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Wslssdzs d3d dzj [iRB]J dely € OL Odets, yYlsts tHddz dzOdzls Oded H
flzlsi &3 oarHjteyxdoOdedw € ted Mis Odzdzts 3 s dzls tc Oz & 5151012
dzO dzls Odzd H O, Jets Ctdzyg dalsdeOy d s G B Iz yigQlyflsve sds j H dzd |
Ctod mis Gtrogzts f sdzz ydils! BJ MEBdzj ydes B Bdz' M 5§ yd
COYHBRBE MtsMisOealkz BEHJjIs MBlse jIsMise s Olsyr ddPo 52
tcOL tcOB 5ls ©dzO MisteOIsj ¢ dw CsHdtetso Odzd-¥ SHdERS G 5 Y-
oL By dztsMis  Gtg JsQ dedsLesq qifliffs] Is © ¢ i d O dztMigE-¢ Y tste sl d
LW WiClsdodss dBoHEZdzdtese Ols MstezCIsktcl CtHdteso (
o Jjdzdyd dzd ¢ CsHdtelzs h j2 M smtse dzsMisd . -¢ BHE dzlz Y J
tsB dzOH O Is Btsdzr hdd3 Y Blsj dzydOdztsdz H dzw LOhdlIsr
BJ L BT O {teiidts @) Is 2]

' Heteroepitaxial growth =

\b A/J +I|'A

lu..f’\_ N ..JlL l.«.J_.,

Photonic barcodes
Pump light

{ i u ) BO € HJ te DO “dzO IsHEAREE22]. 1 D
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I OB tlsjd Zmuntgzde@zd &hnasdzi® dzls O dzd ¥ 5o TP E u
20Bd dzsls jtoj WisOdzj o 52 W F dp@ddstss dzdz® 1 f eBflsr i3 & d
B sl § sdzyjd - ddsdMOFz dif ykizszOey oz |§ dzton o
dz¢ d3d dzj fij 4, deydddzd yd dtelz j dsts2  f to ts IsQfle Qs jizt& @] 19t fofiafte
d -6d ¢ ddd sdk yj dedz j o rff{ssdidave fsmdatse dzr § W k2 dzS
M desoiiaze B 2Otk j dzd¥ feslsdostOCsa " A-Hidej § Ot
hdWtetso Odzdw d HjhdUtetss Bted WH Of el tsetetsi OdgtsHddzts i Is
M jhdr 2 7l M0 BindRisdEEYs JEms 0 &g stcOC s 7 f to
qdz¢ 3d dpjadipuiz®? dIsT  sis(laf figH. HY dzts C

() Anti-cancer drug sensing platform

Eu-MOFs Tb-MOFs

- L] ’
Eu-MOFs -@- Th-MOFs
— sy

C P Cn L o
Cu2z* ' Cu2* ‘ q/6-TG
/ L

/6-TG

| Giycerin (@) Anticounterfeiting platform

EtOH |
| pmmEe—

J'?ﬂ

Luminescent Inks

t dhy.f ddsesW zdzS yd sdzOdz! dzOW f dzOIsW sted3O H dzw  d daW s
ts fi) dzts eNOF [128].
13. 10 dzt yg datfdlsj cOlsztcdzsdzz tsBL Sl
RfMMdzj Hso Odedjy [ [s!? d ©OLtOBBICO WEkdS ydtd
MisOdzd BHds?2 dL dzO0deBdzjy ddalsj dzmdo des t©OL o d ¢
BOjtedOkOR. | YtfdjHdyjj otejdv offj BfSd hj oc
ZOdzs Odzd Hiso . 1 zls j@s d Sadtefy o de@sudaf' 3 § dedz” &3 tStec O
ZdcOdH OR], Ctbtste' j tBEOHOEl Mfthss dsmls: &
f sMitcd HMlso tsd3 O dzlst Wd4is i) @z j f sGdzsh j dzd v Mo jlstso B2
GjHOBL jBBjd dF 7 5j sOdzdzse B lkzls B ' s tofisVdafgzfEsd
d3d Is Qdrdizls tc d te ts od¥ degidldz] My J dzyd® . v S 9" BStGO
tcJ HESL j o3 dz' dg" = 3 s Odzdzts @ O OS] YBSHABHWH jG
Metsdhisttlz dtctso OlsLn-MOB | zO@ stsje’ J Bsckzls ftesW o dzW |
dz¢ d3d dzj My j dzls dz' § s alzg Mfyly atBMOFj[déL 2y O sfpw et

42
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[ dzv dzlf & J ldxdIOF cte O L dzd i cagafdzd W M¢ d &3d  dzd ¢ O dzH O A3
dMmy sdz LEP dsTip?. 1 cdetsH O, fistc® iz d dgOdlds Mise e Oc
ZdcOdHtse ©BCOL' o O Is fglistddz O st te zo daff v BEQsOXHO] e dzf Is
f sz ylne®F yOh j ofmjcets dmitsd Lk ls Cdsdestesiasy oxnidh i
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Ctststen d dzOyd d .

