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Introduction

O3+ )&*"") &N "6+;" -&%&"-*5" 3"U' 4/3.005&) " +(* 4"4&-(' O+)"A;" .0$-"-0&%" " ()’
-&") &0 -& A+ ((&&F -+ (0F =+-<"HUCPCQIIG ' RLS +=""*" ) &<<(*":+/- (. %' 3&-&'+ (O (&I
QUIG; 0(*-&"H0(6' #+ TIS O QUIL'UP+K " ()" 2+K:" QI IVIIC'P# 0% H0<<&'#+" "%E' 35"#' + (0(&’
4/%.0050(6") +&%'#+'#58" <"0(*6& (-&%'+="-&%&""-*5'4/$.0%50(6L'#5&' <+ (+6-"45"" () '#5&'
%*0& (#0=0*" +-" %*5+."- A" 4"48&-(" 9MXA"4-0*E" UQIYYW' 5"%" #-&"#&)" #5&" =/#/-&" +=' #5&'
%*5+."- A" <+(+6-"45(' O50%" 4" 48&-" 30.." &K"' <0 (&' "#' #5&" W5+-#' =+-<"#h' " ()" .++E"=+-'
*5" (68N 0("-&%&"-*5"3-040(6""'=#&-"#58&") 060H0X " #0+ (' +="-&%&""-*5"+/- (. W™

8t & W& #58&" 3+-E' +=" PC(0%" WQHIRI " Q' B(6' WQHIQN" *+<</ (0*"#0+ ("
W*5+."-%'5", & =+*/1&) '+ (=" ' 5+ 3" *+ <</ (0*"#0+ (' <@ <"A0(G.Z&(F&' + (' #58
<&UH"'B&%'#5EA™*""--Al'=/*5'5"1'$&& (' 3-0#8 ("+ ('5+3") (604" . ‘#&KHH" " -&" ) 0==&-& (#'=-+<<'
A-0(H VK8 &' 6, Z" O +3 UQNIVI +-" [+.88-"UQN IYIC'P )+ (+#' 0(HLQ) " #+'*."0<"#5"# 7 &S’
#F5(+.+6A" (W' " OE&A" *"/%&" +=" *5" (6&' 0(" 0#%&.=;" &%4&*0". . A" (+#' 0" " 6&(-&" 35&-&'
3-08-"#"E&" Yt' </*5'*"-&'#+' $&' 4-&*N&C P(#&"); P 30.." A+E =+-"*5" (6&% " () " UE
35"# BE0QU +=' (&3" -&%&"-*5" 3-0(6" " ()" 4-&u& (" H+ (" +=" #5"H 3-MH0(6" 7 &S’
#*5(+.+6A" 5% 0(%40-&);" " ()" 350*5" S0%+-0*"." #-& Q%" #5"# "-&' *+(H(/&)"' "’
"<4.0-0&)'0("#5&" (&3'#&*5 (+.+6Al

P*30.."=0-%#"60,&" " ("' +,&-,0&3" +=" &""-.0&-" W/ ) 080" 0 (i+" #5&' S#+-A" +=" h*5+.""- A’
4/%.0%50(6;" +$%&-,0(6" #3+" *+(#-"W(6" #-&QUl" " *+ (" (" (&&)' =+-" I/0*E' " ()’
&==&*#0, &") (W& <0 ("'#0+ ("#5"#' 5 %' 0(h40-&) <" (A'0((+, "#0+ %'+, &-"#5&"*& (#/-0&%;"" )"
MY C oA <+-&T FH<<4.8K'\)&*U-TH0, 8" B-0#0(600 N-LAT W) 08N+ &.&F -+ (0
4/%$.0%50(6" =+-&*""#' $+#5"#-& QW' #+'#5-0, & 0 #5&" "6&" +=" )0604""." - +/- ("% P* 30.." #5& ('
4-80& (#'#58&" <&#5+)%' /%&) "0 #50%" W/ ) AL P %&.&*#8) '#5-8&"+/- (. %;' " () "*+/ (#8) '#58'
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I0==8-8 (# 0(Ha-=""*8" WA &lk;" SAAG-HEKHE -/ *4/ -8 " ()" -8=8-8.(F& WHA.&H' +=" YVI' '-40% &%’
A7$.0658) (& QIILLB <" &-"1"<4.&'+="L1""-40% &% B Uh'-&") * +hE.A'=+-"Utt-/ 4/ -&;"
LB/ <&(E </ M) ") UG =" - 08 HR-"E 8L OB& -/ B == & /- ("
30.." $8" 4-8H&(HE) " 0-Ut;" " HEE A+E += L&+ (0% A/ $.0450(6" , 08 30)&.A' $E438& ("
470580+ (O ) 0+04. 08 P #58" Y0 /0H0+ ( hex0+ (' P 30.." #58( 4-8%&(H' #5148
8 -GHE T -G = ()RS - (L 8 B0..0(6 (B 0 (*. /)& 88 -*5 )
"' \$"ER"68] #.E S/ #5E -8UE"-F5" A-+48 ()" OCHE" (E TR B+ %048
B88-"4/-80'P")0)" (+'=0() " (A6 (0=0%"" (& ) 0 /h0+ (' $&4B8& (" /45+-4 (-8 &40 ("
<AW" <4.8") BHANEHE 5 +ARN +=8" - A B+-ER0 () 060" . 088"/ -8

