Accepted Manuscript

CHEMICAL
PHYSICS
Research paper LETTER

logical systems

Solvent effect on multiple emission and ultrafast dynamics of higher lying ex-
cited states

Dipak Kumar Das, Krishnandu Makhal, Debabrata Goswami

PIIL: S0009-2614(18)30518-9

DOI: https://doi.org/10.1016/j.cplett.2018.06.038
Reference: CPLETT 35737

To appear in: Chemical Physics Letters

Received Date: 22 April 2018

Revised Date: 8 June 2018

Accepted Date: 18 June 2018

Please cite this article as: D. Kumar Das, K. Makhal, D. Goswami, Solvent effect on multiple emission and ultrafast
dynamics of higher lying excited states, Chemical Physics Letters (2018), doi: https://doi.org/10.1016/j.cplett.
2018.06.038

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cplett.2018.06.038
https://doi.org/10.1016/j.cplett.2018.06.038
https://doi.org/10.1016/j.cplett.2018.06.038

Solvent effect on multiple emission and ultrafast dynamics of higher lying

excited states

Dipak Kumar Das', Krishnandu Makhal', Debabrata Goswami'*
Department of Chemistry, Indian Institute of Technology Kanpur, Kanpur- 208016, Uttar
Pradesh, India

E-mail:- dgoswami@iitk.ac.in

Abstract:

We present ultrafast-depopulation-dynamics of higher-lying-excited-states using femtosecond
fluorescence up-conversion techniques for two near-infrared (NIR) tricarbocyanine dyes (IR144
and IR140) in primary alcohols. With visible excitation. wavelengths, such dyes show two
distinct emission-bands with large peak wavelength difference: one at the visible region: S,—S,,
and the other at NIR region: S;—S,. We show that exact band-positions, intensities, and
fluorescence-decay-timescales (1) «depend strongly on viscosity and polarity of solvents.
Interestingly, though the faster’component of t increased for IR144 with increasing viscosity and
chain-length of alcohols, the reverse was seen for IR140, indicating the possible formation of

ion-pair of IR140 with alcohols.

Introduction:

Two tricarbocyanine dyes, namely, IR144 and IR140, are popularly used for research work
due to their very high absorption cross-sections at 800 nm and large solvent dependent Stokes
shifts!'!. Strong fluorescence emission of these two dyes has made them useful for bio-imaging
applications in the biological transparent window (BTW) region”* P} M (650-900 nm) in

comparison to the other NIR dyes as they have lesser photodamage, lesser light scattering and
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