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TUT
M.Sc. Biomedical Engineering & Medical Physics

Detailed information on our website: https://www.nat.tum.de/en/nat/studies/msc/bemp/

Key facts:

» Interdisciplinary and international Master’s program, 120 ECTS credits, 2 yrs

« Start in winter and summer semester

« Students can specialize in two areas > biomedical imaging + biosensors
General Structure:
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Focus & Research Areas

Embedded in the research environment of the
Munich Institute of Biomedical Engineering

(MIBE, https://www.bioengineering.tum.de/ )

* Medical Imaging & Radiation Oncology

« Biomedical Microscopy & Virtual Pathology

« Biosensors & Smart Medical Devices

« Biomaterials & Biomolecular Systems

« Medical Image Processing & Artificial Intelligence

« Organoids & Biological Model Systems
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Focus & Research Areas

ptoacoustic Tomogk

ovel fabrication approaches
Prof. Wolfrum

the development and translation
of modern X-ray physics
concepts to biomedical sciences
and clinical applications

innovative optical and
optoacoustic methods that
enable novel visualization of
living biological tissue

state-of-the-art printing and
microfabrication processes,
such as 3D printing, ink-jet
printing, laser patterning, and
optical lithography, to fabricate
sensor arrays and flexible
neurointerfaces
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realization of self-organizing
molecular and cellular systems
that are able to respond to their
environment, compute, move,
take action

developing novel myoelectric
control strategies that can
enhance the performance and
functionality of upper limb
prostheses

microscopic understanding of the
emergence of dynamic patterns
in active matter systems, such as
those found in living organisms



Application Process BEMP

% Two stage selection procedure:
1. Aptitude assessment (>/= 48 Points direct admission)
2. Applicants who are not directly admitted in the first stage will be invited to an interview

* Points in the aptitude assessment in stage 1 are given for:
v test > written examination (online or on-campus, 35 to 50 multiple-choice questions,
as well as free-response questions (max. 30 Points)
v’ for the final grade (max. 30 Points when >4.0)

s English proof:
1. Bachelor thesis or passed modules in English (mind. 10 CPs)
2. as given by TUM standards (e.g. TOEFL, IELTS)

https://www.nat.tum.de/en/nat/studies/msc/bemp/apply/
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How to qualify for the BEMP Master

The content of the test in stage 1covers the following subject areas:

s  Physics

s  Engineering

s  Biology and Chemistry
%  Mathematics

Detailed information on sample subtopics, example questions and further reading for all
subject areas can be found via the link on the homepage:
https://academics.nat.tum.de/en/msc/bemp/apply

» B.Sc. Engineering Science students are highly qualified through their Bachelor curriculum.
» To prepare for the test in stage 1, it is recommended that you contact Katja Block and
prepare using the published topics and sample questions.
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TUm

M.Sc. Quantum Science & Technoloqgy

Detailed information on our website: https://www.nat.tum.de/en/nat/studies/msc/quantum-
science-and-technology/

Key facts:

» Interdisciplinary and international Master’s program, 120 ECTS credits, 2 yrs
« joint program between the Technical University of Munich (TUM) and the Ludwig-
Maximilians-Universitat (LMU)

« Start in only winter semester semester Modules Credits
General Structure: T

Mandatory modules

30
NAT3034 Quantum Hardware 10 CP Elective modules from the focus

: EICES
NAT3035 Quantum Information 10 CP in total 30 CP

Advanced General
Practical Training" | education Experimental Quantum Science & Technology
subjects Theoretical Quantum Science & Technology
Mobility Quantum Computing
window

Study phase

optional one module 'Special Topics'
6 CP

Master's Seminar Master's Work Experience

15 CP

Master's Thesis

Research phase

30 CP
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Focus & Research Areas

Embedded in the research environment of the
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* Quantum Information Theory

 Quantum Simulation

Pioneering and interdisciplinary QST research

MCQST combines more than 60 Principal Investigators (Pls) and more than 300 scientists in the Munich research area working across the different
disciplines of Quantum Science and Technology (QST). and is structured in seven interconnected Research Units. Bridging different research fields and
faculties the MCQST covers the entire range from fundamental science, through technology and material development to applications.

