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(LQOHLWXQJ

6LOLFLXP XQG VHLQH 9HUELQGXQJHQ VLQG LQ GHU KHX
LVW LP OHW]WHQ -DKUKXQGHUW l+U GHU (QHUJLHWHFKQLN
5RKVWRII JHZRUGHQ DEHU DXFK 4XDU] RGHU 6LOLFRQH VLC
ZHJ]XGHQNHQ ,Q PHLQHP 9RUWUDJ KDEH LFK PLFK GDKHU F
VRZRKO H[SHULPHQWHOO DOV DXFK WKHRUHWLVFK =XQIFK
*EHU GDV 7KHPD JHEHQ XQG GDQQ VSHJLHOOHUH 7KHPHQ D
ZLH DX| GLH $XVZHUWXQJHQ GHU 9HUVXFKH XQG 'HPRQVWU

'"HU (OHPHQWQDPH A6LOLFLXP® KDW VHLQH :RUWEHGH X\
EHGHXWHW ¢ EHUVHW]W A.LHVHOVWHLQ?®* 'HU (OHPHQWQDPH
1IDWXU DP KIXILIJIVWHQ JHEXQGHQ ILQGHQ OIVVW * LP *HVWH]
JHEXQGHQ YRU ]X PHLVW LQ )RUP YRQ 6LOLFDWHQ RGHU 6l
6FKPLGNXQ]

'D 6LOFLXP PLW HLQHP ODVVHQDQWHLO YRQ FD GDV
(UGNUXVWH QDFK 6DXHUVWRII GDUVWHOOW XQG YRU DOOHI
6LOLFLXP DOV 7UIJHU GHV ADQRUJDQLVFKHQ /HEHQVS3 EHJHL
GLHVH %H]JHLFKQXQJ ZLGHUVSU+<FKOLFK GD PDQ GHQ DQRU
HPSILQGHW GD VLFK GDV ADQRUJDQLVFKH /HEHQ® LQ YLHO
GDV RUJDQLVFKH/HEHQ

'HQQRFK VLQG 6LOLFLXPYHUELGQXQJHQ DXFK LQ GHU R
6LOFLXPYHUELQGXQJHQ VSLHOHQ HLQH 5RO0OH VRZRKO LP :
3I10DQJHQUHLFK VLQG HV +DOPH XQG *UIVHU GLH YRQ 6LOLF
+DOPH YHUGDQNHQ LKUH 6FKIUIH LQ GHQ\YMDO@HXG H3L H L&D
VRUJHQ GDVV6HQVHQ VWXPSIZHUGHQ RGHU PDQ VLFK DQ |
LQ GDV *UXQGJHU*VW GHU =HOOZIQGH HLQJHODJHUW GDV |
GHU =HOOZDQG 6WDELOLWIW B6FKPLGNXQ] P 7TLHUUHLF
.LHVHODOJHQ JHQXW]W GLH 6LOLFLXPYHUELQGXQJHQ LQ LI
EDXHQ $XIJXVVWLHUFKHQ ,QIXVRULHQ DIXK US$EOKIMHWUKQ MG
VROFKHU 6FKDOHQ XQG 6NHOHWWHQ ZHUGHQ GXUFK 6HGLP
IlUsKHU ]XU +HUVWHOOXQJ YRQ .LHVHOVIXUH GLHQWH + 1
6LOLFLXP HLQ HVVHQWLHOOHY 6SXUHQHOHPHQW l«U K|KHUF
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ZLFKWLJ I*U GHQ .QRFKHQEDX XQG I+U GDV :DFKVWXP PLWY
J 6LOLFLXP LP .JUSHU

*HVFKLFKWOLFK JHVHKHQ KDEHQ 6LOLFLXPYHUELQGXQ
GHU OHQVFKHQ JHIXQGHQ 1HEHQ 4XDU] GDV ]XU +HUVWHO
ZXUGHQ .ULVWDOOH XQG *HVWHLQH DXIJHEDXW DXV 4XDU]
+HLOPLWWHO YHUZHQGHW 'LH *ODVKHUVWHOOXQJ ZXUGH Y
*ODVKHUVWHOOHU ZDUHQ GDPDOV GLH .XOWXUHQ LQ 6\ULH
ZDU GDPDOV HWZD VR EHJHKUW ZLH *ROG GDUDXI| GHXWHW
KLQ GLHPLW EODXHP *ODV YHUJLHUW LVW OLNXOFLN $
EHOLHEW =X QHQQHQ VLQG KLHU GHU %HUJNULVWDOO GH!
6FKPXFNVWHLQH YHUZHQGHW ZHUGHQ %HL GHQ 6LOLFDWH
7RSDV GHU $PHWK\VW RGHU GHU 6PDUDJG DOV 6FKPXFNVW
XOWXUHQ ZXUGHQ GLHVHQ 6FKPXFNVWHLQHQ KHLOHQGH :L
'LUNXQJHQ YRQ .XOWXU ]X .XOWXU BWD VIR O'®IW H& E H\O/HREOH.Q\G
ZLUNHQ RGHU HWZD DXIJHOHJW EHL GHU *HEXUW EHL 7LHUF
'DU*EHU KLQDXV VROOWH HU JHJHQ )LHEHU XQG .RSIVFKPH!I
KHLOHQGH :LUNXQJ KDEHQ VROOWH LVW GHU 7RSDV (U VR
]X GDPSIHQ EHJLQQH ZHQQ PDQ LKQ LQ HLQH VROFKH OHJV
ZLUNHQ ZHQQ HU LQ :HLQ HLQJHOHJW XQG GDQQ DXI GLH $
'HQ 'XUFKEUXFK leU GLH 6LOLFLXPIRUVFKXQJ VEKDIIWH GDQ
HUVWPDOV DPRUSKHV 6LOFLXP KHUVWHOOHQ NRQQWH XQG
6LOLFLXP GXUFK 8PVRIMWIX@KIRQVBALRII LQ $QZHVHQKHLW YR
+ROOHPDQQ

,Q GHU KHXWLJHQ =HLW ZHUGHQ 6LOLFLXP XQG VHLQH !
JHQXW]W +LHU ZHUGH LFK QXU DXI HLQLJH %HLVSLHOH HLC
JHQDXHU DXI GLH 1XW]XQJ LQ GHU KHXWLJHQ =HLW HLQJHK
6LOLFLXPGLR[LG KHXWH DXFK DOV 7JURFNHQPLWWHO LQ 7DE
HPSILQGOLFKH OHGLNDPHQWH GXUFK $EVRUSWLRQ GHU /XIV
VEK*W]WHQ *U|%HUH %HGHXWXQJ KDW 4XDU]DEHU EHL
6LOLFLXPFDUELG XQG .HUDPLN $X%HUGHP ZLUG 4XDU] DOV
3ROLHUPLWWHOQ YHUZHQGHW :HJHQ VHLQHV SLHJRHOHNW!
LQ GHU +RFKIUHTXHQ] XQG 80OWUDVFKDOOWG® R KIHLNWHKBIZ H

SLHIRHOHNWUL]JLWIW EHL 'UXFN RGHU =XJ DXI EHVWLPPWHQ JHJHQ-*EH
6WRIIH HOHNWULVFK HQWJHJHQJHVHW]W DXI
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ZLFKWLJH 9HUELQGXQJVDUW VLQG GLH 6LOLFRQH GLH YLH
6LH ZHUGHQ XQWHU DQGHUHP DOV 6FKPLHUPLWWHO RGHU D
KHXWLJHQ OHGL]LQ ZHUGHQ .LHVHOVIXUHQ JHJHQ YLHOIIOW
VHLQHU DGVRUELHUHQGHQ :LUNXQJ ILQGHW HV $QZHQGXQJ .
DEHU DXFK JHJHQ %ODVHQ XQG 1LHUHQHUNUDQNXQJHQ VR
6FKPLGNXQ] 'LH ZRKO ZLFKWLJVWH (UUXQJHQVFKDIW V
DOV *UXQGZHUNVWRII GHV -DKUKXQGHUWY EH]JHLFKQHW
OLNURWHFKQLN XQG 6RODUWHFKQLN YHUZHQGHW ZLUG 'DE
RGHU SRO\NULVWDOLQHY 6LOLFLXP I+U XQWHUVFKLHGOLFKH
6LOLFLXP VWHKW QHEHQ .RKOHQVWRII *HUPDQLXP =LC
3HULRGHQV\VWHPV &KHPLVFK JHVHKHQ KDQGHOW HV VLFK
+DOEOHLWHUHLJHQVFKDIWHQ 6LOLFLXP KDW 9DOHQ]JHOH
J PRO 'LH DOOJHPHLQH 9DOHQ]HD HNONHUGH QN R QN \WXI¥ D WBLLI
9HUELQGXQJHQ GHV 6LOLFLXPV GPHDWDBEH QB J WOIHPXNOMIDQUGH
KDW EHL 5DXPWHPSHUDWXUOROGPDQWWWRGNNXEGEHQ GHU

6LOLFLXP +HUVWHOOXQJ XQG (LIHQVFKDI!

