
he

sCVäVK,LäZCVK?0j?ZLF CK Hj1ZjFLK LF i1DL 
rjD1LKT DFT.C1C?
nqöO(P DPQE—J9Z

WPÖÜJ GSC ÖPCÖ HPUEJÖ njFJj2 CÖ(SJP4 (Ö0JS:JP=UEÖ2 ,PCOÖFFÖ2 Oj ÖPCÖ2 yFSUEÖC 
mUEPUEJ Sj=A =0 ÖCJ=JÖEÖC 0yJ PC LÖCP(ÖC 5PCjJÖC yF&UEÖCy„FFÖCHÖ 5j=JÖ2' mUE0C 
ÖPCÖ ÖPCOP(Ö mxÖOPÖ=A EPÖ2 rjD1LKT DFT.C1C?o x2&=ÖCJPÖ2J ÖPCÖ 4Ö2BF„yyÖCHÖ mJ2j:l
Jj24PÖFySFJA LÖCC GSC PC ÖPCySUEÖC ,7xÖ2PGÖCJÖC GPJ HÖC vS2SGÖJÖ2C =xPÖFJ' VÖ2 
5ÖUESCP=Gj= HÖ2 5j=JÖ2BPFHjC( l  pP0:0C4Ö:JP0C l  P=J BÖ:SCCJA SBÖ2 4PÖFÖ VÖl
JSPF= ES22ÖC HÖ2 nF&2jC('

m• Ü0©Oj2Ö ö/•C•42 q/ÖE E2Ü Nj*©•Ü2© 
0Ü w0©E2 ß2/©2Ö PÖy2/% ßOj•© y2424©2% 
ß2/©A h0© 2Ö/©©2Ö% ß/Oj 0© 2/©2© !2Ö42ß*

ß2©2© tÖC2©Ü2„2Ö&•Cy2© Ü/% NÖ•%•“•2© •E2Ö 
2/©“2CC/42© PC42© =©E ß%2CC% Q2ß%g E0î ß/Oj /© 
E2Ü QC0Oj2© w2ß% E2Ö E/Oj%2©g ß%0%/•©*Ö2© F=C*
%=Ö DOjC/2Ö2© 42y/CE2% j0y2©b 62Ö E/2ß2© w2ß% 
x2%“% 0Ojß2C“=O&2©E 0=QßOj"%%2C% •E2Ö /© E2© 
P=ß4=î 4/y%g yÖ/©4% ß/Oj =Ü 2/©2 *ß%j2%/ßOj 
=©E /©%2CC2&%=2CC Ö2/“!•CC2 tÖQ0jÖ=©4b ak2Ö 
Nj„ß/&2Ö p•j© F2ßßC2Ög E2Ö ß/Oj C0©42 Ü/% E/2ß2© 
DOjC/2Ö2© y2ßOj*Q%/4% =©E 2/©2© q2ß2©%C/Oj2© 
ö2/%Ö04 “= /jÖ2Ö tÖ&C*Ö=©4 42C2/ß%2% j0%g YQC24% 
ß/Oj "y2Ö E/2 7q0©4ß©2=Ö•ß2 ß2/©2Ö Yj„ß/•C•*
4/ßOj •E2Ö y/•Oj2Ü/ßOj 42YÖ*4%2© ö/•C•4/2* 
F•CC242© C=ß%/4 “= Ü0Oj2©g x2E2 :C"ßß/4&2/%g /© 
E2Ö ß/2 D%Ö=&%=Ö2© Q/©E2©g ß•Q•Ö% &Ö*Q%/4 
=Ü“=Ö"jÖ2©Mu z/2î% Ü0© E/2 F=C%=Ö ©*ÜC/Oj 
“=Ö y2ßß2Ö2© ö2•y0Oj%=©4 /© 2/©2 N2%Ö/ßOj0C2g 
ß• 0ÖÖ0©4/2Ö2© ß/Oj E/2 DOjC/2Ö2© *  !•© •y2© 0Cß 
N=©&%2 •E2Ö c/©/2© q0jÖ42©•ÜÜ2© *  ©0Oj 
q2©/42© h/©=%2© /© :•ÖÜ 2/©2ß QC*Oj2©Q"CC2©*
E2© h=ß%2Öß !•© Q0ß% &Ö/ß%0CC/©2Ö w242CÜ*î/4*
&2/% aPyyb oub 62Ö ©0Oj E2© WÖß0Oj2© QÖ04%g 
C2Ö©% !/2C "y2Ö E0ß /©E/!/E=2CC2 DOjq/ÜÜ!2Ö*
j0C%2© E2Ö t/©“2CC2Ög E/2 f„EÖ•E„©0Ü/& “*j2Ö 
:C"ßß/4&2/%2© =©E E0ß 62Ojß2CßY/2C y2/E2Ö :0&*
%•Ö2©g E0ß “=Ö tÜ2Ö42©“ E2Ö h=ß%2Ö Q"jÖ%b 
t/©2Ö E2Ö 2Öß%2©g E/2 ß/Oj /© E/2ß2ß zÖ2©“C0©E 
“q/ßOj2© ö/•C•4/2 =©E Nj„ß/& q04%2©g q0Ö E2Ö 
yÖ/%/ßOj2 ö/•C•42 f0Ö•CE 6*42Öb #,© %j2 2QQ2O% 
•Q 4Ö0!/%„ =Y•© %j2 Ü•!2Ü2©%ß 0©E 044Ö240* 
%/•© •Q Gq!]Jj rLnL'Lo® ß2/©2 Q0ß% Bvß2/%/42 
Pyj0©EC=©4 0=ß E2Ü p0jÖ2 oToog /ß% E/2 
:Ö=Oj% Ü2jÖx*jÖ/42Ö 0&Ö/y/ßOj2Ö ö2•y0Oj%=©4 
E2Ö 0=ß ß2/©2Ü z0Ö%2©%2/Oj /ß•C/2Ö%2© PC42©b ü©

oBB'ü gÖ(ÖFG&ÜP(Ö= DÖJOGj=JÖ2 PC SB(Öl
HÖU:JÖ2 vÖJ2P=UESFÖ CSUE ÖPCP(ÖC mJjCHÖC 
gjEÖ PC VjC:ÖFEÖPJ'

zC0ßÖ—jÖ2© =©E C/242©E2© :C0Oj&"!2%%2©g Ü/% 
E2©2© 6*42Ö 0Öy2/%2%2g y/CE2%2© ß/Oj G2%“2 0=ßA 
Ü/%2/©0©E2Ö !2Ö&©"YQ%2 c/©/2© 2+%Ö2Ü j•j2Ö 
72CCE/Oj%2b tÖ ß0jg E0î E/2 h0ßOj2©q2/%2 E2Ö 
G2%“2 !•© “q2/ N0Ö0Ü2%2Ö© 0yj*©4%A F=C%=Ö*
&•©“2©%Ö0%/•© *  x2 E/Oj%2Ög E2ß%• 2©42Ö *  =©E 
!2Ö%/&0C2 P=ßE2j©=©4 E2Ö :C"ßß/4&2/% *  x2 QC0*
Oj2Ög E2ß%• 2©42Öb k0î E/2 G2/4=©4 E2Ö 72CC2©g 
0=Qq*Ö%ß “= ßOjq/ÜÜ2©g ©•%q2©E/42 ö2E/©*
4=©4 E2Ö h=ß%2Öy/CE=©4 /ß%g 2Ö&0©©%2 2Ög =©E 
E0î E/2 ßOj2/©y0Ö Ö=j2©E2 :C"ßß/4&2/% ß/Oj Y2Ö*
Ü0©2©% /© WÜq*C“=©4 y2Q/©E2%b h/% 0©•Ö40©/*

