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fsdzvtedL Olststetsds d taf fipd &€ B O Iff totg tu dg.ls Op @zj dz0 ¢
Lo did Bl z¢g§ @ ls ke kO tdj dzls O yzizdy@fvs
SHdsets dL W EHhIibd L 8epHEOdtles? tOBBISj. RL
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fsdzsy jded j tSlsdetsimlsj dz' dets dzOf tcOo dzj dad 2 S
HOdzdetsets f SHAtSHO BT dzd o I(dy d fgdizg dz" dzd ikl §f dedf
{sfstesj dz20@ drn §sdif igz@8 A h  Og ©@AEREE] B tcOL
3d5mEBEMo dH jlsjdz Mlseakjls & jcét {§ tedjtkOm dj iz f
dMf sdz' L so Ols! MdzjHEE M jj or tcOy jdadj H2BY

o—  GAT & — HOEL- — h of

] HOdzdztsdz o (B O MEAIHo j Isisoe Iz ] Iss | diaglsizd dEi
LOQadMmwh j 2 dEdlkeBdzdz@&BtcOL YO, sftcjHjdzwe h (2
sHd?2 dL SttdmMsoOodzatscttoO¥dyui mMSédr tMmi2 o
dgc:d f OtcOdzj Ister Of ftesSCMdBOYdd. stedmlsOdzdzts
¢ dzOdizdf b + 90 A. [ OCid BOdz! dsOwdf dakdgls | i 8B
dzOB dz6 HOJj Isfw , CBEHO ftsdvtedL Oydw f OH O h
oHBsMd ,GePdzsOdzdL Of ftesCMdBOYdd + MY j toc
sftej HJ dzd Is! sted j dzls Oy Cted Mls Odzdzs 6 tc OW d 1
CteOMdzOW d L J dzj dzgOW dzddedd ®wEbL zOgoKE j Iy
(ted MB.EES C
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GHT(()d fesf EMSC Odedj 1 ted L Oa® did@a 2ts oHsdgd dejO a0
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~nOOSCIsjtedL iz ls fosfkzmMCOdd) HMY fodvtedL
tejLlzdz sOIs Of ftesCMddZOYyYydd oY j 6BBtsod {7t
fedzsy j dzdVv d&3d e &zOo dz" » tsflsduyd MSdma GMJ 2,

tdMmMkzdzeSj 3.4. 1 LOojth jdadj dzOf tcOo dzj dad W
B" dzd Mmtseo d&3j " j dzr , Yybsts L otdzddts Tiod Tegj HH d
fsdzvtcedL Oyd?2, f§OtOdzdzj dz' dzf = MBBIse jlsMmilse z¥
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3.3 1" o9BHT

rokdzzyd ftej dzsazdzy dedy wodzw jlsmw st HY &
sflsdy MSdr Efmlstets?2 Mise , Micp dey to FLEAEIS™dE 'n O
f dzOMmils d dz€ d . 1 20y d dzsfls ¢ H Odzdzts G 15 f OtcOd3
OClsdodzsets dMmMmdzj Hise Odzd W Odzd L sSIstetstf dz" -
ftod 3 dagj ded ™ . [Hdedd3 dL dzOdBtsdzj § ddalsj e fc
weo dzw s Isfyw Chadtdpsidzrdg” . R A Mdzsy dzOVY Mmdzsd mils ©
o MC 82 HoktMmds?2 flduyuj MEit?2 OddL slstetst d
ftcOQo ddz des? tstedj dzlsOydd fted dL ectslstse dzj dzd «
fteOoddz d&" 2 MejL W sted3d @Asfidietsdy bisy oo B
ftesyj M o GidadCts His fEHY f driedetge
ftospdzj 30 MtsLHOdzdY HBMsEzfdzr =n d orf M
Sfldud M&dn fOLOR] steso Bd & to BiIi-Ge®Pdzy nfg!
BOIsj tcd Odzts o .

