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Introduction
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My Task

* Finding the
(Potential)
Connection.

 Put Together a
Huge Outline of
Background
Information

* Suggest Directions
to Continue the
Project




UVR and Effects

5 separate distinctions: UV-A
(320-400nm), UV-B (290-320nm),
UV-C (220-290nm), Far UV
(190-220nm) and Vacuum UV
(40-190nm).

UVR has many effects. Here are
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Produces Ozone
Sunburn/Melanin

Ultraviolet Radiation (UVR or UV Light) is
part of the electromagnetic spectrum

Degrades PlaStIC o Ozone Production

uv
A< 240 nm

Ozone
Production

Ozone is created by
oxygen molecules and
energetic UV radiation

3:0+hv=2-:0,

UV Radiation and the Skin

Epidermis

Dermis

Subcutaneous
Layer (skin tissue
found under the
derrris)

Effects of UVR on the Skin




UVR Detection and Uses

e Photoelectric Effect
* Detectors

* Black Lights

* Purifying Water/Photolithography

E photon = hv
Vinax = 6-22x10° m/s

700 nm "
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400 nm

31 eV

o) a Light source

4
electrons -
a— Lens to reduce image

Potassium - 2.0 eV needed to eject electron

Photoelectrlc effeCt & / 71 ~=> Die being exposed on wafer




Lanthanum I\/Iangamte Series

Periodic Table of the Elements a:
Lanthanum + Manganese + Oxygen = 2 "He
B 'C N F 'Ne

Lanthanum Manganite!

* LaMnO,is a ceramic. Ceramics are EAN fe _°° T el
hard, brlttle and corrosion resistant Y "z No Mo . Ru Rh P “Ag cd "In "n sb Te "1 e
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« Strontium (Sr) and Calcium (Ca) are o fig "pr_Na Pm Sm Eu ‘Gd T Zla_v, Ho “Er Tm "Yb "Lu

two (Alkaline) Rare Earth Metals that s ........i......

are doped with LaMnOj,. T LLE e
1’ \
| ramagnetic ‘.:'.,‘Fen'omagnetic La nthanum Manganlte |S frequently
'*\ found doped in scientific experiments.
Curie point 5 .
Neel point p LaMnO,is doped with the Rare Earth

\«
/\\ Metals to increase its magnetic and

4 | conductive properties. More info
— - about why on the next slide

Temperature, K

Curie Point/Temperature



Doped Lanthanum Manganite Series

 Doped Lanthanum
Manganite has \

increased magnetic |
capabilities LA ‘H“

e These occur because ] L

— 1. The Double I 2- \
Exchange Theory vin O vin

— 2. The Jahn Teller e Lanthanum Strontium/

Distortion : :
Calcium Manganite’s (LSM
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'm a4 use is being the cathode
,,,,, o[l A TOTTO T ) of fuel cells. LSM is the
0%pe | ° S
—2%k e e most common cathode
®lo o | © Oxygen @
wee | | o (RS used today.
P |
—7\ ] o




Connection

e The Two are Connected!

Figure 1 Figure 2
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Part (a): The resistance under illumination vs. Time at 95 Kelvin Shows the Resistance under and not under illumination

Part (b): The resistance not under illumination vs. Time at 300 Kelvin

 When exposed to UV light for extended periods
of time, the electrical resistance of Oxygen-
Deprived Lanthanum Manganite Drops

* Key: Oxygen Deprived and Doped



Connection #2- PPC ~ ° Each compound

below a certain
temperature will keep
the properties
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ranct - - brought on by light.

+oxict |- ~ : | These compounds are
g, .| I showing Persistent
= : _ Photoinduced

S| . 1 Conductive (PPC)

Pl B okl properties.

t (s)

 Asyou can see in each

picture, PPC properties =]

are not exact replicas é"
of properties seen
under illumination.
However, PPC still
show impressive r7s | —_
properties. “S’
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Where to Go

Next/ _
.
Synthesis & feny .

LayRE;_xMnO;_,, (RE= Rare Earth Metal) Film

R O u t e S Substrate

* Dr. Henry Wants : .. : ~
to Test Doped  ° Possible Applications include Solar

Lanthanum Energy Technology, Fuel Cell
Manganite. Technology and NASA applications.
— He wants to test

the physical P Y

properties X‘ %
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