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EFFECT OF TEMPERATURE ON THE PREPARATION OF HjSe

—_Selenium and Motor -oil (paraffin base)
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@IR@B/DN!=A/B!=A/ILF?D=@II<B/!HGF;!GH!$/ILG,|>!:/'F/LGM/F/>H RGN DOIBGB B G=/>!

?1=AI'@HGF/;/B=<GB/>!D=,></DC!

'A<D!>?B@;<L!GHEEU>/FI<B!@IR@B/'DGIM/B=D!<D!,=<I<\§- BPENI4-G!EFG;G=/!@!
D=G<LA<G;/=F<L!@B>!><F/L=N'k-/I/L=FGB!F/>GS!F/@ L +a@B3' QB AQ@ E=/F\XCI'A/'F@=/!
GH!+,.$/ "IHGF;@=<GB!LG,B=/FD!=A/'HGF; @ACEBBHIZE/F<;/B=@I|!LGB><=<GBDC!2|=<;@=/I?N
=Al@>M@B=@K/'GH!@I<EA@=<L!DGIM/B=!<B!LA@ ILGK/B<>BIIZPEEB@B/=A BRIz
<D!EF/D/B=I=G!H@L<I<=@=/I@B?!F/>GS!/M/B=DN!@!D?D=/|@<6l/Kp BRIE DD+ @SB!/

/ID=@:I<DA/>C!!
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"#O#I AQINID 296 U<6) %B)%7<)8()!'()! A<KIK:%!=()C-56(+!

+GEE/FIEAGDEA<>/N"B@BGE@F=<LI/D!@F/'H,F=A/FI<BM/D=<K@=/>N!@D!=A/?!A@QM/'EF/N
>/=/F;<B/>! =G! :/' LF,L<@I! <B! /ID=@:I<DA<BK! @! EA@D/-E,F/! D3B=AIQNGKA+,!
B@BGE@F=<LI/D!@F/'=A/GF/=<L@11?'BG=!<>/@I!D?B=AGBD!>,/!=G!=A/l4 {@BB>BZ&A@=!;,D
@LLG;;G>@=/! =A/l &/ ! :<B><BK!/BM<FGB;/B=D! W+,-$/! @B =A/! <B<=<@lI! D,LL/DD! @D! @!
EF/L,FDGFIHGF'!@!D,IH,F-:@D/>! OB @@KNKIIRFGM<>/D! @'HG, BafiR @BB<EF/D/B=!

EF/L,FDGF!=AFG,KAG,=!=A<DIUGFRC!'UG!;@<B!LGBD<>/F@=<GBD!><DL,DD/>!<B!=A<D!D,:D/L
?"#B7"B#%$4) Yo#,%*# ABMO<BLI,>/! H@L=GFD! D,LA! @D! LG;EGD<=<GBN! D,FH@L/! >?B@;<L!
:GB><BK!/BM<FGB;/B=DN!UA<LAIL@B!@HH/L=!=A/I=/[FB@F?'D?B=A/D<DCI!
?1".*'07)/*".,(+D I'A<D!HGL,D/D! GB! =A/' EF/IE@F @ +<BBBFEG@ F=<LI/DN! U<=AlE@F=<L, 1@

@==/B=<GB!=G!=A/'DG,FL/!GHIEAGDEAGF,D!@B>!=A/lLAG<L/!GH!I<K@B>DC!!