l HOdgdzts?2 cdzOo ] fHtojHMIsOodzjdz B Mister 2
ojtdwdscOydd sflbdujmédn -HjmEehPad dhds o &6 LdK
it OL tcOB tsls Odzdz" 2 i3y stsH fLotsdzw jIs ftcj HJ C
fsCOLOIsj dzv f tej dztsdzdzj deld W § to dff ipltcGddridr odz! dz® j Is
Ctsdemls Odzls T Hdzvw Mtsslse jlsMmliselze h dr ¢ i sdzj
800dzdz ff sMtcj HMlsosdy BBI jHdzj dadWw d3j IstsH d €
Ol tsfmizsco 52 BdSCtesMEsydd. sOCy) M fciBs!
f totsd Llso isyq dz€ Iz stsdzh ddz ftesL tOydz n aiz3d € to
sflsduyud MSdadsd SCtdhisOdlsOdd fkzlsj dd ©BiKOB SIS
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| 0o O 4. zdsSsfsdshd j sflsdyimnSdj MM

[ OdzdzOw cdzOeo © ftsmowh jdzO + €My Jj ted d3j dzls ©
f 5C0OL Olsj dzw i oy @I 'dddtyo ses@dz Hd Mz dz' & d HO
hqtesCtsd3 HJdOY OL 5dzj ts llzd3lz dz! Hidste O W dizds gizgzls O (
H Of OL 5dzO0 H daifdd) ofty ddfids i dzjrOtOe h j 2 yd mdzj dzdzats
H dzw i tod d3 dzj dzd W ) Emstets?2 iseo OnR dzO dzts W s 1
st zB dzd € ts9 Odzr 9 2 (Light: Saietxce & Applicajorfi?@tO dz)f t O
dmf sdz L s OdzO My fjtejHtso OV ISjrndzdC O MRS C
ojtdiWdscOydyj 2 hi3jstsHadp dhy dsed ndyd tsdedst ¢
HOf OL sdzj SHsdsdsderojs dffdseiiss g dgs o ts olststes?2

4.1 mOBOSkjtedLOydqy CtodisOddsstoy dyyj i
MsMsOo 0 HdMkd Y¥dHO ¢ jtedOdedw

1 smMCdzr S Iz Is sy dzO W Ctod Mils Odzdzts 6 e Ot dzy lj 5
L dzOyJ ded § Hdzv f ] toglssfotc d dey dtf @2 B s jic Oy s dz’
H Odzdz" J CtedmMlsOdzdzd yj ME 82 tejh jIsCd, i sdzlz -
OdzOdzdL O Bl j G3dzes g e Yd figld® dzdk® O @G S5 d&3J Is't
HdW e OS ydiR3].( tRY o dzj yd dedz" § HOdzdz" § § tSHIS0 §
~nOtcOCIsjtedL 2] Ismw { tcts Bi/Ag O dafdssodg Cofppidits?  zelstddnfd
GeS dBj j s Mmdzi niz¥ h dj jlst GhicGERIKHBA, bwlF037(3)A,
c=11423(2); , =90 A, =90985(7A, =90° 1 tsdzdz 2 dz(
CtedMlsOdzdzs e tc OW d yd ME d - H Odzdz" ~ fs HJME A
sJjd@BtodHYMESd yj dalstej Cted MlsOdzdzts e tc OW d Y J f
CSD2363955 (Cambridge Structural Database www.ccdc.cam.ac.uk/data_request/c
10 tedd ftcdoJH]jdts dqLBBOY jdd]  sdzizyd
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CtedMlsOdzdzs e tc OW d yj ME 52 MistckzCIlsktcr © HoO kA
HJj-600dz Mo "™ di3 Mdzsw 3.

