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PurposePurpose

 TPC is filled with liquid argonTPC is filled with liquid argon
 Needs to be pureNeeds to be pure
 If not, electrons will be eaten up by theIf not, electrons will be eaten up by the

otherother  moleculesmolecules



How it worksHow it works

 Use of photoelectricUse of photoelectric
effecteffect

 Depending on workDepending on work
function, photonsfunction, photons
kick out electronskick out electrons



How it worksHow it works

 Light shined at aLight shined at a
photocathode, startsphotocathode, starts
to emit electronsto emit electrons

 Potential differencePotential difference
applied acrossapplied across
copper platescopper plates

 Electrons emittedElectrons emitted
accelerated to anodeaccelerated to anode
and collected thereand collected there



How it worksHow it works

 Quantum efficiencyQuantum efficiency
of cathode must beof cathode must be
measured so wemeasured so we
know theoreticalknow theoretical
number of electronsnumber of electrons
emittedemitted

 Electrons drift toElectrons drift to
anode, current isanode, current is
measuredmeasured



How it worksHow it works

 Theoretical number of electrons emitted isTheoretical number of electrons emitted is
known, compared to actual number receivedknown, compared to actual number received

 If argon is impure, electrons will be eaten byIf argon is impure, electrons will be eaten by
molecules (e.g. water or oxygen)molecules (e.g. water or oxygen)

 Electrons absorbed will not get to anodeElectrons absorbed will not get to anode
 In TPC, no events would be recordedIn TPC, no events would be recorded



Why Argon?Why Argon?

 Argon does notArgon does not
ionize or combineionize or combine
with other elementswith other elements

 Sending electronsSending electrons
through it doesnthrough it doesn’’tt
change any of itschange any of its
propertiesproperties

 Makes Makes $en$e$en$e



Light sourcesLight sources

 Italian scientistsItalian scientists
(ICARUS) have(ICARUS) have
performed a similarperformed a similar
experimentexperiment

 Fiber and flashlampFiber and flashlamp
used as light sourceused as light source

 We investigated aWe investigated a
similar fibersimilar fiber



The FiberThe Fiber

 Special quartz fiber usedSpecial quartz fiber used
(others absorb UV(others absorb UV
wavelengths)wavelengths)

 Fiber is brittle and mayFiber is brittle and may
wear out, length may bewear out, length may be
a factor as wella factor as well

 Replacement in detectorReplacement in detector
is difficultis difficult



  Fiber testsFiber tests

 Different lengths ofDifferent lengths of
fiber testedfiber tested

 Conclusion: moreConclusion: more
light absorbed bylight absorbed by
wire as lengthwire as length
increases, or moreincreases, or more
light may escapelight may escape
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More fiber testsMore fiber tests

 Fiber tested inFiber tested in
phototube, pulsedphototube, pulsed
overnightovernight

 Conclusion: FiberConclusion: Fiber
does not wear outdoes not wear out
easilyeasily
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More fiber testsMore fiber tests

 Tested in phototube with filter (~255 nm), pulsed overnightTested in phototube with filter (~255 nm), pulsed overnight
 Conclusion: output voltage less than unfiltered, but still linearConclusion: output voltage less than unfiltered, but still linear

Filtered light in air
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Filtered vs. unfiltered in air
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More fiber testsMore fiber tests

 Tested at cold temperature (in LN2)Tested at cold temperature (in LN2)
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More fiber testsMore fiber tests

 Tested with filter in cold temperatureTested with filter in cold temperature
 Conclusion: Filter makes big difference in output voltage,Conclusion: Filter makes big difference in output voltage,

temperature does nottemperature does not
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Fiber Linearity Test
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Fiber test with gold cathodeFiber test with gold cathode



Conclusions on fiberConclusions on fiber

 Fiber efficiencyFiber efficiency
depends on lengthdepends on length
but not onbut not on
temperaturetemperature

 Gives relatively smallGives relatively small
signal for thesignal for the
wavelengths wewavelengths we’’rere
interested ininterested in



Our ExperimentOur Experiment

 Is fiber or UV LED better?Is fiber or UV LED better?
 Gold, gallium arsenide, silver, Gold, gallium arsenide, silver, CsICsI, and, and

niobium have all been used as cathodesniobium have all been used as cathodes
 Many tests done with 255 nm and 355Many tests done with 255 nm and 355

nm LEDnm LED’’s, only the 255 is of interests, only the 255 is of interest
since it is more energeticsince it is more energetic



Thanks!Thanks!
 Thanks to Andrea Albert, WalterThanks to Andrea Albert, Walter

JaskiernyJaskierny, Hans , Hans JostleinJostlein, Jamie , Jamie MolaroMolaro,,
Stephen Stephen PordesPordes, and , and Leonel Leonel VillanuevaVillanueva