6LOFLXP NRPPW LQ GHU 1DWXU QXU LQ JHEXQGHQHU )R
NRQQWH DEHU HOHPHQWDUHY 6LOLFLXP DXV VHLQHQ 9HUEL
GLH ,VRWRSH PLW HLQHP ODVVHQDQWHLO YRQ P
(OHPHQWDUHY 6LOLFLXP NDQQLQ GHU KHXWLJHQ =HLW GXU
'DEHL XQWHUVFKHLGHW PDQ 'DUVWHOOXQJHQ GLH VLFK IsL
WHFKQLVFKHY 9HUIDKUHQ ,P JROJHQGHQ P|FKWH LFK DXI G
EHJLQQHQG EHL GHQ /DERUGDUVWHOOXQJHQ GLH LFK LQ P
YRUJHI*KUW KDEH 'DEHL XQWHUVFKHLGHW PDQ ]XQIFKVW ].

Z727Z GH ZLNLSHGLD RUJ ZLNL 'LDPDQWVWUXNWXU
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EUDXQHQ 6LOLFLXPV PLW +LOIH YRQ ODJQHVLXP XQG GHU 'LC
6LOLFLXP GDV PLW +LOIH YRQ $OXPLQRWKHUPLH KHUJHVW|

'"HPR

'HU 8QWHUVFKLHG ]ZLVFKHQ DPRUSKHP XQG NULVWDOO
GHU JHEXQGHQHQ $WRPH ]XHLQDQGHU
VRQGHUQ ELOGHQ HLQ XQUHJHOPI%LJHV OXVWHU DXV ZDV
GHU JHUQRUGQXQJ LPPHU VWIUNHU YRQ GHU 6WUXNWXU DE
BWUXNWXU LQ GHU 1DK XQG )HUQRUGQXQJ GLH *OHLFKH = C

SURWRNROO GHU /DERUGDUVWHOOXQJ YRQ EUDXQHP DPRU

IDERUGDUVWHOOXQJHQ YRQ DPRL
NULVWDOOLQHP 6LOLFLXP

SHDNWLRQ

%HL DPRUSKHP 6LO]I

+ OHLNH
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IHUVXFEFKVGXUFKI*KUXQJ

(VZHUGHQ ]ZHL 6SDWHOVSLW]HQ 4XDU]JVDQG XQG GUHL 6SC
5HDJHQ]JODYV JHJHEHQ XQG YRUVLFKWLJ GXUFK OHLFKWHYV
5HDJHQ]JODV ZLUG LQ GLH 6WDWLYNOHPPH HLQJHVSDQQW .
GHP $X1JO*KHQ GHVY 5HDNWLRQVJHPLVFKHYV OIVVW PDQ GDV
5HDJHQ]JODV ZLUG QXQ LQ HLQH $EGDPSIVFKDOH JHOHHUW
JHUVSULQJHQ $OOH *ODVU*FNVWIQGH ZHUGHQ DXV GHU $E(
S5HDNWLRQVJHPLVFK ZHUGHQ P/ LJH 6DO]JVIXUH JHIJHEHQ
([SORVLRQHQ 1DFKGHP GLH ([SORVLRQHQ DXIJHK|UW KDEH!
ELV NHLQ :DVVHUGDPSI PHKU DXVWULWW GLHV NDQQ ELV ]

6LOLFLXP EOHLEW LQ GHU $EGDPSIVFKDOH ]XU*FN 'LH 9HU\
GXUFK]XI*KUHQ .HUQ

(QWVRUJIXQJ
'‘DV EUDXQH DPRUSKH 6LOFLXP ZLUG LQ GHQ )HVWVWRIIDEI

ZLUG QHXWUDO LQ GHQ $EJXVV JHVFKWWHW

YYHREDFKWXQJ

(UKLW]W PDQ GDV *HPLVFK DXV 4XDU] XQG ODJQHVLXP NRPF
URWHQ *O*KHQ LP 5HDJHQ]JODV $QVFKOLH%HQG ZLUG GDV
DP 5SHDJHQ]JODVUDQG VHW]W VLFK HLQ ZHL%HU 1HEHO DE

6DO]JVIXUH VR VFKIXPW GDV *HPLVFK DXI XQG HV NRPPW ]X
JO VVLINHLWVREHUIOIFKH 1DFK GHP DEGDPSIHQ EOHLEW H
$EGDPSIVFKDOH ]XU<FN

SXVZHUWXQJ
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(VOIXIW HLQH 5HGR[UHDNWLRQ J]ZLVFKHQ GHP 4XDU]JVDQG |
'DEHL ZLUG ODJQHVLXP ]X ODIJQHVLXPR[LG R[LGLHUW XQG 6
6LOLFLXP UHGX]JLHUW

2[LGDWLRQ_ =~ o]

, 9
SHGXNWLRQ 4 o 4L

*HVDPWL2, 0Jy — 6Ly 0J2y

1HEHQ GLHVHU +DXSWUHDNWLRQ UHDJLHUW DEHU GDV HQW

YHUEUDXFKWHQ ODJQHVLXP LQ HLQHU 1HEHQUHDNWLRQ 'DI

5SHGR[UHDNWLRQ 0J ZLUG R[LGLHUW 6L ZLUG UHGX]JLHUW
., .9

6Ly 0J, — 0J 6L

'D GDV HQWVWDQGHQH 6LOLFLXP QXQ QRFK PLW ODJQHVLXF

YHUXQUHLQLJIJW LVW PeVVHQ GLH 0J 9HUELQGXQJHQ QRFK L

ZHUGHQ 'LHV JHVFKLHKW PLW +LOIH GHU 6DO]VIXUH GHQQ

6DO]JVIXUH O|[VOLFK %HL GLHVHU $XVZHUWXQJ ZHUGH LFK C

HLQJHKHQ GLH 5HDNWLRQ YRQ 6DO]JVIXUH PLW ODJQHVLXPYV

9HUVXFK DXVIeKUOLFK EHVSUHFKHQ

%HL GHU 5HDNWLRQ GHV 0J2 PLW +&0 KDQGHOW HV VLFK XP

0J2,  +&Q— 0J&C, + 2

$XV GHU 6DO]VIXUH XQG GHP ODJQHVLXPR[LG HQWVWHKW O
LVW JXW LQ :DVVHU O|VOLFK XQG NDQQ GDKHU YRQ GHP 6L

SURWRNROO GHU /DERUGDUVWHOOXQJ YRQ VLOEHUQHP NU

EHDNWLRQ
6L2, $Q—- 6L $Q@

&KHPLNDOLHQ

6WRII 5 6IW]H 6 6IW]H *HIDKUHQV ERO
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0J 3XOYHU )

% D2%DULXPSHUR[LG 'Q 2

4XDU]JVDQG

$O *ULH %o

6 6FKZHIHOEOXPH

6DO]VIXUH KDOENRQ] &

6DO]JVIXUH NRQ] &

*HUIWH XQG 9HUVXFKVDXIEDX

7RQWLHJHO %OXPHQWRSI :XQGHUNHU]JH XQG ODJQHVL
3ODVWLNEHKIOWHU l+U =eQ G)HN}HW]FHKK J

%HFKHUJOIVHU ([SORVLRQVKDXEH
6DQGEHFNHQ

Wunderkerze und
bagnesiaband

Reaktionsgemisch +
Zindgemisch

Sandbecken

IHUVXEKVGXUFKI-KUXQJ

=XQIFKVW ZLUG LQ HLQHP 30DVWLNEHKIOWHUL®DV =+QGJHP
9HUKIOWQLYV JHPLVFKW 'LH ODVVH GHV =+QGJHPLVFKHV I
J 4XDU]VDQG DEJHZRJHQ LQ HLQ JZHLWHV ZHUGHQ J$O *
GULWWHQ ZHUGHQ J 6FKZHIHO DEJHZRJHQ GLH DQVFKOLI
PLW 3DSLHU RGHU 3DSSH YRUVLFKWLJ YHUPLVFKW ZHUGHQ
JHVWHOOW XQG PDQ JHKW QDFK GUDX%HQ ,P SHDNWLRQVJ
ZHOFKH GDV =+QGJHPLVFK YRUVLFKWLJ JHVFKeWWHW ZLUG
'XQGHUNHU]H GLH PLW HLQHP ODJQHVLDVWUHLIHQ XPZLFNI
([SORVLRQVKDXEH ZLUG DQJH]RJHQ XQG GDV O0DJQHVLDEDQ
HLQHQ 6LFKHUKHLWVDEVWDQG YRQ PHKUHUHQ OHWHUQ ]ZL"
:XQGHUNHU]H XQG GDV O0DJQHVLDEDQG KHUXQWHUJHEUDQQ
GXUFK )XQNHQIOXJ HQW]*QGHW 'XUFK GLH HQWVWHKHQGH
3URGXNWH OIVVW PDQPLQGHVWHQV HLQH KDOEH | {(QGH C
EULQJW 'DQQ ZLUG GLH 6FKODFNH YRUVLFKWLJ He..lHUQW
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JHIHEHQ ODQ JLEW DXI| GLH BURGXNWH [X& IFFKYMD JDWHWHILG C
NDQQ 'LHV ZLUG *EHU 1DFKW LP $E]XJVWHKHQ JHODVVHQ (
YRQ GHU ZLHGHUXP HQWVWDQGHQ 6FKODFNH XQG JLEW KHL
ZLUG *EHU PHKUHUH 7DJH ZLHGHUKROW =XP $EVFKOXVV ZL
6DO]JVIXUH HLQH 6WXQGH ODQJ JHNRFKW 'DV B3URGXNW ZLU
QHXWUDOLVLHUW %ODVLXV