10 ted#lzdzd] ftosH | BsdzMistcteso Odets s Isd y,
Cted Mils OdgdzO] fitfetSdz! L 2] ke s o tw©OBBKBj 1Ms OB
CtedMmls Odlgis GelsS BT Is! Mmdzsd o ff dztslsy Hts tSlsH | &
HOdzdzr d3 8 CtedmlsOdzdzd yJ M 52 mls tc z Mistintls ©,0 d
fsdzso d dgz 1 dzj d3j dzls O tc dztsR0,5% 114 @& .57 ozezl tzd st
dimrtHY dL HOHdrs s sf@dtcsMEsyidd (duf )
oMisOe Cz ddO lted Mz dSgdzh d dzO § 5 ydOfip st jdz@ ji 4 di
1 d Md3slstew  dzO L Oor h jdade" § L dz2Oyjdedw fgtejHY
GeS. O ZOzse dydzetsy dzj Mistslsoe j Is ifBdedf)] dfizd By H +
stsdzh d dzO B,  sdzzdndgddy HsHP@dedd B8 Hiczed= H
tcOMMdBOIstcd o ©4 Ismw co¢ Mdzj HMilse d j sMmtse J
ftsojtndatsiyls! & .
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rdzv  ftsHle jteyHjddw GCtodMmlsOdzdzd yd M¢< 2
Brdzd fttso jHjdzr dMmMmdzj Hseo Odedw ) § sdsh @ s
5B d&ZOMisd. 14Q 2 & fifAsBCQL Odzts Ylsduj MS iz
fJjtojdgj Mj dgdetse s dzO M j yqdodz' dzze d3j d3B tc O dzlz
L dzj CSstesdzdztsds B S tesMS s § (16f) . ] 5 dziz 1
ftcj HMIsOo dzj dz@ . &zB. tcf ez | Msf sMisOo s+ 1 €
sjstejlsdud MBPdBd, ttPBayjten Jhgeh jrmy €Ot
ZOdzsy jdzgdj HIW G OSIssetcORB , ttOMMydls Odzdzts -
MstczClskztsj NCteSS h | Mse zOMtse Odzd j a3 Y H
sistejlsduimMcdd § OblsjtedzOBd Mo dHjlsj dz Mise
fsHIso jtlcy HOjIs ftoOoadda desmils! MlstckzCIlskzter Ge

stesd3dy btsets, Hdw tyjditd MohOod @ fijigt
Misj rdsd3d stedd B'"™ dzO §ted o3 dzj dzO tcj dzlsc j dztso fr
(rre). J nSHJ OQdz0zdL © tslsdesmdlsy dz! dats g
SftejHjdvdshy fklsjd sBteOBtISCd ddalsj dzifd e c
(re. sO¢ frdmi g Flisted, ([ tej HMisOd dzp dzdzts € 5 dzatg(
G J tedzOdzq v d Mmj ter ) dmMmdzj H s0 Odzdz" ~ i dzC
Motslse j sMmise j dzdzts . [ Odzdz" | L dzOyJ dad W n s
sy ndtsd3j sted yud MEdd3 Msslsdtsh jddjd3 Olstd
GJ teds®@dzd 2 ) d ECOL" 9081l dzO o' MBC Y ¢ C
f sz yj dedz" = BBtOL ytsoe .
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t dmz4zes(@a) [fbbdud MSsRdiicss BNk Gdg® | Gx )
dZz0 oi3j 3B tcOdzlz HdzZv ff tesmo j yde O h j 2 1 dzj C I
CCMmf jted d3j dels Odz! dzOv C OtelsddzO HdWteOCydd +
sB &zOfMisd dz0 o jtrndesMisd CtedMmlsOdzdzO. ( c)
mMddzdzv yd4 2?2, GHdkss pdizEBcizOskztcdzr = H Odzd
ZOdztsy j dz@¥ dzO0 + CMf jtocd d&3j dzls Odz! detsj dL 5B
BISCtesCtod MisBiztkrsa sGe B8] dzlsc J detso MEC 52 1 dzj
My jShtesmMEsyfdd (rre). 1 MsOatO OB o C
[ BBtQL YPs@e§j dzdzsj M dMif sdz' L s9 Odzd j
BdStesMesf O (tTf).
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4.2 [fejHjdjddi sfduimnsSdns ¢tdfksod