Earlier Work

=+ 0((+, "H0+ (" 0" #5&" S0H+-A" +=' "*'")&<(*' 4/$.0%50(6' 5",8&" #-08)" #+'
-G<<@)A'#5&'N"<&'4-+$.&<<I'HI<&L'N&H&'-*5&-%'5",&""". 3" A%'#-08) '#+'EC&A" /4" #+" ) "H&!
35" (&, & +(68&-"-8%8&"-*5"=-+ (H'05&"=0- %" W*5+."- A" +/-(". %" 448"-&) 0 (' Z+ O+
"O' -0 0C YWL U[-+3 (' YTG ' b-+(0*E;' YTRVIL' 8' *&.(#/-A" ."#8-"#58' (/ <$8&-' 3"
RLL;" " ()" %48*0" .0X&) +/- (" W "448"-8) 0 [A'YTHI "$+/8 YI' 111" 1+/- (% &K0%#&) ;0 ("
YTTL;$843&&CRI'TTT™ O HI' T I'U0&(+40-"" () b0(6;" QLRI OO0 Q1Y ™ @.-0*5]%'
D0-&*4+-A" 0#&)" YIH I "0, 8" "*")&<<(*' :+/-C"%;" +=" 350*5' V™" 111" 3&-&" 48&-
-&,083&) 0" O5&" 0(*-&"%&" <")&' 0" 0<<4+U0$.&" #+" E&&4' #-"*E;" "' ()" #5&" =0-%#" ""$Utt-""*#'
+/-C0 " 4487-&) 0 <0 c(0(&H#& 5" *&(#7-A; $-0(60(6" *+ Q& (&) " , &-%0+ (%' +="#58&"
<+l 0<<4+-#"(# (&3' 006540 0 " =0&.)" UO&(+40-" " ()" b0(6;" QITIILRIC N&%&-*5
3-0#0(6'*5" (68) "=-+<"*5-+(+.+60*"." ) &U*-04#0+ (' +="&KA&-0<& (0" () . &#H&-"IHA. & "#+'
0(*:. /)& H0*/%n0+ (%" +=" <&#5+)%" " ()" -&n/ .#" 0C' #5&" (0(&#&&(#5" *&(#/-AU" 8(
+-6" (0X"#0+ (" +=" O5&+-A;" "KA&-0<& (' "' 10> /%%0+ (C $&*""'<&' 30)&h4-&)" 050"
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/-0 RGN ()" <&)IHI(EL O+) AT =+-</."0% Wh-/*4/-§' +=' P(4-+)/*H0+ ('
="8-0" 0 ()" <85+ NG/ "' NO/HH0+( U+=H&C "$$-&, 07H8)" £+ P=NS 1
" A30(6" &) & B HEDA B+ H5E A" - H58A" -8 D (H&-8IHE) 0 (' B W =+-</. ") 0 (' #58
YTQUOK; $/#)0)" (+ $&*+<8' 30) &h4-&") 0 <&)I*0(&'/ (0. =+-HA' A& " §8-"UN+.." ("
"O'_&-&0-" NI

Electronic pioneers

b&&ai (6" #-"*E" +="\"" 6-+30(6" <+/ ("0 +=' -&%&""-*5]" 3"%' #5&" "' -#0(6' 4+0(#'
"W+ =+ [/%5] <€<<&K;'350*5'0(%40-&) '$+#5' 28&.%+ (h'SAA&-#EK#' &KA&-I<& (#4"" () #5&'
)&, & +A<&(H +="$0$.0+6-""450% ) "#$" %N " O 0(GH-<"#0+ ( -&#-0&, .0 =08.) O (' #58!
YTVICO8H US) " <W;' YTTIa [/%5;' YT L' 0&(+40-"" (' b0(6: QI 1T 28. 4%+ (") &H6 (&) '#58"
=0-0#" BAA&-HEKH' BAE<' #+68458-" BMU5' 8()-084" ," (' 1"<;'"()' "<+(6' <" (A’ +58-'
D&% +/£.0(8)" " 3+-.)c30)&" (&#3+-E' +=" 0(#&-.0(E&) ' ) +*/ <& (#h;' 350*5' 5&' *"'..8)"
#5&" Docuverse UYTHRa' YTTII." Z" (C*"&-" ".0+" 0<"60(&)" " ."-6&%*".&" 0(=+-<"#0+(
(#3+-E' 358-&" ".." -&W&"-*5" -&h/ #h* 3+/.)" $&' Hit+-&)" UYYTRHa' YTHLW;" 0(=./&(*0(6" ™
M-6&" (f <$&-"+=" A-+=8h0+ (") 0 Z/000+ (o' =" H) <0 0B-T1-08%0' M 44 (O el <+ /-
UQIIGH =+/ )" #5"# "/#5+-0' 0<"60(&) " + (&' +-"""=&3" ."-6&" *&(#-""." &~ , &-" +-" h&- , &'
35&-&" ".." -8H&"-*5" &/ T 3+7.)" &' WS<HE);' -&,0838); "' &, &/ A
0B CH0+(&)" UM% 0 \A/$.0%58) " $A' #5&" *+<</ (AL B(LA" " U5+-#" #<<&' "'=#&-' #5&'
0(t-+) 70+ += #58" 7+-)" 70)& 78S 0( YTTY;' <+ #5+/654' #5"# #50" (843 +-E’
3+/.)'$&'#58&"=/#/-&'+='4/$.0050(6"" () ".0$-""-0&%C"

O5&"=0-%#" + (.0(&" - +/-C". %' $&6" (" #+'"44&"-" 0 #5&" <<0) ' YTTIc0&h;" " ()" 0&(+40-'
"' I () 05+<"" 9+-);' 25/ (6;," "' F'W/ )&, " C IQIIVIF 5™, &' #-"*&)"
<"(A" &"-.A" h<<"..ch*".&" &KA&-0<&(Hh' &.&*H-+(0*' 4/$.0050(6" 0" )&#0." *00(6’
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0((CH, "0+ %/%5 "% + (08 DH-0S/80+C ) EIS U = R8T </.H0<€)0M
5A4&-.0(E&)"-#0* 8% O+ (0 (&) 0+ /i0+ (¢

Different traditions

05&-&" "-&" <"(A" "()' ,&A" )0==&-&(H" #-")0H+U +=" 4/$.0050(6;" ()" #5&'
)&U*-0440+ (" "$+,&" 30.." +( A" "44.A" #+ h+<€;' 350.&" <" (A" +#58&-%" ) +' (+4' 0" #5"H'
4" #8- (" M+<<&' W*5+."-%" 5", &" #-0&)" #+' W/ <<"-0h&' #58%8" )0==&-& (*&%ha' O5+<4%+ ("
=+*/0&) '+ (C#5& E0QQ %' +="-8%/ #4") 0==&-& (' ) 0%*04.0(&%" 4/$.0%5;" 350.&'9/%=8.) ' 4+H0 (#8) "
B+) 0=28-& (H1-"") 00+ (0" +=" 3-00 (6 IEA. &L