A Nominal Phasss Chem.analysis  Calculated
composi- o ed weight 9%, composition

tion at. 9% Cu P of Cu,P
24.00 Cu+CugP - - -
24.50 Cu+CugP - - -
24,75 Cu+Cu,P — — —
25.00 Cu,P 84.81 14.42 Cug ;P
25.50 Cu,P 84.07 14.70 Culs 55
26.00 Cu,P 83.99 14.86 Cugy 4, P

26.50 CugP + CuP, -
27.60 Cu,yP +CuPy — — —

=61<)%!"#"B# (X!%I/;/B=@1'LG;EGD<=<GBDIKBEYG!EA@D/' @IIG?D!J,/BLA/>'HFG;!><HH/F/B=!
=,E/IF@=,FIDCIWTXI'A/'D=@LR<BK!GH!=F<KGB@I!EF<D;D!<B!=A/[DIFHAEREELGEEMRNL<FLI
@=G;DCI+GEE/FI@=G;D!G,=D<>/'=A/'F/L=@BK,|@F'H@L/D!GH!=A/'EF<RAHBFEH =& +>C!+GE?
+A/L<L@!'SL@B><B@M<L@N![hmON)IBHDDGB!/=!@IC

#B! GB/! GH! =A/! <B<=<@!! F/EGERDEGRBRDA/>! :?! )IGHDDGB! <B! [1mON! =A/! D=F,L=,F@!!
>/=/F;<B@=<GB! @B>! F/H<B/;/B=! GHB-4/!bt5,F/! <D! EFGM<>I\WH@L/! KFG,EXTFG;!
UA<LAN!@B>!GH!,=;GD=!<;EGF=@BL/N!)IGHDDGB! @B@I?V/>!=A/l' AG;GK/B/<=?'F@BK/!GH! +,

W61<)%!"#">KICI5<=AIEA@D/'@B@I1?D<D!:?!b-F@?!><HHF@L=<GB!;/=AG>D! @ BBK/A/;<L@I! @B:
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GH+guné=G!+,eun!lU@DIL@IL,|@=/>'WF/H<B/;/B=IGH!GLL,E@BL?'E@QF@;/=/FD!U/F/'E/FHGF;/>!U<
<B=/FB@I'D=@B>@F>XC!(>><=<GB@II?N!@!D?B=A/=<L! @>@ EH3EB|SG:=D3E EMAN<BXI/LF?L
D=F,L=,F@I'<BHGF;@=<GBN!UA/F/I=Al'<>/@|! D=F,L=;H//BGEH@*BB! L &B! @I=/FB@=<M/I?!:/!
ISEI@<B/>! @D! @B! @FF@2FS@BK,|@F! EF<D;D! U<=A! GB/! +,! @=G;! IGL@=/>! @=! =F<KGB(
FIL=@BK,|@F! H@&1)%Y "#">KC! 'A/l D,:D=G<LA<G;/=F<L! LG;EGD<=<GB! A@D! ://B! H,F=A/
>/,GBD=F@=/>!U<=Al @I=/FB@=<M/! D?B=A/D/D! W=?E<L@II?! L2 @® (BB DI -
9$XNAO(H0 #MNIU<=AI=A/+, 1.IF@=<G'A@M<BK!KF/ @=IMEBPEBEySIHEPKKE!' I"/I'F<V<G!
/=I@ICN!H,F=A/FILGBH<F;/>I=A/'EF/D/BL/'GH!+,!M@L @BL</D!U<2ABT4) %'t K H+&R [N
LGFF/DEGB>!=G!=A/I<>/B=<L@I! |WLX! EGD<=<GBD! EFGEGBAA! PIGEHHITIGR@=DH,

D,:D=G<LA<G;/=F<LN!A/BLU<«]I!:/'>/BG=/>!@Dly,'=AFG,KAG,=!=A/'lEF/D/B=/>ILA@QE=/FDC!!

() Cul
©Q cu2

O cu3
° Cu4

-60 F 4
P rich Curich o r
V1

-100 112 vacancies) ‘ (1 vacancy)
Al
w V2

(meV)