[ dzv BsdesC dzd dzder = CtedMlsOdzdzseo R OOC s te
sj dzL B sdz? Sk Ctod Mis Odzdzts GticEOW jddg j &z J O jis fr
oLOdqBdzs  jtof JjdzHd S 2Zdzv todz” 3] , ) HJ COlsts
Isj dzL tsto MsH j ey dls mMd3d " Odzdz" | o C dzOHT ts
ZzOff 0o dzj dzd 2 , Yylsts L ObtkzHdw jIs ftej H| dzj
HdgMizdz WdHO &) ez detf Q dz(f BezS2 bkZcetsdz b tcOo j «
dzj Slsdzdyd s ls 90A. ,lskzinpl L de O fipiy dz0Oks dsc
stelsstes®B dUj MSd2 StodilsOdd, Hzw St
Hd1 dzj Slstedyj MEets Isj dzL st O.

[ dzw dimdzj s s5Pded NS d e 2 Mise dmy t
Bd S tesC tod f)ls,0 dzdzletigaBitg S djdzdzttseBts C tod fls O dzdzO o
Ctej dddzdw (Si) d MlsjCdzO Schott M L OtOdzj
rdzv fsseorh jddw Isydetsmlsd OdzOdzdL Jqtetso Odzd fi
tcOL dats?2 Istsdzh d dz" CslssteOW | ddsig e tsi20 ez d Cdig
vyissB ftcdowL Ols! L dzOy 4 dzd W Hd OG sdzO dz! dz' =
f toj dzts dzdzj dzd W ¢ CtedMisOdzdzsc e OW d yd MS d o3
BIStosCtodMMlsOdzdzso B ' dzO oddbasgzls tee s tigtc  fs dals @ T
LOoadMmMddiis?2 Mf jSltesMCtsfdd st o, HJIlsOdz dats
Hdzw tftejHjdzjddw tfilsduimMédr SCtdmlsOdads ts
sted 4 dzlsOyd v d&3qd CtedMlsOdzdzs e s OW d yd M< d - ts fi)
f sdzv ted L @ P te[dpdtitsists 2 BIS sy j CtesMS s¢ do
My jSbtesMS s dyj MEs2 | dzdzd f sz Isted d . ¢ dzC
sfftcjHJdzdlIs! dzOff c Qo dzj dzd v G &zOo dz' n s4 Bd L
fsmdzjHksh j2 ftedovLCts2 € L OkOdzdd zO2HD
tod fifizitz 3 d &dHiziSj HMisOo dzj dz' q dimpfo jHSshm ra debfipgC
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10 thdtse j dL d3d toj dedz" = { dzdzd f s d3d Isted
sflsduyd MSdy CodMisGaldr. (Itsdfipips@o ¢ ¢ to(
LdzOyjdzdWw Hokzdzzyjtftej dztsclgdzj dadwv d3j Yy HEZ ff ¢
dzj y Oh dr o 4 GakiEOOMis dntseo ™ 7 , dydzizj g HIGe 1 Isc
Csdzls Odzls Ok b afetsdp Ste s fUj MS 5] BsHj Zdtoses
teOMmyj sO~n gL fjtor n fteddzyd q tso, B dzts
1 CMy jtod dzgd dels Odzef de'tshs tc @ P flades 7 dz0 ted Mz deC j 4.
dzd ddd28]. 1 OB dz® H O] ki jAstddgdg®ndd BwBIAHE o
d 1S jteddzj dzlsOdz! dgr disd Ctcdoer d3d, Yylsts f tsi
tejLEdz sOlsso

