
Appendix B

Kinetic couplings

B.1 Kinetic coupling terms
�������

of the �	� and �	�
�
states

In section3.6only thekineticcouplingswhichhavebeenusedin thedynamicscal-

culationsareshown.All othermatrixelementsof �
����� and������� aredepictedin this

appendixfor thesakeof completeness.Furthermore,thesmoothedsplinesof the

CI andMO coefficientswhichhavebeenusedfor thecalculationof thecouplings

aregiven.

B.1.1 Splined curves of the CI coefficients in the case of sym-

metry ���
In thefollowing figures,theoriginalCI coefficients(dots)areshowntogetherwith

smoothcubic splineapproximations(solid lines). Dots in parentheseshavenot

beenusedin thesplineprocedure.In thefigurecaptions,standarddeviations� in

thesplinesmoothingprocedurearegivenin brackets.
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FigureB.1: CI coefficients:(a) &('*),+ [ - =0.021].(b) &('*) . [ - =0.01]. (c) &('*) / [ - =0.01].

Thecoefficient &('*) 0 is zeroeverywhere.
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FigureB.2: CI coefficients:(a) &(BC),+ [ - =0.021].(b) &(BC) . [ - =0.01]. (c) &(BC) / [ - =0.01].

(d) &(BC) 0 [ - =0.005].



AppendixB: Kinetic couplingterms 140

-1

-0.8

-0.6

-0.4

-0.2

0

0.2

0.4

0.6

0.8

1

1.5 2 2.5 3 3.5 4

distance(Mn-CO)/Å
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Figure B.3: CI coefficients: (a) U(VXW,Y [ Z =0.025]. (b) U(VXW [ [ Z =0.01]. (c) U(VXW \
[ Z =0.02]. (d) U(VXW ] [ Z =0.004].
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C
I 
co

e
ff
ic

ie
n
t

( )

kXlam n

(a) (b)

(c) (d)

Figure B.4: CI coefficients: (a) U(o�W,Y [ Z =0.004]. (b) U(o�W [ [ Z =0.0005]. (c) U(o�W \
[ Z =0.005]. (d) U(opW ] [ Z =0.005]. Thecoefficient U(o�W ] hasbeenassumedto becon-

stantatdistancesbelow2.5Å, sincethe q Yprts statehasnotbeenconvergedatthese

points.
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B.1.2 Splined curves of the orbital coefficients in the case of

symmetry u�v
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FigureB.5: Orbital coefficients:Originaldata(dots)andsmoothcubicsplineap-

proximationwith standarddeviationof 0.01(solid lines): (a) ������� ���C����� . (b) �������  p� .
(c) ������� ���C����� . (d) �������  p� .
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B.1.3 Kinetic coupling term ¡£¢¥¤�¦ of the §�¨ states
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FigureB.6: Elements½¿¾ÁÀ and ½ÂÀp¾ calculatedusingtheCI coefficientsaccording

to equation(2.121).
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FigureB.7: Elements½¿Ö×À and ½ÂÀpÖ calculatedusingtheCI coefficientsaccording

to equation(2.121).
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FigureB.8: Elementsì¿í×î and ìÂî*í calculatedusingthetheCI coefficientsaccord-

ing to equation(2.121).
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FigureB.9: Elementsì��pî and ìÂî�� calculatedusingtheCI coefficientsaccording

to equation(2.121).
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FigureB.10: Elements��� � and ���!� calculatedusingtheCI coefficientsaccording

to equation(2.121).
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FigureB.11: Elements��67� and ����6 calculatedusingtheCI coefficientsaccording

to equation(2.121).
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FigureB.12: ElementsJ�K7L and J�LMK calculatedusingtheCI coefficientsaccording

to equation(2.121).
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FigureB.13: ElementsJ�b!L and J�L�b calculatedusingtheCI coefficientsaccording

to equation(2.121).
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FigureB.14: Couplingelementy{z}|M~� � and y{z�|M~��� calculatedusingtheCI coefficients

accordingto equation(2.121).
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�e�7�h����

�� ��w�� /(1
/Å
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FigureB.15: Couplingelementy{z}|M~� � and y{z�|M~� � calculatedusingtheCI coefficients

accordingto equation(2.121).
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FigureB.16: Couplingelemenẗ{©}ªM«¬7­ and ¨{©�ªM«­�¬ calculatedusingtheCI coefficients

accordingto equation(2.121).
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FigureB.17: Couplingelemenẗ{©}ªM«À ­ and ¨{©�ªM«­ À calculatedusingtheCI coefficients

accordingto equation(2.121).
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B.1.4 Splined curves of the CI coefficients in the case of sym-

metry ÁÃÂÄÂ
In sectionB.1.1theCI coefficientsof the Å�Æ stateshavebeenplotted.Here,theori-

ginal CI coefficients(dots)areshowntogetherwith smoothcubicsplineapprox-

imations(solid lines)for the Å�Æ Æ states.Dotsin parentheseshavenotbeenusedin

thesplineprocedureandstandarddeviationsÇ in thesplinesmoothingprocedure

aregivenin brackets.
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Figure B.18: CI coefficients: (a) ÝßÞáàãâ [ Ç =0.02]. (b) ÝßÞáà ä [ Ç =0.01]. (c) ÝßÞáà å
[ Ç =0.012].(d) ÝßÞáà æ [ Ç =0.03].
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Figure B.19: CI coefficients: (a) ùûúýüãþ [ ÿ =0.02]. (b) ùûú ü � [ ÿ =0.01]. (c) ùûú ü �
[ ÿ =0.003].(d) ùûú ü � [ ÿ =0.01].
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B.2 Kinetic coupling terms
�����
	

of the �
� and �
���
states
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FigureB.20: Couplingelements'�(*),+.-0/1(*)2+ , 35476*89;: and 35476*8:<9 , calculatedusingthe

CI coefficientsaccordingto equation(2.119).
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FigureB.21: CouplingelementsRS(<)2+T-0/1(*)2+ , 35476*8U : and 35476*8: U , calculatedusingthe

CI coefficientsaccordingto equation(2.119).
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FigureB.22: CouplingelementshSi<j2kmlonpi<j,k , q5rts*uvxw and q5rts*uwyv , calculatedusingthe

CI coefficientsaccordingto equation(2.119).
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FigureB.23: Couplingelements� i j k l�n i j k , q rts*u� w and q r7s*uw � , calculatedusingthe

CI coefficientsaccordingto equation(2.119).
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FigureB.24: «2¬ states:Diagonalelementsof ­5®7¯*° calculatedusingtheCI coeffi-

cientsaccordingto equation(2.119).
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FigureB.25: « ¬ ¬ states:Diagonalelementsof ­ ®t¯*° calculatedusingtheCI coeffi-

cientsaccordingto equation(2.119).