—

-142 -113 -85 ~-57 -28 O
Heu— Heubulk)  (MeV) |
=61<)%!"#"N¥{X!S[PPt!@B>'WTXIsPP[t!M</UD!GHa=A¢4l,/CI'A/IEFGZ/L=<GB!GH!=A/'EF<;<=<M/!,B<:-
L/II'<DIK<M/B!:?!'=A/IDGI<>LI@LR!I<B/C'W+X!7F//'/B/FK 2ANEGHaIA B A8 ! D<=/N!@D! @!H,BL=<C
GHI-WW+,ILA/;,<L@I'EG=/B=<@IXC!"A/'M@IG K <M/B!F/| @ 2AGIBR<B/!?!u!'PI<D!@IDG!
DAGUB!=G!A/IE!><D=<BK,<DA!F/K<GBD!<B!=A/'HF//'/B/FK?'EFGH<I/'UA/F/BERIG¥N@L@BL</D!@
H@MGF/>C!(>@E=/>'U<=A!E/F;<DRYGRAIHFE:HOP[ N!'OmN!\N![[OP [[OkC!+GE?F<KA=!OP[ !
(;/F<L@B!+A/;<L@I'$GL</=?N!+A/;<D=F?!GH!9@=/F<@IDC
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'F@><=<GB@I'D?B=A/=<LILGB><=<GBD!=@FR/=<BK:@RIEGU>/FIGF!E</L/D!GH!DA//=!
/=@1'U<=AIF/>IEAGDEAGF,DN!UA<LA!@F/\=A/BIA/@=/>!=G!_PP-[PPPle+HGERDBY S=/B>/>IE/F<
'A'D=@B>@F>!/B=A@IE?! GH! HGF; @ < EBDEH®]_,| @=/> HFG;! =A/D/! LGB><=<GBDN! ?</I><BK
M@!,/'GH!\QEKLQ!Ra;GC! (B! @>@E=<GB!=G!=A/!=F@><=<GB@I! D?B=A/D<D! @D! =A/! H<FD=!
LGIG<>@I'*.l;/=AG>IU@D!@>@E=<BK!=G!@!DGIMG=A/F; @|!/SE/RX/BN NN GIFIGT-HF/>!
EAGDEAGF,DN!@B>!@;<B/D!'WI<J,<>!@;;GB<@!GF!/=A?I/B/><@;<B/X! @F/!A/@=/>!=G!FG,KAI?!
[OIAEEHET BIOPPKN!4/BR/D!I@B>I$LA@ @R!F/EGF=/>I=A/H<FD=ILGIIG<>@|'B@BSE@F=<LI/ID
,=<I<V/>|@!F/@L=<M/N!=GS<L!IEAGDEAGF,D!EF/L,FDGFN!=F <GB EEGFRWRINAIERES/!
<D!<B<=<@II?!F/> L/>!=G!HGF;|LGEE/FWPX!E@F=<LI/D!=A@ 1+ NBEFQBRBZAGBIG! +,
@=!A<KAl=/;E/F@=,F/INIUA<LAI<D!IEFGEGD/>!=G!:/!> /I=G!=A/\D=FGBK!+- LiGBM:&@=!;,D=!"/!
'A/l@L=<M/IDE/L</D!=A@=!F/D,|=D!HFG;!").!1>/KF @>@=<GB!@F/|AZE O{ @ IKVI>EEBF1=A@=!
A@D!@IDG!://B!,D/>!@B>!<BZ/L=/>!><F/L=124=G!BGF&X|1=/FB@=<M/1?N!@;<BGEAGDEA<B/D!
A@M/! :I/B! [EIG?/3*¢=A@=! EF/H/F/B=<@I1?! LGGF><B@=/! =G! +,W#X! @B>! F/l/@D/! .| UA/B! =A
>/F<M@=<M/N!<;<B/D!W*4&X!><DDGL<@=/D!=G!HGF;!@;<BGEAGDEAGB+@IFPSLAERNPEFG>,L
D<;<I@F! =G! @! ><DEFGEGF=<GB@=<GB! F/@L=<GB! HGF! <B>4:#RSR@NNNHBM! *+DC
EFGL//><BK!=G!=A!HSEIGF/>!A/F/<BN!=A/!,D/!\GH!=F<DW=F<;/=A?ID<I?IXEAGIIBA=<BIN!W'9$X
B-A/=/FGL?LI<L! L@F:/B/-+, TF! W*4+-+ TFX! 2</lgDIUA<|/! D=G<LA<G;/=F<L@II?! EFG>,L<BK!\!

