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Why Do You Have to Give Talks?

Academic career:

clear and concise scientific narrative
v" Scientific research
v Teaching

Industrial career:

short presentation — a basis for any
management

v"what has been achieved

v'short synopsis for the future plans

Remember
Failed 5-minute presentation might destroy
months of team work 2




Scientific Talk’s Pitfalls

v diverse audience

v_ strict and tough time limits

v alot of info to convey

v anxiety, nervousness, unease

Few reasons of a bad talk

X Inability to motivate the audience
X Chaotic structure

X Loopholes in the logics

X Too many details

X Unstructured slides

X Bad way of presenting

X There’re 100’s more of them

S ¥ the scientific approach
Q,Q \l“(\ .
W 1 Y

‘ o
Make an
observation 2
@ ab e
Perform an experiment

&

Report your findings

Formulate
a theory

Analyze
’rhe data

O N

Challenge
colleagues
to reproduce
your results




Your Dream of Your Presentation

Introduce
yourself

\

Talk outline Results

Methods
Motivation l
A Y

Great
applaud's

Conclusions,” ) Interesting
l questions

Beginning

End



...and Harsh Reality

Notebook doesn't Blooming prof
see the beamer asks a stupid guestion A .:'”///; ",'; g’; d
Forget to
. /i
Previous speaker introduce yourself PANIC " 30 shides
is too late PANICHI : :
, /n 3 min
,,’ Mot N
'4 N\
/_\ A a NAANAALN NN
v, \ / \/ \/ 7 fVVyvVV \J V \
Beginni / vation End
Spend lots
of time on the outlinelll SUDDENLY:
PANIC/I WHY?22? realize therere

PANICII 3 min left



Goal of This Course

Algorithms, tips, and errors
In preparation of and during a scientific talk

The Uncomfortable
Circle

«The important thing is you tried.
You tried and you failed.
And you failed BIG.

0.0
That's what's important.
You're a big failure
who tried and failed.» \ \ e l
-‘ \
7

/| o,
6
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«Dont’s» of This Talk

X No presentation for the job interview
X No examples of the bad/good talks
X No explanation of the cartoons

X No war-starting discussions
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1. Getting Started

Trivial: you must have the subject of the talk
(scientific results)

What are the boundary conditions?

Who is your audience?

v Experts (many juicy details)
v Non-experts (blue horizons)
v Both (a nightmare)

How much time?

v/ Single- or multidisciplinary conference? =
v More similar talks?
v"What time is your talk at?




What Is the Goal of Your Talk?

v Why are you giving the talk?
v What do you want from the talk?
v How do you motivate

the audience?

Define
1-2-3 key points
...and stick to them

Consider
the audience expertise




2. Scientific Talk Outline

It is fixed as:
outline
Introduction
methods
results

conclusions and perspectives

Building-up scheme

introduction:
from general to particular

conclusions:
from particular to general

Nobel
Frize

37

36

44 43

Negotiations
with Treasury
miss 2
turns

csp
Annual Report
published

You dine with

published in

fhys.Rev. by
someone else

41 42

25

Computer time _
not available |You identify

Group Leader,

24

Your bubble
chamber
explodes

3

A meeting

is called
miss | turn

Your experiment

is scheduled

31
29 30

20 19

Your equipment
requires cooling [The accelerator

miss | turn |gives o2 [1J=]1]

17

Start
here

e —rr—

our telephone

'Your computer |number chonges

|18
£
Equipment out
for mgnufacture
7
5 b
0




Talk Structure

Start broad \ End broad
\ Get specific/ /
/ The middle is the meat of the talk, \

go into depth

Start with the biggest

questions and get Focus on conclusions
progressively more End with the most specific
specific conclusions, then build back out

to the “big picture” and
perspectives

11



Do You Need To Present Talk Outline?

v'People like certainty
v'Talk content in short
v'What to expect

v'How the talk is organized

Alternative strategy
(especially for a short talk)

summarize
the main results in
a single!
short!
statement during
the title slide




Introduction

Introduction is meant to prepare the audience for the subject

v'Structure: from general to particular
v'Present an overview of the problem at large
v'Give a short summary of the already-achieved
v'Motivate your research

v Explicitly state the goals of your research
v'Briefly mention the main results

Introduction is the most important part

vexperts understand what to expect
v'non-experts have already received 90%
of information




Strategies of Introduction

v'Verification of details of
a well-known problem

v'"New twist on the familiar

v'Combination of both

Spend up to 30% of the talk :‘
for the introduction vt
this will pay back hundredfold




«Dont’s» Introduction

X Don’t write much text

X Don’t over-broaden the issue

X Don’t undermine competitive studies

X Don’t bend somebody’s result to your favor
X Don’t state more than 2 goals

Periodic Table of Elements

1869, by Dmitri Mendeleey
AN IG’AMIS %
Some serewrzsrs (RUSSI Some screwrrsrs /qA LW«Z;:Q Ab:fb

razme Hezum ruzwn Hyprottn
SHOUD G0 HERE. $Houd Go WERE.

