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16:06 Electrrni-I~oact Dissociation of Fl' B. H. LENGSFIELD ill and T. N.
~9 I
imSOGNO .Lawrence Livermore NBtionall.a1vr.o1"Q' - We have carried out a

theorelical dctmnination of electron impact dissociation aoss sections for F2 from

S 10 30 eV via exciiation of \he tWO ~ (3n" and In,j exited electronic states.

The Ihrec-SIBte clOse coupling calculations were carried out using the complex Kohn

variational method. This work will focus on \he genc:ralion and use of lCCuntle

multi-configuration target SIBte wave funcUons in tbcsc type of calculalions. The ,

short-range c:oneIalion tmns that have to be introduced 10rdax unphysical

onhogonalily consttainlS between the target and the SlClllf.eringwave functions can
, . ,

give rise 10 a plethora of pseudoc'esollllllCCS at inIamcdiaIe energies when 1ai-ge-scale

CI ,target wave functions are used. We discuss sevcra1 techniques for ~venling

thisproblem.. .
, .Work perl'ormed uncb' the auspices oCthe U~. DePt. ofEnc:rgy by the ~ce

Uvennorc Nationa1Labcntory ~ COIUrKt No.)V-740S-ENG-48.
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using the complexKohnvariationalmethod.The responseof the tar- ..
getSil4 moleculeisdescribedbyanabinitioopticalpotentialwhich~"'~"
contains of the order of 6000 configurations describing excited states... '"iF

of the target in the presence of the scattered electron. We find. in agree_~~ ."
ment with previous work. that there is no R.amsauer minimum in the' 'if,!
static-exchangeapproximation(noopticalpotential).Withthe optical . . '.,.
porential. excellent agreement is 'found with available experimental ."'t~~
data in the region of the Ramsauer minimum. We identify the behavior ',. ..t;;;.

. of the cross section near 3 eV incident energy with a weak d-wave /~.~
shape resonance.and we discusshow the inclusionof additionalcor. ~.

relation effects may modify the ~puied cross sections in that regio. .

.Work at Ohio State supported by NSF CHE-8922836 .Work ai.\'ff
Lawrence Uvermore National Laboratory performed under the aus-
pices of the U. S. Dept. of Energy under contract W-7405-Eng-48. .
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. ,I". .. " ~, . I..: ,.. ~.: C7 13 Laser Assisted DieleCtronic Recombination'ln
~;\~ TheoreticalSbJdvofLowEnemoElcctron"NH~Scatterin~S.D. H.iQhlyCharoed .Ions. S. N. Dixit ~M. H. Chen. Lawr~nce
,PARKERandC.W.McCURDY.OhioStateUniversirvT.N.RESOGNO L~vermor~ Natlon~1 ~aboratory... --- In lase.r assl~~ed

. . , . dlelectroOic recombination (LADR).the DR rate IS modified
LawrenceLivennoreNationalLahoratoly.. -WehaveusedthecomplexKobo by absorption and re~emission of photons. Near
method 10study low ent:'ZBYelectron JC8Utringfrom NH3. We have found Ihat it is resonances with intermediate states can enhance the LADR

. ' .' . . '. rate significantly.'We' are examining the possibilities'of
essentia110 take ~ actXMIIItof the I~g.range dipolartield 10properly descn'bc observing LADR in Helium-like ions. We are calculating lib'
the elaslic diffcmttial cross section at sma1langles. as wen as \he momentum initio LADR cross sections ,In order to determine specific
transf~aosssection,atcoUisioncnezgicsbe1ow3eV.Wehaveadoptedahytnd .level schel!'e ~nd to estimate the required laser inten.sities..

h . hich.L- Io . f . .' for observing enhanced ,LADR.'Detailed results wllI.,be
approac InW W.x.componentsotheT-matnxareobtaincdfromab presented "., .' -.. ,.,. , .' -~.:". .,-,~..,..,..,

. initiOvariationalcalcu13tionsandthe'~ y ~hi gh
'. com Whi'>.L . . "'.~. .. . ~ .~... ,;~ . .{. <'f:' ~ ::1i,, JC. 1"' YI . ~. -. ...~ ..,. u. 'f j_ _.

'areneededlOobtain~ ed sccIio' ~'. . Ie .",. Work performed'under,the auspices of the.U.:-:~S
veq aoss ,os,are . lnaSUDppcnurbative,",' Department of Energy by the Lawrence Uvermore Nation'

manna.U~ otha i?~~gaIOrs~ho.haveenoneou1syapplied~ typem..' Laboratory Under Contr~ct No: W-7405-ENG-48. ."J'~O'!f!P
i " ; hybrida~tocompute.diff~tialaossscclionsdim:lly,weshowtba1the '-,. w,:'\..r..: ,." ':.' . .;,~,~

j

: I. hybridschemeismorcproperlyapp1ied~cbescaaering'~!inJde. Thelowenergy - ''''~ ")':;'~.
., -' . '. , '." '. N. . \ SESSION C8: DAMOP: FUNDAMENTAL. . ~', . .,.
I .~. aoss sections""':findaremgoodagreementwitha~1e experimentaldaIa.' , MEASUREMENTS AND PRECISION i ..~..( , . .~.I'::"

';~;~I':'-.J _ '. .' - - - .., . , ,. '.',"-"~ - .,..~.l _ \."4J _.-:7f._~'-'!~~::..Hi~J~tr
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'1;' , .~.*wcxtperformedUI1dU~ miccs Ofiheu.s: ~ Of~ bythe~ '~:. Monday afternoon, 22 April.1991 ."':,' . ""~~." . -
,I.:;. ,". . <'."""-" .C" ':-":'~' ,.£:~. .r_. ~ , ... Room 29 WashingtonConvl!DtionCenteratI4:30r".
,,,I. "UVermorcNationaIy61wo ~1DIdaCOllll'aCtNo.W740S-ENG-48 .1 ..,. ,,,,.', ..-" . , , . ,... ~. ""

fr:ii . , --7. .~. - . . .« .. '. t. G Greene presiding' " "., (, .. .".) ;;,' ;.'~.. ~-k7