Il s s 1 Iss@ 5, ZO0 thmdsej StedmlsOddasc
By SsHESd t©J dzlsc j desoa MG 52 HdWteOC ydd, B dz
ftetsded yoJj dsfmisd dr Fiter n foddzydy s8a,
1 eIy jteddzd dels Ozt dzr 4 L dzOyJ dad{v Hp te T 1@ 1Y Jpgevdz!
Anstesh s Mtse dzOMEs sy M ttOMyJ Isdz” d3d By dzs «

rdzv fjtej Stej Misdets2 o j tefmftel QecdAyddc] §LeCsipiftsiHi
HOdzdzr » Mt MY jSlsteORd Htotstf Z2MC Odzg 8 O L cizrfsund
ssdzh ddz d&zO@ Milsj S dzj Hted twWOLdr » tstedj dzsOydw
Il Issets BN dzd f sfylstetsj dz' nOtcOCIsjtedzr §j COtel
tcOMf sdzsy jdedd fsdzvtedL Ostste® d 0OdzOdzdL Olsts
Msslse jIsMmiso ze h dfjesiz NS Bedy O e |
¢ sdzinls O dzls (OLHjdz [ dsthbr ) d Atc @bftiztezRfigid iz
LS MY j edpBdzdzls © d  teOMMudlsOdzdzr § € Otelst it
fsdzVtcedL Sas@azdis X c®g L @Y Istsdzh ddgls @z 1 5 i gz
Hi Bsdemistcdtelze Is fsdzdesy Mo OHjdedi M + € M
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J tejLzdz sOIsj tsB 82D tzlz y j tizts | dztaplipdi) tfizdf s ) CC
HsMIsdGc OJ Is @O Y 2 dzd X to s d3d S HISftHEAs), dB3sG etsSB dzOH C
OdzdL slstetsf dJ 2 o erjj-dcPp@rifshpdF 0 Hedz, o ylsts ¢
ofmMsOeCj] todmMkzdEO 4. 5a. uvOCYJ or wWodj dats,
(k<0, 01) ftd H dzd dz@ead, o ydesds offf B'cjdzOINGz2 Is pw i
LOftejh jdedets2 4 IL.sdz] O 3 fod Mz dzS § 4.5m ftojH
~nOOCIsjtedMIsdC O (5 0OL @lgjecdzv H tdfiresdddsxfdz daf pzd iy
BOIjtcdOdZzOB] o tep zOMEBGFlsBGdz ks dBOIs | tcd O dzt
fslsj k<0, 01) . R L fted HMIsO9 dzj dzdets G 15 s Ed2@H @
toJ SsteHdz” d3gd L dzOyd dedw olsd f s OL Olsj dzw i tcj
odqHddBsets M jSIstcO® d o Bdzdydzj &3 v A.

sO0Cdds BBtOL 53, HdMEzdzr WdH ¢ JtedzOdedwv
Hj-800dz" Mo 7 dBOLjtcdOdzss i o MsCdd3 s
Hozdzkyd f tej dzs dzsdzj ded W o  f-dzisdg@ Gdy'Isfiq tsjad’, ~o @ fitsde
ftesL eOydetsmisd o B d&ZzOMIsd kZdz stcOW dtsdzj Isfso t
McjHd hdesitsets CttkeO® O0dzOdzsedyder = MtsJ HC



Photon energy, E (eV)

89

62 Transmittance, T (%) 92

5.0 2.1 1.3 1.0 0.8
: . : T —~360
experiment: ab initio: %
e ka """ Ny, ka E
nb- - kb ...... nb' kb Qi270
3 nc- - - kc ...... nc, kc lg’)
© 180
c
i)
Dl T — N 90
: --------------------- .:
I—-l c—U
NDol: 2
= 25 o o
S
g Photon energy, E (eV)
50 21 13 1.0 08 .
o i 12pg——————— %360
© 1 [<HE | T In-plane
_g ‘1_ 09 s QUt-0f-plane =
S =
14 o =
£ £ e
1 503 ® 180
o = c
q{ m an) 0
j= 250 600 950 1300 1650 © 90
g Wavelength, 4 (nm) N
V2 =
\ 5, 0O
L o

250 600 950 1300 1650

Wavelength, 4 (nm)

t dMz4ESC(a )

