenic nanoparticles - Potential as a
semiconductor”, The 26th Assembly of Advanced

Materials Congress, Stockholm, Sweden, June

2019. [FEHIRER]
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BN FHE IR R OB AR A MBRTTIE A B He i

FENE S GVERKORVTF AR B AR D i b ITWEPEL T, Yl B3 AT 5 500 PM2. 5
TR - FEEANRA B A RIT LTV D, WHIIABIZ L > TTEMEE L, ARKFER
WCHEREDA AL, A2 DAEDORRPEL ML Thd, €- T, WURFEZRNIL, Wiz
FOFEFICRT AREMEN R > T D, FETIE IR E T HIEE O & L TR T T
&, Linl, AAF U PDHORETIIBARDIEER#EL <, KRBICKD L 7 —RA0R3Z 0, KIFFET
IARNTF ADHORER 722 HIEOF-HH, O I, OHIEEFMIARATHBET VT 7 V7 7 B R T2,
2018 FEDRBR CHEA To =D T V7 7 V7 713 $ R THEA L, RO FHMD LMD L ThH
ol BBRTNT 7T 7 DERIZONT, WTIAOHRIZEWNTS B EEFEANHIF SN D,

(B ZERe Fs L OV

AWFFEOREFBRIE P ENE 20 B IR XGEE
e B a URNTITo 7, AHIBITAEFE SR 5
—6C, KFEAD 1 AIITFHRIEN~ A F A 13
—18CETIKF L, &EHD 7 AICIT IR
20—24°CE T LAS D, FFHRKEIL 350—450
mm C, EEEHAATIC R T D, BAKEDIZE AL
HEZENT 5720, KENDFEFIINT THIE
T2, 2018 6 H~T7 HIZ/NTTEY & a U
WORY Iz B FE o> Aohan (6 A 10 H) %,
F 7 HEE A B AL FE D Achan (6 H 10 H)
& Caoyuan3 (7 10 H), BEXOT AU WFPED
b Gongnongl (6 H 10 H) Z#EMEL7-, 717
TINT FIISBFEETH D0, AT B3R
oD, FRIENOBHOFEN D, 201546 HIZ
MM (HHEfRH) (2 % 72 Aohan 14 2018 4 4 A
ICHIERE, ERE L7, 2018 4F 8 AICHIMGRAE %
T, KRBt o7 L7 7 L7 7 OELEZBIEL,
BB Iz 1/500m° OFIEG TR (0-15 em) %
PR L7z (R 1), HEEREHIR L U 721%, FLEE 2 mn
OEEG A L, BT e L Tofricfi L,

!é_\éh

#£1 THT 7T 7 REEMO EEEE G

fn e Aohan  Caoyuan 3  Gongnong 1
FifL ()
S At 16 - -
(AT 12 - -
MR 9 12 15

7 2 &3 31T RO TG R CE)E) 2R L
T2, pHIET X TO HHET8.5 T, LR T
>9 DOEVMEAE TR LTz, ZAUTRZEHLO S5 TR 23
DYie, BEOW S PEWN IS NRNW 2D THD, £
7o, YEFRAE R HIL D o & LD R 20D, KROHE
IR EORT VN, BAKE, RRHE, REFR, AE
VB BEITWTho HEEIZBWTHIRLS, 2RI
FUSMITRAK G BEDH TORNWTETHD, £,
iAo 2378 & (CEC) HIRL, B RFFEEDR N
THETHLIEN DD, —FEO THER] Tl 5
&, REFREHEEZRWV RELHE B IR BE M T
b, M, W RONRIARD > T, B ERITER D
BB, FHr SN, W E R
FEHU AR IR R EOVRT WV EEZHID, —



U7, BEFR T BT SRR TR A el
W EMCTELUED o T, TAT 7N T PIEZAEAD
BART, —HIEETLLREORENLITHRIEHF
B, Flz, ~ AREY THDHT-8, 22X T DEF & [H
ET D, SEHHDO T LT 7L 7 713 2015 4R ITHEZ 7=,
S O RS BT ERTO 2014 4(0.26
g/kg) MOETHAINL (0.31 g/kg), T/LT 7T 7D
ERBEEDNRIELEZOND,
# 2 FHHER A OME

e SEEH b I
HOH
pH 8. 68 8. 57
KR (%) 1.64 2. 56
2R3 (g/ke) 3.45 1.58
%3 (g/kg) 0.31 0. 08
AZNRE)Y (mg/ke) 12.5 4. 87
CEC (cmolc/kg) 2.87 -

