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Goals of the seminar:

Learn how to inform yourself about a specific research
subject from original literature

Learn how to prepare a presentation on the subject

Practice to give a talk and answer questions in the subsequent
discussion

Rules:

Active participation in all seminar talks; in person (unless in quarantine)
Preparation of talk from given literature & own literature search
Presentation of scientific talk (35 — 45 min) (english preferred)
Subsequent scientific discussion (15 — 30 min)

Oral & written feedback about presentation (15 min)
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1. Inform yourself about the subject

« Start reading given material approx. 4 weeks before presentation !
« Additional sources or if no material given:
— Review articles / thesis are a good starting point
- Wikipedia good for more general subjects; beware: can be
biased if topic is more specialized
— (Google scholar; web of Science; Scopus
« Discuss / ask supervisor or colleagues

« The more prepared you are the more confident you'll be !

« Always know much more than you actually talk about!
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Quantencomputer

Ein Quantenprozessor bzw. Quantencomputer ist ein Prozessor, der die Gesetze der Quantenmechanik nutzt. Im Unterschied zum klassischen Computer arbeitet er nicht auf der Basis
elektrischer, sondern quantenmechanischer Zustande. Hierbei sind erstens das Superpositionsprinzip (d. h. die quantenmechanische Koharenz, analog zu den Koharenzeffekten, siehe z. B.
Holographie, in der sonst inkoharenten Optik) und zweitens die Quantenverschrankung von Bedeutung.

Theoretische Studien zeigen, dass unter Ausnutzung dieser Effekte bestimmte Probleme der Informatik, z. B. die Suche in extrem groBen Datenbanken (siehe Grover-Algorithmus) und die
Faktorisierung groBer Zahlen (siehe Shor-Algorithmus) effizienter gelost werden kénnen als mit klassischen Computern. Dies wiirde es ermdglichen, die Berechnungszeit fir viele
mathematische und physikalische Problemstellungen deutlich zu verringern.

Der Quantencomputer war lange ein iberwiegend theoretisches Konzept. Es gab verschiedene Vorschlage, wie ein Quantencomputer realisiert werden konnte, in kleinem MaBstab wurden
einige dieser Konzepte im Labor erprobt und Quantencomputer mit wenigen Qubits realisiert. Der Rekord lag im November 2021 bei 127 Qubits fiir den Prozessor.[] Neben der Anzahl der
Qubits ist aber auch zum Beispiel eine geringe Fehlerquote beim Rechnen und Auslesen wichtig und wie lange die Zustande in den Qubits fehlerfrei aufrechterhalten werden kénnen.

Seit 2018 investieren viele Regierungen und Forschungsorganisationen sowie groBe Computer- und Technologiefirmen weltweit in die Entwicklung von Quantencomputern, die von vielen als
eine der entstehenden Schiiisseltechnologien des 21. Jahrhunderts angesehen werden.[2I3](4]
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2. Prepare your presentation

identify your audience
determine how much time you have

identify the main points you want to convey
(2-3 main points in a 20 — 30 min talk)

create an outline of your talk
prepare slides (and backup slides)

practice, practice, practice !!
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2. Prepare your presentation

Organizing a 30 min talk ?

no unique recipe (depends on what type: short / long talk; colloquium

|. Background & Introduction

Title slide
Outline slide (can be skipped in short talk)

Overview slide (if appropriate) why is research important ?

1-2 Background slides (if approporiate) provides background for
non-experts

Il. Main body of talk

. Summary

« Summary of key points (2-4 for 20 — 30 min talk)
* Acknowledgement sources; people involved:; funding sources

Fachbereich




The title slide and outline prepares
the audience to listen and shows
organization of talk T

. i Metalized Nanowires
Title slide

Your names and affiliations
Paper citation (for JC)
Venue and date
Attention-getting graphic

Outline or overview of presentation
Prepares the audience to listen
Provides a logical structure for your talk
Provides motivation and context
Summarizes key points (limit to two or

three for a 20- to 30-minute talk)

Fachbegejct from https://courses.physics.illinois.edu




Overview

Black holes and star clusters

The galactic center

Intermediate-mass black hole
kinematics

Here, we have a VISUAL and WRITTEN outline and it’s not too long !
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The “body” of your presentation is
the intellectual content of your talk