'9$ -TFIW/JCHXC
H*4+ -+ TEIWWHXS<XIW'O$X,.! $ 1+, 1 .!1fl H'O$ -TF! | ! ! WX

'‘A'Fl@L=<M/'W'98EF/L,FDGF!L@B!:/!/;EIG?/>!@=!IGU!=/,E/F@=,F/D!=G!EFG>,L/'D,:!_!B;!
E@F=<LI/DN!A<KAl<K@B>!>/BD<=?N!@B>!U<=AG,=I+,WPXILGB=@;<B@=<GB@4SGBI/FN!@!|
HFG;!+,.//S<D=DN!EFG>,L<@KIEF!+,uis..E@F=<LI/D!U<=AIEGDD<:I/!@;GFEAG,D!*.D!<B!=A/!H<B(

EFG>,L=NIUA<LA!/BLG,F@K/D!=A/'>/M/IGE;/B=!GH!@B!@I|=/FB@=/'D?B=A/D<DC!
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EDS data measures Cu:P = 3:1 (atomic %) EDS data measures CQu:P:Se = 3:1:4 (atomic %)

Heat-up
5 3
8 A
> o 2| |
2 2
% Cu,P PDF 04-006-8347 :‘E’ Cu,PSe, PDF 01-078-0575
[ 11 | . H l | [ I
25 30 35 40 45 50 55 60 25 30 35 40 45 S0 S5 60
20 (degrees) 20 (degrees)

=61<)%!"#"LH9!<; @K/D!@B>!LGFF/DEGB><BK!b&"IE@==/FBDRBHAZDLY/>!:?|A/@=-,E!@B>!
=F@BDHGF;@=<GB!=G!: XIEA@D/E\E@E=/>'HFG;!(BK/U@B>=/!+A/;</N!OP[hN!0//!/E!@IC

'‘All EF/M<G,DI?! D=@=/>! D?B=A/=<L! ;/=AG>D! @F/! GH! <;EGF=@BL/N! @QIF/DG;/! D?B=A/
LGBD<>/F/>!:?210//'/=!@ICN!:,=!><>Bi=IF/EFG>,L<:I?'F/D,|=!<B!|E A THE®& FA<«I/DC!'A/F/HGF/N!
@!D?B=A/D<D!,D<BK!=F<EA/B?|EAGD B2 M) @XL @ D!>/=/F;<B/>!=G!:/!:/D=IFG,=/!=G!
D?B=A/D<Vi&/ "NI<>/B=<H</>IU<=Al.b&"!:?!=A/'@:D/BL/'GH!+,-$/!:<B@HUOHRNC!'UG!
@DE/L=D! GH! =AVIE@F=<LI/D! U/F/' A?EG=A/D<V/>! =G! :/! =Al' L@,B!-GB|)L.1+/DDN! W[X!
AIS@>/L?1@;<B/'W4"(X!I<K@B>!>?B@;<LD!@=!=A/'D,FH@QL/!=A@=! EECEBHBI-AIEBBAQ
HGF;/>1$/Y)"%! DE/L</DN! @B>!WOX!LGBD<D=/B=! E@F=<LI/! EFGEAHHAB D *<+D & BDKEZNID
LG;EGD<=<GB!WBG!a@B,DIE@F=<LI/DXN!@B>!@:D/BL//GH!GFK@B<L!:?EFf6/QAI=BI&BR=IL@B
U<=AIE*!7,F=A/F!<BM/D=<K@=<GBD! GH! s AN B{B@t!=<M<=?! UABE/>/F!<B!)"%!<D!
ISEIGF/>I<BI+A@E=/F!O!=G!:/==/FIL@E=,F/!I=A/'FGI/!GH!=A/'EF/L,FDGF!<@28/HA@E=EB!E@~=,
\I <BM/D=<K@=/D! @! D<;EI<H</>N! B/@F-D=G<LA<G;/=F<L! D?D=/;! :2/k@IEINEGKDQALBK! GL=