%HREDFKWXQJ

=«QGHW PDQ GDV ODJQHVLDEDQG DQ VR I[IQJW HV DQ ]X JOs
GDV 6HOEH SDVVLHUW EHLP $EEUHQQHQ GHU :XQGHUNHU]JH
GDV =+QGJHPLVFK XQG EUHQQW KHOO JO-KHQG DE GDQQ NI
LQQHUH GHV 7TRQWLHJHOV JHOE DXI XQG HV NRPPW ]X NOHL
ZHJIOLHJHQ $X%HUGHP HQWVWHKW 5DXFK PDQ KDW HLQH(C
HV ULHFKW OHLFKW QDFK +

'LUG GDV 3URGXNW PLW :DVVHU «EHUVFK*WWHW NRPPW HV
BWXQGHQ (V NRPPW DXFK EHLP hEHUVFK*WWHQ GHV 3URGX

(OQWVRUJIXQJ
'LH 6FKODFNH ZLUG IHVW LP )HVWVWRIIDEIDOO HQWVRUJW
6FKZHUPHWDOODEIDOO HQWVRUJW O6LOLFLXP NDQQ LQ GLH

$XVZHUWXQJ

4XDU]VDQG VHWIW VLFK PLW $OXPLQLXP LQ HLQHU 5HGR[UF
XP 'DEHL KDQGHOW HV VLFK XP GDV DOXWKHUPLVFKH 9HUI
ZHUGHQ XP GLH 5HDNWLRQ LQ *DQJ ]X VHW]WHQ

2[LGDWERO—>  $O H
, 9
S5HGXNWILRQ H—> 6L

*HVDPWL2, $Q— 6L $C

6FKZHIHO ZLUG EHL GHU 5HDNWLRQ DOV )OXVVPLWWHO JHQ
SHDNWLRQ JZLVFKHQ 4XDU] XQG $OXPLQLXP ]X HUUHLFKHQ

6y 2 5——» J 62
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%HL GHU $OXPLQRWKHUPLH PLW 6LOLFLXPLHQMW 9WHEMD G XDk
LVW HLQ )HVWN|USHU XQG UHDJLHUW PLW :DVVHU ]X 6LOLFI
6 L6 +2 —» 3 6L5,;

'‘DV * EHUVFK+eVVLIJH $OXPLQLXPR[LG XQG $OXPLQLXP ZLUG P
6LOLFLXP JHWUHQQW %HL BEHKQB @6 HMHOW \RQHIKWE GHW SB[
DOXPLQLXP ,,, FKORULG NRPSOH[ GHU VLFK LQ :DVVHU JX
5HDNWLRQ PLW $OXPLQLXP HQWVWHKW GDU<EHU KLQDXV :D
GDVV HV XU %OIVFKHQELOGXQJ NRPPW

$ 2 vV +&@T +2 - >$02+@&|9

$Q +&Qr +2=— >$02+@&Or +1

HFKQLVFKH 'DUVWHOOXQJ

'D GLH /DERUGDUVWHOOXQJHQ NHLQH JUR%HQ $XVEHXYV
6LOLFLXPGLR[LG YHUXQUHLQLJW VLQG ZLUG WHFKQLVEK H
OLHIHUW KRKH $XVEHXWHQ XQG HLQHQ KRKHQ 5HLQKHLWVJ
6LOLFLXPGLR[LG PLW .RNV LQ HLQHP /LEKWERJHQUHGXNWL]
JHEUDFKW +ROOHPDQQ
9 .
6L2y &, —» 6lg &2,

(V KDQGHOW VLFK XP HLQH 5HGR[UHDNWLRQ EHL GHU 6LOL
JHZRQQHQ ZHUGHQ NDQQ UHLQHV 6LOLFLXP ZLUG DOV 5
SHLQKHLW NDQQ ]XU:HLWHUYHUDUEHLWXQJ ]X 6LOLFRQHQ
/JHLFKWPHWDOOHQ YHUZHQGHW ZHUGHQ -DFRE 8P 6LOL
QXW]EDU ]X PDFKHQ UHLFKW GLHVHU 5HLQKHLWVJUDG DOO
UHLQHV 6LOLFLXP GDV VR JHQDQQWH 5HLQ VLOLFL:

5HLQ VLOLFLXP ZLUG JHZRQQHQ LQGHP PDQ GDV 5RK V
PLW 6DO]VIXUH XPVHW]W %HL & HQWVWHKW HLQ *HPLVF
6LOFLXPWHWUDFKORULG XQG ZHQLJHQ 3UR]JHQWHQ DQ 6LOL

6Ly +&Q 6BL+&Q  + )

$QGHUH 9HUXQUHLQLIJXQJHQ ZHUGHQ HEHQIDOOV LQ LKUH ¢«
'LHVH VLQG DOOHUGLQJY VFKZHUIO*FKWLJ XQG N|QQHQ GDk
HOQWIHUQW ZHUGHQ 7TULFKORUVLODQ VLHGHW EHL fé&
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&KORULGHQ DEVFKHLGHQ 1XQ ZLUG GDV VFKRQ VHKU UHLQ
HLQHP SHDNWRU VLQG VHQNUHFKW VWHKHQGH 6LOLFLXPVW

f& HUKLWIW ZHUGHQ $Q GHUHQ 2EHUIOIFKH NDQQ VLFK
DEVHW]IWHQ

BL+&O  + ;3 == 6l 6L&Y 6L&QY +&Q

7HWUDFKORUVLODQ XQG GLH DQGHUHQ XQHUZ+*QVFKWHQ 5H
DQGHUH 3URGXNWH YHUZHQGHW RGHU GXUFK 8PZDQGOXQJ
UHFKQHULVFKH $XVEHXWH I+U 5SHLQVLOLFLXP OLHJW EHL
'DV SRO\NULVWDOOLQH 6LOLFLXP NDQQ QXQ GXUFK GDV 7L}
=RQHQVFKPHO]YHUIDKUHQ LQ HLQHQ (LQNULVWDOO XPJHZD
%HLP 7LHJHOJLHKYHUIDKUHQ ZLUG VWeFNLJHV SRO\NUL
DXV 4XDU] HLQJHVFKPRO]JHQ 4XDU] LVW GDV HLQ]JLJH ODWH
HLQLJHUPD%HQ VWDQG KIOW XQG 6L NDXP YHUXQUHLQLJIW
6FKPHO]JWHPSHUDWXU GHV 6L YRQ f& VHOEVW OHLFKW D
6FKXW]PDQWHO DXV *UDSKLW XP GHQ 7LHJHO JH]JRJHQ -DFF
'DV =RQHQVFKPHO]YHUIDKUHQ EHUXKW GDUDXI GDVV A
HLQHU 6FKPHO]JH YRUKDQGHQH 9HUXQUHLQLJIXQJ LQ HLQHP
O|VW DOV LQ GHU 6FKPHO]H? 'LHV EHGHXWHW GDVV Gl
DQUHLFKHUW XQG GHU .ULVWDOO UHLQHU ZLUG 'DV (QGVW
DEJHVIJW XQG HV LVW HLQ (LQNULVWDOO PLW KRKHU 5HLQF

(LJHQVFKDIWHQ

&KHPLVFK JHVHKHQ YHUKIOW VLFK 6LOLFLXP ZLH HLQ 1
YLHUZHUWLJH 9HUELQGXQJHQ DXV ZREHL 6LOLMRIXHPUPHLVW
6L+ (V JLEW DEHU DXFK 9HUELQGXQJHQ ZR 6L QHJDWLY SR«
ZLH 8D 6RJGHU 6L2 VLQG ]ZHLZHUWLJH 9HUELQGXQJHQ GLH
7HPSHUDWXUHQ EHVWIQGLJ VLQG +ROOHPDQQ