A IVA VA=WAV]]

[914: Tuey RERGANIZED THE TABE BY
Aromze Nowmsez rwsreavr o Aromre Werewr.
111IB IVB VB VIB VIIB “—VIII— IB

L_Mn|| || coll mill cull zn)|
[@3 1[4 |[45 |[ 46
| 7el| Rul| rn
[ 1[7% |77 7@ |[™ y [80
Re|| 0s)| l:‘ Pt|| Aul|
106 107 J‘ 108 |[109 |[10  |[m 1127 ]
| Bh|| Hs|| Mt/ Uun|| Uuu|| U &/

\N ARNING: - -

Chemical Periodicity is a theory. The theory keeps changing.

1940: They Avved
TWo Rows.

The theory is under dispute.
Teach alternative theories to children! (SEE BELOW)

‘Aﬂ% o~ .



Methods

”~

v'can be omitted in a short talk ==
(unless they’re the essence of the talk) 1 : & ]

—_—

vfirst explain methods qualitatively

v'and only then present a quantitative
description (only if it’s absolutely -
necessary)

«I'm on the verge of a major breakthrough,
but I'm also at The point where chemistry
leaves of f and physics begins, so I'll have to
drop the whole thing» 16



Results

Results are the main and original part of your presentation

Organization: from simple to complex
Present main results only

Take care of logics

Demonstrate clear understanding
Explain main consequences
Having reached the climax,

make your way downhill

Answer the question

«What have | done really new?!»
(for yourself)

J‘Ltﬁ'ﬂ)

«You should be more explicit herey



«Dont’s» Results

X Don’t try to report ALL your results

X Don’t give numbers without explaining their significance
X Don’t present extensive tables with a lot of numbers

X Don’t write equations without explaining each variable

X Don’t try to impress audience by complicated equations
X Don’t jump from one subject to another

e -

S

«I turned in my homework two days late,
but normally it's four days latel8

so technically it's early!»



Conclusions

v'From particular to general
v'Summarize your results

v Tell what you have achieved

v'Place your results in a broader picture
v'Outline the prospects

Brain damage

19



«Dont’s» Conclusions

X Don’t write 3 slides with a small script
X Don’t sink yourself

(others will do it ... with great pleasure)
X Don’t be shy, but...
X Don’t oversell your results
X Don’t forget acknowledgments




3. Preparing the Slides

Slides are your Ariadne’s threat
Use visual aids wherever possible!




Number of Slides and Talk’s Timing

Going Overtime is a Very Bad ldea

vimpolite and selfish
v'demonstrate lack of practicing
v'deprives you the discussion
v'may cost a part of your talk

Pitfall:

Il never fill 15 minutes!

I’ll make 100 slides!!!

My rule of thumb:
1 slide = 1 minute
(make your own calibration!)

It’'s better to end up slightly earlier than much later! 2,



Example: How Many Slides?

Talk duration: 15 minutes (+5 min for discussion)
no more than 15 slides

v Title — 1 slide
vIntro — 4-5 slides (~1/3 of the total amount) A-oB
v'Goals — 1 slide

v'Methods — 1(0) slide

v'Results — 6-7 slides

v'Conclusions and prospects — 1 slide
vAcknowledgments — 1 slide




Slide Design

Think of your talk as a series of episodes

Each episode (slide) has:
This is how we catch the mammoth.

- connection to the previous Let's go to the next slide
episode

- goal

- content

- conclusion (one per slide)

- which links this slide to the
next one

Useful rules:

- Include images on every slide

- Don’t drawn the audience with
data

- If you are not going to take time
to explain it, get rid of it!

