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Questions or
Comments?

“Why am I muted?” 
Don’t worry. Everyone is 
muted except the Presenter 
and the Host. Thank you and 
enjoy the show.

Type them into the
questions box!

www.acs.org/acswebinars
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Chat

Announcements and
hyperlinks from our team
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linkedin.com/company/
american-chemical-society@amerchemsociety@AmericanChemicalSociety@AmerChemSociety

Let’s Get Social!
Follow the American Chemical Society on Twitter, Facebook, 
Instagram, and LinkedIn for the latest news, events, and connect 
with your colleagues across the Society.

Contact ACS Webinars® at acswebinars@acs.org

www.acs.org/acswebinars
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Where is the Webinar Recording?

All Registrants

Watch the unedited recording 
linked in the Thank You Email 

for 24 hours.

www.acs.org/acswebinars

ACS Members w/Premium Package

Visit the ACS Webinars® Library to 
watch the edited and captioned 

recording.

mailto:acswebinars@acs.org
http://www.acs.org/acswebinars
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5https://chemidp.acs.org

A Career Planning Tool For Chemical Scientists

ChemIDP is an Individual Development Plan 
designed specifically for graduate students and 
postdoctoral scholars in the chemical sciences. 
Through immersive, self-paced activities, users 
explore potential careers, determine specific skills 
needed for success, and develop plans to achieve 
professional goals. ChemIDP tracks user progress 
and input, providing tips and strategies to 
complete goals and guide career exploration.

6www.acs.org/careerconsulting

Career Consultant Directory

• ACS Member-exclusive program that allows you to arrange a one-on-one appointment with 
a certified ACS Career Consultant.

• Consultants provide personalized career advice to ACS Members.

• Browse our Career Consultant roster and request your one-on-one appointment today!

https://chemidp.acs.org/
http://www.acs.org/careerconsulting
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ACS Career Resources

https://www.acs.org/content/acs/en/careers/personal-career-consulting.html

https://www.acs.org/content/acs/en/careers/developing-growing-in-your-career.html

If you are a student from a group underrepresented in the chemical sciences, we 

want to empower you to get your graduate degree!

The ACS Bridge Program offers:

• A FREE common application that will highlight your achievements 

to participating Bridge Departments

• Resources to help write competitive grad school applications and 

connect you with mentors, students, and industry partners!

Are you thinking of Grad School?

Learn more and apply at www.acs.org/bridge

Email us at bridge@acs.org

ACS Bridge Program

8

https://www.acs.org/content/acs/en/careers/personal-career-consulting.html
https://www.acs.org/content/acs/en/careers/developing-growing-in-your-career.html
http://www.acs.org/bridge
mailto:bridge@acs.org
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“The ACS Scholars Program provided me with monetary 
support as well as a valuable network of peers and mentors 
who have transformed my life and will help me in my future 
endeavors. The program enabled me to achieve more than I 
could have ever dreamed. Thank you so much!”

ACS Scholar Adunoluwa Obisesan
BS, Massachusetts Institute of Technology, June 2021

(Chemical-biological Engineering, Computer Science & Molecular Biology)
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ACS OFFICE OF DEIR
Advancing ACS' Core Value of Diversity, Equity, 

Inclusion and Respect

Resources

https://www.acs.org/content/acs/en/about/diversity.html

https://www.acs.org/content/acs/en/about/diversity.html
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acsgcipr.org
gcande.org

https://www.youtube.com/c/ACSReactions/videos 12

https://www.youtube.com/c/ACSReactions/videos
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cen.acs.org/sections/stereo-chemistry-podcast.html 14
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ACS Industry Member 

Programs

• ACS Industry Matters

ACS member only content with exclusive insights from 

industry leaders to help you succeed in your career. 

#ACSIndustryMatters

Preview Content: acs.org/indnl

• ACS Innovation Hub LinkedIn Group

Connect, collaborate and stay informed about the trends 

leading chemical innovation.

Join: bit.ly/ACSinnovationhub
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pubs.acs.org/journal/ancham

Analytical Chemistry is a peer-reviewed research 
journal that is devoted to the dissemination of new 
and original knowledge in all branches of analytical 
chemistry. Fundamental articles may address the 
general principles of chemical measurement science 
without directly studying existing analytical 
methodology as long as what is discussed relates to 
an important chemical parameter. 