(UVW EHL VHKU KRKHU 7HPSHUDWXU YRQ <EHU f& YH
IXIWVDXHUVWRIl ZRKLQJHJHQ 6LOLFLXP PLW )OXRU VFKRQ
YHXHUHUVFKH LQXmIL HU /L ) 7URW] GHV QHJDWLYHQ 6WDQ
QLFKW LQ 6IXUHQ GD HV ]XU @ DOMAL RIEHHWA Q UF & M UFFHKV 6. LLRL VV W [
KHL%HQ /DXJHQ O|VW VLFK 6L MHGRFK OHLFKW 5LHGHO
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BLOLFLXP XQG .RKOHQVWRII VLQG WURW] LKUHU 9HUZD
RIW XQWHUVFKLHGOLFK %HL GHQ %LQGXQJVYHUKIOWQLVVE
GDVV HLQH XQWHUVFKLHGOLFKH $ % LDCXQIPHD SKIVEHQ GXRU K
EHLP .RKOHQVWRII GLH $XVSUIJXQJ VHKU KRFK LVW LVW VI
9HUELQGXQJHQ NHLQH JXWH hEHUODSSXQJ J]ZLVFKHQ GHQ 2
+ROOHPDQQ

'LH SK\WLNDOLVFKHQ (LJHQVFKDIWHQ GHV 6LOLFLXPV G
+DOEOHLWHUHLJHQVFKDIWHQ KLQ 5HLQHV NULVWDOOLQH\
.ULVWDOOH GLH EHL f& VFKPHO]JHQ XQG EHL f& VLHG
JHULQJI+JLJ 6WURP ]X OHLWHQ GLHVH (LJHQVFKDIW YHUEH

9HUV XFEK +DOEOHLWHUHLIHQVFKDIWHC

SURWRNROO GHU +DOEOHLWHUHLIJHQVFKDIWHQ GHV 6LOLFL

&KHPLNDOLHQ

6WRII 5 6IW]H 6 6IW]H *HIDKUHQV\RERO

6L 6LOLFLXP

*HUIWH XQG 9HUVXFK

$PSHUHPHWHU
7UDIR :
.URNRGLOVNOHPH
.DEHO

.HU]H
%HFKHUJODV
+HEHE+KQH

IHUVXEKVGXUFKI-KUXQJ

(LQH 6LOLFLXPVFKHLEH ZLUG PLW HLQHP $PSHUHPHWHU LQ
GDV .ULVWDOO EHL GHU HPSILQGOLFKVWHQ (LQVWHOOXQJ (
'HU 7UDIR ZLUG DX| HLQH 6SDQQXQJ JZLVEKHQ 1-QI XQG ]HK
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(UKLW]WHQ GHU 6FKHLEH HLQ OHLFKWHU 6WURPIOXVYV DP $I
6WURPVWIUNH VWHLJW ODQJVDP DQ :ROI

(QWVRUJIXQJ
'LH 6L 6FKHLEH NDQQ QDFK 5X%HQWIHUQXQJ IsU ZHLWHUH ¢

WHREDFKWXQJ

'‘DV $PSHUHPHWHU ZLUG DXI P$ HLQJHVWHOOW 'HU 7UDII
HV NRPPW ]X HLQHP $XVVFKODJYRQ P$ DP $PSHUHPHWH
ZXUGH 6WHOOW PDQ GDV 7THHOLFKW XQWHU GLH 6FKHLEH
OLQXWH GHV NRQWLQXLHUOLFKHQ (UKLW]JHQV DXI HWZD I

$XVZHUWXQJ

A%HL OHWDOOHQ *EHUODSSW GDV YRQ GHQ 2UELWDOHQ GH\
LPPHU PLW GHP QIFKVW K|KHUHQ %DQG?* + GHP /HLWXQJVEDC
6SDQQXQJ DQ VR LVW HLQH (OHNWURQHQEHZHJIXQJ P|JOLF]
XQEHVHW]WH (QHUJLH]XVWIQGH [XU 9HUI*JXQJ VWHKHQ LQ

'DKHU VLQG OHWDOOH JXWH HOHNWULVFKH /HLWHU

|

[ Leitungsband

%HL GHQ $ONDOLPHWDOOHQ LVW G Ly 3G QX U
KDOE EHVHW]W GDKHU N|QQWH DXiL_— IODSSXQJ
GHV 9DOHQ]EDQGHY XQG GHV /HLWXQJVEDQGHV 6WURP 10L!
2KQH hEHUODSSXQJ GHU (QHUJLHEIQGHU ZIUHQ MHGRFK GL
(UGDONDOLPHWDOOH NHLQ /HLWHU ~N ~nv annuQlEDQG Y
LVW

Leitungsband

,Q HLQHP ,VRODWRU LVW GDV /HLW)> L’a'enz*ﬂa”d HVHW]W X
YRP YROO EHVHW]WHQ 9DOHQ]EDQG J JUR%H YH

by Metall

=RQH JHWUHQQW 'LHVH =RQH NDQQ YRQ GHQ (OHNWURQHQ
*EHUZXQGHQ ZHUGHQ GD]X NRPPW GDVV LQ HLQHP YROO E

9HUVXFKVGXUFKIeKUXQJ QDFK :ROI ZXUGH LP ([SHULPHQWDOYHUVXFK I
BWUHLFKKRO] NHLQH $QJDEHQ *EHU BWURPVSDQQXQJ ([SHULPHQWDOY
9 HLQJHUHJHOW
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%DQG EHLP $QOHJHQ HLQHU 6SDQQXQJ NH
GD IU GLH (OHNWURQHQEHZHJOLFKNHLW
9HUI1«JXQJ VWHKHQ PVVHQ

, VW GLH YHUERWHQH =RQH ]JZLVFKHQ 9DO}
/IHLWXQJVEDQG VR VFKPDO GDVV GLH (OHI
WKHUPLVFKH RGHU RSWLVFKH $QUHJXQJ -
HV VLFK XP HLQHQ (LJHQKDOEOHLWHU ,|P
(OHNWURQHQOHLWXQJ VWDWWILQGHQ ,P
JHODGHQH 6WHOOHQ GD QXQ GRUW (OHN)

c) Isolator

+ OHLNH

Leltungsband %o |

Verbotene
7 Zone

)] X

YWalenzband

Qt

Leitungsband ) Q

Yerbotene N

Zoane
) W

valenzband 2

(OHNWURQHQEHZHJIXQJ LP QDKH]X YROOH U g cigennabieier <K
'DQGHUXQJ GHU SRVLWLYHQ /HHUVWHOOHQ LQ HQWJHJHQ JI
ZHUGHQ DXFK '"HIHNWHOHNWURQHQ JHQDQQW
6LOLFLXP LVW HLQ (LJHQKDOEOHLWHU GHU VFKRQ EHL 5DX
GDKHU HLQHQ PLQLPDOHQ $XVVWR% DP $PSHUHPHWHU EHL
'XUFK WKHUPLVFKH $QUHJXQJ ZLUG GLH /HLWIIKLINHLW GH|
'XUFK 'RWLHUXQJ N|QQHQ GLH +DOEOHLWHUHLJHQVFKD
ZHUGHQ 'RWLHUXQJ EHGHXWHW GDVV PDQ J)UHPGDWRPH L
'DEHL XQWHUVFKHLGHW PDQ ]JZLVFKHQ ]ZHL $UWHQ GHU 'RW
*UXSSH LQ GDV 6L $WRPJLWWHU HLQEDXHQ ZRGXUFK Q -
DXFK $WRPH GHU *UXSSH HLQEDXHQ GLHVH 'RWLHUXQJ :
%DXW PDQ ]XP %HLVSLHO 3KRVSKRUBWRPH HLQ GLH HL
9DOHQ]HOHNWURQ PHKU EHVLW]HQ ﬂ*uugsfSH DOV 6L $WRF
NDQQ GDV *EHUVFKeVVLJH 9DOHQ]HOH‘\| WIEQ GHV 3KRVSKR!
LQ GDV /HLWXQJVEDQG JHODQJHQ GD. L QXU VFKZDFK DQ

3 $WRPUXPSI JHEXQGHQ LVW 6RO F K| n-boterung | W PDQ

'RQDWRUDWRPH 'LH (QHUJLHQLYHDX [ Letmazbznd Gy bW R P H
OLHJHQ GLFKW XQWHUKDOE GHV /HL\ ponatomiveas X Q G G L F
*EHUVFK+sVVLJHQ (OHNWURQHQ N|QQt Doy~ K =XIXK
DQ NOHLQHQ OHQJHQ (QHUJLH OHLEFK VXQJVED