<B><L@=/D!=A@=!@I7xAGRAF/J,<F/>IF/=FGD?B=A/=<L!D?B=AGBN!;GF/!D=F,L=,F@I!'<BHGF;(
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FIJ,<F/>1=G!H,II?!>/M/IGE!@!D=G<LA<G;/=F<L!D?B$A/CHBGHF'!=G!=@LRI/!D,LA!@'H/@=N!U/
F/=,FB! =G! =A/! 0<,! /=! @IC! D?B=A/D<D! UA<I/! ;EIG?<BK! ;,|I=<EI/<GERFEABRIae B>!
>/=/F;<B/! =All FGI/! GH! <B><M<> @I! EF/L,FDGFD! WE@F=<L,|I@FI?! ".. X! <B! +A@E=/F! _N! :G=/

LGB=F<:,=/'=GIGM/F@II':/==/F!,B>/FD=@B><BK!GH!=A/!+,-.-$/'EA@D/'DE@L/C!
"#P#!E688%)5-56(+!V:%):6%,@!9<./67-56(+8@!-+&!9)%8%+5-56(+8!

'‘A/I' HGIIGU<BK! LA@E=/FD! D=F<M/! =G! >/M/IGE! @! :/==/F! ,B>/FD=@B><BK!GFBEA/! +,-.-$/!
|@B>DL@E/!:?!H<FD=!>/L<EA/F<BK!=A/I=F@BDHGF; @=<&B!EB=AUEF?D/BHIGH!)"%!
W+A@E=/FIOXC!$/LGB>N!/D=@:|I<DA<BK!@!D=G<LA<G;/$F I MBEAIBOGBI<BBGL/B=!
DGIM/B=N!)"(' W+A@E=/F!\XC!*/S=N!; @B<E,|@=<BK! D/I/B<,;! F/ @ L=$NMLER!IRBMA KD+ @
D?B=A/D<V/! @! ;/=@D=@:I/' EA@DINV+A@E=/F! QXC! 7<B@II?N! D<;EI<H?<BK! @B>! L@E=,F<
>/LG;EGD<=<GB!GH!@!KF//B-EAGDEAGF,D!F/@K/B=N!=F<EA/B?I'EAGDEA<=/N!HGF!=A/IF/=FGI
+, . /\W+A@E=/F!_XC!5GFR!EF/D/B=/>!A/F/<B!<D!/<=A/F!E,:I<DA/>!<B!@!E//F-FIM<IBV>!ZG,FB@I!
\X! GF! <B! =A/! EFGL/DD! GH! :/<BK! D,:;<==/>! W+A@E=/F! QXC! +A@E=/F!'\! @B>! (EE/B><S! TN
$/IIBGEAGDEA@=/N/+N! *@BGE@F=<LI/! $?B=A/D<D1!)L=@>/L@B/! #D! =A/! d/?!'G! (! $<;EI<H</
(=G;-%LGBG;<L@I!&/@L=<GBo!<D!E,: =D} $1EB!"*#+ W*/<D<,D!/=!@ICNIOR@&EF!QN!<D!

<B!EFGKF/DD!GH!:/<BKID,:;<=4#=A]),:) @$"*#0$4W*/<D<,D!/=!I@ICN!OPOQXC!