.,~'L ;;. -; '. ~.. ~31~ :~t1~~~~~::2~~;':~:0~~i!5~~~:~:ii:::~'I ":::~..:~~36 ,-1';~i~~fJ~{~11t!rt~i~ft~~}~t~,~::~}g
~'I,:, '_. _ -, . . .'), , ,.. . .C8 1 Watt Balance MethOd for Oetenmnation of Planck's Const
,.,i,'; .., 'C21i4 B.L:lCHNEmER,LosAlamosNalionall.Rhoralnrv,T.N.~"""'"'' .,.., " ; W.L.'Tew, P.T. Olsen and E.R.WilIiams, ~

.,*'" 1. RESOGNOandB.H.LENGSFIELDm.LawrenceLivermnreNationalT . ,..~." ",- . .,' Highly accurate voltage standards based on ~liSOne1fect ha'
l~1;"'. , LahoratorvC.W.McCURDy"..OhioStatetJnivem~-Weicponresu1tsofa ',,:.,. longbeenmaintainedat N.JST.Whensucha standardIscalibrateda
h:'j ~-complex Kohn variational calculatiOtiof the low eneigy e1cctrooscaIIering from .! .a 51 voltage, as measured In terms of a known force, the Josephson'co:
I~:' . C214. Thecalcu1ationsinchideexchange,targetdistonionandpolarizationviaa ' KJ =2e/h,may be determined In 51 units. Similarly, the 1nt,egra1quan' .
1:,1'. ; . . separable.ab inUioopticalpotentialconstrucICdusingboundSIBtetechniQues.,. Hall e£iect p~vides a very accurate representation of the ohm. Heno

I'\1' .' The.calculationsreveala lowenergyshaperesonancein2B2&symmetryat 1.83 ,. '. resistance s~n~ard~ at Nl5,I' are now calibrated in, !erms .of.,
,j, 'eV. Inexce1lent~t withbothbeamandswarmmeasurements.In. ..J\ VonI<1itzlngconstant,RK=h/il. While these calibrationscan'be mal

I
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.
'\, .; .. .~dition.a~ery~wenergy~ei-~:r~~p~mn~been ~. ; :;"'" with~'p~lativ!!-'acCUr~CYof.lo-8.~r .better;. the accu

.

racy,o(fp!'
..'Ii" i !fiscovered In the 2Aa aoss secbOllat 200 meV.' Such tII1IUt1Iahave been'. . ,.. determinations have heretofore ,been limIted.~ about. 10-«>.~ wa~

. '.~~ observedinatomsandmoleculeshavinga highdegrceofsymmetry(eg.CH4.)...".,
.

balance method represents a, significant improvement in.
.
' forc!

"',-, Althoughswannmeasmcmcnts'havesuggestedthepresenceof suchminimain' ; determinations by using a classiCal cu~t balance modified ..to allow

!

. '

.
: manyhydroCarbons.includingC214, dIerebasbeenskepticismorithepan of ;';\ verti.cal motion of the force' coli throu~h a stati~ magnetic. fiel~

" 1 , . , '. many experimentalists 10accept these data as facL Our calculalions are the first ": '. gradumt(1). A two, part measurement detemunes the ratio of the 51 watt ~o

r
'
.
' '. to confJ!1D\heexistenceof theRT ~ect inas asphcricala moleculeas'C2H4

.
and . . an el~cal. watt in .tenns of Kl. !U\d RK ~). Firs!, a .know,n gravitati9na,I

. ,,:il ". .. . su8¥~ that such minima are a ubiquitouSfeatureoCmanye"-polyatomic. . ... "" force IS compared ~th the force ~n the COIl.carrymgan azunuthal c:un,e~1
'1 ,',., ! ~': collision cross sections.', I.,~ . '..,.' "." ~ ::<,.;" " ..;oj,.}. In a radial magnetic field. The coil Is then swept vertically at a ~
~lr,i' .: ""., . *workperfonnedunciad;~1~ ~ ~-U.s:'~ ;;r~ "b;&'1:: ~'., ... velocityto p~u~ an EMF.that determlnesili.emutUalinductance;'Th.~
~fh~ :.' AlamosandLawreiiCeLivemiorcNationaIL.abOratories:"Suppor1edbyNSF~r", ,,,,,,resultsare combmed to )'leld K/2RK-4/h , in 51units. .Wepresen];,
..' .. . ,CHE-89:?:28.36.anda ~t fromtheOhioSupacomputerCenter. "->., ~ ,. 'VJ.t"\~," pre~minary.measurementsusing th~~~ISI~~tt ~n':!. ~~ .~.~~,~'f~ . ,. ""... .:--. ~,. ..~": ..!"
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~, .~o.)!! .~ ~~.. ."J.:~d B~ ~ LENGSFlELpIII, LawrenceLIvermoreNational.Labom- ;~"\ Cn ~CIO:clqSyncli~!1izRdo'!;,a.ncl.~troP11)f,,~e~UD~~Wat

", f . .12IX: -:-We have performed calculations of.total andlJifferential crQss .~-,J,:Speed...pf .UgbL·U'CLIFFO~ ~.M.wn.L \;r.WashingtOn U,"~.irWc.'
/'~;..}< . sectionSfore--Si!4 cOllisions'litimpa.ct.ener!ieSbetween0and7~SeVf~t' analyze : several receni~cxpCiimental.'tests 'of the .isotropy ,of'tb~ Coc
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