'HUGHQ )UHPGDWRPH GHU *UXSSH ZLH $0O $WRPH

LQ

4XHOOH ZzZZ E]JHHE GH
KWWS OH[LNRQ IUHHQHW GH 'RWLHUXQJ
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GDV 6L *LWWHU HLQJHEDXW VR KDEH(;-Q{;-W**H HLQH 9DOHQ’
ZHQLJHU DOV GLH 6L $WRPH =XU $XV L yiu GHU YLHUWH

rS'r

$WRPELQGXQJ DP $O0 NDQQ GDV $0 $ RPJH Q (OHNWURQ YF

HLQHP EHQDFKEDUWHQ 6L $WRP DXIOH 07 'DGXUFK HQW\
DP 6L $WRP HLQ 'HIHNWHOHNWURQ I'p-Dotierung GXUFK C
S 'RWLHUXQJ DOVR HLQH 'HIHNWHOH 1 /XQJ 'LH

J> Leitungsband

SSH OLH
Akzeptorniveau Q JH ( Q H L
} walenzband F K W D X I

(QHUJLHQLYHDXV GHU $N]JHSWRUDWR
GLFKW REHUKDOE GHV 9DOHQ]EDQGH
NJQQHQ GLH (OHNWURQHQ GHV 9DOH
$N]JHSWRUQLYHDXV JHODQJHQ

'DV GRWLHUWH 6LOLFLXP ILQGHW KHXWH JUR%H $QZHQ
3KRWRYROWDLN (LQH 3KRWR]JHOOH RGHU 6RODUJHOOH EHV
GDV HLQH Q GRWLHUWH 6FKLFKW HLQGLIIXQGLHUW LVW (V
(OHNWURQHQNRQJHQWUDWLRQ DQ HLQHQ %HUHLFK JHULQJ}
VLFK QXQ XP *OHLFKJHZLFKW ]JZLVFKHQ GHQ 6FKLFKWHQ ]X
SRVLWLY 'LHVHV HQWVWDQGHQH *OHLFKJHZLFKW NDQQ GX
(OHNWURQHQ DXV LKUHQ %LQGXQJHQ JHO|VW ZHUGHQ GLH
IQGHUW VLFK 'XUFK PHWDOOLVFKH .RQWDNWH ZHUGHQ GLF
PLWHLQDQGHU YHUEXQGHQ 'D GDV %HVWUHEHQ EHVWHKW
ZLHGHU KHU]XVWHOOHQ IOLH%W 6WURP +ROOULFKHU

6LODQH

6LOLFLXP ELOGHW NHWWHQI|UPLJH 6LODQHgPdW GHU D(
(VZXUGHQ DOOH *OLHGHU ELV Q QDFKIJHZLHVHQ 'LH HU'
'LVLODQ +VLQG IDUEORVH *DVH DE Q VLQG GLH 6LODQH
6DXHUVWRII RGHU :DVVHU VLQG 6LODQH EHL 5DXPWHPSHUD
MHGRFK VHOEVW %HL GHQ 6LODQHQ DQGHUV DOV EHL GHQ

:DVVHUVWRII QHJDWLY SRODULVLH 'LODQH VLQG
WHWUDHGULVFK DXIJHEDXW XQG N Si 'YHU]ZHLJIJW N|C
DEHU DE Q DXFK NHWWHQI|UPLJ JW VHLQ =ZHL

F\FOLVFKH 6LODQH VLQG EHNDQQW H XQG Q
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+ROOHPDQQ

ORQRVLODQ ZXUGH HUVWPDOV YRQ + ORLVVDQ DOV
ILWKLXPVLOLFLG QDFKJHZLHVHQ ORQRVLODQ LVW HLQ
HLQHU IDUEORVHQ )O*VVLINHLW NRQGHQVLHUW XQG EHL
XQG :DVVHUDEVFKOXVV ELV HWZD f& VWDELO GDQDFK ]H

ORQRVLODQ ZLUG LQ GHU "*QQVFKLFKWHOHNWURQLN JH
KIFKVWHRINPRUSKHP 6LOLFLXP DXl )UHPGPDWHULDO DXI]XW!|
$EVFKHLGXQJ GHV 6L DXV GHU *DVSKDVH DXV 6LODQ VFKRQ
5HDNWLRQVJOHLFKXQJ
6L+; —= 6L, H[\

'LHVH G*QQHQ 6FKLFKWHQ DXI GHU %DVLV YRQ DPRUSKHP 6
EHL JUR%IOIFKLIHQ 3KRWRVHQVRUHQ RGHU LQ NOHLQHQ 3k
'LILWDONDPHUD ILQGHW LP (LQVDW] 2EHQGUDXI

O9HUVXFK '‘DUVWHOOXQJ YRQ ORQRVLOD

SURWRNROO XU 'DUVWHOOXQJ YRQ ORQRVLODQ

SHDNWLRQ

0J 6Ly +8&Qr — > 0J&Q)7 pL+

&KHPLNDOLHQ

6WRII 5 6W]H 6 6/W]H *HIDKUHQV\PERO
0J6L 1ILEKW NODV|VLUEKW WW D V|V LI LHHIWVELQIGXQJ PL
ODIQHVLXPVLOLFLG ‘DVVHU

6DO]VIXUH |[PRO / &

+ 2

4XHOOH KWWS RWV IK EUDQGHQEXUJ GH
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*HUIWH XQG 9HUVXFKVDX| bygla

3RUJHOODQVFKDOH
3LSHWWH

6SDWHO
%HFKHUJOIVHU
$E]XJ

9HUVXFKVGXUFKI*KUXQJ

,Q HLQH 3RU]JHOODQVFKDOH JLEW PDQ J ODJQHVLXPVLOLI
$QVFKOLH%HQG JLEW PDQ HWZD P/ PRODUH 6DO]JVIXUH et
([SORVLRQJHIDKU QXU LP $E]XJ GXUFK]XI*KUHQ 8P GLH 5H
:DVVHU LQ GLH 3RUJHOODQVFKDOH XQG ZDUWHW DQVEFKOLH
NRPPW

YHREDFKWXQJ

*LEW PDQ 6DO]VIXUH *EHU ODJHQVLXPVLOLFLG VR NRPPW D
*DVHQWZLFNOXQJ *HODQJHQ GLHVH *DVEOIVFKHQ DQ GLH )
VLFK EHLP =HUSODW]HQ YRQ VHOEVW $QVFKOLH%HQG NRP
VWHLJW LP $E]XJ DXI

(QWVRUJIXQJ
'LH )HVWVWRIIDQWHLOH ZHUGHQ JHWURFNQHW XQG LQ GLH

QHXWUDOLVLHUW XQG LQ GHQ $EJXVV JHJHEHQ

$XVZHUWXQJ

ODJHQVLXPVLOLFLG HQWVWHKW DXFK DOV 1HEHQSURGXNW
6LOLFLXP 'DKHU NRPPW HV EHL GHU HUVWHQ 'HPR ]XU JOHI
S9HUVXFK ODJQHVLXPVLOLFLG UHDJLHUW PLW 6DO]JVIXUH LQ
XQG :DVVHUVWRII UHGX]LHUW 'DUEHU KLQDXV KDQGHOW H

SHDNWLRQ
9 9
2[LGDWLRO—> 6L H

IHUVXFKVYRUVFKULIW DXV ]ZHL 4XHOOHQ DEJHIQGHUW %XNDWVEFK XQ
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5HGXNWLRQ > +

VIR +&Qr — > 0J&QGT HL+

ORQRVLODQ UHDJLHUW PLW /XIWVDXHUVWRII XQWHU 6HOEV'

'LH 5SHDNWLRQ LVW H[SORVLRQVJHIIKUOLFK GD :DVVHUVWR
PLWHLQDQGHU UHDJLHUHQ :DVVHUVWRII ZLUG R[LGLHUW X
'LH 5SHDNWLRQ YHUOIXIW QLFKW HLQKHLWOLFK GDV KHL % W
DXFK QRFK DQGHUH 6LODQH ZLH 'LVLODQ RGHU 7ULVLODAQ

.LHVHOVIXUH XQG 6LOLFDWH

'LH HLQIDFKVWH 6DXHUVWRIIVIXUH GHV 6LOLFLXPV LVW
6XPPHQIRWRRQQ- GHU 1DWXU ELOGHW VLH VLER G 8 UG KF®MH
PLW :DVVHU XQG LVW LQ *HZIVVHUQ LRR @& QYR KD € B § UBLVE
VLQG GLH 6DO]JH GHU .LHVHOVIXUH B6LOLFDWH VLQG GHU +C
DEHU DXFK DOV WHFKQLVFKH 3URGXNWH LQ GHU KHXWLJHQ

.LHVHOVIXUH

2UWKRNLHVHOVIXUH ELOGX®GV:ICRKY 8 D VQLFK. BK D XD\0 OLIH
SHDNWLRQVIRUPHO
6L2, +2=—=+6L2p
XQG LVW QXU LQ JUR%HU 9HUG*QQXQJ EHVWIQGLJ ! PR
HLQH VSRQWDQH .RQGHQVDWLRQ ]X 3RO\WLHVHOVIXUHQ