Myd St stzdyf M&tgR sted d .
dzts 3dzd dzd v o

Ho zdzz yd f to g

zd dzdw ) . d

B0l j e OO &] o

{fduimEdy

ddZWW

COtlsT

dn

0 4 .‘
500 600 700 800 900
Wavelength, 4 (nm)

Wavelength, A (nm)

N
\I

CsPbBr,

Refractive index, n

N
»

GeS,

Zh1£2¢26dow
Photon energy, E (eV)

3(8)86 689 564 477 413 365

¢ ts dzfpls Otsitlsjeigdzse jpdf tigs © t

1 O
f dzsmC sMmisd

L Ohlsted m 59 OdzdzOW
Costetsdy dzOB dz¥ H O Isfyw
teOMMmydls ©Odzdzr j

(fk

oMmMlsOe € |

dzC Is «

5B d&zZOfls

Bfldud Ml dej JTHlsy

fsdzvtcdL Oyd sdzdets?2 d
Cted Mis Odd®OZCE &istafz, 1 f Is dzlz y J dzdz” § o
fsdzwtcdL Olststc® d OdzOdzdL Olsstc 0.
Ctod Mis Odzdzts ¢ te OV¥a ( Y b @ f) RS gl ) . (

f Ot

O dzdz,

) EdzS s d tsd

d)

gtcOo d

f ] dzts d3czjHoigef® Qod® dip s 9 fis lésts Gre By d & dedz dsq W
slse jlshlsaky h g~

fs
UL



90

4.3 1jtemfjShkdor wflkdujmSdrs Mows2flses Hd

I msCd?2 fsCOLOLjd ftoj dsddzj dzedv  tod
Hj dzCGGeB 9 ifM! BO G jtemMf jSlsdods &8 RO ted Odzts
otsdzdztso sHdzr 7 MdMmilsj BOE d &kjlsOftse jter datsf
o' MCttej WteOCIsdodz j Stoj RBdgf2 U tctwafjSKE jndpee
dMmdzj Weo&zOdedL HlsduyjiMSdr S tdhlsOdzs f ¢ OL
o H s dz! CtedmlsOdzscacPEOYF HUFENC dsMmijtse f OH O,
f tcj dzts Bozgoszf Y 5C MdHO s ls OdzgOO (&d &Pl dzStfjtc j H iy
sflsdyd MCdJ S udzfifip@ sy dzQFplsy fMmtso f OH j dzd v .
Hiezedd SR dd dals’ ¢ 5§ QmpPrigd dzWdzOfuaf]lsdz ties ddztsd
Sl Gl fsLotdw jls MtesjClsdose Ols! o
Hjddlsjd feojlktsetsets fEkyco. rdv ikt
f sdzz B j S sdzj yeBeS, MigdsjdBo TIOsstese s ftej HMs
taf Mz dz6a MOt OC I jtedMisdSd HsdvtedL 5o Odzdzs @ ts
5OCts?2 cteOdzdyj?2 tOLHjEO, tfdMCdadpylifydy
Slstc Oy rpdiegivdze d giss dzv tod L s O Yztlztf ¢ &= G figg | ¥ O p4]: dzd W

€& & € OE{ ¢ € & OE{
i h P
€& & € OE{ ¢ € & OE{
& ¢ OE{ ¢ & OE{
i h 1K
& ¢ OE{ ¢ & OE{

e OMds bwOody ddwd (4.1) drffed, 2) smet
naénTioz, 9 Is ts E})ﬁd’pdSW ISQB@QWJ |Gi82H azw h C{tGISg sSeGts H Cf



