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A traditional model of the hydrogen particle in a static electric field is considered, basing 

upon the work [Hooker A. et al, Phys. Fire up. A, 55 (1997) 4609]. In that work the electrons 

should move along Kepler circles around the core, while communicating with the outer field. 

That traditional model imitates very well the genuine energy move of the direct Stark impact. 

The concurrence with the subsequent request impact is poor. It is appeared here that the 

outcomes for the quadratic Stark impact might be impressively improved in the event that 

the electrons are as yet permitted to move along traditional directions, yet whose starting 

conditions are factually examined from a circulation taking after the quantum mechanical 

one. 
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1. Introduction 

The spectrum of the hydrogen atom in frail opposite and 

equal electric and attractive fields is processed and broke down 

with stipend for the diamagnetic connection. In either case the 

energy spectrum of the profoundly energized states as a 

component of the electric field power for a fixed attractive field 

separates into three subjectively various districts. A 

characteristic clarification of this impact is found in a 

quasiclassical examination of three fold recursion relations to 

whose arrangement both issues can be decreased. The reason 

for this parting of the spectrum lies in the rebuilding of the 

states, when the connection between the electric-and attractive 

field powers is changed, therefore of the appearance or 

vanishing of successful likely boundaries. Those parts of the 

quasiclassical estimate for the three fold recursion relations 

which are essential for the examination of the two issues and 

which have up to this point not been talked about in the writing 

are thought of. 

As of late there has been an upsurge in interest in the 

issue of the portrayal of the Rydberg states in a frail attractive 

field. This is expected above all else to the revelation of the 

dramatic decline of the energy-level parting at the 

quasicrossing point as the central quantum number n 

increments. This conduct of the parting was found first in a 

mathematical calculation1 and afterward tentatively.' To clarify 

this wonder, Zimmerman et a1.l and Delande and Gay2 

construed the presence of an inexact concealed balance. A 

reliable depiction of the surmised balance and a subjective 

clarification of the dramatic decline of the parting are 

introduced in Ref. 3, where it is demonstrated that for the 

hydrogen atom in a powerless attractive field H the factors of 

the Schrodinger condition with terms up to the fourth request in 

H are detachable in elliptic round and hollow arranges on a 

circle in four-dimensional energy space. In Ref. 4 an 

explanatory articulation is gotten for the size ofthe parting at 

the quasicrossing point. Different qualities of the spectrum are 

likewise considered in Ref. 4; specifically, it is found there that 

the lower energy levels in a multiplet with fixed estimations of n 

and (m is the azimuthal quantum number) are roughly twofold 

savage for the situation when n > mfi. The parting of these 

doublets is registered in Ref. 5. The partition of the factors in 

force space is talked about in Refs. 4 and 6. In Refs. 7 and 8 a 

few variations of the quasiclassical estimate are viewed as 

which comparable to the one are utilized in Ref. 3. In Refs. 4-7 

surmised investigative articulations are gotten for the lower and 

upper energy levels in a given multiplet 

The utilization of old style models to examine quantum 

mechanical frameworks is to a great extent utilized in minute 

material science. For huge quantum numbers it is advocated 

on the premise of the correspondence rule. Additionally at little 

quantum numbers its utility isn't immaterial since it permits in 

any event to get a subjective knowledge of the elements of the 

framework; in the best cases, it is even conceivable to extricate 

quantitative outcomes in a simple manner and with a decent 

exactness. A few models are the dissipating of electrons from a 

particle, and the treatment of vivacious particle molecule 

impacts . Old style model are clearly preferred over their 

quantum–mechanical partners from the mathematical purpose 

of see. In those situations where additionally the quantum issue 

is feasible, the traditional picture is significant since it permits to 

obviously envision the current issue. Consequently the 

correspondence between the traditional and quantum 

mechanical depictions is as of now a very much considered 

subject.Recently it has been proposed an absolutely traditional 

view to the Stark impact in hydrogen : the field should 

collaborate with traditional electrons pursuing Kepler circles 

around the core. Following this work, in ref. the energy shifts 

for the straight and quadratic Stark impact have been 

registered. The arrangement between the traditional outcome 

and the specific quantum mechanical one is magnificent for the 

direct impact yet isn't useful for the quadratic impact, which just 

asymptotically for enormous quantum numbers approaches the 

right worth. The motivation behind the current paper is to show 

that, inside a simply traditional formalism fundamentally the 

same as that of , the quadratic Stark impact might be replicated 

precisely: it is sufficient to loosen up the limits on the electron 

direction and receive a factual methodology: here, the electron 

is as yet demonstrated as a traditional molecule following 

Kepler circles however the underlying conditionsare picked up 

from a distribution subject to certain rules. It will be shown that 

a much better agreement is obtained by this slightly more 

sophisticated approach. Atomic units will be used throughout 

this work unless explicitly stated. 
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2. The classical model  

