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TRIVIAL SHIFTS FOR CONDUCTING MATERIALS
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Electrets
Materials with Permanent Charges

Artificial Muscles

Tactile Patterns,

Braille Interfaces

Electro-Photography

Xerography

Supercapacitors

Tribology

Triboelectrification

Prevention of Detonation

Information Storage

Electrochemistry

Actuators,

Sensors,

Displays

Optical Devices, 

Adaptive Lenses,

Diffraction Gratings



M.  Aschwanden,  A. Stemmer, Optics 

Letters, 31, 2610 (2006)

Polymeric, electrically tunable diffraction 

grating based on artificial muscles

Advances in Dielectric Elastomers for 

Actuators and Artificial Muscles

Paul Brochu, Qibing Pei, Macromol. Rapid 

Commun. 31, 10 (2010)



Techniques for Detection of Charge Built-Up 

(AFM - KELVIN PROBE)

G. M. Whitesides et. al., JACS. 2009, 131, 8746

H. O. Jacobs, Langmuir 27, 7321 (2011)



Elektrostatische Aufladung durch Separierung von Ionen an Grenzflchen: 

Kontaktelektrisierung von ionischen Elektreten

Logan S. McCarty und George M. Whitesides*

Angew. Chem. 2008, 120, 2218 – 2239

---------------------------------------------------------------------

Electrostatic electrochemistry at insulators

CHONGYANG LIU AND ALLEN J. BARD*

The identity of charges generated by contact electrification on dielectrics has remained unknown for 

centuries and the precise determination of the charge density is also a long-standing challenge. Here, 

electrostatic charges on Teflon polytetrafluoroethylene) produced by rubbing with Lucite 

(polymethylmethacrylate) were directly identified as electrons rather than ions.

Nature Materials VOL 7 JUNE 2008 

Organic Electrets 

A.J. Bard 
Crypto Electrons do 
Chemsitry (Cu2+ -> Cu0)









Oxidized 
Si(2p3/2) Sİ(2p3/2) F(1s)

-CF2- C(1s) -CH2- and organic  
contaminations
C(1s)



Applying  Voltage Across the Sample



294 292 290 288 286 284 282 280

0.0

0.2

0.4

0.6

0.8

1.0  1

 2

 3

 

 

In
te

n
s
it
y
 (

a
.u

.)

Energy (eV)

542 540 538 536 534 532 530 528
0.0

0.2

0.4

0.6

0.8

1.0

In
te

n
s
it
y
 (

a
.u

.)

Energy (eV)

  1

  2

  3

(b)

(c)

(d)

100 95 90 85 80

2.5

2.0

1.5

1.0

0.5

0.0

300 295 290 285 280

2.5

2.0

1.5

1.0

0.5

0.0
300 295 290 285 280

2.5

2.0

1.5

1.0

0.5

0.0

C1s

O1s

1

0

Au4f

P
o

s
it
io

n
 (
m

m
)

Binding energy (eV)

(a)

3

V

(e)

K
in

e
ti
c
 e

n
e

rg
y
  
(e

V
)

C1s

6 V

0 V
0 1 2 30

1

2

3

 

1197

1198

1200

1201

1203

1204

1205

1
2

Gold

Gold

C1s

O1s



300 295 290 285 280

 Binding energy (eV)

300 295 290 285 280

 Binding energy (eV)

300 295 290 285 280
3

2

1

0

 Binding energy (eV)

 P
o

s
 it
io

n
 (

m
m

)

(b)

V

1
3

(a)

2

crack

(c) (d)
1

0

1000 1500 2000 2500 3000
247.2

247.5

247.8

248.1

248.4

 

 

E
C

1
s
-E

O
1

s
 (

e
V

)

Position (m)

0 2 4 6 8 10
247.2

247.5

247.8

248.1

248.4
 

 

Count
1000 1500 2000 2500 3000

1198

1200

1202

E
O

1
s
(e

V
)

E
C

1
s
(e

V
)

Position (m)

950

952

954
(e) (f) (g)

C. Kocabas, S. Suzer, Anal. Chem. 85, 4172 (2013).
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P. Aydogan, M. Copuroglu, C. Kocabas, S. Suzer, Nano Letters (2014).
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S. Suzer, Anal. Meth. 4, 3527 (2012)

Highligthed in Advances in Engineering on March 24, 2013).



GaN p-n Junction at +2V Reverse Bias



Conclusions

XPS Can Also Detect Shifts due to 

Charge Built-Up (CHEMICALLY RESOLVED)

i- Static Fashion (R)

ii- Dynamical Fashion to 500 kHz (R and C)

iii- Photovoltage

iv- Photoconductivity Changes

v- Voltage Stress

DEFECTS, TRAPS, DEVICE PERFORMANCE

There is Still Room on the Surfaces!!!

H. Sezen S. Suzer, Thin Solid Films,  534, 1 (2013)

Critical Review Article.

-Future: Mechanical + Chemical + Thermal Stresses



Happy Birthday DAVE

İyiki Doğdun DAVE

and

Many Happy Returns

Once a Spectroscopist Always a 

Spectroscopist