8x%+-)0(6" #+ 05+<4%+ (" UQNILW;' \) 0 848" -8/ #%]' 00" 458" #A40*"." %08 (*&'
"% & B50%5" LW 0. & U0 A B+ Y0BOE" " =H-<"HHC M0 (L) -6/ <& (Hh' +=H&.(*"..
=+-'$++EC.&(645'47/$.0%"#0+ (%' ()'5", &' $&& (9. +3&-"0("*5" (60(6'#+' ) 0604 =+-<<;"B&'
+$%&-,&)0" 9/%=08.)" +PN&-,8&)" #3+" )0==&-&(#' -5&H+-0*"." WHA.&N" +=' 450.+%+450*"."
3-00(6L )&<+(t-"10,8" "()' )&*."-"H,8&" -5&#+-0*0" Demonstrative -5&#+-0%" (%' #5&"
* UUROR 460%™ -6/ <& (H'=-+<" 8" S.0%58) " 4-0(*04.8%;".0,0(6"+COCHE-") 040+ (.0 (&
/- AT AW 8 (+58-"#-") 080+ ( declarative -584+-0% U9/%=08.);" YTTRIC' O50%' 0%’ 35&("
#58' 3-0#&-"#5-+/65 0 (U C*#'-&"* . OX&N"#5& #-/45;"" () ") &*."- &' 0#' 0 (' B-040 (6" %' B&YH' 5&" +-
%5&*" (('0+'9/%-0&.);'#58-&'3&-&"

h+<<&' U#-0E0(6" %0<<0."-0#0&%" $&#3&&( &"-.Ac-+<"(#H*" "()' 14+hi<+)&- (I
BAPHE<+.+60%"." " ()" -B&H#+-0*"." "W/ <A+ (K’ O5&KE" 0(*.78);" "<+(6' +#5&-%" ('
&<45"H*'-&:&FH+ (4" R/ Q<@ G 00<<it" 4-8) 0.8+ (= +-"ll< <" (G (FF-0H03 /&0
*&.&$-"H0+ (' +="14"-") +K 1 10-+ (A 04 A D) 0R0<< /. 0+ (0 UWerstellungll' ™ (O ' 14+ A& <Al
"O" " -6 4-&8-&CE =+t D&KL &N - e<<&HT-A
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P+ <SOC 0+ (0™ O, 0/ Y O+ -8 08 " &I <+ (HHSEIN' -/ 0=0%" 50+ (5" (8
S5 )</ .+ (C+=" A+ ASSEHS D) 0+, &-ALL"

UYTTRIY RI

&, 0/ 08D U B 0N ") 080+ .0, 8+ COC <&+ (OC& +/- (!

Online Journals

'BCA" =83/ )N 5", &' $&&(F47/$.045&)  + (' 5+3"-#0*.8%" 0+ (& /-
"-&' 3-0#8 (' New Media and Society’s h4&*0"." (M%/&"+ (' %*5+."-.A'4/$.0050(6" " () "#5&'
0(He- (&4 3" <+UW.A' *+(*&-(&)" 305" +4&(" -&,083" 4-+*8%n&%;" +4&( &% " ()"
QUGH-<""*r<</(0*"#0+(h' Ui (E+3%E0" " " i+ (&%;" QIYGH 0" .0654" +=" fh+*0"." <&)(";'
"O'u " #5+-%" <& (H0+ (&) ' (&3'=+-<U'+="3-0& (1 -#0*.&0"+ (A0 (4R (6'Ui (E+3%ED
"O" &% QIYGY _+*5+) " QIYGIC O5&" .""-68&%H Wi/ ) A" +=" +(L0(&" "-#0*.8%" #+" ) "#&" 3"’
)+(& SA b . <$"*S UQIIVI" 35+ U#/)08) " #5&" #& (* =0-%#" A&"-%' +=" #5&" +(.0(&" +/-("."
Kairos, =0Q)0(6'#5"#' GTS" +="#5&""-#0*.&%" 3&-&" 3-0#&C 0" " #-" )00+ ("." W8 I/&(*&;' TS'
38-8&' g&K4 . +-"#+-A" SA4&-#8K#h;" " ()" #58" +#5&-%" h+<8358-8&' $&#3&&(C'P(* " h<<"..&-'
WA /A 7 EEIQIYQW =+/ ()" #5M " M -4#0*.8%" 0" Kairos 3&-&' </*5'.+(6&-"
#B"C 40 "-H0x &% $/# # () #+ B& 0" O G0 #B& #-") M+ CL G O
-S&#+-0*"." +48&-"H+(U* OSEA' 0();" 5+3&,&-;" #5"# \)0604"." #&K#)" . +3" =+-" =+-<"
QO™ <@ +=' 0)&"%;" =+-" W5+30(6" %" 3&.." "% #&..0(60]" F AN 57,8 3-0#a(C +(
) UHSUECH N&) ) 0604, -&N& " -*5" -0 (6" 0" #5&" +/- (""" Vectors' " () +H5&-" &P H#&%;"
+$%&-,0(6" #5™# \&<<45"U0h" +* ) "#"$"h&N" 0" Y0604, 57 <" (008N 4-+:8*#%" WS0=-#%" #58&'
&<45"WM"=-+<""-6/<&(H"H+(Ck I n'#+" ) "#" &.&<& (' &<$&) ) &) ' 0 (‘' =+-<%'0(* 350*5
#5&" M-/ -8 () '4"-" <&H#&-%'&<<$+) A'N06 (0=0*"" (#'0<<4.0%"#0+ C%]'UF "A.&%;' QI YQILLWC™
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Methods

P#' 448" - #+' $&' + (A"#5-8&" +/-C" W #5"# 5", &' " .+ (6" SlH+-A" +=" 4/$.0050(6'
3" BIQU" +=' -&h&"'-*5" 3-040(6!" Kairos, Computers and Composition Online, " ()"
Vectors. O5&' =0-U#' #3+ "-&' $+#5" =-+<<" 2+<<4+Ul0+ W/ )&% " (' IZ04&" %0<<0."'-;" b+" P"
*5+0&" #5&" +.) &%, Kairos, "' ()" Vectors('P(C' ") )00+ #+" #58%&" :+/-C".%;' P 0(*./) &) " #5&'
4/%$.0%58&-" ™.%& , 0&-]%" 4-+#+#AA&N" =-+<<" Q1YY" ('<<&)'\8-#0*.&" +=' #5&' 9/#/-&]" "W’ #5&'
&KA&-0<&(#'5"%'-&*&0, &) '30) & #i& (#0+(C"

Kairos " -#8&) ' 0C'YTTV""%'+ (&' +="#5&"=0-%#":+/- (" %'+ (. A'4/$.0058) "+ ("#58&" 7 &${'
P# 00" g&K4.+-0(6" #58&" 0 (#&-N&*#0+ (' +=" -5&#t+-0*;" #&*5(+.46A;" " ()" 48) ""6+6Ah' UB$+/#'
b"0-+%l;" " ()" #5-+/65" YH' , +./<<&%;' 0#' 5% 4/$.0%58&) ' GQT' \3&P#&K#H]' #5™#" 4/%5" #5&'
$+7()"-08%" +="%*5+."- A" 3-00(6" 0 (" -5&#+-0*;"*+<4+%0#0+ (""" O ' (&065$+7/-0(6"=0&. ) 4"
Kairos'0(, 48%" 7 &$' SAA&-#8KE" "% $/ () .&%" +=' FO=Z;' 2MM;"" Q' <<&)0™'=0.8%;"" " ™.."
W/ S<0Wh0+(%""-&'-& ,08638) '$A 488"

