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ABSTRACT

The twe photon processes with one electric dipole photon and

another electric quadrupole photon are investigated. These processes

with selection rules different from two-electric dipole photon process

may be tested by experiments with high power lasers.
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1. Introduction

With the high power lager techniques,it is possible to study the
excited states of atoms and molecules by two photon spectreoscopy. The
twe pheten processes of electric dipole photon were calculated by
1)

many suthors In this paper we restricted our investigation to one

dipole and one gquadrupole photon absorption,which is slightly smaller
than the two electric dipele photon process.

2, Theory of one electric dipocle and one electric gquadrupole gphoton
absorption

The incoming beams are two plane peolarized laser heams with the

vector potential
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We now study the twoa photon absorption of electric dipole and
quadrupole, these two photons are from two beams respectively.

The incoming plane polarized laser wave may be expressed as
some spherical waves with different parities.
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narmonic functions,as shown in reference (2).

are the wvector spherical

With the expression (2) ,the transition rate of the hydrogen atom
from the initial state | n, £> to the final state < n, /| through

the absorption of one electric dipole photorn and one Yuadrupole
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ERE

photon may be derived by a straightforward application of Feynman

n
dlagram for perturbaticon thecry of QED (21. The result is M ’;‘tw} in Eq.({5) for different cases are gilven as fcllows
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vector of laser wave in classical approximation.

With the approximation tJr << 1,one obtains
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L, Results for ground state of hydrogen atoms

nh
Now we give the M }(w} of the ground state for atcmic hydrogen,
l {

ie. n, =1, 4= 0.
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With the nonrelativistic approximation, P'nvp‘ (¢J+L,,L;) can be
Io
daccurately evaluated by using the Coulomb Green’s function method.
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A useful integral representation involving g}(y,r,r') has been

introduced and derived by Rapoport and Zon (3)

1 1 r+ g'r
Iy (.8 = -~ — [drdr (xrr _E___ﬁ____ .
g ‘AP Zmn[rr(rm exp | 5T g Wy
Lol 1
277 (2 +1y Hay )ﬁ* 7 (1-g)1-g"
e F2F +2,0+1), p+2~y, me—te ol 1
ei-vhrasgy ayp ¥ 4 [y (1+4 }(1+p’)) o

where zF‘ is the usual hypergeometric functien. Substituting wave

functioma R ,(r) and R F(r) we obtain the radial second order matrix

element in terms of J {f.
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where the units,in which,}'ﬂ= c = l,are used,

In order to simplify the calculation we put

ng f (arefami gyl n, [,
M (W) = ——o—m——mmen (w) (20)
v 4, 2700(2 §,+1) n, §,
The quantltyM (2} has zero dimension. Using the expressions
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been done. The results are shown in Fig.1,Fig.2.It may be compared

to the future experiments with high laser power.
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FIGURE CAPTIONS

Fig.1 1s + 2p Two photon relative absorption probability and
dipele photon frequency.

Fig.2 1s -+ 4d Two photon relative absorption probability and
dipole photon frequency.
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