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



hi oCH2ÖS nSGxEjP=

ß2j2© D=yß%0©“2© 2Ö“2=4%2 2Ö /© P©0C•4*t+Y2* 
Ö/Ü2©%2© ß2jÖ *j©C/Oj2 G2%“ß%Ö=&%=Ö2©g q0ß 
/j© “= DY2&=C0%/•©2© "y2Ö 0CC42Ü2/©2 z2ß2%“2 
E2Ö h=ß%2Öy/CE=©4 !2Ö0©C0î%2b

sLV(T.AZjKD?0LZAVLK

,j©2 4Ö•î2© %2Oj©/ßOj2© P=Qq0©E &—©©2© 
q/Ö 6*42Öß t+Y2Ö/Ü2©%2 q/2E2Öj•C2© =©E ß• 
!0Ö//2Ö2©g E0î ß/Oj 2/© ©•Oj Ö2/Oj2Ö2ß DY2&%Ö=Ü 
0© h=ß%2Ö© 0=Q%=%b ö2ß•©E2Öß Ö2/“!•CC /ß% E2Ö 
t/©ß0%“ 2/©2Ö D%2Ö2•C=Y2g E2Ö2© Q2/©ß%=Q/4 !2Ö*
ß%2CCy0Ö2 Z2Ö4Ö—î2Ö=©4 =©ß E2© ©0j%C•ß2© 
¡y2Ö40©4 !•Ü Ü0&Ö•ß&•Y/ßOj2© öC/O& 0=Qß 
z0©“2 “=Ü Ü/&Ö•ß&•Y/ßOj2© öC/O& 0=Q E/2 2/©*
“2C©2 72CC2 2ÖÜ—4C/Oj%g =©E 2/©2Ö Z/E2•&0Ü2*
Ö0g Ü/% E2Ö q/Ö E/2 k„©0Ü/& E2Ö h=ß%2Ö E•&=*
Ü2©%/2Ö2© &—©©2©b
k/2 72CC&=C%=Ö *  x2E2Ö 42q—j©C/Oj2 D%0ÜÜ “b öb 
!•© Gq!]Jj !n%L]Lo /ß% 422/4©2% *  ß•CC%2 2/©2 
k/Oj%2 !•© Ü2jÖ 0Cß o + ovB 72CC2©nÜC 2ÖÖ2/Oj% 
j0y2©b D•q•jC /© ©0Oj •y2© •QQ2©2© 0Cß 0=Oj

oBB' fü S3 vÖJ2P=UESFÖ GPJ yÖ=JÖ2 dBÖ2yF&UEÖ 
ZajÖ2=UECPJJ3' l  B3 !FSUE:„4ÖJJÖ'

/© 0y42E2O&%2© :C"ßß/4&2/%ßßOj/Oj%2© y/CE2© 
ß/Oj h=ß%2Öb k2Ö 42ßOjC•ßß2©2 P=Qy0= /ß% q2©/*
42Ö 0©Q*CC/4 Q"Ö ß%—Ö2©E2 c=Q%y2q24=©42©b h0© 
C24% E2© k2O&2C 2/©2Ö F=©ß%ß%•QQY2%Ö/ßOj0C2 
=Ü42&2jÖ% 0=Q 2/©2 j2CC2g 2y2©2 :C*Oj2g 0=Q 2/*
©2© k/0C2=Oj%%/ßOj •E2Ö E2© c2=Oj%Q=î 2/©2Ö 
c=Y2 Ü/% F0Ü2Ö00©ßOjC=îb P=ß F©2%Ü0ßß2 
Q•ÖÜ% Ü0© EÖ2/ Pyß%0©Ej0C%2Ö E2Q/©/2Ö%2Ö f —*
j2 aÜ/©/Ü0C K y/ß l ÜÜug C24% ß/2 /© E2© k2O&2Cg 
Q"CC% /j© Ü/% E2Ö 72CC&=C%=Ö =©E ß2%“% E2© ö•E2© 
E2Ö N2%Ö/ßOj0C2 E0Ö0=Q aPyyb K 0ub WÜ E/2 
DOjC/2Ö2© !•© E2Ö D2/%2 “= y2%Ö0Oj%2©g &•©ß%Ö=*
/2Ö% Ü0© 2/©2 2/©Q0Oj2 :C0Oj&"!2%%2 aPyyb K yub 
ö2/ DOj/Oj%2© y/ß “= 2%q0 ) ÜÜ k/O&2 2Öj*C% 
Ü0© y2/Ü k=ÖOjQ•&=ßß/2Ö2© Ü/% E2Ö c=Y2 ©•Oj 
2/© 0=ßÖ2/Oj2©E &•©%Ö0ß%Ö2/Oj2ß ö/CEb
k/2 Ö242CÜ*î/4ß%2© h=ß%2Ö y/CE2© ß/Oj 2ÖQ0j*
Ö=©4ß42Ü*î /© DOj/Oj%2© !•© l y/ß m ÜÜ S/2Q2 
©0Oj 2/©/42© D%=©E2© E2Ö w=j2 /© k=©&2Cj2/%J 
E/2 •Y%/Ü0C2© ö2E/©4=©42© &—©©2© 0y2Ö !•© 
F=C%=Ö “= F=C%=Ö !0Ö//2Ö2©g E0 “b öb E0ß 
DOjq/ÜÜ!2Öj0C%2© E2Ö 72CC2© !•© /jÖ2Ö 2©E•*
42©2© wj„%jÜ/& 0yj*©4%b 7=Ö ö2•y0Oj%=©4 
=©E k•&=Ü2©%0%/•© Ü=î c/Oj% 2/©42ß2%“% q2Ö*
E2©b 6/CC Ü0© E0y2/ Ü=ß%2Ö!2Ö*©E2Ö©E2 tQQ2&*
%2 !2ÖÜ2/E2©g ß• ß•CC%2 Ü0© w•%C/Oj% !2Öq2©*
E2© =©E E0Ö0=Q 0Oj%2©g E0î ß/Oj E/2 F=C%=Ö 
©/Oj% 2Öq*ÖÜ%b PCC2ÖE/©4ß Q"jÖ% •Q% 42Ö0E2 E/2 
Z2Ö*©E2Ö=©4 E2Ö h=ß%2Ö E=ÖOj ß2/%C/Oj •E2Ö 
!•© =©%2© 2/©Q0CC2©E2ß c/Oj% “= E2© ßY2&%0*
&=C*Öß%2© w2ß=C%0%2©b 7q2/ N0Ö0Ü2%2Ö E2ß P=Q*
y0=ß C0ßß2© ß/Oj Ö2Oj% 2/©Q0Oj !0Ö//2Ö2©A k/2 
:C"ßß/4&2/%ßj—j2 *  •Y%/Ü0C “q/ßOj2© K =©E 
) ÜÜg 0y2Ö Ü0© y2%Ö0Oj%2 0=Oj 2/©Ü0C 2/©2 
Ü2jÖ2Ö2 72©%/Ü2%2Ö %/2Q2 DOj/Oj% *  =©E E/2 
F=C%=Ö&•©“2©%Ö0%/•© *  “q/ßOj2© ( + ov( =©E 
( + ovB 72CC2©nÜCb :"Ö y2/E2 N0Ö0Ü2%2Ö 4/y% 2ß 
&Ö/%/ßOj2 h/©E2ß%q2Ö%2g =©%2Öj0Cy E2Ö2Ö E/2 
:C"ßß/4&2/% =©ß%Ö=&%=Ö/2Ö% yC2/y%b

