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As e ~aeaalt af a wide variety of skudies on photos-pthssis in Iflipinag plaaga 

and plant fragments, together with the devs%apmen& of p$ol;o~easitive, photo- 

voltaic junctions in inorgpnic c r y s t ~ s '  and t ~ ~ e  d i ~ e ~ v e r y  and exploration of 

aemicoachctfon in organic moleeuPar substances " 39 4o " 6q a suggestion has 

been made 8n 9 u  l3  that the psimary quanfium concrersicn process in 
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photsssptbet2c tissues lnvoPves the creation and separation off charge to ogpoaita 

side8 o$ an a ~ ~ e & r f c d 1 y = e ~ ) x 1 ~ t ~ u c t e d  Pamint$, foklowed by the trapping ob both 

the electrons and the hoPsa which then lead Bs their respectiwe chemical psQceaoes, 

na=aPy, reduction sf carbon dioxide and oxidation of the water 4x9 oxygen. This 

has led us to study model systemsg as semisonductor. with a view to creating 

arm ssgmic phstsvsltaic jwefism. 9 4 

'We have Bound that mapesiam ghthdacymine (MgPB] discs coated -nirlieh a 

thin Silm of air -oxidized tetramethyl p-ghsnylensdimine (%M+D] are organic 

syotema which do show the pbtovaltaic effect, The ggadraum voltage aa yet 

el~jvelrpped by one of these discs was 200 mv. The rise and wqie iaatrument- 

limited [ &I sac).  The. maximurn power cutput was only 3 X watt.. The 
8 power 0ta.ip~t  appear^ 0 0  be limited by an internal cell rcesiatancs of 3 Q ohms and 

by tho m ~ ~ . m u m  zadia~e energy incident 083 the j'h~nctiglra, 

Disce  1,s c m  in d i m s t a x  a d  0, l  cs3n $hick *sere %orrneB by p;t.essiplg pow dew^ 

&%gPh in a die. These ddi~crsr were then mads phstovoltaie *en coated with a film 

of air-oxidized T-MgD $7 evaporation sf an acetone sotution of the aminse. The 

coated sides of the discs weips pressed in coataet with a conducting glass e;kectrl.~eBe 

by a aQair;zIess s$sal pffaton applied t o  the back of the disc,  This foamed the photo-, 

sa"8%.i,c zeBS q~hicb was placed in a vacuum ch-ber dorag with ouitable ePscPzZcal 



Zecrcrds is Z;r"dsuilgatiaao Xhring measurssments a mesh%a?ied pzaaaure 02 '9 k3/ 'Psz~ * 

-4 kci& tho disc againall: $be gloss a d  a gas pressure wi 40 mrn Eg -#as aaiataine&, 

The junction was illnminated by passing light dram a 530-wa;tt prsjec%ion %ai""~.p 

a h ~ ~ ~ z g h  a window in the chamber a d  through the con&ucklag glass e i e ~ t ~ 3 d e ,  A 

recordbnag vibrating reed e3leci;romster was useel tco measure the gho%ovshirags, 

photc4c~nductiviOp and rssiatansca of $he cells. i%c$i@n @ ~ I C ~ F I  $02" the ~h~&~av8318ai~ 

effect and the ghstocsndacti*ty were obtained by use of a Baaach and Lomb 

monachrsmator. 

In aIL1 eases the MgPh layer was at a positlave potsmtid with respect 0 0  &Q 

axidized TM+D layer, In&icatlng electrm transfer ~ r o m  the MgPh to the TWD,  

Sever& junetfona9 were  made with MgPh and TM+D where precautions were taken 

to prevent air oxidati~n of the axnine. These jumtfoas prodaced little or no 

de$act&Ps pbotdvsltags, dazdiclatinlq that the o,xidiaed TM+D its requiredo Space- 

charge effects were present. ~ d y  when there was a visible amount of white un- 

oxidiesdl TM+D on the coated MgPh discs, The MgPh done eAibitsd RQ pho%a- 

volkai~ effect. The ornidixed TM+D done gave ;a very smdl pBlt)t~v~Pfai(~ ei$ed=t, 

appearhg slightly negative wigh respect to the atamis oxide Ilaycea 0f the conducting 

@agsQ The action spectra 0% the photov~ltaic effect and the phot~conhetivity of a 

repxessntative cell ore shown in Fig, 4 .  

The action rjlgectnma, &though resemb14ing that of the ablilorpkion of solid 

magnesium pl$thalocy9nine, does not coincide with it, Thie i a  to be expsc9ed 

since the action epectr~aan should be that 0% the junction layer rather % h a  of the 

magnesium phthalocymine itself and perhapa ha8 wroas in common with Wurste~~s  

blue than with the phthdocyanf ne derivative, 

A completeIy different system has also been investigated in a preliminary 

way, A matrix of eoroaene was coated with a thin layer of o-cUoran%l as am1 

electron acceptor, h thins caole the intern& rce~ietazaee of the cell w88 extaemeRy 
11 high (10 - ohms :! but a photovoltaic effect wara easily measured in which the 

eoronene was positive and the cchloramil layer was negativeo These and athlei 

oystsans involving matsics~ of much better condugtivity and both electron donm 

and electron acceptor Payere are baing investigated in greater detail. 
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Figure 1. PHOTOCONDUCTIVITY AND PHOTOVOLTAIC 

EFFECT AT Mg PHTHALOCYANINE-OXIDIZED TMSD JUNCTION 


