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Abstract

It is demonstrated that in the framework of the perturbation theory on laser field strength and the Fermi
equivalent photon method expressions for photon transition, probabilities can be obtained that permit
the derivation of scaling laws in terms of atomic state quantum numbers and pulse duration. A unified
approach is developed that identifies universal scaling parameters for energy and pulse duration that
allow analytical investigation of the interrelation of scaling laws for the two important regimes of above
and below-threshold ionization. Mumerical studies are presented that illuminate the conditions for linear
and nenlinear regimes of photoionization, as dependent on the cycle number and carier frequencies.
We also discuss analytical asymptotic forms of the different regimes of photoionization. Finally, we
develop a generalized unified approach that permits studies in terms of principal and orbital quantum
numbers as well as in pulse duration for any regime of camer frequencies. © 2016 [OF Publishing Lid.
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published conienis ave lreely accessible
through the Intermet, and (2) readers are
given copyright permission (see Box 1) to
repuhlish or reuse the content as they ke so
long as the author and publisher neceive
proper atiribuion [1]. Becenily, some
publications e begun oflering an apen-
acocss option thal changes for Tntense
pubdication without granting readers Rl
peuse pights, sech as Springers Open
Cheice or Nawres  Sciemific Repors,
Thesse pubdishers have adopred o business
medel through which authors pay for
immediate publicarion an the Tterien hiat
thie pahilisher nonethekss keops conmereial
e Tights for itsell This is oot full open
acess (see Box TL

Creming open access vight maners bee
canse the new publishing moded is designed
o increase the pace and impact of scieniilic
communication thraugh the power ol the
Internet, Immediae, free pablication in-
creases the adience for scientific research
aned avercames the imcreasingly
biurrier io access impaosed by ihe b

is 1o shifi o a model than uses coparighs
1o contrml peuse of content w one that uses
cogyright o enconrage republication, pres-
ervation, and wanslation,

Why Support the Open-Access
Financial Model?

Pricing  of wadiional, subserption-fi-
pansoed seiemtific joamals = highly mefli-
cient. The growth in digital wechnobsges and
in diginal metworks shoukd be didving dosn
the price of acoess w0 e sehalarky joursal
linerauire, ban instead prices have incieased
at a vate greatly inoexees of inflagen (g,
[4.3]. Maoreover, sudics from  jowrnal
publishing i seme disciplines shose thar
commercial joumal publishers sucecssfilly
charge sgnificanihy more than oncame
mercial jowrnal piblihers, such as schilarly
siwcieties, even when the commercial offer-
ings make less valuable comribations o the
progress of science and  knowledge as
measured by citations (e.g., [B]L

The economic voots of the  pricing
problem are mor difficudt o discern,

Journal pablishers provide a plaform

Between authars of journal artickes and
their readers. In these situsons, the go-
between can choose 2 mix ol prices 1o
cach side of the relationship, usually
charging more to the party that s more
thepencdent on the ge-between, The tradi-

their demand is velarively inelastie for v
reasons, First, libeares are mission-driven
o acouire & hroad a0 swath of the
Tieramre a5 they can alford 10 serve their
patrans efectively, Second, subscriptions
for academic journals within @ given field
are noq readity interchangeable, wnlike,
sy, subscriptions 1o news magasines,
because cach arademic journal pablishes
unigue research. Having their subscribers
aver a barrel, commercial publshers have
steadaly consolidated w reduce their costs
while increasing profits through ancom-
petitive pricing [7].

The apen-access model fundamenially
shilis the balance of power in journal
publishing, and therchy greatly enbances
the efficiency and efficacy of sciemilic
communication. In s moes commen
form, the model shilis the costs ol
publicaton entirely 1o the author-funder
site of the relationship s as o brvaden
avtes as far as the Intermet reaches amid to
vir U e for amy Bingering wsage
15, By shifing the costs of publica-
tion emtirely e the awthor-funder side,
Journals must compete head-o-head on
quality and  price withour  diminishing
impact through price oF wsage bamices
Because authors have greater choiee over
where 1o publish than lheaies have over
whethey 10 sihseribe.  This  increased
competition will reduce the overall costs
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