GTKVMZCäj0 LF pj?ZLF

kÖ2/ zÖ=©EÜ=ß%2Ö C0ßß2© ß/Oj =©%2ÖßOj2/E2©A 
N=©&%2 aPyyb l 0ug G2%“2 aPyyb og l yu =©E 
D%Ö2/Q2© aPyyb mub D%Ö2/Q2© Q/©E2% Ü0© “=Ü 
2/©2© 0Ü z2Q*îÖ0©Eg “= E2Ü ß/2 Ü2/ß% 2%q0 
ß2©&Ö2Oj% ß%2j2© aPyyb l 0g m 0ug “=Ü 0©E2Ö2© 
y2/ ß2/%C/Oj 2/© Q0CC2©E2Ü c/Oj%b F=Ö/•ß2Öq2/ß2 
ß%2j2© ß/2 E0©© Ü0C ß2©&Ö2Oj%g Ü0C 0=Oj Y0Ö0C*
C2C “=Ö t/©Q0CCÖ/Oj%=©4 *  !2ÖÜ=%C/Oj j*©4% E0ß 
!•© E2Ö c/Oj%ß%*Ö&2 =©E E2Ü t/©Q0CCq/©&2C 0yb 
6*jÖ2©E z2Q*îÖ0©Eß%Ö2/Q2© 0=Oj !•© h=%0©*
%2© 42y/CE2% q2ÖE2©g E/2 ß/Oj ©/Oj% ©0Oj E2Ü

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



pP0:0C4Ö:JP0C=Gj=JÖ2 ht

c/Oj% •Ö/2©%/2Ö2©g 4/y% 2ß C/Oj%•Ö/2©%/2Ö%2 D%Ö2/*
Q2© ©=Ö /© F=C%=Ö2© Yj•%•%0&%/ßOj2Ö D%*ÜÜ2b 
ü© z2Q*î2© Ü/% =©%2ÖßOj/2EC/Oj2© DOj/Oj%*
j—j2© ©/ÜÜ% E/2 h0ßOj2©q2/%2 E2Ö G2%“Ü=*
ß%2Ö /Ü 0CC42Ü2/©2© Ü/% E2Ö f—j2 2%q0ß “= 
aPyyb (ub h0© &0©© ß=y&Ö/%/ßOj2g Q"Ö N=©&%*
Ü=ß%2Ö 0=ßÖ2/Oj2©E2 =©E Q"Ö G2%“2 422/4©2%2 
DOj/Oj%2© 0=Oj /© JLjJn N2%Ö/ßOj0C2 2Ö“2=42©g 
/©E2Ü Ü0© ß/2 2%q0ß ©2/4%b ü© 2/©2Ö D2Ö/2 Ü/% 
ß%2/42©E2Ö F=C%=Ö&•©“2©%Ö0%/•© 2©%ß%2j2© %„Y/*

oBB' eü S3 ojy=PUEJ Sjy =ÖE2 yFSUEÖ !F„==P(l
:ÖPJ==UEPUEJ' uC HÖ2 5PJJÖ vjC:JGj=JÖ2A SG 
gSCH mJ2ÖPyÖC' l  B3 DÖJOGj=JÖ2 PC JPÖyÖ2Ö2 
!F„==P(:ÖPJ==UEPUEJ' pÖPHÖ mUESFÖC =PCH 0BÖC 
0yyÖC'

8

• @
ü

r p ]N
U U

oBB' iü S3 mJ2ÖPyÖC SG mUESFÖC2SCH' l  B3 
mJ2ÖPyÖC PC t GG JPÖyÖ2 mUEPUEJA =ÖC:2ÖUEJ Oj2 
6PUEJÖPCySFF2PUEJjC(M J8xP=UEÖ2 mJ2ÖPyÖCSB=JSCH 
t GG'

