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ElectronwParamagneticwResonance

Problems

ElectronzparamagneticzresonancezbEPRvziszazspectroscopicz
toolztozstudyzmaterialzwithzunpairedzelectronszandziszusedzinz
Physics’zMaterialzScience’zChemistryzandzBiologyxzItzallowsz
tozobservezvariouszpropertieszofzmaterialszbyzobservingzthez
behaviorzandzlocalzenvironmentzofzelectronsx

Generally’zeachzlight’szfrequencyz
correspondztozazspecificzexternalz
magneticzfieldzinztermszofzenergyxz
EPRzworkszbyzshiningzfixedz
frequencyzEMzradiationzwhilez
sweepingzexternalzmagneticzfieldz

zz

However’zEPRzdoesznotzalwayszshowzazreliablezsignalxzAlthoughz
EPRzarezexpectedztozdetectzonlyzemittedzlight’zitzalsozhappensztoz
detectzthezreflectedzlightzpassingzthroughzthezsample’zandzsomez
spuriouszeffectszoccurszbecausezofzthiszlightxzThezdetectedzradiationz
acquirezsomezphasezaszitzpasseszthroughzthezsamplezbeforezbeingz
measuredzbyzthezdetectorxzInzaddition’zlargezvolumezsampleszorz
sampleszwithzazhighzconcentrationzofzspinszarezsusceptibleztoz
refractivezbroadening’zwhichzcanzartificiallyzchangezthezsignalxzThez
goalzofzthiszsummerzwaszdesigning’zmakingzandztestingznewzsamplez
holderzgeometriesztozminimizezthesezeffectsxzz

DesigningwandwMaking

FirstzstepzwaszdesigningznewzsamplezholderzshapeszusingzODzdesigningzsoftware’z
SolidWorksxzIzdesignedzazstandardzsamplezholderzshapezandzthreeznewzsamplezholderzshapez
aszbelowx
z

WithzStandardzShape’zspuriouszeffectszarezcausedzbyzperpendicularlyzreflectedzlightzonzthez
flatzbottomxzInzorderztozavoidzthosezreflection’znewzsamplezholderszwerezmadeztozreflectz
lightzintozdifferentzdirectionszandzletzdetectorzonlyzreadzemittedzlightx
z Oncezthezdesingnigzwaszcompleted’z

samplezholderzwerezmadezfromzteflonzrodz
usingzazLathezfollowingzthezdesignzatz
UCSBzPhysicszmachinezshopx
Withzthezcreatedzsamplezholder’zIztookz
measurementszwithzEPRzandzcomparedz
datax

TeflonwRod

Lathe

SamplewHolder

Whenzlookingzatzsignalzdata’zthezperformancezwaszjudgedzbasedzonztwozcriteriaxzOneziszhighzamplitudezwithzlowznoise’zandzthezotherzonezisznozdistortionzfromztheoreticalzlineshapex
NotezthatzthezdatazmisseszConezUpzShapezbecausezIzwaszunableztozcompletezthezmeasumentzwithzConezUpzShapezdueztozhardwarezproblemsxz

intozsamplezmaterialxzByzdetectingzreflectedzEMzradiationzandz
showingzitzaszazsignal’zEPRzallowsztozobservezthezbehaviorz
andzlocalzenvironmentzofzelectronsxz

Withzlowzpowerzlight’zConezDownzShapezgavezthezbestzlineshapezoutzofzthezthreez
samplezholderxzAdditionally’zConezDownzShapezgavezthezhighestzamplitudexz
Therefore’zIzconcludedzthatzConezDownzShapezgavezthezbestzsignalzwithzhighz
powerzlightx

NormalizedwSignalwDatawwithwLowwPowerwLight

TheoreticalwSignalwof
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NormalizedwSignalwDatawwithwHighwPowerwLight

Withzhighzpowerzlight’zConezDownzShapezalsozgavezthezhighestzamplitudexz
However’zConezDownzShapezcausedzanzunexpectedzbumpzaroundz7xj5zT’zwhichzisz
notzgoodzlineshapexzOnzthezcontrary’zSlopezShapezgaveznozdistortionzwithzlitttlez
noisexzTherefore’zIzconcludedzthatzSlopezShapezgavezthezbestzlineshapezalthoughz
ConezDownzShapezgavezthezlargestzsignalxz

Sherwin’swGroup’swEPR

MeasurementzwithzLowzPowerzLight
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3xzCompletezthezmeasurementzofzConezUpzShape

WxzFurtherzAnalysiszonzthezmeasumentzresult

OxzUsezODzprinterzforzprecisezcontrolzofzshape
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