Vibrational Stark Effect on CN mode

Soft matter optical spectroscopy
Seoncheol Cha
2016.04.01



(2015) 137 1136
pubs.acs.org/JACS

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

Vibrational Stark Effects To Identify lon Pairing and Determine
Reduction Potentials in Electrolyte-Free Environments

Tomoyasu Mani,* David C. Grills, and John R. Miller™

Chemistry Department, Brookhaven National Laboratory, Upton, New York 11973-5000, United States

. (2016) 120 1149 o
PHYSICAL, CHEMISTRY —

pubs.acs.org/JPCB

Identification of lon-Pair Structures in Solution by Vibrational Stark
Effects
John Hack,”* David C. Grills," John R. Miller,” and Tomoyasu Mani*'"

V;‘Chemistry Department, Brookhaven National Laboratory, Upton, New York 11973-5000, United States

*Chemical Engineering Department, University of Virginia, 102 Engineers’ Way, PO Box 400741, Charlottesville, Virginia
22904-4741, United States



Stark Effect of Hydrogen Atom
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Stark Effect
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Vibrational Stark Effect

TABLE 1: Bond Types, Frequencies, Intensities, and Stark

Tuning Rates of Relevant Functional Groups* ¢

Stark

bond type v range, cm” intensity tumlnﬁgmrate,
cm_I/(MJV/cm_‘)

—C—H 2850—3100 weak 0.2—0.6
—C—D 2000—2200 weak 0.4—1.5
—C—F 1100—1300 strong 0.4—0.9
carbonyl 1600—1750 strong 0.6—1.8
—C=N 2050—2270 strong 0.4-2.9
azide 2080—2170 very strong small
—N=C=0 2250—2300 very strong small
nitro 1490—1600 strong ~1.3
—Si—H 2100—2200 medium ~2.3

Boxer, J.Phys.Chem.B (2009) 113 2972
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Pulse Radiolysis
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QCL : Quantum Cascade Laser
( tunable diode laser 2330 cm to 1052 cm?)

Wishart and coworkers, Rev. Sci. Instrum (2004) 75 4359
Wishart and coworkers, Rev. Sci. Instrum (2015) 86 044102
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Experiments I.

THF
Neutral H= 7.52
: F1CN in THF
FI (Free lon)

: F1CN in THF + 50 ns after
pulse radiolysis

Electrochemical

: FI + 100 mM TBA*BF,

CIP (Contact lon Pair)

SSIP (Solvent Separated lon Pair)