Vectors: Journal of Culture and Technology in a Dynamic Vernacular'(%'4/$.0%58)"
SA" #5&" @ (0, &-U0HA" +=" M+/#58&-(C ?".0=+-(0"" #+ 5065.065#' #5&" W+*0".;" 4+.060*".;" " )"
4" WUESN +=" /- 0CR-&MI0(B.AT #8F5 (+.+60%" . Ac<<&)("#&)" &KIY#& (*&h’ UBS+/H'
FX+-UICPCQIY™; 04 5™) 4/$.0%58&) " “R' g4-+:8*#%h" 0(" %& , & (" %%/ &% %0 (*&' QI IL; GH' +=
3505 -&'#0.."", "0."$.&"+ (#5&" 7 &0 [&I(6'=+/ (D &) #+'4/$.005' B+-EN W5 # (&&) "#+'
$&'+(.0(&;]' Vectors 5% 0(, &) """ /#5+-0'#+"#&" <" 35" (&3'<&) 0" ) &%06 (&-%'=+-".+ (6"
48-0+)%" +="#H<&L'O5&":+/-("." W' #-/ A" </ #0) *04.0("-Ax' "$+/# 5" =" #58" 3+-EN' *+<<&'
+/#'+="50%H+-A;H58 H5&-U""-&"W4-&") '+, &-"1" . -6&" (/ <$&-"+="=08. ) 'O (#5&'5/ <" (0H0&N"
O 0N O -& = HE () 0==0% 7 # A0 CH (&) %0408
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"\O5&'8-#0* &' +='458'9/4/ -] W 58" =+. . +30(6'"$$-8 , "48) ' B+OI' 3" A-+:&*4"
L CSAN G, 08" +<" QNI T+ QI YQ;" 4-8& (H(6'-40% &% =—+<<" &, , 08-TH' <"0(":+/-("."
YU MG (FE T 0-8%4 0 (&3 B AU 8**+-)0(6" £+ #580-" 7 &S W48 458" ) 8H06 (&-%'
\3+-E&)" U5 YLI' -4&"-*58-%]' "' \0(, +.,8)" <+-& #5"C HI1' -84&"-*5&-]' 0" #5&'
A-+) [0+ (' 350458/ $8) 0 H50-H88 (' A-+HHAAGH =—+<"h& , & (H0& (8"

OS50 /YA B *+ () /*48) 0 43+ 4" -#1' 8' I/ (H"#0, &' *+ (H&(# " (" AWK +="
458" +/- (" <+ (H(/0(6' D" . <$ SR/ YAUQLIVIE™ O™ I/ 0840, & 48K/ ™" (" AUOR'
1t g <48 DT <$"HE %/ (#8)" #58" =8I/ (A += )==8-8 (' SAAE-HEKE
Uit-/ %4/ -8 0" QBY" " —H0% &' =—+<<" #5&" =0t 8. (" A&" ' +=' Kaziros. @U0(6' SOK' *"486+-08%;'P'
5™, &%+ (H0( /&) #58 %8-08%' / (40."Q1YG;" ") )0(6' TH' B&$" &Ktk " () 'P'5™ , &' *+) &) 458 GH'
0B84+ 0( Vectors " ()" YG A-+-HAAGN =+<' 8+40' 3045 #58" " <& H*5E<8L'P'
5", &M ) 8) 58 (£ <$8-"" () /U8 +=" MHe-""E/ -8 -8=8-& (HEIL"

O+-"#58' I/ 840, &'/ ) A'P *5+HE #58" #5088 (" N &, 08" A-+E+EALEY " ()') -83"
<0, (<P R G+ <58 H5&-" A/ B.0% 0+ (A8 &, & (A< B
470658 W/ 8 UO+-"""" 0t += .. " —H0* &, &' #58" " /H#5+- ' 3&S$' HOH&I 058" -&h/ H0(6'
<48 += QKA R G B &) K AURA #EN(E' (H& 4= (L 06MHH(C () xS
it-/ 4/ -8, 458" /48 += +58-" <+)&%'#5" (' B-1(6;"" ()" -&&-&(*8H'H+' & - 08" B+-ELP(™
0-0#" -8 )0(6; P H-08) 4+ -6 I T -8 ) &' D5+ ' 0(H&-8HE); $/# (+#' 5/ (H(6' =+
A0 AIGHE += 0 (=+-<"H0+ (4" ED(6" (HI&'+="" . 006 (' +=" %t/ *4/ -8 0 (' #58' B+-E;' $+5"
0C #58" =+-<' +=' O(EW "' 0C -/ ((0(6' KK N6 +(&IH' 3"A" (" h+<&' +=' #58"
BKAG-0<8&(H". SAAL-HEKIE I I/ Y 0==0%/ 4, () 'P'#++E"8KE& (U0 , &' (+H8H'+=' 5+ 3P *5+ig.
458" O(EH #+' =+ + 30 PC <" (A" *"HeH' P' (B&)&)" #+' WAKHE<"#*" A" )-"3' <" 4’ +=' #58"
SAA&-HEKE -/ 4/ -85+ 1 (O &-Wt" () '#58" -/ <4/ -8L"
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Results

058" #5-8&" 4/$.0*"#+(%" "-&' J/M8&' )0==8-&(#' $+5' 0 *+(H& (' WAL "O"
8.8+ (0% =88/ -8%; <" (A" +="' B50*5' *" (" $&' &K4."0(8) " $A #580-" ) 0==8-& (¥ <+) &K' +='
4-+) /*#0+ (0 O5&' MU& , 08" &KA&-0<&(#' *-&' -&<<&)0"#0+ (" +="#-") 00+ (*." 4-0 (' "-H0*.&;
350.8' Kairos .&#%" " /45+-%" )+ #5&" )&K06 (C' Vectors "-&'0(" "™ <0)).& 4+0#0+ (' 305" 04"
<O+ (&) *+.. "+ 0+ (' B&EBRE (M /45+-%" () ) 806 (8-