24

12000 year before PowerPoint



Exciton Harvesting Distance

1.0

® Ce0/Tv38/Ce0 C60/TV38/C60 samples:

08 |- -

Harvesting distance L,,~10 nm
VS

Font, font size, background, transitions

0 Layer thickhess (nm) 100 < ;l

100 nm

No point in making thick absorbing layers
Typical for disordered solution-processed organics

25



PL quenching efficiency

1.0

0.8

0.6

0.4

0.2

0.0

Exciton Harvesting Distance

|
@® C60/TV38/C60

1/e

2Ly,

Typical for disordered solution-processed organics

Layer thickhess (nm)

No point in making thick absorbing layers

100

C60/TV38/C60 samples:

Harvesting distance L,,~10 nm
VS
Light penetration depth ~100 nm

10 n

Font choice




PL quenching efficiency
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Exciton Harvesting Distance

C60/TV38/C60 samples:

Harvesting distance L,,~10 nm
| vs
Light penetration depth ~100 nm

10 n

Sample:
I ® C60/TV38/C60 |
1/e
2L,
0 50

Layer thickness (nm)

100 >

100 nm

No point in making thick absorbing layers

Typical for disordered solution- Background choice




PL quenching efficiency
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Exciton Harvesting Distance

CB0/TV38/C60 C60/TV38/C60 samples:
- 1 Harvesting distance L,,~10 nm
| vs
Light penetration depth ~100 nm
1/e

| _ A8

N4
2L,
0 50 100 < =

Layer thickness (nm) 100 nm

No point in making thick absorbing layers
Typical for disordered solution-




PL quenching efficiency
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Exciton Harvesting Distance

C60/TV38/C60 C60/TV38/C60 samples:
2 1 Harvesting distance L,,~10 nm
| Vs
Light penetration depth ~100 nm
1/e

- _ A8

J
- 2L,
0 50 100

Layer thickness (nm)

No point in making thick absorbing layers

Typical for disordered solution- Background choice



Background choice



PL quenching efficiency

Exciton Harvesting Distance

C60/TV38/C60 C60/TV38/C60 samples:
i 1 Harvesting distance L,,~10 nm
| vs
% @‘Q Light penetration depth ~100 nm
1/e

B | D

J
- 2L,
0 50 100

Layer thickness (nm)

No point in making thick absorbing layers

Typical for disordered solution- Background choice
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EXAMPLES
and

Rules of Slide-Making




Photophysics of Organic Solar Cells

Metal

Active |-

Electrodes layer  "Ease of manufacturing !
\ «Semitransparency :

ITO | - |

| *Flexibility |

Light T
Transparent substrate

Charge separation in OSC

S1

CT state
Fullerene

N WV

Initial version

Polymer




Photophysics of Organic Solar Cells

Metal
Active e ———
Electrodes layer  "Ease of manufacturing !
\ | *Semitransparency :
Flexibilty - _ _ |

Light

Use simple diagrams to explain the concept

J\‘@'

CT state

Fullerene

Polymer 37



Photophysics of Organic Solar Cells

Metal

Active
layer

Electrodes

N

ITO

Light T
Transparent substrate

Charge separation in OSC
>0.4 eV

! -—
I ! !\
_ I
exciton |
1
\

1

|

I

I

I
\@l

Polymer Fullerene

: *Ease of manufacturing |
| *Semitransparency :
| *Flexibility I

Energy gradient of ~0.4 eV

IS heeded
to dissociate the exciton

Corrected version




Bulk Heterojunction Concept

The goals of bulk heterojunction (BHJ) are:

In organic materials, the exciton binding energy is high (>>kT). Energy
gradient is needed for exciton dissociation. BHJ is a mixture of two materials
with different workfunctions -> the gradient is provided at the interface

The exciton diffusion length in organic materials is relatively small (~10 nm).
The phase separation in the BHJ has to be fine enough to ensure efficient
exciton harvesting

The separated charges need to be delivered to the electrods. BHJ has to
provide the pathways for the charges

Initial version




Bulk Heterojunction Concept

The goals of bulk heterojunction (BHJ) are:

* In organic materials, the exciton binding energy is high (>>kT). Energy

Avoid bullet points - opt for word tables

« The separated charges need to be delivered to the electrods. BHJ has to
provide the pathways for the charges



Bulk Heterojunction Concept

Donor Acceptor

1) Exciton binding energy ~0.4 eV (>>kT) =2 >0.4 eV
Energy gradient is needed to split the exiton 2 ~0.4eV
Interface with acceptor material,

C
» B
3) Charge transport to the electrodes ’ ‘ ‘
@

2) Fine (<10 nm) intermixing of the two materials is
needed because of small exciton diffusion length