2+

+

N—o—DN
I.l_
N
+

2+

+2—6+H{2+ +2— +21— 62+

+ 2+

2+

'LH *HVFKZLQGLJIJNHLW GHU .RQGHQVDWLRQ KIQJW YRQ GHU
GHP S+ :HUW GHU /|VXQJ DE 'DV IRUPDOH (QGSURGXNW GH
LVW 6L2 'LH .RQGHQVDWLRQ YHUOIXIW QLFKW JHRUGQHW
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NHWWHQYHUOIQJHUQGH NHWWHQVFKOLH%HQGH XQG NHWW
GHVVHQ ELOGHQ VLFK XQHLQKHLWOLFKJHEDXWH DPRUSKH
(LQH KRFK NRQGHQVLHUWH ZDVVHUUHLEKH 3RO\NLHVH{
JDOOHUWDUWLJH ODVVH GLH GXUFK AJDKOUHLFKH ZDVVHU.
NXJHOI|UPLJHU 3RO\NLHVHOVIXUHQ? |X GHILQLHUHQ LVW
HQWVWHKW GDV VR JHQDQQWH 6LOLFDJHO 6LOLFDJHO LVW
2EHUIOIFKH KDW XQG VLFK GDGXUFK ]XU $GVRUSWLRQ YRQ
ILQGHW 6LOLFDJHO GDKHU DOV 7TURENHQPLWWHO XQWHU D

9HUV XEFK $XVIIOOHQ YRQ OHWDNLHVHO

SURWRNROO 1XP $XVIIOOHOQ YRQ OHWDNLHVHOVIXUH DXV :D\

SHDNWLRQ

1D6L2o  +&©&r 1Dt &Qr +6L2
&KHPLNDOLHQ
6WRII 5 6IW]H 6 6IW]H *HIDKUHQV\RERO
:DVVHUJODVIO|VXQJ &
LJ
6DO]VIXUH PRO / &

*HUIWH XQG 9HUVXFKVDXIEDX
5HDJHQ]JODV XQG 5HDJHQ]JODV\
SLSHWWHQ
%YHFKHUJODYV

T

9HUVXFKVGXUFKI*KUXQJ

(LQH LJH :DVVHUJODVO|VXQJ ZLUG LQ HLQ 5HDJHQ]JODYV
PRODUH 6DO]VIXUH YHUVHW]W 'LH 5SHDNWLRQ NDQQ VRIRUYV
HLQWUHWHQ
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YHREDFKWXQJ
$P REHUHQ 5DQG GHV )O*VVLINHLWVVWDQGHYVY VFKHLGHW V
ODVVH DE GLH PLW GHU =HLW LQ GHU )OVVLIJNHLW QDFK X

(QWVRUJIXQJ
'LH .LHVHOVIXUH ZLUG LQ YLHO :DVVHU JHO|VW XQG DOOHV

$XVZHUWXQJ
'LH VFKZDFKH .LHVHOVIXUH ZLUG YRQ GHU VWIUNHUHQ 6DO
KDQGHOW HV VLFK XP HLQH %YU|QVWHG 6IXUH %DVH 5HDNWL

1D6L2o  +&§r

1Dpr &Qp +6L2 y

JRUPDO HQWVWHKW EHL GHU 5HDNWLRQ OBMWDGSLHVHOWWUH
DOOHUGLQJY DOV HLQ]JHOQHYV OROHN+O QLFKW LVROLHUEDU
OROHNOHQ PLW GHU GXRPHQIRUPHO +

2+ 2+
5b—2—6+2—6+2—5 +6L2g
2+ 2+

'LH OHWDNLHVHOVIXUH NRQGHQVLHUW VFKOLH%OLFK ZHLW!
(QGSURGXNW GHU .RQGHQVDWLRQVUHDNWLRQ LVW 6LOLFLX

6LOLFDWH

'LH 6DO]H GHU .LHVHOVIXUH P BN GBGHHIQ* UHK@WE JHAJ B ON WX k!
.LHVHOVIXUHQ HLQKHLWOLFKH 6WUXNWXUHQ =XP HLQHQ N
RGHU F\FOLVFKH 6WUXNWXUHQ ELOGHQ DEHU DXFK UIXPOL
RGHU JHU«VWDUWLJH $QLRQVWUXNWXUHQ N|QQHQ YRUOLHJ
6LOLFDWHQ KDW B6LOLFLXP GLH .RRUGLQDW LRHW UIDKIGS M UH U
'LHVH 7THWUDHGHU VLQG QXU HFNHQYHUNQ+*SIW PLWHLQDQG
OHWDOONDWLRQHQ NRPSOH[LHUW GLH KIXILJVWHQ OHWDOC
$OXPLQLXP XQG (LVHQLRQHQ +ROOHPDQQ

'XUFK GLH 7THWUDHGHUVWUXNWXU N|QQHQ 6LOLFDWH HI
DXVELOGHQ 'LH 9LHOIDOW ZLUG DEHU DXFK GDGXUFK EHGL
ELOGHQ LQ GHQHQ VLFK GLH .DWLRQHQ HLQODJHUQ N|QQH
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‘HFKVHOZLUNXQJ GHQ .ULVWDOO ]XVDPPHQ KDOWHQ 'DUSE}
.RRUGLQDWLRQV]DKO OHLFKW JHJHQH L QIHIGIIPYHD & \LIDH W D X V
JHIJHQ &0 6LOLFDWHQ VLQG DEHU DXFK $QLRQHQ YRUKDQG!
2+ RGHU'D GLHVH $QLRQHQ YRQ .DWLRQHQ HEHQIDOOV QHX\
YHUNRPSOL]JLHUW VLFK GHU $XIEDX GHU 6LOLFDWH EHWUIF|

P /IDERU N|QQHQ 6LOLFDWH N*QVWOLFK KHUJHVWHOOW
+\GUR[LGH RGHU &DUERQDWH GHU $ONDOLPHWDOOH XQG Ol
PDQ6LOLFDWH GHU 6{RPI6QPR GPMMOKHUVWHOOHQ 'LH
XQWHUVFKLHGOLFKHQ 6XPPHQIRUPHOQ NRPPHQ GXUFK HLQ
OROHYHUKIOWQLVVH ]XVWDQGH +ROOHPDQQ

(V JLEW VHFKV XQWHUVFKLHGOLFKH +DXSWVLOLFDWVW
HLQIDFKVWHQ DXIJHEDXWHQ 6LOLFDWHWURBG QY HEGWILOW] )
]ZHL PLWHLQDQGHU YHUEXQGHQHQ ,QVHOVLOLFDWHQ EHVW
PLW GURHWUDHGHUQ RGHU VHFKY 7THWUDHGHUQ ZHUGHQ DC
HWWHQ DXV 6LOLFDWWHWUDHGHUQ ZHUGHQ DOV .HWWHQV
GLH %DQGVLOLFDWH GLH DXV ]ZHL PLWHLQDQGHU YHUEXQ«
6FKLFKWHQ DXV 6LOLFDWHQ ELOGHQ GLH 6FKLFKWVLOLFDW
QHQQHQ GLH VHKU NRPSOH[H 6WUXNWXUHQ DXVELOGHQ 51

1DPH $OOJHPHLQH 6WUXNW XU %YHLVSLHO
6XPPHQIRUPHO

,QVHOVLOLFD¥H@ i =LUNRQ ®@U>6L2

*UXSSHQVL O L2 Vv@gH aP %DU\VLO2W BE>6L

5LQJVLOLFDWH2 @ >@L@ | L %HU\OO
; i, 74
A A $OH62 @
. HWWHQVLOLFBWV@ 4 A i | (QwvDwem@yJ

Z7Z2Z KRPH DUFRU GH
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6 FKLFKWYVL O LFa2W® 7DON

0J>62 @ 2+

*HUVWVLOLFDWH JHOGVSDW $OELW

1D>%$Q6@

'"HPR 'HU FKHPLVFKH *DUWHQ
BURWRNROO ]XP FKHPLVFKHQ *DUWHQ

&KHPLNDOLHQ

6WRII 5 6W]H 6 6 W]H *HIDKUHQV|IPERO
':DVVHUJODV[O|VXQJ &

XSITHUVXOIDW ;Q

(LVHQ ,, FKORULG ' Q
ODQJDQFKORULG . Q
&REDOWFKORULG 7 1

%YHFKHUJODV
6SDWHO

IHUVXEKVGXUFKI«KUXQ

:DVVHUJODV ZLUG PLW :DVVHU YHUG*QQW OLW GHU /|VX(
XQWHU GHQ 5DQG EHI-OOW 0DQ JLEW HWZD HUEVHQJUR % H
+IXVOHU

YHREDFKWXQJ
'LH .ULVWDOOH AZDFKVHQ3 XQWHUVFKLHGOLFK VFKQHOO ]X
ZDFKVHQ VLH JHUDGH QDFK REHQ PDQFKPDO YHUIVWHOQ V

Z272Z KX EHUOLQ GH
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(QWVRUJIXQJ
:DVVHUJODYV NDQQ ]XQIFKVW DEJHVFK WWHW ZHUGHQ XQG (