# 3 HpEER EROME

i Aohan  Caoyuan Gongnong F ¥
H A 3 1
pH 8.99 9.19 8.99 9. 06
HARFE®) | 2.68 2.28 6. 25 3.74
3.43 4.99 7.07 5.16
(g/kg)
PEH
0.18 0.31 0. 37 0.29
(g/kg)
Hzhae)
16.1 20.3 13.7 16.7
(mg/kg)
CEC
3.03 3.00 3. 86 3.30
(cmole/kg)

eV 1T Caoyuan3 > Aohan > Gongnongl ToH-o7-,
VORSERHTO = REOA BT 1~2 WA L5
W, BRERITLEO HEOME L TS
LD,
TNT 7V T 7 ORI R S FEIZ Lo TR
L HIp o7 (F 4), Aohan [T FAHMICHIOL MR 5
YRR, W R OB -7, TFHEA D
Aohan |3 2 T 4 EARNT-, RN EL
TWaEEbND, F12, 4 ADFIOIZHFERE, 8 AD
PAERHIZAEBT IR 4 MASRbEW, RS
JEERE D Aohan IZFIL HICHFREL 72D T, HED
BB OIL ORI REN LD NN 2 L
Bbohd, £, MEERMICHEZ 72 =MD F L
1% Aohan > Gongnong 1 > Caoyuan 3 T#»7=, Aohan
BHIMARL T, Lrb 8O
FEIKL LT Gongnong 1 D7 FE T\ TH D
235, Aohan D5 3 E LD @ T OIL AL FE K
D EHIBSiD, £z, Caoyuan 3 OB D
K> ToDITFEREN— WA LS, EF YR E -
ez Ebid,
F 4 HREEHOT VT 7T 7 DB (n=10)

L Gongnong 1 134

i Aohan  Caoyuan 3  Gongnong 1
Fil 4t (cm)
L My 69+27 -
W T+4 -
HOEAERERL | 47210 18+1 28+12

WEEEICH A - = R ik 35 &, 15
@ pH & CEC IZIXIFEA L ZED 720 DS, Gongnongl T

BARR, BRBBIOCRERP &AM ZRL, A

CRRFZE & BaIE 3 2 R i3]
1. REWSHE : ARV T L Y HNZ 38 1 D AR D 53 A7 &
TIEMERELIR DBk, 77U /34 5, 89-92 2017
2. BIETER, MHES, Bk, FRIBHE, HIErE
IHILZ 38T DARASE D 43 A & TR 0 BfR,
H AR TR A il b B 4R 61,
3. AWRICET DI R ER T CTH D,

187, 2015
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K PEREE M 331 B KRR B W R ER 52 LK BE IR 0D FEREHIR (2B 4D R 5

WHoed UK R sE e 2 — B R 2

(IFFE D]

BRI DMK R I Tl B M A O RIWTROZ2 RN 234 53 hi i, RN R O AR 2078 B 5 B3 KR
B8 DR RESCBL S K £ 720, B L2 T S KRR AEL, AKIEARE IR RE 2N R 9~ Al REME D %,
DAKIESLE S ERILGNT, K AR pRIEEZ TR LK E 2 B ST L 28N A, m/KIRAS K PESS & Ol
IRERDATREVED DT EM D, KEEFRTEA PEMEICIRE B A KT T B 2605, AHFFETIE, AKRAKE s
BEUZHOWT, (DHREFE T TDREARM KRR EREL, BIRICBEDL 7 n AB L UAD =X L fif
W52, QBB RRFRIZI1T DK EESIN B OF A B L OB 2R L, KIRKARE DO BRI
ZRATLHZE, U b 2 REIERELT, BRI DR B ALE) - /KERETA T OBl I L OE
HIRIZERELL 727K D DNA T 21TV,

(BIFZE %t 43 J OV )
1. WFZERFG K T7 1k

BUANE, #A - 08— P RFKEFH 7 —r T
VOKERFGE AT ANE B 5 K EE A A E KRS L,
2017456 A 1 H~10 A 31 H (FRHZEMM) © 5 7 H
17072, EROKIRIE, RIREOA7—LOM 3
At VY, EBRBARART (5 A 30 A ) IC AR DHT /3 e
FEBGELTZ (M 1 28). 7238, 4 [0 F2E
%8 L COYE IR R L OUKNT L IL, FEBRBRAART
D 1 BDOHTHY, FERBAGAER DK IRE S

FOUKALIE, RESLIECI>TOELD I THS.
1 B Sk IS

2. fFIER R
2— 1RBEE - KRB A B O E G 2, AKEAFITOAKIE XL U EVIREED b L T\ D

2B LV 3T, JKIRAESHERBL G OBl WIFIAHERE TE 5. AWFZETIE, 2 ORFEAEY 2K

HEE LT, 7H 10 H~8 A 30 A OKSRAH) (H
S, RO, FBEWE, XUER) P K OUKIRENE ST
E#E&Rd. K3 X0, Pond CD7H 21 HAlitk
BLO8 A 22 AT, KT E 2 5 JEfE D KR