Ln-MOF, € O¢ i to Qotsrkzty O Is W ) Ehdzse dw QA GdHt
Mtsdz! o BIsj ted3Odz! desets Mddzalsi L © dL Mmtsdzy 2 dzOdzls O dzd H
tOfmlso stedlsj dzv 7 . Vi Mdislstew 2 dzGnd dlOp O 28 fivdzw ff tof
YoLuwggmglsr 7 [ (s} d dn B dzs € tod Mls O dzdzts 90 dz@ dizef L O
giMdzj Hse O j &zd fesotsHuwls HjMwisSd, jmdd dj Nt
f sdzlz y jdtscpw &  MtsjHddzj dzd?2 fEZlsjdB o0t dtetse Odzd W
Ctsdgyd dzlsteOydd, Isjd3f jteOlskzter d otej d3j dzad fddalsj L C

{TIsdud MC d J¢ shipjsdein gt v j d3bidaRjs dejdiadty ds) My J dzydd o
O tOL dzd ydzr j O0dz0dzd Is T Btsdzj | ZH B dzr Yd @3 H
fesdLosHYIl flsdu MSédy MdedzOdzr, Ctbtt’ j &y
Wk tsted di3j stetse, dzdB s dziroMOE 8 b yizlv dzdzidly &z D(1C Otz dz
fnJ dzm secdE® G sH Ote W fedmMehdd dd&3 Gt ddi3zh j Mise Od3
st OH d ydtsdzde” di3d dz¥ d3d dzj My dels dz' d3d B3O § ted OdzOB] ,
cdHesddIlsd yj M¢ Ow d Isd tedgd yd Mms Ow Mis OB  dz dats M ks
COL das§BtePL §j cdzdtelz j BOW  dzs B dej Myj deydw . [ H dzg
dmmdzj Hise Oded W MsOdzetso d Is mw cOLtcOBSISCO orf MBCTts
ftesmilsr A 9 dmyf sdz! L s Odzd d  dzv d3q dzj EmMO&zlHddrvA f
HilbjShdieed ®dzge  yj M<d OCIsdodzOB towW Mty W o deg dzd 8 j
Stec Oded Yj M 52 d dzj stec Odzd yj M ts? ftodtotsHT 9
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21. tJOCIsdeor

I ) toj @c jc@is o, s tefffistjslzyf L so Odzdzr j o OB,
Zd¥j CcU.H.O.& d dmfsd Lo Oddmn' H HLYHLE s dzdzd &
ftcdtsBtc] Isj da 9 (B Oddd Ted.i n&€&on. Henhdhea (8cid
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/@ HODCOOQ HOOC (0] N O COOH
0 o COOH \COOH \©/ Ql
\[:::I: COOH COOH
HOOC COCH

COOH
HqL! H,L? H,L?

4nj BO distelzC Iskztedff t5dzofiCOdatpirtsizizs el HL X HfLER dzts s H
dff sdz' L 59 Odzdz’ 7 HakzVH Gdidis) L OOH §ls J
22, 4 d dzijtats toH d dzO iytasjdzds &) dzd 2