Article of the Future

N %8, 081" ) &%06 (&-%'5" , &' *-&"#8) " *+ <<+ (#8<<4."#&'=+-'#5&"""-#0* .&%;" /M (6"
#5-8&"*+./<(U'O5&"+-060("".""-#0*.&" %" -&4-+) /*&) '0("#5&'<<0) ) .&"*+./< ("% 0#' 3" %' 0 ("
4-0CH"0", &'=+-"#58&""") Y 00+ (" +="5A4&-.0(EUC' 058" .&=#"*+./ < ('5+.)%""#"'$.&"+="*+ (B& (I’
=+-"#5&"-#0*.&;" . 0% (6'5&" ) 0(BN " (O h<<".."#E/<$("0.]", &-U0+ (%' +="0<"6&%™ (O '#"'$.&N"
U906/-&" YWt ?.0*E0(6" " (A" 5&™)&-" +-' 0<"6&" 0(" #5&" .&#" *+./<( 30.." $-0(6" #5&'
*+--8h4+(Q0(6" 4H0(H 0 #5& #KH 0+, 063" 0('#5&'<<0) ) .&"*+./ < (" J A4&-0(E%' 0 ('#5&'
<"0( #8K# $-0(6' 74" ") Y00+ (""" ) &0, 0 #5&" 0654 *+./ < (' h/*5" %' 0<"'6&%;" #'$.&%;"
&QO (+#&0;"" ()'=7 .. 878G (F&" #+" 048 ) " .04&-""#/ &0 OS0%' (%' 4-""*40*""." =+-"#58&" -&" ) &-;" "I’
"C0<"68 * (" $&' 58&.)" (BKH #+' (A 4 -"6-"A45" #5 Y -8=8-W' #+ 08" &, 0"H(6" #58"
4-4$.8<'+="1/<4)(6'$"*E'"" () '=+-#5"#+"F+<4"-&"""4"-"6-"45"'BM5 " 06/-&" +-"#"$.&'
0> /%%&) SA'M3&..&-"UQTIQI"" () ' O/=#&" YYTTHIC" [0$.0+6-""450*" -&=&-& (*&%" 0 (" #5&" -065#'
*+ /< 5",& O(EW #+' #58&" =/.." #8K#" +=" #5&" "-#0*.&" 0=" 04" &KO#N' 0C' +(&" +=" %&, &-"".
*+ (X&) -&%&"-*5") H S UEUC" -0 +="#58" <"#&-0". (P& REUNE) ' I/ 0FELATO (' #58!
-0654*+./<(;')&4&()0(6"+('#5&" ) (%*04.0 (&L B-#0*.&W' 0 (' <"#5&<<"#*%'5", &'=+-</."U'
"' F-+-00%; 350.8" #5&" 4.8+ (. ABAT -H* .80 %5+3" H1<&.0(&%" +=' 6&+.+60*"."
A4&-0+)%" " " &I+ ) S 08N +=" %A&*0&N =+ ()0 =+U0. %0 O5&' -065# *+. /< (" .+
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5+.) %448 ()08 BUE'8KH-"" <"H-0".'O"$.8H' ") " =+ <" GKAG-0<& (' () '0<"'68%'
+#5 U/ A+ 8IS VA< (E N/ - &A =H-<U " ()", U/ W</ 0" =+ <" AUA*5+ +6A; " ()
080t , 08.3% WS EE" 745+ W0 (HDE " U +=" &+ (+ <O -+ <&'8K"' < 4.8

Bt #58 #+4" H58-8" -8 Wk <& US+-H*/H' =+-" -8H&" -*5&- 0 (h&-HE) " " /H+<<"H0*" . Al
S+ )+ (M) T (AI<BE U +38- HH 0 0 + (& %5 =8 -8 #58
"< <06 -8B R (R DG $0$.0+6-" 4505 " () ') h/*5 ' #5888
- <"H O (58

N, 08T B+HO" ) &s+ (i-"40+ (" -8 0 #58" #-") 0+ +=" ) 848" -8/ ;" " O
BE(&-" A <+-&'*.&"-.A' B-UHE( #5"H #58' 5/<" (Uh#' 4" 4&-%' P' &K"<0(&) ' 0(" #58' +#58-"
/- (K O58 4% 8 -8 \& (5" (FE) ] - #58! 78S, BUE' <+-&' $E6-+/ ()" <"#8-0"."
"YI&)C OFE/ -G =" 458! RKAR-0<&(H" " URE/ A ) S A () < H-E A ) g
A+ ,0)8)" "' ") )00+ (' $+ #58" +-060(".. A" 4/$.M58)" HRKH' 7 &' )+ (H' he&' <+-&' +='
A8, 0+/ % -QUE" -*5 ' <+-&" ) W /U0 + (;'5+B& , &+ (A <+-8'4-+*8) /-84 O ) """

Kairos

8" #5&" " /#5+-W" 0" Kairos )&W6 (" #5&0-" "-#0*.&%" #5&<<%&. , &%;" #5&-&" 5% $&& ("
M-6&T,-0"HH (L & HER #3+ ) &F ) & AGH <A1 <<4.&" W5+3%' h+<<&' #-"'0#%" #5M# "-&'
%5"-8) ' $EH#3&&(".""-68&-"6-+/ 4% +="""-#0*.&UC" TN/ WA & 0% " # #58&" =+-&' 0 (" <" (A" B+-E%’
0(C* Kairos. 8% <</*5""%' &K4&-0<&(#0(6" 305" .0(EN(6" 4-"*#0*&%" " () ' SA4&-#&K# 1#A.&;"
"/H5+-%")&, &.+4" (&3, 00/ AN - -8 ANE& (O (" -&N& " -*5' 4/ $.0* " H+ (T () '-&) (6
Kairos (%" #+' $-+3%&" """ <0(0cS50#+-A" +=" 7&$' )&M6 (C' O5&" &-. A" "'-#*.&%" 5" ,&" &3’
L% 00<<4.&" M-/ *4/-&;" A C * &N A0 /&) BA 2 () + 3 Victorian Web'
UZ"OQ+3;" YTT ;" QEIVWL. B, &-"#5&" A&"-%" ."A+/#0" %50=4" 305" 458" )&W6 (" #-&QOQ%" " "
& (# SaPHEKHN' -8Ih8<<$.&' */--&(# <"0(WH-&"'<<' 7 &P N0#&%;" 305" " 5&') &-" 6-""450*;"
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(06" 80+ C OCER 0C ™ BH-0X+ ™. $"'=" "H 458 #+4; %+ 474" () 0<<"" BRI =+ "'-40* &
5", & <" (A 0<"B8M; +HE( B+ ) &+-"H8 T () 0. /- <) B (& + & 0+ (<& ('
SH5E-"H5" (04 AUS+BY "+ AH (B0 CH58 -6/ <& (K @8-"0 (HE-="*8%'=-&I /& (. A"
-, & D/ <G AB+-"=+-H58 35+ 8 408G\ P-+IH0 (6'$ . & 0 (8] V28 o+ (& L
QIYGH 0K <0 (W& (i +=" $H5'8"- A'OB&(HEHIS 6 (1/ -A'BAA+6-"45A™ () " $+"-) 6" <&’
H88" 906/-&" QIC' BHSE-""-H0* &' -*-&" 48" 4+47 "= Y0604 ' 6&(-8%;' h/*5" "' $.+660(6" +-'
A+)*"H0 (60 gO5&' 9" *&S++E' 4" 48-%h" UL X5048-" &' ".¢;' QIYYI 0" '™ 4 hi0*58" +=' ™
Q" HESH+E 47688, &( BU5'-& , §-U&' *5+ (+.+BA U+ #58 0 (-+) /*H0+ (' W' "4 458" S+ <"
+H58 4768 () 58+ (* LU+ (AL