IRENE D ATIRAE R [AIRBRE RS & ER
%. K2 XY, PondC THEVHERENDETD
BHME, EHENABINSh TS Z L, £,
Pond A 3 XU Pond B TITEIRMAFEAEL T2



K2 7H 10 A~8 H 30 H OREBEH)

X3 7H 10 A~8 A 30 A OKIRENE AL

B 4 LGB IR O ML o3I BN TE /0 AR

@)

T Lnh, BERRICHE D MR EREDZ LAY, Bl
LRI E LB NS, M4, THB
KO8 H o BLG: HHBUHI it O35y IR B B 50 A
2. M4 LY, SHEHIMH O Pond C T,
WO REARNHME TH Y, ETEEOMESRE
ENEL o TND., ZOZ L, BRICLYIE
Oy IR ERBL AT ST fE R, BTN H A L
ARBRE SRR 2 Lo @il TEd. S5
2, ZOMMBREAROWEIE & HITBR G MH
ENTND Z &b, HAIREARE DR EM N
BFEHBUCHR S L TWD Z LR END.
2—2 AP T ILD DNA fiEHT

4 512 7 H O/KIRAL
JE RIS P g X
[ORPERRETE 3 ] LK 3
BV 7L DNA fif
Wiz~ .15 L0,
7 AR X8 A TKIA

A E OEhREN HL 7 K5 Ky
B EEL LD DD, DNA fi##751

7 HOBEIABBIC BT, FEN Y RO DNA

BPPAHTH L Z &b, BB KERKAD

HOBRBICEEL RIT LI LR Ensd. 5%,

ZOWAEM O LR EWMKICT D L LB,

IKEEDF & DOREEME 2 fFIH 4 5.

(F& 3 3C)

1. Heat Storage in Salinity Aquaculture Ponds
Observed in the Tropics, Ozaki A., Panitan K., et
al. Proc. of the 8th CECAR, Tokyo, 2019

2. Thermal Stratification in Saline Shallow Water
Bodies, Monton A., Ozaki A.et al. Bull. Inst. Trop.
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International Symposium on Nonlinear Theory

and Its Applications (NOLTA2017), Cancun,
Mexico, 2017, p. 461.
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Study on Generating Condition of a Train of
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the 2018 International Symposium on Nonlinear
Theory and Its Applications (NOLTAZ2018),
Tarragona, Spain, 2018, pp. 579-582.
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“Pterobreathers in a model for a layered crystal

with realistic potentials: Exact moving breathers

in a moving frame,” (submitted).



[Bhpk 35 18]
Efgt v 7oL —H—ERMBAMEETE~D IR

e K KRFEREZET 0T 4 THFsEt o % — #{EBh# PAVILLON Nicolas

(B FE DA )

We developed an acquisition approach for laser—scanning microscopy enabling faster acquisition with reduced
data (typically 5-10% of the total) while maintaining accurate resolution based on a compressed sensing method.
In this project, we extended the reconstruction procedure to full 3D imaging, further increasing the potential gain
in acquisition speed, and significantly simplified the reconstruction procedures by showing the usability of
theoretical calculations instead of calibration measurements. We first tested a commercial system, and then
designed a confocal microscope to further study the relation between raw data and reconstruction quality. We
could show that our approach also significantly improves the signal-to—noise ratio of the original signal.

(Wt L ORR)

Sub-sampled
12.5 %

The aim of this research is to develop applications
for laser—scanning microscopy and imaging based on
compressed sensing (CS) algorithms previously
reported [1]. This approach allows to reduce the
image sampling to perform faster acquisition, while
maintaining the original image resolution.

In the first part of the project, we extended the
application of the reconstruction algorithm to three—
dimensional (3D) imaging, where the faster acquisition
rate can be extended to all dimensions, yielding
further gain in recording speed. This is illustrated in

Fig. 1, where a fixed fibroblast cell, whose actin

filaments have been stained with a fluorescent dye,

was measured with a commercial microscope at full

standard resolution (1024x1024x18) and
reconstructed from another reduced acquisition of
one half in all dimensions (512x512x9), giving 12.5% of

the standard data rate. As shown in Fig. 1, the recon—

Figure 1: Reconstruction of the image of a fibroblast

cell with its actin filaments stained, with both
standard (full) and our approach (sub—sampled). Two
xy planes are shown (z=1.4 and 2.5 pm), as well as a

Xz section.



struction provides comparable resolution, where all
fine features of the cell can be recovered.

