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Deelogxqj 6154= Vfkhpdwlvfkh Gduvwhooxqj ghu Dek�dqjljnhlw ghu srwhqwlhoohq Hqhujlh ghv

+d, Juxqg0 xqg +e, ��W0]xvwdqghv vrzlh ghu +f, �6s%c+c50]xvw�dqgh yrq Hwk|ohq yrq ghp

Wruvlrqvzlqnho " xp glh F0F0Dfkvh1 Glh dqjhuhjwhq ]xvw�dqgh zhughq plw Skrwrqhq ghu

Hqhujlh k�� @ 9=5 hY e}z1 k�2 @ ; hY huuhlfkw xqg glh }xjhk�ruljhq V|pphwulhq vlqg

lq Dxivlfkw xqg Vhlwhqdqvlfkw plw ghq hqwvsuhfkhqghq Zlqnhodqjdehq looxvwulhuw1 Glh ghq

Jhrphwulhq }xjuxqgholhjhqghq Gdwhq vlqg ^PFO<9d/ PFO<9e` hqwqrpphq1
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(  )π,π*
S (  )π,σ*1

(  )n ,σ*

(  )n ,σ*

C H  + HCl2 2

C H  + Cl2 3C H  + Cl2 3

C H  Cl + H2 2

h  = 6.2 eVν

(1)(2)

(3)

(4)

(5)

(6)

Deelogxqj 6155= Vfkhpd }x Vfkqlwwhq hqwodqj ghu Glvvr}ldwlrqv0 xqg Holplqdwlrqvnrru0

glqdwhq ghu pxowlglphqvlrqdohq Srwhqwldohqhujlh��dfkh yrq Fkoruhwk|ohqhq1 Sur}h� +4, lvw

hlqh Nxuyhqnuhx}xqj ghv sulp�du dqjhuhjwhq ��W0]xvwdqghv plw ghp k�rkhuhq uhsxovlyhq

q�W0]xvwdqg/ z�dkuhqg Sur}h� +5, hlqhu lqwhuqhq Nrqyhuvlrq }xp qlhguljvwhq jhexqghqhq

Vlqjxohww0]xvwdqg hqwvsulfkw1 Qhehq ghu lqwhuqhq Hqhujlhxpyhuwhloxqj +6, lq ghp odqjohel0

jhq V�0]xvwdqg vlqg glh Nrssoxqjhq +7, xqg +8, zlhghuxp plw Nxuyhqnuhx}xqjhq }x dq0

wlelqghqghq q�W0]xvw�dqghq yhuexqghq1 Ehl Sur}h� +9, huirojw hlq vwudkoxqjvorvhu �Xehujdqj

lq ghq Juxqg}xvwdqg1 Ehl ghu Glvvr}ldwlrq dxi ghu q�W0Io�dfkh zhughq Fo0Dwrph iuhljhvhw0

}w/ z�dkuhqg Glvvr}ldwlrq dxi ghu Juxqg}xvwdqgv��dfkh }x KFo0Prohn�xohq vrzlh }x K0 xqg

qlhghuhqhujhwlvfkhq Fo0Dwrphq i�xkuw1 Gdv Vfkhpd lvw dq hlqh Deelogxqj dxv ^PWP<5` dq0
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Deelogxqj 6156= Lrqhqdxvehxwh dov Ixqnwlrq ghu Yhu}�rjhuxqjv}hlw � }zlvfkhq ghp

Sxpslpsxov ehl �� @ 533 qp xqg ghp Surehlpsxov ehl �2 @ 59: qp1 Glh Vljqdoh vlqg

xp glh lq ghq olqnhq rehuhq Hfnhq jhjhehqhq Idnwruhq yhuju�r�huw1 d, F2K
n
e +Glh gxufkjh0

}rjhqh Nxuyh uhsu�dvhqwlhuw glh Dqsdvvxqj plw �u @ 458 iv xqg � U� @ 63 iv, e, F2K
n
� ^Glh

jhvwulfkhowh Olqlh lvw plw ghqvhoehq Dqsdvvxqjvsdudphwhuq jh}hlfkqhw zlh glh Nxuyh xqwhu
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 geringer Franck-
Condon-Überlapp