Topics commonly include chemical reactions and 
selectivity, chemometrics and data processing, 
electrochemistry, elemental and molecular 
characterization, imaging, instrumentation, mass 
spectrometry, microscale and nanoscale systems, -
omics, sensing, separations, spectroscopy, and 
surface analysis. Papers dealing with established 
analytical methods need to offer a significantly 
improved, original application of the method.

The Most Cited Journal in Analytical Chemistry*

z
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Electrochemical Wastewater 
Refining

Thurs., Jan. 19, 2023 | 2:00-3:00pm ET

Co-produced with ACS Industry Member Programs

Designing Polyelectrolyte Coatings

Thurs., Jan. 26, 2023 | 2:00-3:30pm ET

Co-produced with ACS Division of Polymer Chemistry

Using Your Chemistry Expertise to Advise 
Policymakers

Thurs., Feb. 2, 2023 | 2:00-3:30pm ET

Co-produced with ACS Student & Postdoctoral Scholars 
Development Office and ACS Office of Government Affairs

http://www.acs.org/acswebinars
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THIS ACS WEBINAR® 

WILL BEGIN SHORTLY…

🖐 Say hello in the 
questions window!

www.acs.org/acswebinars

www.acs.org/acswebinars
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Postdoctoral Researcher, Arvedi Laboratory 
of Non-Invasive Diagnostics,  University of 

Pavia

Editor-in-Chief, Analytical Chemistry and James R. Eiszner
Family Endowed Chair and Professor in Chemistry, 

University of Illinois at Urbana-Champaign

GIACOMO FIOCCO, PhD JONATHAN SWEEDLER, PhD

Shining a Nanofocused Light on the 
Hidden Secrets of Stradivari’s Violins

This ACS Webinar ® is co-produced with ACS Journal of Analytical Chemistry.

CERIC-ERIC Scientist, Elettra Sincrotrone 
Trieste

CHIARAMARIA STANI, PhD
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Shining a Nanofocused Light on the
Hidden Secrets of Stradivari’s Violins

Co-produced with the ACS Journal Analytical Chemistry

Wednesday, January 18th, 2023 | 2pm – 3pm ET

The Santa Maria Assunta cathedral 
and the “Torrazzo” of Cremona

The building and the “treasure 
room” of the Museo del Violino
in Cremona 

Cremona and the violin tradition
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The workshop of Antonio Stradivari 
Alessandro Rinaldi, 1886

Lutherie workshop

19th century portrait of 
Antonio Stradivari

Stradivari and the historical Cremonese violin making

[Cacciatori et al., 2018, La Materia e il Suono] 

A. Stradivari
(1644-1737)

Guarneri del Gesù
(1698-1744)

Bergonzi family
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Nagyvary, 1988

Barlow, 1988

Bertrand et al, 2011

Invernizzi et al, 2016
Echard, 2004

Von Bohlen et al, 1997
Cai and Tai, 2020

Scientific research and violins

C

B

A

Provigny 1716 violin, Stradivari

Bracco 1793 small violin, Storioni

C

B

A

[Fiocco et al, 2019, Coatings]
[Echard et al, 2010, Angew. Chem.]

C

A

B

Varnish layers

Preparation

Wood

The multi-layered coating system

[Cai and Tai, 2020]

C

B

A

1790 small violin, Storioni

[Albano et al, 2021, Eur. Phys. J. Plus.]
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What is the composition of the Stradivari varnish?

* If your answer differs greatly from the choices above tell us in the questions window!

• Spirit varnish

• Shellac

• Glue

• Oil-resin mixture

• Wax

C

B

A

Provigny 1716 violin, Stradivari

C

B

A

1790 small violin, Storioni

Bracco 1793 small violin, Storioni

C

B

A

[Fiocco et al, 2019, Coatings]
[Albano et al, 2021, Eur. Phys. J. Plus.][Echard et al, 2010, Angew. Chem.]

C

A

B

Varnish layers

Preparation

Wood

The multi-layered coating system

[Cai and Tai, 2020]
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Is there a preparation under the varnish?

[Echard et al, 2010, Angew. Chem. Int. Ed. ]

C

B

A

Provigny 1716 violin, Stradivari

(A) Spruce wood substrate
(B) Ground coat
(C) Varnish

C

B

A

Photo by Jan Röhrmann

Proteinaceous material
1660 cm-1 νC=O (Amide I) 
1550 cm-1 vCN and δNH (Amide II)

Hellier 1679 violin, Stradivari

C

B
A

B

[Invernizzi et al, 2016, Microchem. J.] 