/DA T EEWQIYQI =/ ()45 BEBHKE 0 Kairos'#8 () &) "+ $&" .+ (68-"
§5" (A-0CH" " -40% QU0 M+ <& +="$58" BEBHEKIN V(' <A <4.&™"'-8' I/U&' +(6; S/ <+'"'-&"
5+-#8-"45" (Y 1" 4" 68%' +=" 4-0CH OS0H Y0U+-&A4™ (FA' M 4-+$""$.A"" (" &==8*#+=" " < 4.0(6L"
/DA TS K <4.8)" 4-0X&c30((0(6" 3EBHEKHN;' 350.8" P' )-&3" " ht-""H=08)"
SOF<"H" <480 Z+ (68" B+-El BUE' </*5" )&, <065# <+-&' IELA'H+ $& 8.8*48)"
=4-" " A-0XE0 PC BOK' HEZ)A' +=" QGY" -40%.8%' 0" Kairos, b".<$"*5' QLIVI =+/ ()" &065#'
Y0=8-& (#' SAAK-HRKE Wi-/*4/ -8 UO"$.&" YIL ZO(&"-" "'-40%.8%' "'-&" +(&;' W*-+..0(6" 468"
M&JI/&CH"." SAAG-HRKEE "-&' )0,0)&)" 0(#+ %84 -"#8" 4"6&%" $/# "-& 3-We( "Q)'
A-EH&CH8)" "' " &I /& (FE =+-<' $EBI((0(6' #+ & ="H-IK' " ()" =>&(/ "-H*.&H' 5", &'
OCEW #+' 4" 68%' 358-& *5" 4484 +-' h&40+ (' $EB0(; #5&" Y==8-& (*&' $80(6' #5" " <"#-0K'
MR G 5,8 SO -+ 3" = (BN #4+ %0+ 350.8° <&(/' "-H0%.8H 5, E
L&-H0R O P-4 UhC-88-& (F&" O(EN' =—+<' BUS0(* 458" #RKE 0" * i+ *+<<+(( Z0(&"-"
W&I/&CH".;' <"#-0K' " ()" <&(/' 0(H&~="*8%' B&-&' /%8)" 0 "$+/#" """ 045" +=" $58" " -4 &'
8B 8" <" &y B/H WIB (00X (' 6-+/4" +=' BESHKEN -8 35" D".$"AE K
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exploratory;'$&0(6' (&#3+-EN'+="(+) &W'3M5""."-68" (/ <$&-"+=".0(EN'$&#3&& (('O5&". " t#"
6-+/4" *+ (00" =+-<U' =-+<"*0(&<"""()' 6-"450*" (+,&%;"' W/*5" "% _"-0%5]' gM"" 445+
O ME*-"EN UQTYQN;" 3505 0%" * ) 0%* /%%0+ (* +="*. 90> -5&#+-0*" 0(* 458" =H-<" +="
*+<(*'$++E("

P 5",&" *+(H(/&)' b".<$"*5]%" w&-0&%" /74" #+' QIY ;" "()' /()" #5"# #58&'
48-*& (#"6&"+=""-#0*.&%' 3-0#& (0" %8I /& (F&' 5" W' -0%& (; "%+ "#3+"#50- ) %'+="#5&""-#0*.&%'0 ("
<A'%/)A""-&" 08" +-" %8I /& (H". V0T S.&" YIC 8-#0*.8%" 0 Kairos 5™, & $&*+<<&' <+-&'
7 (0=+-<"+,&"#58' A& I " O <<+ CH-<"#0C QLY 00 4" 3088 0(& - -H0* &
$-&"E" 0 0+ =0, &" +-"H0K" 4" -#0" 4./%" -&=&-& (*&%;" " ()" #5& (F <"E0(6'""" -+3" +=" .0(E%' #+'
#58%&" 4" -#h" + (" #+4" +="8, &-A" 4" 680 PH 0&&<<U'#5"# " W () '-) ' 6& (-&" +=" Kairos 3-0#0(6'
5"0'""448"-&) " WH#5&" +/- ("5 <"#/-&) ;" #5+/65' <" (A" /#5+-Y%'%H0. ."&K4&-0<& (i