Deelogxqj 6157= Looxvwudwlrq ghv Qdfkzhlvhv lqwhuqhu Nrqyhuvlrq lq Hwk|ohq1 Qdfk Deodxi

ghv qlfkwdgldedwlvfkhq Nrssoxqjvsur}hvvhv lvw hlqh Lrqlvdwlrq yrp krfk vfkzlqjxqjvdq0

jhuhjwhq hohnwurqlvfkhq Juxqg}xvwdqg dxv gxufk ghq Surehlpsxov dxijuxqg yhuvfkzlqghqg

nohlqhu Iudqfn0Frqgrq0Idnwruhq qlfkw phku p�rjolfk1 Glhv ehzlunw ghq Vljqdodeidoo qdfk ghu

LF1
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W ellenpaket
 V-Zustand

Kon. Durchdringung
              V-Z

Kon. Durch  dringung
                        Z-N

Grundzustand N

W ellenpaket-
verbreiterung
Z-Zustand

C-C-Torsion

E

Pyram idalisierung

o. H-M igration

C-C-Torsion

Pyram ida-
lisierung

H-M igration

(a)

(b)

(c)

Deelogxqj 6158= Olqnv= Looxvwudwlrq ghu Ghirupdwlrqhq +d 0 f, ghv Hwk|ohqprohn�xov/ glh

ghq ]xjdqj }x ghq nrqlvfkhq Gxufkgulqjxqjhq dxi ghu uhfkwhq Vhlwh hup�rjolfkhq1 Uhfkwv=

Vfkhpdwlvfkh Gduvwhooxqj ghv Uhdnwlrqvsidghv lq Hwk|ohq1 Glh guhl uhsu�dvhqwdwlyhq Srwhq0

wldohqhujlh��dfkhq hqwvsuhfkhq ghp sulp�du ehy�ronhuwhq Ydohq}}xvwdqg Y/ ghp lqwhuphgl�duhq

]zlwwhu}xvwdqg ] xqg ghp Juxqg}xvwdqg Q/ glh gxufk }zhl nrqlvfkh Gxufkgulqjxqjhq +FL,

plwhlqdqghu yhuexqghq vlqg1 Glh Sihloh ehvfkuhlehq glh lp Wh{w glvnxwlhuwhq Wudmhnwrulhq i�xu

glh Dxveuhlwxqj ghv Zhoohqsdnhwhv= hlqh vfkqhooh Ehzhjxqj }x Ehjlqq hqwodqj hlqhv vwhlohq

Deidoov lq Ulfkwxqj ghu huvwhq FL/ jhirojw yrq hlqhu Yhueuhlwhuxqj dxi ghu pxowlglphqvlrqdohq

]zlvfkhq}xvwdqgv��dfkh vrzlh hlq dqvfkolh�hqghu odqjvdphu Gxufkwulww gxufk glh }zhlwh FL

ehl vwdun yhu}huuwhu Jhrphwulh1 Glh Judskhq vlqg dq Deelogxqjhq ghu Duehlw yrq E1 Vrhs

xqg vhlqhq Plwduehlwhuq + ^PYH33`, dqjhohkqw1 Glh Dee1 lvw ghu Duehlw yrq E1 Vrhs xqg

vhlqhq Plwduehlwhuq ^PYH33` hqwqrpphq1
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1 x1 a

τ / ps

τ2 = 30 fs
τL = 125 fs

C2H3Cl+
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τ2 = 30 fs
τ1 =  40 fs
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1 C2H+
2

τ2 = 30 fs
τ1 =  40 fs

x30 c

Deelogxqj 6159= Lrqhqdxvehxwh lq Dek�dqjljnhlw yrq ghu Yhu}�rjhuxqjv}hlw � = Glh Vljqdoh

vlqg xp glh lq ghu mhzhlov olqnhq rehuhq Hfnh dqjhjhehqhq Idnwruhq yhuju�r�huw1 Glh gxufkjh0

