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Abstract 

Organic spintronics is the new emerging field of research, where organic semicondu

tor (OSC) materials are applied as a medium to transport spin-polarized signals. In 

the present work, we report an enhanced magnetoresistance (MR) in organic spin 

valve with oxygen plasma-treated pentacene (PC) spacer . The spin valve contain

ing PC without the treatment shows no MReffect, whereas those with moderately 
I 

plasma-treated PC exhibit MR r atios up- to 1.64% at. room temperature. X-ray pho

toelectron spectroscopy witq .depth profiling is utilized t~ characterize the interfacial 
~ 

interface quality and in turn to enhance the, MR perforrrtance in organic spin valves. 
I 

The interface formed b~t\\,een the metal and the 'osc layers is the key to the 
. 

performance of OSC-basedspinb;:onicdevice. 0 elucidate the relationship between 
• • l .. , " 

interfacial electronic properties and device performance , we report interfacial char

acterization of organic spin valves (OSVs) with a thin organic semiconductor (OSC) 

spacer of 3,4,9,lO-perylene-teracarboxylic dianhydride (PTCDA) dusted with par

tially oxidized alumina at the OSCjferromagnet (FM) interfaces. Up to 13.5% mag

netoresistance (MR) is obtained at room temperature with these PTCDA-based 

OSVs. Near Edge X-ray Absorption Fine Structure (NEXAFS) spectroscopy re

sults show that the PTCDA molecules form a well-ordered in-plane structure with 

their molecular plane mostly parallel to the substrate surface. X-ray Photoelec

tron Spectroscopy (XPS) measurements reveal interfacial electronic interaction be

tween PTCDA and FM; while the application of a thin dusted AlO x layer at the 

PTCDAjFM interfaces prevents the electronic hybridization and preserves effective 

spin injection from FM into the OSC spacer . The systematic information of inter

facial properties provided by the work, including electronic structure and molecular 
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orientation at the OSC/FM interface, is crucial and helpful to the design of future 

organic spintronic devices . 

Graphene-based materials, formed by one or a few crystalline monolayers of 

carbon atoms, are promising candidates for electronic devices because of their un

usual electronic properties based on the 'if electrons. Ferromagnetic ordering of such 

graphene based material generated by energetic proton beam implentation or hy

drogenation get intense interest due to its potential application for scientific studies 

and spintronic devices. To investigate the impact of the proton irradiation on the 

electronic structure of graphene-based system, few layers of graphene grown on SiC 

(graphene/SiC) were irradiated by 2 MeV energetic proton beam. Space-resolved 

NEXAFS spectroscopy reveals disoriented domain of the graphene with sp3-formed 

hybidization formed at the irradiated .. area due to the irradiation. Space-resolved 

XPS spectra show that the grapl!.en~ 'is"stable upon proton irradiation, whereas the
.'" 

electronic structure of SiC~s destroyed dramatically. 1:,hese results , along with the 
,~ . 

morphology measured by AFM, suggest th,at, the electrdnicstructure change may 
.. ~ " I I L 

be induced by the struc ture ~econstJuctio'n wnioh is caused by the hydogen blisters . I I "", I . 
and made by the implant~d protop, rather thlfL!l caused directly by the proton ir

, 
radiation itself. The ability. to lo~ally manipU1~te th.e structure and properties of 

, 
EG/SiC system using focused jOJ i ,beaIlLcould c5p€di~ up a new route to engineering 
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EG /SiC system which is potential forgrapheii.e-based electronics and spintronics. 

NEXAFS, 


Organic s 

http:grapl!.en

