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Variational Calculations of Scattering* 

It has been found that the behavior of calculated results using variational 

principles for scattering problems is rnther different from that previousl~~ 
known for hound-state prol)lems. As more :md more adj ustnble terms we 

added to the trial functiou, the “stationnry” value for the phase shift does 
not converge snioot hly, hut, may on occwion turn out to hr grossly in:~ccuratr, 

In this paper the phenomenon is displayed and pnrtially :tn:~lyzed, hut not con,- 
pletely understood. We seem to be stuck with the couclusion thtlt for :t given 

umount of colllprlt:tt,ioII:Ll l:ilmr, a scattcriug phase shift may he detetminrd 
only to an :~~ur:tcy an order of magnitude worse t ban that of the :tn:tlogous 

eigenwlur prol~lrni. 

The exprwsioll 

I, = s +*(I3 - H)fi (I) 
is stationary with respect to variations of the trial function $J, whelk # approaches 
the corrwt8 solution of Schr6dinger’s equation. It, is necessary only to requirr that 
$ go to zero at infinity rapidly enough (for example, j’$~*+ = I), and WC hairc 
the Rayleigh-Ritz variational principle for eigenvalucs E:. The standard pro- 
wdurc is to expand fi in terms of some c*onvcwient set of func+ions xi , 

and variation of the constants C’, gi\w the wtll-knowrl ( finite’) mat ris cigrn\-nlrw 
problem. 

* Supported in part by the Advanced Research Projects Administration t hrouph the 
U. 8. Office of Xaval Research. 



Hi’;’ _ xz *Hx, ; 

Construct the trial fmwtion $ :IS follows: 

n-here 

cp = [(siiilir Icr) + Xiwskr’r)j(r)]l ‘(43~)” ((it) ) 

is the nsymptrkic part, :uld the functions x1 die off rapidly as /‘ --t = . 7%~ funca- 
tioll j’(r) is put in to shkld the 1 ‘r singularity with the (*OS /CT term at r --) 0, and 
is not HOW of particular interest. The distribution of factors /i is sr~c*h that every- 
thing is finik at l< -+ 0, X going to minus the sv:lttcGg Ir~~gth. 

Sow we look cfilosrly at the ~xriation:d principle. 
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Fro. 1. Hcsults of a varest.ricted rjational calculation xith 6 = 0 
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