ßOj2Öq2/ß2 “=©*Ojß% N=©&%2g E/2 ß/Oj E0©© 
/ÜÜ2Ö ß%*Ö&2Ö !2Ö©2%“2© aPyy/CE=©4 B “2/4% 2/© 
N=©&%Ü=ß%2Ö Ü/% 2Öß%2© “0Ö%2© Z2Öy/©E=©4ß0Ö*
Ü2©uJ E/2 h0ßOj2©q2/%2 E2Ö G2%“2 ©/ÜÜ% 0yb 
ü© 0CC“= E/Oj%2© F=C%=Ö2© ß/©E E/2 h=ß%2Ö 
=©Ö=j/4 =©E !2ÖßOjq•ÜÜ2©b
G2y2© E2© zÖ=©EÜ=ß%2Ö© 4/y% 2ß ¡y2Ö40©4ß*
Q•ÖÜ2© =©E Pyq2/Oj=©42©b D• ß/©E E/2 N=©&%2 
•Q% ©=Ö /© ß2jÖ QC0Oj2© DOj/Oj%2© 42ß%•Oj2© 
ßOj0ÖQ q/2 /© Pyy/CE=©4 l 0g /© j—j2Ö2© =©E 
E/Oj%2Ö2© DOj/Oj%2© 0y2Ö !2ÖßOjq•ÜÜ2© q/2 /© 
Pyy/CE=©4 ib 62©© ß/2 ©•Oj q2/%2Ö #0=ßC0=* 
Q2©® g ß• ß/2j% Ü0© DOj•CC2©g E/2 /Ü üE20CQ0CC E/2 
j2+04•©0C2 P©•ÖE©=©4 !•© ö/2©2©q0y2© 2/©*
©2jÜ2©b öC2/y2© ß/2 2%q0ß =©Ö242CÜ*î/4 q/2 /© 
Pyy/CE=©4 )g ß• 2Ö/©©2Ö© ß/2 E2© 7••C•42© !/2C*
C2/Oj% 0© 2/© z/Ö0QQ2©Q2CCg E2© h0%j2Ü0%/&2Ö 0© 
ß•42©0©©%2 Z•Ö•©•/*k/04Ö0ÜÜ2b W©Ö242CÜ**
î/42g y2q24%2 D%Ö=&%=Ö2© q/2 /© Pyy/CE=©4 T 
ß/©E %Ö0©ß/2©%J ß/2 %0=Oj2© &=Ö“ ©0Oj E2Ü t/©*

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



hs oCH2ÖS nSGxEjP=

oBB' tü ,PCyFjÜ HÖ2 mUEPUEJHPU:Ö Sjy HPÖ 5jl
=JÖ2LÖPJÖ' wPÖyÖ PC S3 e GGA B3 i  GGA U3 t 
GG jCH H3 s GG' w8xP=UEÖ 5j=JÖ2LÖPJÖ PC S3 
e li  GGA PC H3 h l* ]  GG' njFJj2HPUEJÖ *A* 7 
*]s ö 'QG F'

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



pP0:0C4Ö:JP0C=Gj=JÖ2 hc

oBB' sü vjC:JÖ GPJ ÖPCP(ÖC Ö2BPCHjC(=l oBB' hü mUE0FFÖCGj=JÖ2' mUEPUEJJPÖyÖ t GGA
S2GÖC' J8xP=UEÖ2 mUE0FFÖCHj2UEGÖ==Ö2 h GG'

oBB' cü vjC:JGj=JÖ2 ÖPCÖ2 LÖPÜÖC rjD1LKTd oBB' rü w2SC=PÖCJÖ= DÖJOGj=JÖ2' 
5jJSCJÖ 402 HjC:FÖG ßCJÖ2(2jCH' mUEPUEJJPÖl
yÖ e GGA 5j=JÖ2LÖPJÖ ÖJLS t GG'

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



hh oCH2ÖS nSGxEjP=

oBB' *]ü mJÖ2C=J2j:Jj2 PC ÖPCÖG pÖUEÖ2(FS='
Q p Ö Ü Ö © %  Ü / %  T7Y © % /Ü Y Q Y Ö  %/Y'Q

oBB' **ü 6SB82PCJEGj=JÖ2 PC 0BÖC 0yyÖCÖ2 oBB' *fü ,CJ=JÖEjC( ÖPCÖ= X6Ö0xS2HÖCyÖFFIl 
vÖJ2P=UESFÖ' 5j=JÖ2= ZU3 Sj= ÖPCÖG vjC:JGj=JÖ2 ZS3' pÖl

FÖjUEJjC( 40C jCJÖCA vjC:JSB=JSCH US' h GG'

oBB' *eü PHÖ0x2PCJ=Ö2PÖ Oj2 5j=JÖ2(ÖCÖ=Ö' 
öLP=UEÖC HÖG Ö2=JÖC jCH HÖG FÖJOJÖC pPFH 
FPÖ(J :CSxx ÖPCÖ 5PCjJÖ' mUEPUEJJPÖyÖ i At  GGA 
pÖFÖjUEJjC( 40C jCJÖCA 0yyÖCÖ dBÖ2yF&UEÖ'

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



pP0:0C4Ö:JP0C=Gj=JÖ2 hr© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



r] oCH2ÖS nSGxEjP=

Q"CC2© E2Ö :C"ßß/4&2/% /© E/2 DOj0C2 0=Q =©E 
Ü0Oj2© y0CE “b öb 2/©2Ü N=©&%Ü=ß%2Ö NC0%“b k/2 
ß%2Ö©Q—ÖÜ/42g !2Ö“q2/4%2 z2ß%0C% /© Pyy/CE=©4
ov j0% ß/Oj /© 2/©2Ö Ü2jÖ 0Cß o OÜ %/2Q2© DOj/Oj% 
/© 2/©2Ü ö2Oj2Ö4C0ß Ü/% F=C%=ÖÖ2ß%2© j2Ö0=ß42*
y/CE2%b WÖß0Oj2 q0Ö q0jÖßOj2/©C/Oj 2/© C2/Oj%2Ö 
6/Öy2C /© E2Ü zC0ßg E2Ö E/2 72CC2© Ü/%%2Cß E2Ö 
R•Ö/•C/ß&Ö0Q% /©ß 72©%Ö=Ü %Ö/2y =©E ß• 2/©2© 
Ö0E/*Ö2© F•©“2©%Ö0%/•©ß4Ö0E/2©%2© 2Ö“2=4%2b 
ah0© E2©&2 0© E/2 P©ß0ÜÜC=©4 !•© S22yC0%%*
ß%"O&Oj2© /© E2Ö h/%%2 2/©2Ö S22%0ßß2Mu ty2©Q0CCß 
2j2Ö 2/© P=ß©0jÜ2Ü=ß%2Ö /ß% E0ß c0y„Ö/©%j /© 
Pyy/CE=©4 ooA k/2ß2 F=C%=Ö q0Ö ß2jÖ 0C% =©E

oBB' *iü mJ2;GjC(=4Ö2E&FJCP==Ö PC vjC:JlZS3A 
DÖJOl ZB3 jCH mJ2ÖPyÖCGj=JÖ2C ZU3'