Bulk Heterojunction is a donor:acceptor bl

n
with fine (<10 nm) phase separation TJCjorrected version




Bulk Heterojunction Concept

Donor Acceptor

1) Exciton binding energy ~0.4 eV (>>kT) 2 >0.4 eV
Energy gradient is needed to split the exiton 2 ~0.4 eV
Interface with acceptor material,

2) Fine (<10 nm) intermixing of the two materials is
needed because of small exciton diffusion length

3) Charge transport to the electrodes ’ ‘ ‘
ea @

Bulk Heterojunction is a donor:acceptor bl

n
with fine (<10 nm) phase separation TJCjorrected version




Photoinduced Absorption

Concept:
Charges Only species on donor are observable
Excitons Excited state LUMO

absorption Hole High-energy
LUMO - # polaron absorption
Low-energy
HOMO e— HOMO me— absorption

Neutral state Excited state Neutral state Charged molecule

Spectra: Setup:

Excitons

Detector

delay

AT

12 14 16 18 2 24
— o N

Probe wavelength (um)
Initial version




Photoinduced Absorption

Concept:
Charges Only species on donor are observable
EXCitO ns Excited state LUMO
absorption Hole High-energy
LUMO - - absorption
polaron
Low-energy
HOMO e— HOMO =— absorption
Create each slide as a single message unit
I Detector
delay
| [Polarons |
12 14 16 18 2 24 AT N
Probe wavelength (um) oC

44




Concept of Photoinduced Absorption (PIA)

Species to observe: Energy diagrams:

LUMO s -

HOMO nm——

Excitons

Neutral state

Excited state
absorption

Excited state

Charges
LUMO
Hole ngh-engrgy
- solaron | @bsorption
Low-energy
HOMO =— absorption
Neutral state Charged molecule

Only charges on donor are observable

Corrected version




Representative PIA Spectrum

High-energy. Exgited s_tate Low-energy
polaron absorption , absorption polaron absorption

/

I

Exciton and polaron
| absorption spectra are
separated

1

12 14 16 18 2 24
Probe wavelength (um)

Different spectral probes observe diff{ Corrected version




Experimental Setup

Sample

Visible pump
(thin photovoltaic film)

(excitation of the sample)

Detector

IR probe
(monitoring the

photogenerated species)

Apparatus function ~200 fs

Corrected (?) version




Experimental Setup

Visible pump g :atmpllte. o
(excitation of the sample) (thin p oivo aic film)
[ .

Explicitly state the (single) message on the slide

48




Experimental Setup

Sample

Visible pump
(thin photovoltaic film)

(excitation of the sample)

Detector

IR probe
(monitoring the

photogenerated species)

Apparatus function ~200 fs

Change in transmission is proportional

to the number of charges Corrected version




Sample Preparation

PCPDTBT
+

[70]PCBM

Series with different
PCPDTBT:[70]PCBM ratios

oDCB solution

Bulk heterojunction
thin film

=»

Spin coating

Devices are also possible: spectroscop)| Initial version




Sample Preparation

PCPDTBT
+

[70]PCBM

Series with different
PCPDTBT:[70]PCBM ratios

Annotate key chemical structures

T i

Y 5\

Spin coating
Devices are also possible: spectroscopy is non-invasive;,



Sample Preparation

Donor: PCPDTBT

PCPDTBT
+

[70]PCBM

oDCB solution

Bulk heterojunction thin film

=»

Spin coating
Devices are also possible: spectrosco* Corrected version




Absorbance (Arb. u.)

Experimental conditions

400 500 600 700 900
Wavelength (nm)

ATIT (Arb. u.)

1.2

14 16 18 2 22 26
Wavelength (um)

Initial version




Experimental conditions

A 137X

Yb. u.)

Annotate data in tables and graphs

Wavelength (nm) Wavelength (um)



Absorbance (Arb. u.)