Problem statement,
m Otivati O n What's this all about? |

~1-2 slides [ e
Previous work e
~1 _2 Slldes M rouserts 3 PP v$ A-A collisions

Methods | pval—

~1-3 slides o 7 i M
Key Results |
~5—6 slides




Provide a “summary” slide

Recap key results and conclusions
Reiterate main critiques (for JC)

This slide will
probably stay on
* Non-Gaussianity in the CMB tells about the screen dur|ng
creation of the initial density perturbations . .
in the universe. the queStIOn peI’IOd
* The probability distribution of the nonlinear and Wl” thus get

parameter in our model gives drastically

improved constraints on non-Gaussianity. the |OngeSt

Next: generalize our 1

method to smaller scale aUdIence .
fluctuations and apply to expo sure—ma ke |t
COBE and MAP data '

[Contact: Michael Schneider mdschnei@uiuc.edu CO u n t . E

9

Summary
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Tips for preparing slides

Fillets reduce leading edge vortices in nature

Have only 1 idea per slide ;amcngim,ing

Use the header to state /
the main idea of the
slide, and use the body

of the slide to support
that idea

Use well-labeled graphs
and figures to illustrate

your key points this
makes the slide more
real and interesting to
the audience

Avoid too much text

fare modeling of ther d electrical behavior using
fwares (I-DEAS, Maxwell, Flotherm and Saber) and 3-D.




Fachbereich

Tips for preparing slides

Have only 1 idea per slide

Fillets reduce leading edge vortices in nature
and in engineering

/

Use the header to state /
the main idea of the

slide, and use the body
of the slide to support
that idea

Use well-labeled graphs
and figures to illustrate
your key points this
makes the slide more
real and interesting to
the audience

.or too many distracting
images

Joint Force Projection Concept/Requtrement AXXT
Enabling Strategic Maneuver - (Ctrca 10)

[‘r _‘"' N
"L"fﬂu N




Tips for preparing slides

Use figures to illustrate your key
points

Figures:
enliven slides
promote audience interest

provide supporting
evidence for key points

help explain complex
Ideas and relationships
quickly

show how things work,
etc.

Myosin “walking” on actin -
Courtesy of P. Selvin
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Tips for preparing slides

Label all elements in a figure

o Point out important features
o Label both axes of graphs and show units
« Provide a brief caption
o Give credit to source

L3
°
=2
&
(-9
E
£
"
c
=
w
°
ki
™
£
o
=

>
e Celely = |
::_ :_\':.;-.:.‘.':.. ¢ -_',’ — ‘ | /
(2000

B~ — ) 4
Diffuser Object

Normalzed Signal Amplitude

The Nike laser system
uses discharge pre- Sample normalized
amplifiers. signals from the two- —I)
(Courtesy US Navy) beam optical drive. 2
(Courtesy C. Michael)
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Tips for preparing slides

Presenting data is your most important
and challenging task

Avoid copying a graph from a formal article — they have
a different style, e.g., labels are too small

Use color and make lines thick, labels legible

Label axes and annotate important points with arrows
and add words

Use tables sparingly — if used highlight important parts

resid
[Entries 857064
Sum F Meanh 3998
some wigales here ‘Entries 857064 + RMS 5623
99 Mean 7224 L
C ;‘;"}'ﬁdf 2811 ,62(?341 : Residuals from simple fit to all silver data

1.2685e+08 140.5
2198+ 0.2672
2.194e+05t 13.08

All silver data, simple fit
Some wiggles remain

ISR IURATIN BARTEN BTSN BUIIN NSTEiN ST ST ST S (111} = =TI EPETE ESTET SPEET EVSTEr SA AT SrArarel Srrar SrArar A
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Tips for preparing slides

Show the equipment IF it helps as part of your
proof — but sparingly, not just because you love it

e« Photographs give scale and reality — but add
labels

« Schematics provide concept
o Diagrams strip away unnecessary details
combination

o ———

Vacuum
chamber

Mass spectrometer

RHEED screen

OK, but could be better
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Tips for preparing slides

Use equations sparingly

Use equations only when
necessary

If you use equations
Slow down

Talk through step by step
Explain relevance

Combine with a picture
that illustrates the o ooty
. . . audience through each equation...
physical principle

involved

Fachbereich




Tips for preparing slides

Remember, your goal is to convey
your ideas, so avoid distracting text
and effects!

Don’t overuse PowerPoint animations and sounds!