91

otsdzdz d EZedzse fOHjdzdWwW. 10 tdMmkzdzSd 4. 60D
COMY o] Hj dzj dzdzl UBIYtgEysitaalats ¢ 5 s5ls L OMMBOIS te
Lo dMddissfisd s kO §OHjddY, St j
Slsdatsh JREREHsMIsdEOj s € dgOyy alzd As 8 &ZO M s dz, yis tzd
fsHIse jtey HOj IsMY t©OMYY ls4zs@d .S Ottedipl? dztlfO  4te
tcjftcjL jdzlsOIsdodz J MfjCIlster HdzW Hdzddz o t5dzd
L dzOyj ded v ) tRERs dztp dg@idof'L.  f toj H fls O 9 dgjCd@de’ CRdz, |
fsdzz uj dzdz’ j L dzOuj dedv, ftoj o tsHigHgls j tzP® C
[ Odedz" § CBBBI eUudMEdd fodvtedL Oydsdads § H.
slstcOy j dzd v Sdzj beisdzjcOW HAsdzj stso tsd.60.d Of OL tsdz,



a

3.0
S28
>
&
£26
[]
>
524
il
% 2.2

2.0

350 370 390 410 430 450
Wavelength, A (nm)
d 90 Extinction reflection ratio
o)
[1F]
T 75
. >10°
g 60 ggr  >10°
@
- 45
Q
£ 30
ks
o 15
o
<
gSO 370 390 410 430

t dMEz4sdc §f s ud MEdJ
SlstcOy J dad W

s Otgls

H dzd dz'

(e).

Wavelength, A (nm)

O]
9 ts dzdz'

b tc 0o dzj dzd j

Angle of incidence, ¢ (deg) &

e

w1010

Extinction ratio, Rp/R

75
60
45
30
15

-
(=]
©

Reflected p-polarized light,
90

0
350

92

1

———___——-—

370 390 410

Wavelength, A (nm)

LOadmd BsMisd ¢ 54

3
l:)350 370 390 410 430 450

Wavelength, 4 (nm)

w
w

R,

0
430

[+

w A O 0~
S < & o

Angle of incidence, ¢ (deg
o

f

Reflected s-polarized light,
90 —

0
350

RS

370 390 410
Wavelength, 4 (nm)

Polarizing beamsplitters

107

o)

~10°

—
o
™

Extinction ratio, R /R,
3 3

TiO2/GeS2
EdmundOpt, =

#21-884
Ag =355 nm

Thorlabs PBSW-405
Ap =405 nm
EdmundOpt,

#48-998
A =550 nm

2
10350 370 390 410 430 450

Wavelength, 4 (nm)

0
430

¢ 4w dzfifidc@dalsiz j AR Sshs L WiV Q@ y
dz0 G toABER HydrY dcdfts &2y tz@L T Odzdets 6 15

W d yRyRstizls O 2 ¢ 2@ s o &

R/R ) dzv u ¢ 16 © diEetY i Gcj n

9 ts dzdz'

z ¢ dzO

fn ¢k BUMPUOBE Qdztzs ¢
ftsdzv tegf dztfls | .56 ZyS O



93

J H O dzdzts ? mMeowL d, fzlsy d3 { BGes ®isQ 3t S|
Hsfmisdy jdedj SfkddOd drn L doyjdd?2 Jdlbs
SlstcOy j dzdgscts d ftets?2Hj dedesets dzzyj 2 Hdzw o 1
OS] ftojHAsY jddzg" 2 fSHRBH &Bsydls B Is! L
Blzs ¢ sdzs? dzs?2 s tciDgGeg o y D faddes®dpy jTls  j
LYW jClsdodesfls! fsdvtedL Oydodedese s ©OL Hj dzj

1 4 Mdisslstew dz0 o HOE N dJMY tflsdujmcdd f
qj“ls SctOddyj deder | t0OL Bjter (fBsewWHCO T
stejBbksls ®ORJfEdYyd?2 owbkydlks, ylst HJd&
ftesdLotHMso O, [HAZOCE, {todkkzyjdsd j tjL lz
dMfMdzj Hiso Odzd v, dzOf SO deffjcisls Hj s odz@ ftefOla QLG ot
Hiek ¢ d-A j®@aal Mso ' & &Okjttd Odzts o .