Choosing Excitation and Probe Wavelengths

Linear absorption spectrum

Polaron absorption spectrum

13 _
=
<t l
1 E
| F Probe |
5
Excitation { i -
400 500 600700 900 12 14 16 18 222 26
Wavelength (nm) Wavelength (um)
Excitation wavelength 750 nm Probe wavelength 1.25 um

Excitation/probe wavelengths are set at
absorption maxima

Corrected version




Charge Dynamics in Organic Solar Cells
BHJ film

-ATIT

IIIIIIIIIIII

0 2 4 6 8 10 100 1000

Delay (ps) Initial version




Charge Dynamics in Organic Solar Cells
BHJ film

> time

Highlight steps in multi-step processes

0 2 4 6 8 10 100 1000
Delay (ps) 57



Charge Dynamics in Organic Solar Cells

BHJ film | electron transfer diffusion separated charges

> time
t~100 ps t~1000 ps

t<O t=0

Pump-probe signal

Decrease due to different
absorption cross-section

1 Exciton formation ]

2 Exciton splitting (electron transfer) (exciton vs hole)
. 4/3\ Growth due to
11y ¥ [70]PCBM exciton

3 [70]PCBM exciton diffusion E ] Polymer splitting

. o =/

+dissociation (hole transfer) . (P charges All charges
. (polymer+

4 All excitons are dissociated | [70]PCBM) |

PIA allows to follow exciton and 0 2 4—=—9 an  sann annn

charge dynamics processes Corrected (7) version




Charge Dynamics in Organic Solar Cells

BHJ film | electron transfer diffusion separated charges

Use builds and animations for complex slides

<1 charges All charges
4 [70]PCBM exciton splittin i (polymer+
[70] P J . [70]PCBM)
(hole transfer)
'¢ r r r r /L r r — r r — v
PIA allows to follow exciton and O 2 4 6 8 10 100 1000

charge dynamics processes Delay (ps) 59



Charge Dynamics in Organic Solar Cells

BHJ film
B
o £

—_— t{ime
t<0

-AT/T

Pump-probe signal

/ L
'''''''''''''

Corrected version




Charge Dynamics in Organic Solar Cells
BHJ film

> tfime

t<O t=0

1 Exciton formation Pump-probe signal

-AT/T

/
''''''''''

0 2 4 @9 40 400 4a0n

Corrected version




Charge Dynamics in Organic Solar Cells

BHJ film , electron transfer

> tfime

t<O t=0

Pump-probe signal

Decrease due to different
_ o i absorption cross-sections
2 Exciton splitting (electron transfer) | (exciton vs hole)

A

1 Exciton formation

Polymer
charges

-AT/T

/ L
IIIIIIIIIIII

O 2 4 [l o 1.0 ' ' 'A'Il\n ' ' 4nlnn

Corrected version




Charge Dynamics in Organic Solar Cells

BHJ film , electron transfer diffusion

> time
t<0 t=0 t~100 ps
1 Exciton formation ] Pump-probe S'Q”al
: Decrease due to different
_ o j absorption cross-section
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Charge Dynamics in Organic Solar Cells

BHJ film | electron transfer diffusion separated charges

> time
t~100 ps t~1000 ps

t<O t=0

Pump-probe signal

Decrease due to different
absorption cross-section

1 Exciton formation ]

2 Exciton splitting (electron transfer) (exciton vs hole)
. 4/3\ Growth due to
11y ¥ [70]PCBM exciton

3 [70]PCBM exciton diffusion E ] Polymer splitting

. o =/

+dissociation (hole transfer) . (P charges All charges
. (polymer+

4 All excitons are dissociated | [70]PCBM) |

PIA allows to follow exciton and 0 2 4 g—=—2n  sann annn

charge dynamics processes Corrected version




Conclusions

Ultrafast PIA spectroscopy provides valuable information about
charge generation in photovoltaic blends:

 Instantaneous charge generation via electron transfer

 Diffusion-delayed charge generation via hole transfer

...And much more

Initial version
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Conclusions

Ultrafast PIA spectroscopy provides valuable information
about charge generation in photovoltaic blends:
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 Instantaneous charge generation via .g

electron transfer
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 Diffusion-delayed charge generation via v
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-AT/T/Abs. (Charge Yield)

0 51015 ~ 500 1500

PIA dynamics are complex and consist of:
« Ultrafast charge generation via electron
transfer

« Delayed charge generation via hole
transfer

« Charge recombination
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Experimental results for PL dynamics, quenching
efficiency and PL shift
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PL quenching -> Small diffusion distance (~10 nm) due to the high energy disorder 71
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Checklist for Slide-Making

v'Create each slide as a single message unit

v Explicitly state that single message
b

/Use simple diagrams to explain concepts 1=

v'Avoid bullet points, opt for word tables
v Annotate key structures and graphs
v'Highlight steps in multi-step processes
v'Use animations for complex slides
v'Use pictorial illustrations

v'Use readable fonts

v'Keep the background in the background



