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(Physical Meaning )
Suppose the Homilloniam imclucks 3 term XF(E),  then
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X IF we add an appopreate external field To the sysfem , and
diffenemtiole S with respect fo the felol and sef” F=F, we
Com caladate the pwsicad average volue of the ?umtl‘ié,.
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8. Decoupling of the Nucleus- Electron Motions
We dwide the closed time path th—> > b, inlo M
seclions. Heresfter, we confine ourselves To the case N= 1,
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8. Stationary-phase Approximation
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We expand the above quantily in 2 power series in h;

the moaT S@niﬁ‘cmf Contzcéu.hon comes 'From the sTaTma/:(j
point,
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% (Saddle-point Method )
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Substiluting ®and @ imto  Fg.t0), ve gef

MRG) = - =8 (mzd«tﬂz; ah(ég%b k), R > [(R) (1)
Since the electonic motion ta governed by the PropaaaTor
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the dynomica of the elechona it eivalent B selving

bh ||<(t) R)= h(TP(t),'t) Lket), R (13)
with the inikald condilion,

[Ki=ehes T= AR (1)

8 Quantum Molecwar Dynamics
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L thgplkyR> = h(p R, L) ki), R> ~-> time~dep. DFT

(dporticke Schrsdimger eg. )

(@ Eledhomna move m 2 time dep. external PoTenM- Y/ )

% The transformation funcdion &= explES(R®I] ia eguwald]
o the e?.«.a.t.‘bm Sysr@mj (11) and (13) .
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A. Energy Consenvalion in the OMD Fquations

Rt) x Eq. (1)

PO I
@ MRtrrw = L(Emre) )

1

B - s . Bh (LR, T)
®-gm % <k)RIR - Fisresle ki), R>AR)
Here,
- Eiit féT(r?J = < ke, Rl b, Ret),t ) kit),R> Pe(R)
k

Phir,Rw,t)
2t

(r,Rit),t)
oRI(t)

+ <kuy,R|B-2R + | ket), R>

(D) & = %%% <I<£U,Rl~ﬁ(7; R, t) lkcv,k) P.(R)

PR %-(kct;ﬂ?l ’_aﬁ_cra,g_m,g) lker, R> A (R)

o d 4 ROV, A
B [QM(———dt + €<1<1U,Pl-R,(’I:th),t)!klwﬂ?>]

SR®
J PRORM, T
e zk&(m%ddt)jzl T ke, > (at)