Also known, the investigation of the Stark impact is 

effortlessly acted in explanatory organizes, where the hydrogen 

molecule is characterized by the quantum numbers n, n1, n2, 

m. We are thinking about little fields, for which a perturbative 

approach is sufficient they actually are acceptable quantum 

numbers. I will first quickly sum up the treatment of the primary 

request Stark impact, which will be helpful additionally to 

present the fundamental ideas utilized later. First of all, let us 

review a few outcomes expressed in. In that work a 

correspondence has been done between the quantum 

mechanical administrators and their classical partners: 

• to each set of qualities n1, n2, n, m there compares a 

bunch of classical Keplerian circles of the electron which are 

commonly circular, with flightiness ε = p1 − l2/n2 (l is rakish 

quantum number in round directions, and the classical precise 

force). At the point when time–found the middle value of over a 

time of revolution, the oval yields a non zero mean electric 

dipole second: 

 
• The Lenz vector A = p × L − r/|r| is classically a 

conserved quantity, as is its z–component in quantum 

mechanics: 

 
A is related to the electron orbit by |A| = ε. Since, besides 

this, in it was shown that d and A point towards the same 

direction, one mayidentify them through 

 
The energy shift in presence of an electric field F is 

calculated from 

 
It is immediate to see that this result agrees with the 

energy shift obtained using quantum mechanics provided. 

 
In it was checked by mathematically incorporating the 

Kepler circles in presence of an electric field and with 

introductory conditions viable with the quantized worth that the 

classical energy shifts from its unperturbed estimation of the 

amount .  

The quadratic impact is of significance when n1 = n2, in 

which case the direct term disappears. This implies in the 

language of –that the mean dipole second disappears, and this 

happens when the circles are roundabout and lying on a plane 

opposite to the field pivot. The electric field may prompt a 

dipole second by moving the electron and the core as for each 

other. The energy move for the quadratic Stark impact is 

characterized by 

 

α being the polarizability. α is related to the induced dipole 

moment by 

 
The quantum mechanical value of α for states with n1 = n2 

and m = n − 1 is 

 
In a straightforward estimation is utilized to figure the 

classical estimation of α, αcl: be r the span of the round circle 

of the electron, and δz the move along the course of F between 

the electron and the core instigated by the outside field. For 

little estimations of δz we may inexact the Coulomb power on 

the electron as δz/r3, which adjusts the power applied on the 

electron by F when 

 
The induced average dipole moment is d = δz and, from 

eq. (9) and the definition of α 

 
Since for round Bohr circles r = n2.  

Regardless of whether this is an extremely disentangled 

model, it was checked in that it depicts precisely the classical 

framework: the Hamilton's conditions for the electron were 

mathematically unraveled in presence of the electric field. The 

electron energy was resolved from its position and force. The 

mathematical outcomes were found to concur for n → ∞; the 

more noteworthy disparities are for little ns: for instance, when 

n = 1 the proportion is αcl/αQM = 2/9 ≈ 0.22. 

 

3. Conclusions  

In ref. it is commented that the primary inspiration of their 

work was to show that some quantal outcomes might be 

recuperated, at any rate somewhat, inside a simply classical 

structure, given just that the underlying conditions be picked as 

viable as conceivable with the laws of quantum mechanics. 

This paper follows precisely that line of thought, being a 

refinement of that work in that the underlying conditions have 

been picked in a more right way, however as yet staying inside 

a classical portrayal of the framework. One may ponder on the 

off chance that the value paid to have this more noteworthy 

exactness is excessively high, since we utilized careful wave–

capacities, which is identical to understand the quantum 

mechanical issue. It isn't thus, since huge upgrades are 

acquired utilizing no matter which appropriation, even that of 

eqn. which depends on simply classical contemplations. The 

other two conveyances have been picked just to give the 

peruser a correlation. This is significant for every one of these 

cases where extricating the wave work is too troublesome and 

one is compelled to resort to approximations. As effectively 

called attention to in, it very well may merit investigating in 

some of such circumstances. 
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