
This is an open access article published under a Creative Commons Attribution (CC‐BY) License, which permits unrestricted
use, distribution and reproduction in any medium, provided the author and source are cited.





HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5393

d

n



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5394

“ ”

d

d

d

d

d ≈

σ d



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5395

“ ”

d

d

d

d
“ ”



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5396

σ

σ

d

σ d



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5397

d

d

d

d

“ ”

“ ”

“ ”



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5398

∆Φ

E
E

E



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5399

“
”

“ ” ε

“ ”

∑
∈

ε <

ε

“ ”

ε

“ ”



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5400

“ ”

“ ”

“ ”
“ ”

d



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5401

“ ”

2007 –

2009

2003

2007
–

2008 –

2011 –

2004
–

2007 –

2010
–

2011
–

2002 –

;
2008

2013

2014 –

2014
–

2010 –

2004

2003 –

1996 –

2005

2005 –

2007 –

2008

2011 –

2013 –

2004 –

2005

2006 –

2007



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5402

2007 –

2007

�

2010
–

-

2011

”
2008 –

2008
–

2009 –

2002 –

2007 –

2009 –

2009

2008

2010 –

2005

2013 –

2004

2004

1999 –

2009 –

2008

2007 –

2005 –

2002 –

1997

1997 –

2004

1969 –

1961 –

2015 –

2009 –

1976 –

1986 –

1962 –

1988 –

2009

2008
–

2008

1996
–

2009



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5403

2012

2011 –

2011

2009

2002

2010 –

1990 –

1987 –

2009
–

2007

2006

2007

1981 –

1999

2003

2008

2010

2011

2014 –

2012 –

2013

2007

2013 –

2013

2012

2000 –
�

2005

2006
–

2009 –

2012 –

2011

2014

2013

2012

1993
–

)

1992 –

2008

2014
–

1927 –



HOFMANN ETAL. VOL. 9 ’ NO. 5 ’ 5391–5404 ’ 2015

www.acsnano.org

5404

2008 –

2014
–

2009 –

1996 –

2011