j•Oj4Ö0E/4 Ü/% ö0&%2Ö/2© E=ÖOjß2%“%J ©=Ö E/2 
•y2Öß%2 :C"ßß/4&2/%ßßOj/Oj% /ß% ß%Ö=&%=Ö/2Ö%b 
ö2C2=Oj%2% Ü0© 2/© N=©&%Ü=ß%2Ö !•© =©%2© 
ak/0%/ßOjMug ß• !2ÖßOjq/ÜÜ2© E/2 F•©%=Ö2© 
“=©*Ojß%g ß•E0©© 2©%ß%2j2© “2©%Ö0C2 c—Oj2Ö 
/©©2Öj0Cy E2Ö :C2O&2©b DOjC/2îC/Oj ß/©E w/©42 0© 
E/2 D%2CC2 E2Ö N=©&%2 42%Ö2%2©g =©E E0ß h=ß%2Ö 
q/Ö&% q/2 2/© P=ßßOj©/%% 0=ß E2Ü :2CC 2/©2ß c2•*
Y0ÖE2© aPyyb oKub ö2/ q2/%2Ö2Ö ö2C2=Oj%=©4 C—ß% 
ß/Oj E0ß h=ß%2Ö 0=Qb
:/CÜ% Ü0© 2/©2 QÖ/ßOj 42Q"CC%2 N2%Ö/ßOj0C2 !•© 
•y2© E=ÖOj E/2 c=Y2g ß• &0©© Ü0© E/2 z2©2ß2 
E2ß h=ß%2Öß =©E ß2/©2 0©ßOjC/2î2©E2 k2Q•ÖÜ0*
%/•© E=ÖOj E0ß !•© =©%2© 2/©ß%Ö0jC2©E2 c/Oj% 
E•&=Ü2©%/2Ö2© aPyyb oluA k/2 2/©42yC2©E2%2 
WjÖ “2/4%g E0î y/©©2© 2/©2Ö j0Cy2© h/©=%2 /© 
2/©2Ö “=©*Ojß% j•Ü•42© q/Ö&2©E2© 72CC*D=ß*
Y2©ß/•© 2/© N=©&%Ü=ß%2Ö 2©%ß%2j%b k/2 N=©&%2 
“2ÖC0=Q2© “= DOj•CC2© =©E y/CE2© “=4C2/Oj Z2Ö*
y/©E=©4ßß%Ö2O&2© 0=ßb G0Oj /©ß42ß0Ü% 2/©2Ö 
h/©=%2 ß/©E E/2 c/©/2© =©E N=©&%2 2/©2Ö E/QQ=*
ß2© D%Ö=&%=Ö 42q/Oj2©g E/2 ß/Oj "y2Ö D%=©E2© 
j0C%2© &0©©b
6/2 ßOj•© E/2ß2Ö &=Ö“2 z0©4 E=ÖOj E0ß N0©•Y*
%/&=Ü E2Ö h=ß%2Ö “2/4%g y2E/2©2© q/Ö =©ß y2/ 
/jÖ2Ö ö2©2©©=©4 =©E ö2ßOjÖ2/y=©4 !/2C2Ö P©0*
C•4/2©A 6/Ö Q"jC2© =©ß 0© z/Ö0QQ2©* =©E c2•*
Y0ÖE2©Q2CC2g ö/2©2©q0y2©g D%2Ö©2 aQ"Ö h•E2y2*
q=î%2A :Ö0&%0C2Mug t/ßßOj•CC2©g c0y„Ö/©%j2 2%Ob 
2Ö/©©2Ö%b 6/2 q2/% 42j2© E/2ß2 °j©C/Oj&2/%2©I 
c/242© ß/2 /© E2Ö G0%=Ö =©ß2Ö2Ö 60jÖ©2jÜ=©4 
•E2Ö /© E2Ö #G0%=Ö E2Ö G 0%=Ö® I D/©E E/2 Gq!]J* 
{§i*h=ß%2Ö Ü/% /jÖ2© G0Ü2©ß42y2Ö© Ü2jÖ 0Cß 
©=Ö •y2ÖQC*OjC/Ojg ©*ÜC/Oj =Öß*OjC/Oj !2Ö*
q0©E%I WÜ E/2ß2 :Ö042 “= &C*Ö2©g Ü"ßß2© q/Ö 
=©ß “=©*Ojß% Ü/% E2Ö WÖß0Oj2 E2Ö D%Ö=&%=Öy/C*
E=©4 /© =©ß2Ö2© PC42©&=C%=Ö2© y2Q0ßß2©b

SZFx0jKD?,LFAÜ1ZKC??L

PCC2 /© E2Ö c/%2Ö0%=Ö y2ßOjÖ/2y2©2© ,Ö40©/ß*
Ü2©g E/2 /© :C"ßß/4&=C%=Ö2© h=ß%2Ö q/2 E/2 j/2Ö 
42“2/4%2© 0=ßy/CE2©g j0y2© EÖ2/2ÖC2/ 42Ü2/©*
ß0ÜA üjÖ ßY2“/Q/ßOj2ß z2q/Oj% C/24% 2%q0ß "y2Ö 
E2Ü E2ß F=C%=ÖÜ2E/=Üßg E/2 2/©“2C©2 72CC2 
ßOjq/ÜÜ% y2!•Ö“=4% 0=Qq*Ö%ß a#©240%/!2 z2•* 
%0+/ß® ug =©E E2©©•Oj /ß% 42Ö0E2 /© %/2Q2© :C"ß*
ß/4&2/%ßßOj/Oj%2© E/2 72CC&•©“2©%Ö0%/•© /© E2Ö 
G*j2 E2ß ö•E2©ß y2ß•©E2Öß j•Ojb ,QQ2©y0Ö 
ß2%“% =©%2Ö y2ß%/ÜÜ%2© ö2E/©4=©42© 2/© Yj„ß/*
&0C/ßOj2Ö SÖ0©ßY•Ö%Ü2Oj0©/ßÜ=ß 2/©g E2Ö 
2QQ2&%/!2Ö /ß% 0Cß E0ß 0&%/!2 DOjq/ÜÜ2©A E/2 
ö/•&•©!2&%/•©b