&/D/I@FLA!//HHGF=D! @>><=<GB@I1?!/S=/B>!=G!LGII@:GF@=<GBD! GEs@BAGFGSYZ/L=DC!7
E,.I<L@=<GB!<D!<B!=A//EFGL/DD!GH!://<BK!B0; #3 @ #0$4@D!@!,/=~AG>GIGK?'EQE/FN!
n./FHGF;<BK!&</=M/I>|&/H<B/;/B=D!GBH+G;EI/S*@BGDL@I/'$?D=/;D1!(!F=GAA3<L @11?!
9/@B<BKH,Il. @F@;/=/FDo!W*/<D<,DN!d@I/!/=!@ICN!a,B/'OPOQXC!*/FEN@@*GBH @G BPAGF!
=GI=A/'UGFR!EF/D/B=/>!A/F/<B!@B>!@D!@!HGIIGU- E!l=GH+A@E=/F\N!< Dk (FBNB=I2@I1&@H!D,:;<D
"<D/I/1B<>/D!<B!=A/1$?B=A/D<D!GH!+GEE/F!$/I/BGEAGRD ENE@BEGE @F=<LI/D1!$=G<LA<G;/=F?!

@B>!#B<=<@I!#BD<KA=D!<B=G!=A/1&/@ L=<0B!" A} AGB ?#HEBWI@L4@!I/!/=! @ICN!a,B/!

IOk



OPOQXC!(BG=A/F!D/LGB>!'@,=AGF!E,:I<L@=<GB!<D! @'HGIIGU- g/ 7G| EGTFENNG N KD!
@IDG!<B!=A/'EFGL/DD!GH!:/<BKID <28 )FGVI@L4@I/'/=!@ICN!a,I?!OPOQXC!# @;! @IDG! @!l
@,=AGF!GB!@'E@E/F!I/>!:?1"@B</I'5<B>DGF!:?I LA@F@L=/F<V<BK!H<I;D!U<+AEERBY>/F'!b-F@
@B>!H<==<BK!U<=A!&</=M/I>!F/H<B/;/B=DN!=<=I/>In9,|=<-H,BL=<GB{B B 2t FV/NNE G1X @
@D!@'+G@=<BK!HGF!$:-:@D/>!(BG>/D!<B!$G><,;-<GB!T@==/F</Do!<B!EF/E@H#&—&GB!GH!:/<I
(EEI</>19@=/F<@ID!' @B>!#B=/FH@L/D!W5<B>DGF!/=!@ICN!a,B/!/ OPOQXC!{LcGF=>&BK!=G!+&/>
LGB=F<:,=GF!FGI/DN! +GB=F<:,=GFDN! &GI/DN!"@SGBG;?X!;?! FGI/D! <B! =A/l EF/M<G,DI?! D=@:
E, I<L@=<GBDN! <BLI,>/! +GBL/E=,@I<V@=<GBN! "@=@! +,F@=<GBN! 7GF;@3BMEB@I|?D<DN
9/=AG>GIGK?N!@B>!5F<=<BK!'lF/M</U!@B>!/><=<BKC!

(DE/L=D! GH! =A<D! F/D/@FLAN! E@F=<L,I@FI?' +tA@E=/F!\! @B>! QN! A@[P'@IB! EF/D/B=,
LGBH/F/BL/DN!<BLI,><BK!=A/'#BGFK@B<L!+A/;<D=F?!'3GF>GB! &/D/@FLA!+GBH/F/BL/'WOPQOCQC
(;/F<L@B!$GI<>I$=@=/!+A/;<D=F?!'+GBH/F/BL/'W*/<D<,D!/=! @ ICN[DRPAX$H2 BR@IH @ =/
$=,>/B=+GBH/F/BL/'W*/<D<,DY/=I@ICN!OPOQN+A@E=/F! XIUA<LAIF/L/<MGI@¥@ x> BH<BK!

IOt



"HOHI*%'%0) %o+ 7%8!

W[X!  9GB=AI?1%B/FK?!&M</U!-(EF<FOBIGEI)A":=)>(/=)H::=)G"*#81)?'$E>IN![ O]_C!

WOX! 9GB=@B@F/II@N!7CNdGM@I/BRGN!9CI8C!'AF//19<I|/BB<@XH$!* @BGLRED=@IDC!
WQXN!_Pk_*_[POC!A==ED1YY>G<CGFKY[PC[PO[Y@LDB@BGC[L[[[_hC!