}rjhqhq Olqlhq vlqg Dqsdvvxqjhq yrq Vlpxodwlrqvnxuyhq plw �u @ 458 iv xqg �2 @ 63 iv i�xu

F2K�Fo
n +d,/ �2 @ 63 iv xqg �� @ 73 iv i�xu F2K

n
� +e, vrzlh �2 @ 63 iv xqg �� @ 73 iv i�xu

F2K
n
2 +d,1 Glh mhzhloljhq Yhuvfklhexqjhq ghu Vljqdopd{lpd vlqg gxufk Sihloh jhnhqq}hlfkqhw1
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Deelogxqj 615:= Lrqhqdxvehxwh dov Ixqnwlrq ghu Yhu}�rjhuxqjv}hlw � = Glh Vljqdoh vlqg xp

glh lq ghu mhzhlov olqnhq rehuhq Hfnh jhjhehqhq Idnwruhq yhuju�r�huw1 Glh Dqwhloh ehl odqjhq

Yhu}�rjhuxqjv}hlwhq ghv F2K
n
� 0 +e, xqg ghv F2K

n
2 0Vljqdov +f, i�xu � A 3 vlqg gxufk hlqhq

hlqidfk0h{srqhqwlhoohq ]huidoo plw �f @ 443 sv dqjhsd�w1 Glh guhl Ehlwu�djh +4, 0 +6, zhughq

lq Dee1 615; huno�duw1
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Deelogxqj 615;= ]huidoovvfkhpd yrq hohnwurqlvfk plw plw ghu Hqhujlh yrq 915 hY dqjhuhjwhp

Ylq|ofkorulg1 Glh Ju�r�hq H
E��
� xqg H

Ef�
� vwhkhq i�xu glh lqqhuhq Hqhujlhq ghv Prohn�xov mhzhlov

qdfk lqwhuqhu Nrqyhuvlrq }xp V�0 xqg }xp Vf0]xvwdqg1 H
E��
�cUJ? xqg H

Ef�
�cUJ? vlqg glh }xjhk�ruljhq

lqqhuhq Hqhujlh ghu �xehu V� xqg Vf jheloghwhq Lrqhq xqg i�xkuhq }x ghq +glvvr}ldwlyhq, Lrql0

vdwlrqvndq�dohq xqwhu +4, 0 +6,1 Ghu Ndqdo +7, xqg glmhqljhq xqwhu +8, vlqg plw sulp�duhu Glv0

vr}ldwlrq ghv qhxwudohq/ dqjhuhjwhq Prohn�xov yhuexqghq/ xqwhu +9, vlqg vhnxqg�duh Iudjphq0

wdwlrqvsurgxnwh dxijhi�xkuw1
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Deelogxqj 615<= ]hlwdek�dqjljh Lrqhqvljqdoh yrq wudqv0Glfkoruhwk|ohq xqg vhlqhq lrqlvfkhq

Iudjphqwhq qdfk Dquhjxqj plw 533 qp0Lpsxovhq ghu Gdxhu �u @ 488 iv1 Glh Vljqdoh vlqg xp

glh lq ghu mhzhlov olqnhq rehuhq Hfnh dqjhjhehqhq Idnwruhq yhuju�r�huw1 Glh gxufkjh}rjhqhq

Olqlhq vlqg Dqsdvvxqjhq yrq Vlpxodwlrqvnxuyhq plw �u @ 458 iv xqg �2 @ 63 iv i�xu F2K2Fo
n
2

+d, xqg F2KFo
n
2 +e, e}z1 �2 @ 63 iv xqg �� @ 73 iv i�xu F2K2Fo

n +f, xqg F2KFo
n +g,1 Glh

mhzhloljhq Yhuvfklhexqjhq ghu Vljqdopd{lpd vlqg gxufk Sihloh jhnhqq}hlfkqhw1 Qhehq ghp

Ehq}ro0Ndoleudwlrqvvljqdo +h, lvw glh vlpxolhuwh Nuhx}nruuhodwlrqvnxuyh lq +d, dov jhvwulfkhowh

Olqlh hlqjh}hlfkqhw1
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