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



pP0:0C4Ö:JP0C=Gj=JÖ2 r*

6*ÖÜ2&•©!2&%/•© &2©©2© q/Ö 0=ß F•Oj%—YQ2© 
•E2Ö 'Cy*E2Ö©A t/©2Ö :C"ßß/4&2/% q/ÖE !•© =©*
%2© f/%“2 “=42Q"jÖ%b k/2 y•E2©©0j2 DOj/Oj% 
E2j©% ß/Oj 0=ßJ E0E=ÖOj q/ÖE E/2 k/Oj%2!2Ö%2/*
C=©4 /© E2Ö :C"ßß/4&2/% /©ß%0y/Cb DOjq2Ö2 :C"ß*
ß/4&2/% !•© •y2© ß/©&% 0yg C2/Oj%2 !•© =©%2© 
ß%2/4% 0=Qb W©%2Ö 0CC2© Ü—4C/Oj2© D%Ö=&%=Ö2© 
ß2%“% ß/Oj E/2x2©/42 E=ÖOjg E/2 0Ü 2QQ2&%/!ß%2© 
6*ÖÜ2 ©0Oj •y2© 0yQ"jÖ%A Ü2/ß% 2/© ö/2©2©*
q0y2©Ü=ß%2Ö 0=ß j2+04•©0C2© F•©!2&%/•©ß*
“2CC2©b °j©C/Oj2ß 42ßOj/2j% /© =©ß2Ö2© PC42©*
&=C%=Ö2©A k/2 ©240%/! 42•%0&%/ßOj2© 72CC2© !2Ö*
ß0ÜÜ2C© ß/Oj 0© E2Ö ,y2ÖQC*Oj2 E2Ö :C"ßß/4&2/% 
=©E Ü0Oj2© E/2ß2 •y2Ö2 DOj/Oj% E0Ü/% ßOjq2*
Ö2Ö 0Cß E/2 “2CC0ÖÜ2© DOj/Oj%2© E0Ö=©%2Öb Z2Ö*
2/©Q0Oj% &0©© Ü0© E/2 F=C%=Ö ©=© 0Cß “=ß0Ü*
Ü2©42ß2%“% 0=ß “q2/ :C"ßß/4&2/%2© !2ÖßOj/2E2*
©2Ö k/Oj%2 y2%Ö0Oj%2©b k0Ü/% E/2ß2 y2/E2© 
:C"ßß/4&2/%2© E/2 NC*%“2 %0=ßOj2© &—©©2©g Ü=î 
2/©2 &Ö/%/ßOj2 k/Oj%2E/QQ2Ö2©“ "y2ÖßOjÖ/%%2© 
q2ÖE2©b k/2ß 42ßOj/2j% “=©*Ojß% 0© “=Q*CC/42© 
,Ö%2© /© E2Ö •y2Ö2© DOj/Oj%g E/2 E=ÖOj E0ß ß%•*
Oj0ß%/ßOj2 aEb jb “=Q*CC/42u tC2Ü2©% /Ü ö2q2*
4=©4ß!2Öj0C%2© E2Ö 72CC2© 2/©2 ©•Oj j—j2Ö2 
k/Oj%2 2ÖÖ2/Oj2© 0Cß /jÖ2 G0Ojy0ÖßOj0Q%b f/2Ö 
y24/©©% E/2 :C"ßß/4&2/% ß/Oj =Ü“=q*C“2©b k/2 
2Öß%2© h=ß%2Ö ß/©E 0Cß• ©•Oj =©Ö242CÜ*î/4b k0 
E/2 ü©E/!/E=2© q2/%2Öj/© E0“= %2©E/2Ö2©g ©0Oj 
•y2© “= ßOjq/ÜÜ2©g q/ÖE E/2 •y2Ö2 DOj/Oj% 
/ÜÜ2Ö q/2E2Ö Ü/% "y2ÖßOj"ßß/42Ö k/Oj%2 0=Q*
42C0E2©J ß• yC2/y% E/2 F•©!2&%/•© /© z0©4b k/2 
=©4C2/Oj 4Ö•î2© F•©!2&%/•©ß“2CC2© Ü/% =©Ö2*
42CÜ*î/4*Y•C„4•©0C2© zÖ=©EÖ/ßß2© "y2© ©=© 
ß2/%C/Oj kÖ=O& 0=Q2/©0©E2Ö 0=ßA ü© &C2/©2© 72C*
C2© /ß% E2Ö kÖ=O&0yQ0CC q*jÖ2©E 2/©2ß &•Ü*
YC2%%2© WÜC0=Q2ß 42Ö/©42Ö 0Cß /© 4Ö•î2©g E0j2Ö 
"y2© ß/2 Ü2jÖ kÖ=O& 0=Q /jÖ2 G0Ojy0Ö© 0=ß 0Cß 
=Ü42&2jÖ%b k/2 zÖ2©“2© “q/ßOj2© E2© F•©*
!2&%/•©ß“2CC2© !2ÖßOj/2y2© ß/Oj 0CCÜ*jC/Ojb 
6/ÖE 2/© FÖ*Q%24C2/Oj42q/Oj% “q/ßOj2© /j©2© 
2ÖÖ2/Oj%g ß• /ß% E0ß h=ß%2Ö Ö242CÜ*î/4b ü© ß2jÖ 
%/2Q2© •E2Ö E/Oj%2© F=C%=Ö2© q/ÖE E/2ß2Ö 7=*
ß%0©E ©/2 2ÖÖ2/Oj%A k/2 DOjC/2Ö2©g /© E2©2© E/2 
ßOjq2Ö2 :C"ßß/4&2/% 0yß/©&%g •ÖE©2© ß/Oj ©/Oj% 
Ö242CÜ*î/4 0©b Pyy/CE=©4 om “2/4% ßOj2Ü0%/ßOjg 
q/2 /© E2© zÖ=©EÜ=ß%2Ö© E/2 :C"ßß/4&2/% ß%Ö—Ü%b 
k/2 72CC2© y2q242© ß/Oj ©=© 0=Q EÖ2/ PÖ%2©g 
Oj0Ö0&%2Ö/ß/2Ö% E=ÖOj EÖ2/ !2ÖßOj/2E2©2 z2*
ßOjq/©E/4&2/%2©A D/2 ßOjq/ÜÜ2© 0&%/! Ü/% 2%q0 
ovv YÜnß2OJ 0=Q4Ö=©E E2Ö zÖ0!/%0%/•© ß/©&2© 
ß/2 Ü/% O/ÖO0 ov YÜnß2O 0yJ =©E y/ß “= ovvv 
YÜnß2O ßOj©2CC ©/ÜÜ% E/2 D%Ö—Ü=©4 ß/2 Ü/%b 
6/2 &—©©2© ß/Oj %Ö•%“ E2Ö ß%0Ö&2© t/42©y2* 
q24C/Oj&2/% E2Ö ,Ö40©/ßÜ2© ß• &C0Ö2 D%Ö=&%=*

oBB' *tü W820JS7P= PC ÖPCÖ2 (20ÜÖC !FSUE:„l
4ÖJJÖ' R;EÖ ÖJLS ** UGA n„4ÖJJÖCLÖPJÖ f 
GG' uC HÖ2 DSUEBS2=UESyJ HÖ2 E0UE:0COÖCl
J2PÖ2JÖC mUEFPÖ2ÖC P=J HPÖ njFJj2:0COÖCJ2SJP0C 
BÖ=0CHÖ2= CPÖH2P('