Vectors

7 50.8'#5&' 8+#9'"-&'#58&" 4/ $.W5&- %" -&<<&) 0" #0+ (%" +="4-0(#' " -#0*.&%""" () ' Kairos
URRRARN BEABHEKHN' -8 YA )EM6(&);" #AAD*"." Vectors 3+-EU' U-&' W+<<&35&-&" 0’
PeH38E (A" BEUA+EE" )&MB (%;" *-&"#8)" 0" *+.."S+-"H#0+ (" B&HB&&( " W5+ OO
)&%06 (&-C'O58A""-&' <+-&'/ (0=+-<"#5" (" #5+%&'0(" Kairos;' <"A$&' $&*" /%&'+ (A" "' =£3"
)&H6 (&-%'5", &' B&C0(, +. ,&)U'ME&, &(+="#58&'4/$.0%"" 0+ ("0 Vectors "'-&'+=""") 0==&-& (#'
E0Q);" 5+3&,&-1" Z"-68&" )0604"." 5/<"(0H&h 3&$" WiHeh;" #5™# "-&' -&,0638&)" "'
%' 40+ (&) "% Vectors 4/ 3.0%*" 40+ (W' 305" 0(E"=-+<"#5&":+/-("".0'=+U#' Vectors 3+-EU'
- EUN) (-6 K&K (T <&)0™ 0.8%" #5H -& ¥ HE6+-0X&) " ()" 0(ER)"
#+68#5&-0"N"*5'3+-E'5") " (&3, W/ WAL O (&B0(H-"11&; () =06 /-0(6" + /%
5+3"#+ >+ (#-+. #5& K (0" <"1 +-"4"-#'+="#5&" 8K A +- 0+ (+="#58& <"#&-0"." 0 (' Vectors("
=" (A V(H8-="* &N W& <"#+'$&' <) &") 0=20*/ #'+ (' 4/ -4+%&; #+' +48 (*=+-"&K4 . +-"H+ (" "
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18-& (O 0AU+/% Y0+, &-08%C" g /$.0% M&*-&hh' U1 ™ (08 QUIRI O ™™ %+ &40+ (" +=" "/ )0+
08~ , 06.3% WS V(<"HHVC ™ 2" 0=+- (0" B+<& (%' 4-0+ (P (8-, 083 EK*E- 44" -8' A /4"
$+68458-" 0( #BE<"H0*"+, & , 083" I*-8& (' 35&-&" D(EW #+'#58' %+/ (' =0.84'=")&IC" Q"
H/EE - O+ <08 /8- 35+ 0N + (#5808 30..'5", & W& (&) HH T <+ I+t / ()
SO " (B0(6"=—+<<" L'+ #+' G <O(/HUC A, &-A'+/ () *.04" " It Y 0had. " A" glhee:
<+-8N' 0(E; 505" &Y' 4+ + (&' +2"18 , &-"" . HD&<"H0* %+ &M+ (' &5 BU5"* 448"+
O=HA" W/ (O * .04 P HAGCE &, &-""." 5+/-' SUE' #50%:" $/# B (+H' "$.8 #+' <"4'5+3
<" (A'0(H&-, 08 3% #58' 6" 4/ -8 *+ (8 0 (' O58-8'"-&'83" (", 060+ C#++.%"" )" (+'$"*E"
$/#+C O W5 + (A O(E <"-E&-' -8 5 +-4" I/ 8 #58" /%8~ 0 <+,0(6'0( #58"
$.000 8P .0HE(E); " ("-6/<&(Fh.+3.A 7 (F+,8-8); JE& " A0H/-8' 448" -0(6' 0™
0643 4/XX.80 O"E& (" #+684#58-; 458 1/ ()" *.04%' #&.." </*5' "$+/8 " C 0(#-0+"48" " )"
+C - OF<' A8( BARE<:' L&A +(6' WECRRC* Y "' "™ 5/<00"0(6 ")’
)85/ <" (0X0(6' -0+ 8KAL-0& (8"

8 8-+ (] gO&*S(+.+60M" += j Wt-+-Ah" UQIYQI ' ™ *+<$I("#0+(" +=* #3+'
b G0 (U =+ H8&C BK*E-AH =< 0. <" #8.8&, 0+ ()" *+<A/48-" " A4 0% 10+ ('
"$+/HH58 </-)&-"+I+5 C O DAC (YA BE.. W ES&(HA NS+ HEKH Y 0+ /HH0 (6'5+3
+/- 7O OI(6' +=' -8+ SU#+-A" 0 <&)0"#8)' #5-+/65' 1<"6&-A" "()'
SRR, &A 0. < 0 D(ER) 4" + (&' +- <+-& 58K ™ () #584&" 0(E&)" 4"0-% "-&'
h+-48)" /() &-" 8IBSH' *"H86+-08U0 OB -&"") &-" *SH+hEH' "' * 86 +-A" =+<""" ) -+40) +3 ('
<&(/;" ()" 68 " I+-8& ( BUS" D(EU#+'#58"=0.<"*.04%' ™ () HEKHH'PH I . +60%" ;' $/# #58"

M+<<& -&")&-U' <"A'=0()" 08 / (/=" 4+ 0(*./) & #5808" B+-EW 0 "™ W/ YA +="
“8HE"-*5" 4/S.WS0(6L O5EA" )+ -"-&.A' 5", & " -gH&"-*5" IS8+ +-' " W+ +(
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<&H5+)W' U 45+/65" #58" " /5+-Th" ()" )EMB (&-TH' 0CE-+) 7=+ t+<@H0<&H' =0..' #5"4
80 08B & (HE-" A -G Y 8F G < (A + (H UG- 08 -G KB O A&
0C ="*#" ) &*-0$8) " Public Secrets' """ (" h"~#3+-ECh' UQIYQI P' $&.08, &' #50%" <"E&M' #58M8
BBl 58" < -8 D(H&-8IH0 (6" =+-"#500 W/ YA U B! " S+ -G RS U << ="
158<" U5 (0(#E- 0+ (. -84/ 0+ ([ O5E0-"#+A05 -8 "+ Y &<l ()" & H' +="
458" GH' A-+ &' ™, "0."$.8" &' -&<8)"H+ (W' +=' 3+-E% 4/$.W58)" 0C #-")0+(".
*5 (G 750.8" #58-8" <"A' $&' .0#.8" #58+-A #58-8' "-&' <" (A" ."-BE' *+. &M+ +=
B A0-0%"" -GG -HE <RI =" BUE-A T (E5-+A+ HBAT ()" <8)™ W/ ) OGN P
"AAL" S HE0N O &K A58 E0() +=" B-000(6" " *&-#"0( EDQ) +=" 38$' #8*5 (+.+6A"
IMNZY) " $ %e:' § " ()'9. 45" 4-+6-"< <0 (BI'0(hA0-8H0 (<" (AUS*+." -

Discussion

J 1,006 )&*-0$8)" #5&" 0(%40-8) " #58" Y0==8-& (' =+-<"th' 0(" #58" #5-8&" +/-(" ;'
305" Kairos ,"-AV(6" <+U#;'P' 30.." (+3"' <<+, &'+ (C#+" ) 0> /%% *+ <<+ " #-""08%" ""*-+U%" #5&"
A/-CUUCPT 30, AHETE 5+ 3 <& /#5+-U /%8458 +44+-4/ (0BA"#+ 8KA&-0<& (# 305’
#0.4-0<") &' A+ER "' " H&- 0, 8+ 0(&" - 4-GU& (B 10+ (G B50.8" +58-" =+* /' + (!
B304 1, 06"H0+C Q) R #+ )&E0.8)" 0(GH-<"H+(C +( &"-.08-" 0H-"H/-&
A4-+%8) /-8%:" )" () -8/ A P B0, #5&( #/-( #+ H58 /08 = </ H<®)™ $&=+-&'P'
W5+3"45"H <" (A" +="#5&%8&" 3+-EW' 4-+,0) &' </*5"' <+-&'-&U&"'-*5" ) "# 45" (%" /% /AT
W& (0 4-0CE " O )W /1 5+3" .. #5-88" +/- (" W *+ ("0 g3 *EW" 680" 0 (+-<"#0+ ('
+ (458 -8 -*5" A-+*83%;" /4" 0t & ) 0 /oih0+ (' <+ (6'-8") &-UC"
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Non-linear writing