4 .4 ]t 9tSHT

Il t©OdRC Or HOdzdzs?2 GG d&zOo'" wfftcjHjdzjdzr h(
HdMizd "WdHO G6jtdzOdedY © HJOY OLEsdzj SIS v A
fsdzdese s wfflsdyj ME et Isj daL 5 @wOn, fi)s$ O wlE da
ftetse j HJ dzdzts sz > @ csQ@izzdjLis W GEOS] B 5 dzj § 9" Mts¢
dL o j Misde 7 1 teHs j-ax@ gy fiits 90" CRdz &30 1Is j to O dztsfge pls
d Bdzd)ydzj 65 kdz stcOW dtsdzj IsO. LMIsOdzts 0 dzj dzts
o MsC zs Odzd L slstetstf d & sflsdy MSdr Mots2Mm
Hodzkyd ftej descdzsdzy dedw 0, 12 9o f dzsmCtsmisd, d
ftcjHMsOoadzw jIs MsBs?2 tjHCd?2 MzEyo2 dOIsj
sBXZOHOs N jes ftoLtcOydetsMmis! ¢ ots oafmjd3 9 dH(
1Isddd Mot fhlevecly j 66  jtemtf jCIlsdoade d3 RO
qdzsj ctcdtetso Odegdzr » Wslstsdzdz" » dzOdzsMistcz € Is Iz t




94

BjlsOftso jtendsmisd, O kOGCy] &OCtsMS sy dyl
MdMmsj dr HdY kffstes2hss osdbkOd ds2 d
fioj HilsOo dzj dzdz’ 2 OdOdzd L sif fsts(fy g lsfeR 2 j figo st
sjindsdkscdujMSdn oL By dshisj?2 o B dOMls
GOl jtedOdkztseo HOmBSEE § &ZOMMO.



95

L &0 0O 5. [fkdujmMSdj Mows2flo0 Isted

J HOdzdzts?2 GG dzOej + S jtedd3j dzlsOdzy dets st
Cs1 WW dydJ dzls H o Iz dzk tg d 1) Iz gzdz¥s d3ez® dzddgr h + w € O
f dzsm ¢ & plggeOD@zMtso ' = Mdzsj o © odHddsd3 HJ
B zO + CMmf jted d3d dzls Odz! dzts f sHIse j oY H ] d2ZO0  t
f zOMmisd dzC d delzdzj o se 5,5 sidwzy € ® j &0 g § drics Hazts/
I wOBBlsy ftoddd d¥ddhn' -1BPsdhdBLAsdBdcd s On
ftesf ME Odzdww, Ctlite’ | §ftHtcsB s G dMHOde
R LI J dzdz" j§ meo JHJ dzd W tcOMh dqtew & Is WkdS yd s
Hl @Isdzmistedtclzw  j 4 1 WW JjCIlsdoadetsfils: o oftets
ltcj HMIsOo dzj dzdz" § toj L zdz SOIsT B' dzd sLighe: dzd
Science & ApplicationfL1].

5.1 ¢dz0dzdL CtodMsOkdsc oW dyuj MSs2 Mkt
stedfkd WdHO dgr h! wgO

stedMlsOzdzsctcOW d yj M O Mtk Iskztc® M &I
fsdzsy J ded j d3 Olssditso , f sdzlz yd dedzOW f ste Hf
HdWeOS yft], (dydsd ted dedz" = M BBz htsEs8 5B J Of
ted mMikskCl. 1 tjLikzd IsOIk] toj dzlscj detsflstclzC szt
f Ot O3] Isfis'C e :842546(4)A, b=9,5775(10)A, c=11,4148(10)A, U=90°,
b=90442(4)°, 02=90A. sted MlsOdkzdzsetcOW d yd ME d J
dmfsdz L zj d3" J ) tcOB BBIs ] , MtsH j oy Ol8iPrL |
Ctod Mis @dzdityd )¢ d = Camkyidgdz' Siructural Databast ts H dzts d3
CSD2258216 (www.ccdc.cam.ac.uk/data_request/cif).
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