Ö2©g ß• 2+%Ö2Ü2 F•©“2©%Ö0%/•©ß42Q*CC2 0=ßy/C*
E2© =©E !•Ö 0CC2Ü 2Öj0C%2©I k2Ö öC/O& 0=Q 2/©2 
4Ö•î2g ß2©&Ö2Oj% ß%2j2©E2 :C0Oj&"!2%%2 /© 
Pyy/CE=©4 o( “2/4%g E0î E/2 =©Ü/%%2Cy0Ö2 
G0Ojy0ÖßOj0Q% E2Ö ß/©&2©E2© DOjC/2Ö2© j2CC2Ög 
0Cß• “2CC*ÖÜ2Ö /ß% 0Cß E2Ö w2ß% E2Ö F=C%=Öb k/2 
DOjC/2Ö2© ß0=42© Q—ÖÜC/Oj 72CC2© 0=ß E2Ö 
WÜ42y=©4 0=Qb k/2 WÖß0Oj2 j/2ÖQ"Ö Q0©E p•j© 
F2ßßC2ÖA z„Ö•%0+/ßb ü© Pyy/CE=©4 oB /ß% E2Ö 
Yj„ß/&0C/ßOj2 h2Oj0©/ßÜ=ß ß&/““/2Ö%b Pyy/C*
E=©4 oB 0 “2/4% “=©*Ojß%g q/2 Ü0© ß/Oj E/2 
P=Qq*Ö%ß*S2©E2©“ E2Ö 72CC2© 2Ö&C*Ö%A 62©© 
E0ß h0ßß2“2©%Ö=Ü j/©%2Ö E2Ü 42•Ü2%Ö/ßOj2© 
h/%%2CY=©&% E2Ö 72CC2 C/24%g q/Ö&% 2/© kÖ2jÜ•*
Ü2©%g E0ß E/2 72CC2 0CCÜ*jC/Oj 0=QÖ/Oj%2%b atß 
4/y% 0CC2ÖE/©4ß 0=Oj 0©E2Ö2g Yj„ß/•C•4/ßOj2 
Sj2•Ö/2© E2Ö z2•%0+/ßMu ü© Pyy/CE=©4 oB y 
%Ö/%% 2/©2 =©4C2/OjQ—ÖÜ/42 Pyq*Ö%ßß%Ö—Ü=©4 
j/©“=A P© E2Ö N2Ö/Yj2Ö/2 2/©2Ö DOjC/2Ö2 /ß% E/2 
:C"ßß/4&2/%ß42ßOjq/©E/4&2/% 0=Q4Ö=©E E2Ö w2/*
y=©4 42Ö/©42Ö 0Cß /© /jÖ2Ü 72©%Ö=Üb z2Ö*% 2/©2 
72CC2 /© E/2ß2© zÖ0E/2©%2©g ß• 2ÖQ*jÖ% ß/2 2/© 
“q2/%2ß kÖ2jÜ•Ü2©%b k/2 kÖ2jÜ•Ü2©%2 
j2y2© 2/©0©E2Ö 0=Qg Q0CCß E/2 72CC2 *  q/2 /Ü ö/CE
*  0=Q E0ß 72©%Ö=Ü E2Ö D%Ö—Ü=©4 “=ßOjq/ÜÜ%b 
DOjq/ÜÜ% ß/2 !•© E2Ö DOjC/2Ö2 Q•Ö%g ß• q/Ö&2© 
y2/E2 /© E/2 4C2/Oj2 w/Oj%=©4g =©E E/2 72CC2 
Ö•%/2Ö% ß• C0©42g y/ß /jÖ ö2q24=©4ß!2&%•Ö /© 
w/Oj%=©4 E2Ö DOjC/2Ö2 q2/ß%b D• q2ÖE2© E/2 72C*
C2© /© E/2 DOjC/2Ö2 j/©2/©42“q=©42©b
ö2/ 2/©/42© E2Ö 42“2/4%2© h=ß%2Ö© q/Ö&2© q2/*
%2Ö2 :0&%•Ö2©g /©ßy2ß•©E2Ö2 E0ß c/Oj%g E2Ü E/2

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/



rf oCH2ÖS nSGxEjP=

oBB' *sü vE8=P:SFP=UEÖ oj=2PUEJjC( HÖ2 
öÖFFSUE=Ö' l  S3 6PÖ(J HS= 5S==ÖOÖCJ2jG 
ZvjC:J3 EPCJÖ2 HÖG (Ö0GÖJ2P=UEÖC öÖFFGPJJÖFl
xjC:J Zn2ÖjO3A =0 BÖLP2:J HPÖ W2S4PJSJP0C ( 
ÖPC V2ÖEG0GÖCJ 5 A HS= HPÖ öÖFFÖ SFFG&El
FPUE Sjy2PUEJÖJ' l  B3 uC ÖPCÖG mJ2;GjC(=(2Sl
HPÖCJÖC J2PJJ ÖPC OLÖPJÖ= V2ÖEG0GÖCJ 5 = EPCl
OjA HS= l  )Ö CSUE d2PÖCJPÖ2jC( HÖ2 öÖFFÖ l  
ÖPCÖ mJSBPFP=PÖ2jC( HÖ2 oj=2PUEJjC( ZV2ÖEG0l
GÖCJÖ (Ö(ÖC=PCCP(3 0HÖ2 ÖPCÖ g0JSJP0C HÖ2 
öÖFFÖ ZV2ÖEG0GÖCJÖ (FÖPUE=PCCP(3 BÖLP2:J'

