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Espinosa-Marzal Lab

Stick-Slip Friction Reveals Hydrogel Lubrication
Mechanisms Langmuir, 2018, 34 (3), pp 756765
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Autonomous Materials Systems —s
Beckman Institute
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pH Responsive Coatings

pH Drop
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PobSnTe Photodetector o

SImOﬂ Egner O in Pbg g5Sng 15Te1.yOy

Objec*lves 1E+19 @ 8.75233E+18 p'type
" Tunable detector in mid-IR & ses S arBAE s
g 4_7 Mm <E 0 ® @® 1.42163E+18
8 0 0.02 0.04 L d 0.06 0.08 01 0.12
0 Room Temperature £ s -1.34885E+18 O, (Oxygen At% vs Te)
. . . o
0 High responsivity S oo
O p-n junction Q n-type
L 15E+19 ® -1.53241E+19
Strategy/Approach S 2evo
= |ncorporated PbO into the source to . . v e
reduce carrier concentration Implications/Key Findings
= Resulted in carrier type = PbO in source changes from p-type to n-

change type

= Studied PbSnTeO material with leads to increase in p-type
various characterization techniques = O preferentially binds Sn in bulk

* FTIR, XRD, Hall Effect, XPS, - Less Sn than targeted
Responsivity = Oxygen bonding prevents evap.
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Key Points for Discussion Today oo

= Effect of PbO in source
= Calculation of band gap
= PDbO affect on crystal structure

= Oxygen binding to Sn in the bulk
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Thermal Evcporo’rionSSQPq\ ITesO odo
" Target: PbygsSng 1sTe1vOy o RISy
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Sample Summary Fogo

Target WDS

Pbg 855N0.15T€0.9900.01 Pbg g6SN0.14 T€1.020-
Pbg 855N0.15T€0.97500.025 Pbg ggSNg.12T€0.990-
Pbg 855N0.15T1€0.9600.04 Pbg.9oSNg.10T€0.960-
Pbg 855N0.15T€0.9500.05 Pbg goSNg.11T€1,00-
Pbg 855N0.15T€0.9000.10 Pbg.92SN0 08 T€0.990-
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Carrier Conc (n/cm”3)

Carrier Conc (n/cm”3)

* Te composition unrelated to carrier conc.

4-Probe Hall Effect — Carrier Concentrafion  seerser
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4-Probe Hall Effect — Mobility
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* Mobility matches carrier conc trend™ 1. _\wps (Tellurium At% vs O)
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Polycrystalline Structure - XRD sponsor
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* PbO does not greatly affect crystal structure
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Reflection
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Transmission: CaF2 Disk removed
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Depth Profiling XPS
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* Higher binding
energy peaks show
oxygen binding

* O preferentially binds Sn in the
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Accomplishments & Plans odo

= Able to tune carrier concentration and type with PbO

= Discovered oxygen in the source leads to Sn bound oxygen in the
bulk

= Future experiments with TEM to determine bulk oxygen location
= New deposition method that separates SnTe from PbO

= |nvestigate what variables account for carrier concentration change
n O
0 Te vs. PbSn
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Thank you

Questions?

Ihr 19

emat@mit