| oz f{NIO-1-Ln dz0 tsfiHS o j

u d dzldFb(H20)s5(HsslY),] AL (NIIC-1-Th).s 6 j S MOSC Ot Stk 52 ¢
(5 &3¢, 0. N MO ) 6 Jdi3e, 0. 008 dBisd ) ftods O
OMlsoatste® KOH (1 [) d o' HjtydoOdd o cjtdjld:
48 yomse, LOIjd3 tej OCydsdzdzzy dBOMME 4§ sMmisy ¢ J da
S AR d&O)HJ dzdes? 6§ OS yd slizdaQ dz GFO®)Y D dstastdy Ol ATz * -
ZzOctcj o Odzd HB 100 o Isjyd dedd 24 yOmse, i
CodB3dzOl dzs2  Isj &3 j eOlskzter d o' Hjtey do Oexd dzB' Adzj +
Ctod fls OdzdztsP8RCAOYR 1t O L) Is OrR szOKBf) 3k B'U8390( Mts. ) ,
3073( Mte. ), 2929 (M. ) @ 6@ Z)3(Tndz7)L(1M @R6)6(2M .1)5,8 2
1549( . ) ,( M1 4 5(5M1 4 2(5M1 3 7(4M1s3 3 O Mtd .3)0( 7 td.2)§,4Nn.1)2,2 31 1 2
(fMte. )(, Mtd.0)§Mtd.01fd9 ¥ 498 § B F Toz7 I Bcz7 I Mcz7 33 71
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| Bz fMIG-2-Ln dz0 s fiHiSe j
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Er(NO:)sAHO (0. 288 33t di t5 dzdz® ® & O S dsq )tcigfis HAP ) wdzgf 2
ftose SHZOMB oz $ sz df@sS PUEIOEEDS " 1AL .

| Bz fMIO-3-Ln dz0 s fiHiS e j

u d dzl[La(H-0)4HL3)(HL)PH 20}h.s Isj stcOC OteB s Ha’d @2 6C difg ot
0.0114 RUNE)HHOG( 6.6 d&s, 0.0152 BhEsd ) §iod
tOMmise sted s dzj 2 50 Qj(Istbizdistodfleiry j dzdzlz ¢ MMy j daL ¥
B dz dz0 BOGdedlsdzs? Bj" OS] ftod SCBEOLAdES2 s
Oy &z dzlz, LOf Od e Odzd , 9" HJ 6§ do @&Ed H@&J YOB) S § s dEC
sj & j oOlskztsr . [BttOLBa O djMmw CtodfmlsOdzdz HjS
Oyj ssdaftsHe@,dz 1:31..9 J&gen &(H6 0 %L L @B KBfl5® BBO (
1690 (fMmte.), 1584 (Mte.), 1549 (figtd.,) B 1522 1(
1065 (f.), 1024 (fte.),| @BBj dztar.2%;, 3.3¢NL D5 ( f)dz.
o ' Y d ) dzj GlaksNpOgEva (%): &, 44.91 ,3.1; N, 2.5

u d dzls JTh(H@)HHL}, (NIC-3-Th).s Isj st OS¢ OteB stk (A& £ d fi) oz
0.114 REIBMON HG (689 d36, 0. 152 (Bissdz ) ftods Ooc
cOMiso stodlsj dzj D 5@QPj stdzdlsted dsdzz yj dedzlz ¥ Tz iy j dzL d
BOGded Isdzts? By h OdzCj ftod SCHBRRZOLAE2 Isj &Y jtcOlkt
LOYf Od e Odz(d , 9" HJjtey do Odd ts3 820 w @MitdgO IsiisP ¢ 1Is2j A A to
[BEOLBSO O djMmy CtodmlsOdzdzr Hj S Odzlsd tctso ©uAg, d1 X
] T R5AdBA80 % dL iy 8@ dg@BL) S/sfifds (338,88 6@Mte.()ts.
1554 (f.),1324624 M(f, ). 1325 (fte.), 1303 (Mt
( pdo7p( fdz. ), 823 (fd ), 789 (M@2H,j &ZBIBBW( M. )
26;N,23, 9" yd m @jHdgO,sHbd@¥): &, 38.9;1 , 2.5, N, 2.2.

u d dzls{JEu(H0)s(HL®)}, (NIIC-3-Eu). t 5j H d difll@z8-Bu Mmddzls j L dtetse
OO dzts ¢ d Ydats MIEPAL dzjidedcf My sz L )e/MdigRd(E7 B d3E,ULF200 O
BRsdl N RHBBA77% dL  teOfHald).ls OrR sdzOmKBj).Slsifds ( 31 9,1  ( Mt
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MeBdteOdzdm! BAOHJOY OL sdzj 3

231. t jdzZlse j desistezC Iskztedzr 2 OdzOdzd L
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Vent urlej Sfisskejsds CMOS PHOTON 111 d dfistsydsdS s
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Cotete dzdtetso Odzdzse s 5 otej d&3j dzed Mud IsO HJ dzsyde
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s MO0 bkitcOo day wmalfj dgiite®H Kez@] , B SdzMlsOdzls © Isizh
(1), [C] - Bisdzv edzOv ¢ sledny dds(fairsped W/ odaf , - d@fzls | dzfyd o dzts iy
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