Is there a preparation under the varnish?

The Arvedi Lab of the University of Pavia
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1730 violin, Stradivari

[Brandmair and Grainer, 2010, Stradivari Varnish]

1730 violin, Stradivari

Is there a preparation under the varnish?

Toscano 1690 violin, Stradivari San Lorenzo 1718 violin, Stradivari

500µm 500µm

Stradivari’s case studies
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• Detaching the fragments from the front plate

• Embedding the samples in cubes of epoxy resin (1x1x1 cm)  

• Cutting away the excess of epoxy resin 

• Polishing the resin cube until a complete exposure of the sample surfaces on 

the transversal side

• Observing the sample stratigraphy by VIS-UV microscope

Cello, Ruggeri “Il Per”

Epoxy resin

Wood

Preparation 
layer

Varnish layer
Restauration

100 µm

An ideal case

How to prepare the samples

[Fiocco et al., 2017, Applied Spectroscopy]

34

What do you think these wood 
cells are?

* If your answer differs greatly from the choices above tell us in the questions window!

• A further wood type used by Stradivari 
for building the violin

• A contamination occurred during the 
sample preparation

• A piece of toothpick 

• A degraded part of the original wood

• An old restauration work
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FTIR microscopy with IR Synchrotron Radiation at SISSI-Bio

SISSI
Synchrotron Infrared Source for Spectroscopy and Imaging

SISSI-Bio branch

Credit @

Diffraction Limited FTIR Microscopy is practically achievable only with IRSR

S/N ratio at SISSI for diverse knife-edge aperture settings (lateral resolution)

~ 20 μm
~ 30 μm
~ 50 μm

IRSR
Min Max

Conventional 
Source

FTIR microscopy with IR Synchrotron Radiation at SISSI-Bio
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Transmission mode µ-ATR mode

Reflection mode

Credit @CERIC

FTIR microscopy with IR Synchrotron Radiation at SISSI-Bio

The measurement approach

1800 14001600 1200

1710

[Fiocco et al., 2021, Spectrochimica Acta]

1710

Bracco, 1793 small violin, Storioni

Toscano 1690, Stradivari

FTIR microscopy with IR Synchrotron Radiation at SISSI-Bio

1800 1600 1400 1200

1650

1550

VarnishA

?B
VarnishA

ProteinB

False-color maps 
obtained by 
integrating the 
vC=O at 1710 cm−1 

Non-damaging reflection measurements



18/01/2023

20

Toscano 1690San Lorenzo 1718 

Amide I

Amide II

FTIR microscopy with IR Synchrotron Radiation at SISSI-Bio

Amide I νC=O at 1660 cm-1

Amide II  vCN and δNH at 1550 cm-1

Proteins ?

Color–scale maps obtained by integrating the spectral range 1700 – 1610 cm-1

Possible distribution of proteinaceous material at 
the ground level, deeply penetrated into the first 

row of wood cells.

[Stani et al., 2022, Analytical Chemistry]

Toscano 1690San Lorenzo 1718 

Amide I

Amide II

FTIR microscopy with IR Synchrotron Radiation at SISSI-Bio

• The spectra collected at the interface 
between the varnish and the wood 
show deviations from the typical shapes 
and proportions of Amide bands 

• The “undulated profile” could be due to 
a no-ideal behaviour of the surfaces 
and/or to an intrinsic chemical 
complexity of the samples

[Stani et al., 2022, Analytical Chemistry]
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How familiar are you with the IR s-SNOM technique?

* If your answer differs greatly from the choices above tell us in the questions window!

