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Amide I vibrational transition: (v = 1650 cm-1, ( = 20 cm-1, ( = 0.144 a.u.
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TDC approach
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Perturbation approach
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Implementation

Calculate 
[image: image43.wmf]å

å

Î

¶

¶

=

ai

I

I

ai

I

R

S

l

a

la

la

w

μ

μ

,

,

2

h


Calculate 
[image: image44.wmf]å

å

¹

=

ak

ai

ak

ai

ai

I

ak

I

T

μ

e

g

e

e

g

t

,

,

,

,

,

,

,


Calculate 
[image: image45.wmf]å

-

=

k

ak

m

lm

k

ak

l

lm

V

b

gb

g

t

w

a

t

,

,

,

,

)

(

2


To calculate 
[image: image46.wmf]gb

a

k

, set transition frequencies (v and dipoles for each amide k

[image: image47.wmf]y

y

x

x

k

u

u

v

k

v

e

e

μ

μ

+

=

=

0

)

,

(


Where 
[image: image48.wmf]x

z

y

e

e

e

´

=

, 
[image: image49.wmf]|

|

CO

x

CO

x

z

r

r

´

´

=

e

e

e

, 
[image: image50.wmf]CN

CN

x

r

r

e

=

, 
[image: image51.wmf]C

N

CN

r

r

r

-

=

, 
[image: image52.wmf]C

O

CO

r

r

r

-

=



[image: image53]
Amide vibrational transition dipole parameters

	Transition
	(v / cm-1
	ux / au
	uy / au

	Amide I, natural
	1675
	-0.101
	0.103

	Amide II, natural
	1552
	-0.117
	-0.024

	Amide I, deuterated
	1667
	-0.116
	0.100

	Amide II, deuterated
	1482
	0.058
	0.054


Use 
[image: image54.wmf]m

l

lm

w

w

w

=

, 
[image: image55.wmf]1

cm

20

-

=

G

lm


COOH group
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[image: image61]
dcis(OC,H)~2.3,  dtrans(OC,H)~3.01
COOH vibrational transition dipole parameters

	Transition
	(v / cm-1
	ux / au
	uy / au

	O=C-O-H cis, natural
	1763
	0.0905
	-0.1163

	O=C-O-H trans, natural
	1787
	0.0621
	-0.1232

	O=C-O-H cis, deuterated
	1756
	0.0247
	0.0309

	O=C-O-H trans, deuterated
	1779
	0.0713
	-0.1235


Single state limit
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(1.3)

[image: image72.wmf]å

å

å

¹

-

D

D

-

=

n

l

n

l

m

m

m

R

m

m

m

R

n

E

E

n

R

l

l

R

n

E

)

0

(

)

0

(

,

,

)

2

(

n

n


Static approach
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