Yj•%•%0&%/ßOj2© t=4C2©2© “=ß%Ö2y2©b D• 
2Ö&C*Ö% ß/Oj “b öb E0ß c2•Y0ÖE2©Q2CC*h=ß%2Ö 
aPyyb oKuA t/© N=©&%Ü=ß%2Ö q/ÖE !•© =©%2© 
0©42ß%Ö0jC%J E/2 t=4C2©2© q2©E2© ß/Oj E2Ü 
c/Oj% “=g !2ÖC0ßß2© E/2 ,y2ÖQC*Oj2©ßOj/Oj%b k/2 
SÖ*4j2/% E2Ö :C"ßß/4&2/%ßy2q24=©4 ß•Ö4% E0Q"Ög 
E0î E/2 F•©!2&%/•©ß“2CC2© E2©©•Oj q2/%2Ö 
=Ü42q*C“% q2ÖE2©b PCß• 42Ö*% ©=© ©/Oj% Ü2jÖ 
“2CCÖ2/Oj2g ß•©E2Ö© “2CC0ÖÜ2 :C"ßß/4&2/% 0=ß E2Ö 
,y2ÖQC*Oj2©ßOj/Oj% /© E/2 DOjC/2Ö2©A E/2 N=©&*
%2 q2ÖE2© 0=ß42j—jC%b G0Oj 2/©/42Ö 72/% C—ß% 
ß/Oj E/2 D%Ö=&%=Ö 0=Qg q2/C /ÜÜ2Ö Ü2jÖ 72CC2© 
©0Oj =©%2© ßOjq/ÜÜ2© =©E E/2 D%Ö—Ü=©4 0CC*
Ü*jC/Oj 0=ß&C/©4%b
G0OjE2Ü ©=© E/2 q2ß2©%C/Oj2© WÖß0Oj2© Q"Ö 
E/2 D%Ö=&%=Öy/CE=©4 /© E/Oj%2© F=C%=Ö2© ©240*
%/! 42•%0&%/ßOj2Ö t/©“2CC2Ö 42©0©©% q=ÖE2©g 
4Ö2/Q2© q/Ö E/2 :Ö042 q/2E2Ö 0=Qg q0Ö=Ü =©ß “= 
x2E2Ü h=ß%2Ö 2/© 0©E2Ö2ß 2/©Q*CC%b 7q2/Q2CC•ß 
j0% h=ß%2Ö2Ö&2©©=©4 2/©2© j•j2© D2C2&%/•©ß*
q2Ö%A 62Ö h=ß%2Ö /© E2Ö 62C% 2Ö&2©©%g &0©© 
YC0©!•CC j0©E2C©b tß 4/y% q•jC %0%ß*OjC/Oj 0CC*
42Ü2/©2 #z2ß2%“2® E2Ö h=ß%2Öy/CE=©4g q/2 ß/2 
ßOj•© 6*42Ö ß=Oj%2A D%Ö=&%=Ö 2©%ß%2j%g q2©© 
Ü/©E2ß%2©ß “q2/ NÖ/©“/Y/2© “=4C2/Ojg 4242©C*=*
Q/4 =©E Ü/% =©%2ÖßOj/2EC/Oj2Ö w2/Ojq2/%2 q/Ö*
&2©b üÜ :0CC2 E2Ö j/2Ö 42“2/4%2© h=ß%2ÖA P=Q*
q*Ö%ßßOjq/ÜÜ2© !2Öß=ß Pyq*Ö%ßß%Ö—Ü=©4g 
42Ö/Oj%2%2 ö2q24=©4 !2Öß=ß k/QQ=ß/•©g DOjq2Ö*

&Ö0Q% !2Öß=ß ,y2ÖQC*Oj2©ßY0©©=©4g ©240%/!2 
z2•%0+/ß !2Öß=ß Y•ß/%/!2 Nj•%•%0+/ßb 62Ö ß/Oj 
0=Q E0ß DY/2C Ü/% E2© ö/•&•©!2&%/•©ßÜ=ß%2Ö© 
2/©C*î%g q/ÖE =©ßOjq2Ö q2/%2Ö2 PßY2&%2 Q/©*
E2©b

yCZLFTZjFACKöLC?L

öÖ/©&Ü 0©©g F bA P© Nj0ß2©4Ö2©“2© /©E=“/2Ö%2 2/©* 
=©E “q2/E/Ü2©ß/•©0C2 FÖ/ß%0CCÜ =ß%2Ö /© F=C%=Ö2© 
!•© Gq!]Jj !n%L]Lou 7 b N QC0©“2©Yj„ß/•Cb (T g 
lBm *l i B  aoTB)ub

k2=%ßOjg Pb afÖß4buA h =ß%2Ö E2ß c2y2©E/42©b :0ß“/*
©0%/•© /jÖ2Ö t©%ß%2j=©4 =©E D/Ü=C0%/•©b Z/2q24g 
6 /2ßy0E2© oTTmb

F2ßßC2Ög p b , bA f „EÖ•E„©0Ü /O Q•O=ß/©4 • Q Ü•%/C2 
0C40C O2CCßb G 0%=Ö2 sesR K o ) *K K v  aoT)(ub 

h 2/©j0ÖE%g f bA h •E2Cß • Q ö/•C•4/O0C N0%%2Ö© :•ÖÜ 0*
%/•©b PO0E2Ü/O NÖ2ßßg c•©E•© oT)Kb

G=C%ßOjg 6bg f •QQg tbA G2=2Ö2 W©%2Öß=Oj=©42© “=Ö 
h =ß%2Öy/CE=©4 y2/ t=4C2©2©b PÖOjb NÖ•%/ß%2©&b 
b11R l l B *l ( K  aoTilub

N2EC2„g Sb p b g  F2ßßC2Ög p b , bA f„EÖ•E„©0Ü /O Yj2©•Ü2*
©0 /© ß=ßY2©ß/•©ß • Q ßq/ÜÜ/©4 Ü/OÖ••Ö40©/ßÜ ßb 
P©©=b w2!b :C=/E h2Ojb wewR o ((*o)K  aoTTKub 

NC0%%g s' wbA #ö/•O•©!2O%/•© Y0%%2Ö©ß® /© O=C%=Ö2ß •Q 
QÖ22*ßq /Ü Ü /©4 •Ö40© /ßÜ ßb DO/2©O2 essR 
o i BB*oiBi  aoTBoub

Sj/2C2g wbA ¡y2Ö c/Oj%0E0Y%/•© =©E h =ß%2Öy/CE=©4 
y2/ Gq!]Jj !n%L]Lou PÖOjb h /&Ö•y /• Cb li g 
liT*lT)  aoTBvub

6042Ög fbA ,© %j2 2QQ2O% • Q 4Ö0!/%„ =Y•© %j2 Ü•!2*
Ü2©%ß 0©E 044Ö240%/•© •Q Gq!]Jj rLnL'Lo tjÖybg 
0©E •%j2Ö Ü /OÖ••Ö40©/ßÜ ßb Nj/C•ßb SÖ0©ßb wb D•Ob 
c•©E•© D2Öb ö wDeR l l l *l T v  aoTooub

)Jn&ooJnLjz P©EÖ20 F0Ü Yj=/ßg Py%2/C=©4 Q"Ö 
%j2•Ö2%/ßOj2 ö/•C•4/2g ö•%0©/ßOj2ß ü©ß%/%=% E2Ö 
W©/!2Öß/%*% ö•©©g F/ÖßOj0CC22 og k *(loo( ö•©©

Bei DYti5 
ceFFiuik5zdn,
6S24ÖC' 4:q dO:.' BO' K' DßPJZq9/\(O 

KPqö 6 eü v0F8xES(SQwÖPF f 
*rrs' i/XP ei] ,'V *i]] nüü'V )(ü' (/XP Bc  *r]Al

äÖPJÖ2Ö FPÖyÖ2BS2Ö p&CHÖü
m8=JÖGSJP:A KPqö * N KPqö *8 

!SjCP=JP:A KPqö n Jqö KPqö n f 
¡:0F0(PÖA KPqö i * N KPqö i l 
6S24ÖCA KPqö u * Jqö KPqö u f

hx—(O( eq.:OQ P/9:q(q (O—Pß/(q ,9( PJ. nq.OP)('

M ■* UVA'G% 
m P F  !um%R,g

© Elsevier GmbH. Alle Rechte vorbehalten; http://www.elsevier.de/