Make sure there is good contrast between text and
background

Use simple (or no) backgrounds on slides

CP

1 Parity invariance fails, combine it with charge
conjugation to create a new invariant

1 Converts the right-handed anti-neutrino into a left-
handed neutrino- exactly what we observe in nature

1 Neutral kagn experiment

Fachbereil




Tips for preparing slides
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Tips for preparing slides

Use “normal’” colors

DON'T use red/green or red/blue as contrasting

colors

Make sure colors looks the way you expect using an

LCD projector!

Avoid neon colors and pastels

Don’t use many random colors; people expect color

to mean something

Superconductivity is an electronic

state of matter that exists below

certain currents, magnetic fields,
and temperatures.

B - Magnetic Field

& T - Temperature
B
T. B,

T Normal state B.- Critical Magnetic Field
of matter T. - Critical Temperature

Strive for easy reading

v |

... and think of the color blind ...




3. Tips for giving a good talk

Maintain eye contact with audience
Don’t stare at screen or monitor

Do not read your talk!

Avoid nervous mannerisms
Pacing, bobbing, waving arms, jingling coins

Use laser pointer or stick directed at screen
Don’t point directly at overhead on projector
Don'’t block the screen

Train yourself to speak slowly and distinctly—
practice!

Avoid “fillers”: “uh”, “like”, “um”, “okay”

Be enthusiastic!

If you don’t act excited by your results,

don’t expect the audience to be! »
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3. Tips for giving a good talk

Don’t show any material on slides (e.g., figures,
equations, text, etc.) you can’t explain!!

Rehearse how you’ll end your talk
Don’t end with “Well, | guess
that'sit ”~
Don’t just stop and let the committee guess that you're

done
Thank the audience!

Focus on communicating not performing
(humor is good but don‘t overdo it)

Keep it simple

Pepare key phrases
(it is o0.k. to write out some important statements first)
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3. Tips for giving a good talk

Rehearse Your Talk!

A few days before

Practice in front of friends
and check timing

Rehearse likely questions

Solicit feedback about
logic and clarity

Revise (shorten)

The night before
Go over one more time
Put all materials in order et ot 0T Neperos e oy
. at the Stockholm Concert Hall.
(number your slides!)
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4. Tips for question & answers session

Handling questions is an essential
part of giving a talk

As part of preparing your talk, try to anticipate
questions you might get

In each slide, try to identify what the weak points are, what
questions you might ask, etc.

Be prepared to repeat simple derivations of equations
or estimates presented on your slides

If you don’t know the answer?

Say “That’s an excellent question. I'm not sure;
I’ll have to look into it” or “Let’s talk about it afterward”
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Why ?
,Quantum Information Processing”
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Publications & Venture Capital Investments

Publications over time

'.:O' Mergeflow

(@) Venture Capital

'.:O' Mergeflow
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Mathematical problems:

verifiable with Quantum
computer

solvable” with Quantum
computer:

verifiable with classical
computer

solvable” with classcal
computer

Fachbereich P
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Deutsch-Josza algorithm
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Deutsch-Josza algorithm
f : {07 1} — {07 1}
/N /N

front back head tail

(R T —

FO)=0  f(0)=
f() =1

To find out if f constant or balanced
two inquiries neded!

balanced (valid)
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Deutsch-Josza algorithm

o)1) —— (10+1)(10) - )

f encoded in unitary transfo

Ur:  |o)ly) — [2)|y @ f(2))

[ z)(|0) + |1))  constant
_—]z) (]0) —|1))  balanced

Uglz) (10) +11))

A single inquiry sufficient!
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Topics for talks

Basics & fundamental experiments

« Bell inequalities: quantum correlations are stronger than classical one's

* Quantum teleportation: how to transport an unknown quantum state
from A to B

* Quantum crypotography: how to use peculiarities of quantum mechanics to
create secure keys?
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Topics for talks

Quantum computing principles

« Network quantum computer: quantum bits and gates (M. Fleischhauer)

 Measurement-based quantum computation: how to replace gate
operations by measurements on massively entangled states
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Topics for talks

Physical platforms for quantum computing

lon-trap quantum computers
Neutral atoms in strongly coupling cavities
Rydberg atoms & Rydberg polaritons

Superconducting qubits

Topological qubits (external lecture)
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Topics for talks

Physical platforms for quantum networks

* Photon exchange between strongly coupled cavities
« Quantum memories for light based on atomic ensemble

* Duan-Lukin-Cirac-Zoller quantum repeater
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