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pHOTODET'-{CHIIENT, photoabsorption, aiLcl
I etectrc)n attachlDent experimcnts arc rapidi,r. giving
confidence in a r-alue for the electron ainnitl ott n-r. grr.,
ot abor.lt 1.f i e\'.t-3 Hon'elcf, antbigtritl still exists
in the deterrririation of this parametcr bv r:lcctr.on
rnp:lct techniques.a This note reports a cleter.ntinaiion
of the electlon allinitt' of oxt-gen using photon irnpacl
methods to observe a pair produclion process

1'he techniqr-rc usccl in this studr. consistecl of nreas_
Lrring the threshold for thr for.ruitiorr of O+ fronr 01
tia the proccss: Or-lhv:g+f O-. T|e tl.rresholcl lar.,-
for_this t_r'pe of process has been discussecl lrrer.i<tuslr,.5

1'he appalatus usecl, csscntiallr. that cleicr.iLr,i J.,i,..
vioLrslr', s'as modificd along thc lincs srrggestecl earlie16
to perntit operation s'ith a differentiall-r. punrpecl lisht
soLlrce. Tire FIophelcl contintiunr in hclir.ir-n l.as rrscci
as the sorlrce of iorrizing radiation. T'he lranrlpass i fr.Lil
u'idth at half-r.naxinrunr) of thc iunizing r.aclialion
cnteritrg the ionization chamber u.a_q about .l A or
approxirlalelr'0.07 eV at 700 A. t't is banrin,idth r.as
chosen as a compl-omise betn,ecn ion inteusitv and
rnonochrorr ra tol resolrrl ion

f'he result of this strrdf is shon,n in lrig. 1. If rhe
Flanck-Condon region intersects the clissoclation iirnit
of the ion-pair state, one rr-ould e\J)ect a shar.p unsct of
ionization follot'ed br. a slon'iv r.ar,r.ing fLrncrir.,n clLte
to triinsit.io's * hich occr.rr to the r.ibrational co'rirrrLrr-'
above the clissociation limi1. Ions proclrrcecl abor.c tirc
dissociation limit \\.ill, of coLrr.s,., poi.es: Iiinctic ener.g-\..
FigLrre 1 erhibirs a ltehalior. n-hich l.e beliele to be
consistent n'ith this inter.pretation. The breaclrh ot the
-sharp rise at the onseL of ioniza.t.ion rellects the band_
pass of the monor:hromator at the thresholii uners\.
and is consistent ri'ith a discontinuitr- at thr.eshoici.
'l'he. slon-er dropoff above thrcsholc[ r.ejlccts the _s]rapt:
rii the Franck- (lonclon densit-r- ancl the fiict that the
ion collec-tion cfliciencl' decreases r,,.ith increasins initial
iun kinetic rn(.r{\'.

The trr-re threshold for this process rvotLlcl be the
rridpoint of the rising portion of the cr,rrve if the
threshclld behavior was a step funct.ior-r eqrLivalent io,
in this case. a continuunr of 6 functions aboi.e thre_.hold
and n'oulcl be the peak clf the crrrve if the thr.eshokl
bchavior \\'as an i,solated delta fLrnction. Clearlr-, the
correct value nrust lie betrvcen these limits, ancl these
Iirnits pLrt a maximtim error on the c_letennination.
(lonvoh.rtion of the actual resolution function ancl an
cxcitation function consistent rvith the cross scctiorr
above threshold indicates that the correct thresholl
is at 80!i of maximurn peak height. I(inctic onergv
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l:tc. 1. Pf,oioionization elhciencr, curve lor thc: processO-- .r- U . n - ls e iLrrr, ti,,n ,,i l,lrul olr (,ncfg\..

cor.rsiclerations n'ould r.cduct: this slightlv. 'fhese con-
sirlcrrations lead to a value of 717.8+1.0 A or 17.26i+.
0.(121 e\i.

'fhe erruation i'elating the threshokl of the ion-pair
pfocess 1o the elc{rtroD alfinit.-r.of oxl'{en, E.i\.(O), is

E..\. (o I : Drr o") +I. p. (O) -.{.p. (O+) J-K.8.,

lr.here.D,,IO:) i-c the dissociation encrg\.of oxr.gen
(5.11++0.002 t:\'),2 I.P.(0) is the ionizarion poteniial
of oxvqen (13.61+ e\r) ,8 A. P. (O f ) is the appearance
potential here obscrvecl. ancl K.E. is the kinetrc ener.gv
of frasnrentation rr.hich t.e belicve to be zero at the
ir.rterpleted thleshold of liig. 1. Using the thresholcl
hcre dcteln.rinecl. ri'e obtain E.-{. (O) : 1.{61*0.024 e\i.
l'his valire is to be conrparecl l-ith Branscotttb's el ol.,r
vahie of 1..165+().005 ancl Bcr.n-,s: r,alue of l.4ig+
0.002. '1'he discrepancv t hich ciists, if an-r., betrveen
orrr valric arrd those of Branscontb et al. and Berrv
corrld be rlue tr.r an crr.r.ir ir.r thc value of the rlissociatioir
r:nerg,r' oi O,,.

It rs r:lear t hat the valtre obtaincd fronr inrpact
experir.nents plodrrcing ion pairs is consistent rvith
values obtained br- othcr methods.
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