6FKZHUPHWDOOH ZHUGHQ LQ YLHO :DVVHU JHO|VW XQG QHX

$XVZHUWXQJ

'LH 6FKZHUPHWDOOVDO]H ELOGHQ PLW GHP 6LOLFDW GHV :I
. XSIHUVLOLFDW XVZ 'D ]JZLVFKHQ GHU :DVVHUJODVO|VXQJ
.RQJHQWUDWLRQVJHIIOOH EHVWHKW YHUVXFKW :DVVHU GX|
.RQJHQWUDWLRQVXQWHUVFKLHG GHU 6DO]O|VXQJHQ DXV]XJ
NDQQ :DVVHU LQ GHQ .ULVWDOO JHODQJHQ 'HU 'UXFN LQQF
DXISODW]W XQG 6DO]JO|VXQJ QDFK DX%HQ JHODQJHQ NDQQ
ZLHGHUXP HLQH +DXW PLW GHP 6LOLFDW XQG GHU .ULVWDO

=HROLWKH

=HROLWKH VLQG *HUsVWVLOLFDWH LQ GHQHQ VWDWLV\
ZLUG 6ROFKH 6LOLFDWH KHL%HQ $OXPRVLOLFDWH RGHU =t}
K\GUDWLVLHUWH OROHN+OH GLH $ONDOL RGHU (UGDONDOL]
$QLRQHQVWUXNWXUHQ GHU =HRWOLWKH EHILQGHQ VLFK JU
PLWHLQDQGHU YHUEXQGHQ VLQG ,Q GHQ +RKOUIXPHQ EHIL
.DWLRQHQ VLQG QLFKW IHVW JHEXQGHQ XQG N|QQHQ DXVJH
=HROLWKH UHYHUVLEHO HQWZIVVHUW ZHUGHQ 5LHGHO

(V VLQG *EHU QDWe*UOLFKH =HRWOLWKH EHNDQQW DE
VIQWKHWLVFK KHUJHVWHOOW 'XUFK 6\QWKHVH ZHUGHQ =H|
.DQIOHQ XQG +RKOUIXPHQ KHUJHV\ y
(LQ ZLFKWLJHV VIQWKHWLVFKHV =)} ¥ JJ) W =HROLWK $
GDV VR JHQDQQWH A6DVLO® PLW G IRUPHO
1D >$BL2 @ 2+ (V ZL X LVFK HLQJHVH
PDQ ILQGHW HV YRU]JXJVZHLVH LQ :DVFKPLWWHOQ XP GLH

4XHOOH ZZZ FKHPLHXQWHUULFKW GH
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9HUVXEK , ROQOHQDXVWDXVFKHUZLUNXQJ
SURWRNROO ]XU ,.ROQHQDXVWDXVFKHUZLUNXQJ YRQ =HROLW

SHDNWLRQ

0%&0 1D=HR—— 0% =HR 1D &O

02 1D 1D=HR%‘%

&KHPLNDOLHQ

BWRII 5 61W]H 6 61W]H *HIDKUHQV\PERO
OHWK\ORUDQJH 7

OHWK\OHQEOD X Xo)

~HROLWK $

'DVVHU

*HUIWH XQG 9HUVXFKVDXIE Y
(UOHQPH\HUNROEHQ a
%+FKQHUWULFKWHU :
30DVWLNIODVFKHQ
5XQGILOWHU
6DXJIODVFKH
$EVDXJSXPSH

9HUVXEKVGXUFKI-KUXQJ

0DQ JLEW J =HROLWK $ 6DVLO LQ MHZHLOV ]ZHL (UOHQPF
:DVVHU KLQJ]X ELV HLQH 6XVSHQVLRQ HQWVWDQGHQ LVW
7URSIHQ OHWK\ORUDQJH XQG VFK.WWHOW JXW GXUFK $QVF
DEJHVDXJW XQG JU*QGOLFK PLW GHVWLOOLHUWHP :DVVHU .
PDQ HLQLJH 7URSIHQ OHWK\ORUDQJH XQG VDXJW DXFK GLH

YHREDFKWXQJ

‘DV HKHPDOV IDUEORVH =HROLWK $ EHKIOW DXFK QDFK PHK
GXUFK OHWK\OHQEODX 'DV =HROLWK LVW QDFK GHP $EVDX.
EHLP :DVFKHQ PLW :DVVHU YHUVFKZLQGHW GLH )IUEXQJ MH
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(QWVRUJIXQJ
'LH /[VXQJHQ N|QQHQ QHXWUDO LQ GHQ RUJDQLVFKHQ /|VXC

JLOWHUSDSLHU ZLUG JHWURFNQHW XQG GDQQ LP )HVWVWRI

$XVZHUWXQJ

'LH .DWLRQHQ LQ GHQ +RKOUIXPHQ GHV =HROLWKYV N|QQHQ
PDQ YRQ GHU ,RQHQDXVWDXVFKHUZLUNXQJ GHU =HROLWKH
OHWK\OHQEODX WULWW PLW GHP QHJDWLY JHODGHQHQ =HR
'HEKVHOZLUNXQRQ 'DF 4WROLWK ZLUG GXUFK GDV OHWK\OHQ
'DKHU NDQQ GHU )DUEVWRII PLW :DVVHU QLFKW ZLHGHU DX

X
+ & &+ OHWK\OH
N z d
1 6 N
+!& &0 &+

SHDNWLRQVJOWE&P KMOHR=——= 0%=HR 1D &O
'DV $QLRQ GHV $]RIDUEVWRIIHV OHWK\ORUDQJH NDQQ PLW (
"HFKVHOZLUNXQJ DXVELOGHQ (V OIVVW VLFK GDKHU GXUFK

74 1D
‘e iij_l C
\
1

+<é
5HDNWLRQVD@H@F|¢W\R%‘$

'"HU 9RUJDQJ GHV ,RQHQDXVWDXVFKHQV ZLUG ]XU :DVVF
,RQHQ ZHUGHQ,RBHOQG#D/ KDUWHQ :DVVHUV DXVJHWDXVFKW
‘DVFKPLWWHOQ HUVHW]WHQ =HROLWKH GLH XPZHOWVFKIGO
DXV JDOYDQLVFKHQ $EZIVVHUQ GLH 6FKZHUPHWDOOLRQHQ
ODQGZLUWVFKDIWOLFKH $EZIVV,RQHZE EGHHQHE G BSURKG YR Q 1

6LOLFRQH

6LOLFRQH VLQG FKHPLVFK XQG WKHUPLVFK JHVHKHQ VI
%LQGXQJ LVW VHKU VIAMDEGRXOQN Q8 WS EH R L&FK UHVLVWHQW
(LJHQVFKDIWHQ ZHUGHQ LQ GHQ 6LOLFRQHQ DXVJHQXW]W



([SHULPHQWDOYRUWUDJ A6LOLFLXP XQG VHLQH 9HUELQGXQJHQ® 66 + OHLNH

$XVIDQJVSXQNW GHU 6LOLFRQGDUVWHOOXQJ VLQG OHW
OHWK\OFKORULG XQG 6LOLFLXP PLW .XSIHU DOV .DWDO\VDW
OHWK\OFKORUVLODQH HUWR KO W6 PO R @G ICRBAXRMBH6 50D QW ULRO F
56L 2+ 'LHVH NRQGHQVLHUHQ VSRQWDQ ZRGXUFK GLH WKF
6LOR[DQEU*FNHQ HQWVWHKHQ

’2"' &+ &+
l
+ &—6H—2+ +2——I6L—2—6-L—&+
|&+ & + + &

6LODQRO LVW ]JXVWIQGLJ I+U GLH .HWWHQHQGJUXSSH 6
6LODQWULRO LVW HLQH 9HUJZHLIXQJVVWHOOH 'XUFK JHHL.
GHUHQ 3RO\PHULVDWLRQVJUDG PDQ HLQVWHOOHQ NDQQ 'D
NDXWVFKXNDUWLJH RGHU KDU]JLJH 6XEVWDQ]HQ HQWVWHKH
2[LGDWLRQ 7HPSHUDWXUHQ XQG :HWWHUHLQIO*VVHQ XQG
9HUZHQGXQJ ILQGHQ VLH LQ 6FKPLHU XQG ,VROLHUPDWHUL
BFKOIXFKHQ XQG .DEHOQ