PC<A'-&,083'+='&"-.08-" . 04&-"#/-&;'P' 4+0 (#&) "#+"#5&#58&"*+ (#-") 0*#0+ (' $&#3&& ("
#5&'#-" Y00+ (' +="0(&" - *.&"-""-6/ <& (H' O <+-&' )0 460%;, 00/ + (F-"IH (65 +-
&, &C (+COC&"-" 3-040(6C P 30.." (+3" .++E" "# #5&" &.&* -+ (0%, &-%0+ (U +=" #58%&"
#=") 080+ (o, ) 0+ /%0 (6' ™ . <$"*5]%") 0==&-& (#' SAA&-#&KH# Y-/ *#/ -84 0 (4 /- (€
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Z0(&" " ()" &I /& (+8L 058" <0-Wt" #-"" Y040+ (' 0" #5"#" +=" ) &<+ (Hi-""10, &' "'-6/ <& (HH P #5&
8- A", +./<8'+='Kairos, 3&'=0() """ 63" "-H0* &H 45 1 "-8 % (6.8 .+ (6;'W*-+..0(6' 4" 68’
35+48 SAAE-0(EH .. AHI(# "BA =-+<" 458" HI#L O5&KE' '-&' 35"# b™.<$"*5' IQ1 IVII
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Zinc antimonides exhibit high thermoelectric figures of merit and bear great potential for power generation. To
advance the understanding of the structure-property relationship in these alloys, the microstructure of a
nanocrystalline ZnsSb3 alloy, containing 57.29 at.% Zn, was investigated by scanning electron microscopy and
atom probe tomography. Chemical inhomogeneities were observed at grain boundaries. Within the grains the

istributi inducing a complex of Zn-rich and Sb-rich regions

atananometer scale.

1. Introduction

Thermoelectric materials show great potential for clean and renewable power generation, thanks to their unique
ability to harvest energy directly from sunlight or to capture waste heat and convert it into electricity [1]. Ideal
thermoelectrics have been described as phonon-glass electron-crystals, having the poor thermal conductivity of a
glassy material and the electrical conductivity of a perfect crystal [2). Increasing the efficiency of thermoelectric
materials, via reduction of the lattice heat conductivity, can be achieved by engineering the material
microstructure to enhance phonon scattering processes on defects and interfaces [3-5). This requires a clear
establishment of the structure-properties relationship to enable the development of efficient bulk thermoelectric
devices [2,6], with I over the long: i

Zinc antimonides represent one of the most promising groups of candidates for ic power
at mid-range temperatures [2]. B-ZnsSba exhibits extremely low lattice thermal conductivity [7], making it the
prototype of the electron-crystal phonon-glass structure [8]. Extensive structural characterization via X-ray or
neutron diffraction [8-10] has revealed a very complex atomic organization within a single phase structure.
However, microstructural investigations have shown the presence of multiple phases [11,12]. In the present
letter, the microstructure of ZnaSbe alloys was investigated via high-resolution scanning electron microscopy
(HRSEM) and atom probe tomography (APT).

2. Materials

Samples were prepared via melting of pure elements (57.29 at.% Zn), sealed in a quartz ampoule under vacuum,
followed by high-energy ball milling. The alloy was subsequently subjected to hot uniaxial pressing at 350 °C for
2 h to induce densification and consolidate the material. Such processes enable the fabrication of a variety of
materials with a typical grain size of about 100 nm [13]. This was followed by stress-free annealing for another 2 h
atthe same temperature, chosen to avoid the phase transition at 400 °C [14].

3. Results

A Zeiss NVision 40 focused ion beam (FIB) HRSEM was first used to clean the sample surface to reveal the
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internal structure of the material via FIB milling. Subsequently, HRSEM was performed in the cleaned 9
a combination of secondary electron imaging with an in-lens detector and an energy-selective back-scattered
electron detector for compositional contrast in images at low electron beam energy [15,16]. The FIB cleaning cut,
shown in Figure 1(a), was made on the edge of the sample with a 54° tilt between the ion beam and the surface.

Figure 1. Example page from Elsevier’s Article of the Future (AotF)



8()&-1'9"6&-+-);" 1 # $"W&N" () "*+, &-#"*+(*./%0+ (% Page 36 of 37"

0"$.&'YI'Hypertext types in the journals.
b"0-+%' T&F#+-%'  8+49'

YTTLQIIL" QIIVCQIY™'

00<€.0(&" QS s TS' I
Z0(&"-" IS’ YYS' GS' YIS
>/ #c300)+3" QS YS! I I
Z++40(6" YGS' QS I I

M&J /& (40" YTS' LLS' YRS' I

>/ M5/ GRS YHS' 6GS' I
PC*./)0(6'="#-0K" YRS' TS' YTS' I
PC*./)0(6'=&(/" 0IS' TS' Y'Ss' I
AKA +-" A" VS' TS' NS I

2! QGY" TH' GH' YG'

Notel'?"#86+-0&%"" () "&-08%"=+-"Kairos YTTLCQIIL™'-&'=-+<<"b".<<$"*5'UQ1 IVIIl"



8()&-1'9"6&-+-);" 1 #" $"W&N" () "*+, &-#"*+(*./%0+ (%' Page 37 of 37"

Table 2: References in the journals.

b 0-+%'QIIVeY™  F&*#+-%" 8+#9'

>g" (' (/<$&-'+" QYLV! YGL! LICR'
~8=8-& (*&%'

N&=8-8.(*&" 0" .0 (E&)" RS QTS! YIS
6.+3". A

ZO(EW4+'=/ . CHKE 3+-EH  RYS' YYS! YIS
7 +-E0(6' .0(EW ' ' yLS!
2! TH' GH' Y6

Note: PCYY'8+O%' 0(EWH#+&"-.08-" 048-""/-8""-&' 0 I*"#8) ' $/#') +' (+#' 3+-EL'

MPCHBE'". . +='QIYG; Vectors " ((+/ (F&) 5" HI' B+/.) <+, &'=—+<"*+."$+-"H0, &'
A-+:8XH B4+ /45 +-Ch/ SO0+ (U MOCHE #58.C (+ (83" 4-+8*0'5™) " $88 (' 4/$.1458) "4
#58'H<8'+= 3040 (6L