One practical limitation of our approach is that it
requires a measurement of the point—spread function
(PSF) of the microscope, which can be challenging to
accurately measure in 3D due to mechanical
imprecisions and loss of efficiency of the fluorescent
dyes during long acquisitions. We demonstrated that
it is possible to use purely theoretical PSFs for
reconstruction, which greatly facilitates the
calibration steps. This is also illustrated in Fig. 1,
where the reconstruction was performed with a purely
theoretical PSF of the 60x microscope objective,
calculated with standard vectorial electro—magnetic
models.

We also refined and improved the algorithm
performance in order to improve accuracy, typically

enabling reconstruction with data rates down to 3—4%

in case of full 3D sub—sampling.

In the second part of the project, we designed a
confocal microscope with laboratory components to
have full control of the acquisition parameters to
study in more details the relation between the
experimental parameters, raw data, and the
reconstruction algorithm.

In particular, commercial systems usually employ
standard signal processing techniques to improve the
image quality delivered to the user. Images obtained
from laser—scanning systems are for example

classically the result of an averaging procedure,

where multiple lines are recorded with high—speed

scanning galvano—mirrors, allowing to improve the
signal-to—noise ratio (SNR) through averaging. We
employed our laboratory system to compare the
quality improvement obtained through line—averaging
and the SNR improvement that occurs through
regularization during the reconstruction process of
CS. We could show that an SNR improvement of
10-20% can be achieved in the case of a sub—sampling
of 25%, which corresponds approximately to the
averaging improvement of 3 to 4 frames. This
demonstrates that the CS procedure can further
speed up the acquisition process, by reducing the
data but also by reducing the required amount of
frames for an identical SNR compared to standard

acquisition procedures.

(=)

1. N. Pavillon and N. I. Smith, “Compressed sensing
laser scanning microscopy”, Opt. Express 24(26),

pp. 30038-30052, (2016).
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1. N. Pavillon and N. I. Smith, “Compressed sensing
laser—scanned Raman imaging”, in /nternational
Conference on Raman Spectroscopy (ICORS), p.
PS2-01-71, South Korea (2018).

2. N. Pavillon and N. I. Smith, “Compressed sensing
laser—scanning microscopy’, in Focus on
Microscopy, ser. Detection modalities, Camera,

Focal Modulation, p. SU-AF-PAR-B (2018).
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graphene oxide”, Carbon, vol. 127, pp. 681-687
(2018).

S. Li, K. Nakade, T. Hirano, K. Kawai and Kenta
Arima, “Investigation of reaction sequence
occurring in graphene—assisted chemical etching
of Ge surfaces in water”, Materials Science in
Semiconductor Processing, vol. 87, pp. 32-36
(2018).
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S. Li, T. Hirano, K. Kawai, K. Yamamura and K.
Arima, “Atomic—scale Observations of Reduced
Graphene Oxide Nanosheets Dispersed on HOPG
Substrates”, Abstract Book & Schedule of
PCSI-46 (46th Conference on the Physics &
Chemistry of Surfaces & Interfaces), p. 69 (2019).

[ (S. Li) 2’ Young Scientist Award %23 & ]

. T. Hirano, Y. Nakata, H. Yamashita, S. Li, K.

Kawai, K. Yamamura and K. Arima,
“Fundamental Properties for Enhanced Etching of
Ge Surfaces in Water Assisted by Single Sheets of
Reduced Graphene Oxide”, Abstract Book &
Schedule of PCSI-46 (46th Conference on the
Physics & Chemistry of Surfaces & Interfaces), p.
88 (2019).
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Figure 1 Observed (black cross) and calculated (red
line) X-ray powder diffraction data of the
LiCazMV;0,; (M = Zn and Mg) phosphors prepared
in this study and the difference profile (bottom blue
line) between them. Bragg reflection peak positions
are shown as vertical bars.
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Figure 2 PLE (black solid line; (a) and (c)) and
PL spectra (red solid line; (b) and (d)) of the
LiCa;MV;0; ((a) and (b) M = Zn and (c) and (d)
Mg) phosphors synthesized by conventional SSR
method.
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Figure 3 CIE coordinates under 365 nm UV light
for the LiCasMV3;0;; (M = Zn and Mg)
phosphors.
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Figure 2 (A B) Cytotoxic effect of MSN-Ru and Ru-Py. (A) Cytotoxicity of MSN-Ru and Ru-Py towarc
Hela cells without photoirradiation. (B] Photo-induced cytotoxic effect of MSN-Ru (gray) or Ru-Py (white)
The cells were photo-irradiated (450 nm) at 37 °C in the presence of MSN-Ru or Ru-Py.
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