9HUV XFK 6LPHWKLFRQ ZLUNW 6FKDXPEL

SURWRNROO X 6LPHWKLFRQ ZLUNW 6FKDXPELOGXQJ HQWJH

&KHPLNDOLHQ

6WRII 5 6IW]H 6 6IW]H *HIDKUHQV\RERO

6S*OPLWWHO

6LPHWKLFRQ

:DVVHU

*HUIWH XQG 9HUVXFKVDXIEDX

5HDJHQ]JODYV \

3LSHWWHQ
5HDJHQ]JODVVWRSIHQ
5HDJHQ]JODVKDOWHU
6SLW]IODVFKH
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OHUVXFKVGXUFKI«KUXQJ

,Q HLQ 5HDJHQ]JODV ZLUG HLQ 7URSIHQ 6S*OPLWWHO JHJHE
PLW :DVVHU EHI-OOW 0DQ YHUVFKOLH%W GDV 5HDJHQ]JOD"
1XQ JLEW PDQ HLQH 3LSHWWH YROO 6LPHWKLFRQ /HID[< RG
HUQHXW B6FKXQN

%HREDFKWXQJ

6FK*WWHOW PDQ GDV :DVVHU PLW GHP 6S*OPLWWHO DXI| VF
BLPHWKLFRQ KLQ]X XQG VFKeWWHOW HUQHXW JHKW GLH 6F
]XU«FN

(QWVRUJIXQJ
'LH /|VXQJ NDQQ LP $EJXVV HQWVRUJIJW ZHUGHQ

SXVZHUWXQJ
'"HU :LUNVWRII 6LPHWKLFRQ EHVWHKW DXV GHP 6LOLFRQ 'LF

HLQHU .RQ]HQWUDWLRQ YRQ GHP 6LOLFRQ]XJHVHW]W Z X
+ & +fc & + & +

+2—6-L—2—|6L ’GL 2 ’6-L—2+
+ & &+ + & + &

'LPHWKLFRQ LVW HLQ ZDVVHUO|VOLFKHV 6LOLFRQ GDV GLH
GHU 6HLIHQODXJH HUK|KW 'DGXUFK JHUIDOOHQ GLH 6HLIH
HQWJHJHQJHZLUNW

'LHVH :LUNXQJVZHLVH NRPPW EHL OHGLNDPHQWHQ ZLH /HID
OHGLNDPHQW ZDV JHJHQ %OIKXQJHQ ZLUNW %HL %OIKXQJH
GLH GXUFK GDV 6LOLFRQ JHUVW|UW ZHUGHQ N|QQHQ (LQH |
GHU 1RWIDOOYHUVRUJXQJ YRQ .LQGHUQ GLH %DGHVFKDXP
JHWUXQNHQ KDEHQ

6FKXOUHOHYDQ]

‘'LH PHLVWHQ &KHPLNDOLHQ GLH LFK LQ PHLQHP 9RUWL
6FK*OHUYHUVXFKH 'HU HUVWH 9HUVXFK ]X GHP +DOEOHLWF
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GXUFKJHI*KUW ZHUGHQ HEHQVR GLH 9HUVXFKH GUHL YLHU
IJHKUHUYHUVXFK GD PDQ PLW H[SORVLRQVJHIIKUOLFKHP 0D
'HPRQVWUDWLRQ VROOWH QXU YRP /HKUHU GXUFKJHIsKUW :
DPRUSKHP 6LOLFLXP HEHQIDOOV ODJQHVLXPVLOLFLG HQWV!
'HPRQVWDUDWLRQ HLJQHW VLFK ZHQLJHU I+U GLH 6FKXOH
=ZLVFKHQSURGXNWH JLIWLJH GXEY® B HHZ HHLOWH VHHPIRIDY \& UH
NDQQ LP 3ULQ]JLS YRQ 6FK*OHUQ VHOEVW GXUFKJHI+KUW ZH
$XVZDKO GHU 6FKZHUPHWDOOVDO]H GDUDXI DFKWHQ GDVYV
&REDOWVDO]H GLH LFK XQWHU DQGHUHP DXFK YHUZHQGHW
PLW GHQ DQGHUHQ 6FKZHUPHWDOOVDO]JHQ ZLH .XSIHUVXOI
DUEHLWHOQ

'DV 7KHPD A6LOLFLXP XQG VHLQH 9HUELQGXQJHQ3 OIVV
HLQVHW]WHQ 'DV 7HLOJHELHW GHU +DOEOHLWHUHLJHQVFK
IDNXOWDWLYHQ 7KHPD AHOHNWULVFKH /HLWIIKLINHLW? EHV
6LOLFLXP N|QQWH LQ GHU .ODVVH DFKW ]X GHP 7KHPD A8PN
ZHUGHQ ,Q GHU .ODVVH JHKQ N|QQWH 6LOLFLXP DOV (QHUJ
AOHWDOOH DOV :HUNVWRIIH® ,Q GHU .ODVVH QDFK * LVW
AVIQWKHWLVFKHQ ODNURPROHN+OHQ?®* GLH 6LOR[DQH HLQH
OHUVXFK [+QI $QZHQGXQJ ILQGHQ N|QQWH ZZZ NXOWXVPLQL
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/ILWHUDWXU

%ODVLXV (UZDOG /BRUOGHEHXFKHAUKDDG@DO\WWLVFKHQ XQG SUIS
DQRUJDQLVFKHQHB8PUH 6WXWWJDUW 6 +LW]JHO 9HUO|

%XNDWVFK 3URISHULPHOQWH®OH 6FKXOFKHPLH $QRUJDQLV
% G .]OQ $XOLV 9HUODJ 'HXEQHU &R .*

+IXVOHU .OUSHUHLWHIONH [+U GHQ &K#HADHXQWAKHQFRWGHQE
6FKXOEXFKYHUODJ

+ROOHPDQQ $ )/HHEEYREK GHU DQRUJDBHU/FKG Q: BEBWPIUHG H
*UX\WHU

+ROOULFKHU 2WWIULHG A3KRIWRYROWBUNLBWWRBIUPVY KQ VIEHR
&KHPLH *

,QVWLWXW I|U SUEHLWVVFKXW] GHU "HXWMW~HFK&HQ *HVHW]OLF
6WRIIGDWKHODWEDOSQNLDGH LWUXVW GH ELDGH O8R[W GOO"
$XIXVW

-DFRE +HUEHUW AS5HLQVLOLFLXP *UXQGZHUNVWRII GHU 0L
IDWXUZLVVHQVFKDIWHQ LP 8QWHWULFKW + &KHPLH

6FKXQN KOWWME Z27ZZ D[HO VEKXQON QHW H[SHULPHQW HGP

KWWS Z7ZZ NXOWXVPLOQLVWHULXP KHVVHOQ GH LUM +.0B,QW

Hl E LP -XOL

.HUQ &KULVWLDQ KWWS ZZZ QZD NRQJHSWH GH HLQKHLW

IXW] %HUQG A=HROLWKH *+ HLQ 7KHPD I+UGLH 6FKXOH"3 1L
&KHPLH *
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OLNXOFLN 3DWUL]LD 6FKZDQNQHU 5REHUW - AG6LOLFLXP #
3UD[LVY GHU 1DWXUZLVVHQVFKDIWHQ + &KHPLH

5LHGHO "'BQRUIQQLVFKH &KHPRAHUOLQ :DOWHU GH *UX\WH

2EHQGUDXI 9 A&9' + &KHPLFDBOUDIBR)GHUHSBRWXWEZRQYPYHQV Fk

+

BFKPLGNXQ] 'RULW ABLOLFLXP %HGHIMOWMQUZ LWVY 198 QYF KR | WE
SQWHUULFKW * &KHP L

ROl OLFKDHO A'LH %LQGXQJV XQG +DOEQUDRWNUGHHUHQVFK
IDWXUZLVVHQVFKDIWHQ + &KHPLH

SEELOGXQJVYHU]JHLFKQLYV

Q LDPDQWVWVWAXNMHXOULNLSHGLD RUJ ZLNL 'LDPDQWVWU

=HHE %OWWDROQH (QWGHFNXQJ (LJHQVEERDIENHBE $3MRP
LP -XQL

Q WWLHUKWWS OH[LNRQ IUHHQHW GH 'RWLHUXQJLP ->
IDERU IsU N QVWOLFKH ,QWHOOLJHQ] 1Y KWWS RWV

5HLQLJHU 3UR 'U *HUQRW (W DO $OOJHPHLQH XQG [
A RQHQVWUXNWXUHQ?® ZZZ KRPH DUFRU GHLP -XQL

&KPLHOHVNL 'LSO *HRUJ -DQD %RGHQNXQGH RQOLQFE
(UVDW]3 KWWS Z7Z7Z7Z KX EHUOLQ GH DJUDU ERGHQ (LQI!
EHUOLQ GH FRFRRQ ERNX VFRB BVXEVWUDWHB E KW



