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ABSTRACT

Understanding local electric fields in confined environments and interfaces is
ubiquitously important in a wide spectrum of physical and chemical
phenomena ranging from device physics to electrochemistry and catalysis.
Modeling and measurements of such fields is often complicated due to the
complexity and experimental inaccessibility of such environments. We will
present various application of vibrational spectroscopy using benzonitrile as
a probe molecule for measurement of such fields at electrochemical
interfaces. Experimental results on electric fields arising from interactions of
a dielectric and a metal at equilibrium, along with an interfacial solvation
model analogous to Onsager’s dipolar solvation theory will be discussed.
Results on the connection between a polarizing electric field at an
electrochemical interface and the polarizing effect of organic substituents in
homogenous catalysis will also be presented. The concept of excited state
basicity in N-heterocyclic aromatics will be discussed. It will be shown how
light excitation in such molecules changes the basicity of the molecules by

243

xR
S
R

)

)
S
R

2N N 2N N N 2R
2

)
PIRINIRTOININTG

3
L N L)

)

2N 2N 20 N 290 N 29k 2 2
000

)

®
g
4]
4]
4]

S0 OV SV Ou SV Ve NV SVa NV SV Oa 0V SWa 0V SVa Vs SVa Oa 0V Ve 0V SVa NV SVa Oa 0V Vo 0V SV Ve 0V 0V SVa NWa 0Vs SV e

RSASHRVINSHNRVIVIS NI WIS NI ARDI NI HNR VI NIHRVIVI NI AR VS NI AR VI NI AR VI NI NI VI VSHR VS NI WIS AR VI NS NI VS HER

J

)

{
{

PRI I R T R e I R TR eI RN e N0 TR eI N0 TR eI L0 TR IO N0 TR IO 0 TR 0 20 TR 0 L0 R 020 R 010 R IO L0 R 003
%

SRTOININTOIG


https://njit.webex.com/njit/j.php?MTID=me5749cc7a258e4d25900ac3478371cb7
https://njit.webex.com/njit/j.php?MTID=me5749cc7a258e4d25900ac3478371cb7
mailto:1201195689@njit.webex.com

%

9
)
2y
2y

%

S
)

e

S S
ﬁwﬁwﬁw?w?v?v?v?v%%%%%%%?ﬂ%%%%%%%%%%%%@%%%%%%%%%%%%%%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%ﬁ%@ﬁ@%

J

{
{

PRI I R T R e I R TR eI RN e N0 TR eI N0 TR eI L0 TR IO N0 TR IO 0 TR 0 20 TR 0 L0 R 020 R 010 R IO L0 R 003
:

%.’;@
z.;@
3‘;@
z;,@
z;,@
=)
Y
2
Y
2
Y
)
Y
)
Y
)
Y
)
Y
)
Y
3 =&
Y
)
<)
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
Y
)
E)
)
)
)
kY
)
<)
)
2
)
Y
)
2
5
;;@
=)
3

(7))
)

veral mental mechanisms, scope, limitations, an
first steps towards appllcatlons of this phenomena to catalytic problem
be outlined.

T
A
©
c
=
(o3
(]
_|
>
o
-
=
9

na
—
>
= @

BIO

N’

[

Jahan Dawlaty is an experimental physical chemist at the University of
Southern California. Dr. Dawlaty received his undergraduate degree in
chemistry from Concordia College in Minnesota and his Ph.D. in physical
chemistry from Cornell University, where he worked at the interface of
materials and spectroscopy both in the chemistry and electrical engineering
departments with John Marohn and Farhan Rana. He joined UC Berkeley for
his postdoctoral work with Graham Fleming. He started his independent
career at the University of Southern California in 2012. He applies
spectroscopic methods to fundamental molecular problems of relevance to
catalysis. He has worked on measuring and modeling interfacial electric
fields at electrochemical interfaces, excited state proton dynamics in
molecular and material systems, and lattice dynamics in hydrogen bonded
solids. He has received the NSF CAREER award, the AFOSR Young
Investigator Award, the Cottrell Scholar Award, and the Journal of Physical
Chemistry Lectureship Award among others. He has served as a guest
member in the Annual Reviews of Physical Chemistry editorial meeting, and
a guest editor for the Journal of Chemical Physics. He is interested in
chemical education, with special emphasis on modernizing the pedagogy of
chemical thermodynamics and kinetics.
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