• Today is the first time I heard of it

• I am familiar with it 

• I have read a fair amount about it

• I have used it before when conducting research

ANSWER THE QUESTION ON THE INTERACTIVE SCREEN IN ONE MOMENT

Audience Survey Question

IR s-SNOM 

IR scattering-type Scanning Near Field Optical Microscopy 
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IR nano-spectroscopy at SISSI-Bio

s-SNOM

Tos-A

Tos-B

Optical images collected with the optical microscope integrated in 
the s-SNOM system

Toscano 1690San Lorenzo 1718 

SL-A

s-SNOM

SL-B

50 µm50 µm

IR nano-spectroscopy at SISSI-Bio

[Stani et al., 2022, Analytical Chemistry]
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San Lorenzo 1718

• Wavy-like surfaces at the 
micrometric scale with an 
average roughness of 3 nm

• Clear Amide I and II features

• Inversion of the Amide I/Amide II 
ratio due to light polarization

s-SNOM results 

[Stani et al., 2022, Analytical Chemistry]

s-SNOM results

• Wavy-like surfaces at the 
micrometric scale with an average 
roughness of 3 nm

• Amide features are distinguishable 
but not isolated

• Additional spectral contribution by 
diverse sources

Toscano 1690

[Stani et al., 2022, Analytical Chemistry]
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Conclusions

SR FTIR microscopy provides an effective view of the sample surface and
guides the selection of the ROIs for the nanoscale analysis

The combination of SR-FTIR Microscopy and FTIR Nano-spectroscopy was fundamental for 
studying these complex and precious samples

IR 
s-SNOM

IR nano-spectroscopy punctual analyses clearly highlights the 
spreading of a thin proteinaceous layer between the wood and 
the varnish in both the violins

The application of an analytical approach maximizing the level 
of attainable details, by enhancing the spatial resolution and 

surface sensitivity has been essential for dissecting the 
morpho-chemical complexity characterizing our samples Wood

New scenarios for the application of this technique 
in the field of Cultural Heritage.

Thank you for 
your kind attention!

Dr. Lisa Vaccari

Dr. Giovanni Birarda 

Dr. Claudia Invernizzi

Dr. Giacomo FioccoDr. Chiaramaria Stani

Prof. Marco Malagodi

Prof. Monica Gulmini

Dr. Patrizia Davit
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pubs.acs.org/journal/ancham

Analytical Chemistry is a peer-reviewed research 
journal that is devoted to the dissemination of new 
and original knowledge in all branches of analytical 
chemistry. Fundamental articles may address the 
general principles of chemical measurement science 
without directly studying existing analytical 
methodology as long as what is discussed relates to 
an important chemical parameter. 

Topics commonly include chemical reactions and 
selectivity, chemometrics and data processing, 
electrochemistry, elemental and molecular 
characterization, imaging, instrumentation, mass 
spectrometry, microscale and nanoscale systems, -
omics, sensing, separations, spectroscopy, and 
surface analysis. Papers dealing with established 
analytical methods need to offer a significantly 
improved, original application of the method.

The Most Cited Journal in Analytical Chemistry*

50

THE LIVE Q&A IS
ABOUT TO BEGIN!

Keep submitting your questions 
in the questions window!

www.acs.org/acswebinars
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Register for Free Browse the Upcoming Schedule at www.acs.org/acswebinars

Electrochemical Wastewater 
Refining

Thurs., Jan. 19, 2023 | 2:00-3:00pm ET

Co-produced with ACS Industry Member Programs

Designing Polyelectrolyte Coatings

Thurs., Jan. 26, 2023 | 2:00-3:30pm ET

Co-produced with ACS Division of Polymer Chemistry

Using Your Chemistry Expertise to Advise 
Policymakers

Thurs., Feb. 2, 2023 | 2:00-3:30pm ET

Co-produced with ACS Student & Postdoctoral Scholars 
Development Office and ACS Office of Government Affairs

www.acs.org/acswebinars
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Edited Recordings
are an exclusive benefit for ACS Members with the 
Premium Package and can be accessed in the 
ACS Webinars® Library at www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry!
Hundreds of webinars on a wide range of topics relevant to 
chemistry professionals at all stages of their careers, presented by 
top experts in the chemical sciences and enterprise.

Live Broadcasts
of ACS Webinars® continue to be available free to the 
general public several times a week generally from 2-
3pm ET. Visit www.acs.org/acswebinars to register* 
for upcoming webinars. 

*Requires FREE ACS ID

http://www.acs.org/acswebinars
http://www.acs.org/acswebinars
http://www.acs.org/acswebinars


18/01/2023

27

www.acs.org/acswebinars

53

ACS Webinars® does not endorse any products or 
services. The views expressed in this 
presentation are those of the presenter and do 
not necessarily reflect the views or policies of 
the American Chemical Society.

Contact ACS Webinars® at acswebinars@acs.org

mailto:acswebinars@acs.org?subject=I have a question