W\X!  9,FF@?N!+C! TCMN*GFF<DN!"C!aCM T@U/B><N!9C! 3C!$?B=A/D<D! @B>! +A@F@L=/F<V
9GBG><DE/FD/!I+>%!\W%!u!$NI$/N!'/X!$/;<LGB> L=GF*@BG)3B3@HI2 /DL SSHNIK !
W[hXNIkmP] km[_C!A==ED1YY>G<CGFKY[PC[PO[YZ@PPPmO@PO_C!

WQX!  &<=LAA@F=N!(CM+GDD@<F=NITC!9C!/;EI@=/>!3FGU=AIGH#B."®B&DE@R/@|D!U<=
$=F,L=,F/C! >'8%=) -*=) L) A"s) GEH >T'R! KM WmXN! [hPk'[h[OC!
==ED1YY>G<CGFKY[PC[PPOY@B</COP[m[[_\hC!

W X! 3@F?N!"C!+CM7IGU/FDN!$C!%CA d@:<BDR?N!5CA!/=FGB/N! (CN 0B +GDD@<F-=
+F?D=@!! @B>!%I/L=FGB<L!$=F,L=,F/IGH!@![C\!I*;|#B><,:! AGDEA<*) @B /)2 /FC!
ST"PNNAW_XN![ [P [ [\C!A==ED1YY>G<CGFKY[PC[PO[YZ@LDC_:[\O[QC!

W]X!  dUGBN!6CNT@BKN!3CAd<;NlaCA(KB/DNY(CAd<;NI$CI$?B=A/D<D!GH%B=[FAB BLA/>*@B
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Material Space Formation
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GL=@>/L/B/'W$/Y)"%X!DGEEABRB®! EF/L,FDGF!<D!@!,:<J,<=G,D!DGIM/B=!<B!=A/'LA@ILGK/B<>
*IH</I>N!@B>!EI@7?D!@!'>,@I'FGI/!A/F/INIH<FD=!@D!' @'! DG IMIB<N\"$H @ HDEF 2@ EA@N/' $/!
DE/L</D!'WD,LAKIN'&S/N! @B X ¥ 1=A@=!L@B!D,:D/J,/B=1?'F/@ L=}jUS8AI¥B=I?N!U/!
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CusP NPs Ph,Se,

Trapped Phenyl-based
Phosphorous Species I
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=F@BDHGF;@=<GB!E@=AU@?D9¢#38@8Q MN/AB<J],/D!=G! LQE=,F{$+4ABIKF@>@=<GB!
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GL=?I-[->/L/BINIO-:,=?I-[-=/=F@>/L/BIN!O-A/S?I-[->G>/L/B/N!B-GL=@>/L@B/X!@B>!GL=@>/L@B/!
hhIN!7<DLA/FI$L</B=<H<LX!U/F/\DE @ RAGBGING, FDIWAFX!:/HGF/!:/<BK!,D/>C!(l/L=,F/l:G==I/!
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;0!GH!LAIGFGHGF;!U/F/'<BZ/L=/>!<B=G!=A/lHI@DR!=G!><DE/FD/! =ADFO@AB+H KH @% <Ll
U@IID! <B! =A/ FG,B>! :G==G;! HH@DRC!'A/! LGll/L=/>! E@QF=<LI/D! UHFKBA+BIFKIEGDB!
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A<59;%4:2+52%868IN19?(842()<814)%7<)8() W% IBE(<#@ FID?B=A/=<LIEFGL/> F/I=GI=A/'A/ @=-
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2:Cu 97 54 1.20 : : + Amor. Amt. 32.80%
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3
B mm— ° s
Cu2p 93348 11583.49 [
Cu2p 95645 5791.75 267 2
Cu2p 94294 1655.17 0.77
CusP
Cu2p 96591 827.59 0.38 |
P2p 133.16 615 3.28 | A|'203
P2p 134 3075 1.64 ' : ! ' -
Y CEEES— | PSS USRS VY | VESSS (SR— | G
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