Quantum Computing . e

eering and foundational contributions to each of the core fields. This is a unique aspect of MCQST compared to other national and intemational
ers are among the forefront of paving the way to establish QST also in other field:
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Quantum Science and Technology. They represent the main areas of D‘p orative  Information
research of MCQST and cover all internationally identified core el Theory
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identify novel research directions for QST in other fields of science,

. Quantum
including fundamental physics. cosmology. high-energy physics.

and quantum chemistry. L) @ Simulation

*  Quantum Matter MCQsT

combine the unique multidisciplinary competence within MCQST
into well-defined subunits focusing on particular thematic topics. 0
Through a tight interconnection of researches, common Quantum Quantum
methodologies and techniques. as well as the fact that many Metrology Computing
. Principal Investigators are active in several research units, research &Sensing =
° E X p I O ra t I Ve Re S e a rC h in MCQST is naturally multi-disciplinary and benefits from o Rication
synergies and close collaboration between different research topics

and fields.
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Focus & Research Areas
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MagnonsPrefer a Sense of

Rotation Dancing the Waltz
Prof. Gross

Press Release 23.6.23: Erbium
Dopants Stimulated to Emit Single
Photons can form the basis for the
development of extended networks
that link quantum systems with each
other, all the way to a future quantum
internet

Press Release 15.6.23: Novel Method
for Quantum Simulation of U(1) Lattice
Gauge Theories with Ultracold
Fermions

Press Release 08.6.23:
Demonstration of nonreciprocal
behavior of magnons in an insulating
antiferromagnet, allowing the
development of nonreciprocal
magnonic devices
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Press Release 04.05.23: Analogue
quantum simulation of
pseudomolecules offer a new and
instructive approach to quantum
chemistry and to the experimental
challenges of quantum simulations

Press Release 29.03.23: Stacked
layers of ultrathin semiconductor
materials feature phenomena that cal
be exploited for novel applications



Application Process QST

% Two stage selection procedure:
1. Aptitude assessment (>/= 160 Points direct admission)
2. Applicants who are not directly admitted in the first stage will be invited to an interview

* Points in the aptitude assessment are given for:
v Analysis of your curriculum > specific modules in the Bachelor program (<57 P.
rejection)
v’ for the final grade (max. 40 P. when >3.0)
v' for the letter of motivation (max. 40 P.)

s English proof:
1. Bachelor thesis or passed modules in English (mind. 10 CPs)
2. as given by TUM standards (e.g. TOEFL, IELTS)

» B.Sc. Engineering Science students are highly qualified through their Bachelor curriculum

https://www.nat.tum.de/en/nat/studies/msc/qgst/apply/
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How to qualify for
the QST Master

Elective modules I+ll:
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9.3. Quantum Science & Technology (Physik)

https://academics.nat.tum.de/msc/gst

Studienfachberatung: Dr. Marianne Képf, studium@nat. tum.de
Bewerbungsverfahren: Dr. Katja Block, studium@nat tum.de

Der Masterstudiengang Quantum Science & Technology bildet Studierende aus, so dass sie
anhand aktueller Forschungs- und Entwicklungsergebnisse aus den Naturwissenschaften
(beispielsweise Physik, Chemie), der Mathematik und den
(beispielsweise Informatik, Elektrotechnik) Quantenphanomene — insbesondere Superposition
und Verschrankung — fur die Entwicklung von Quantensensoren, Quantenalgorithmen und
Quantencomputern direkt anzuwenden wissen. Das Programm ist in Kooperation mit der LMU.

Die Studierenden profitieren besonders wvon der Forschungsumgebung des Exzellenzclusters

Munich Center for Quantum Science and Technology (MCQST)

Dringende Empfehlungen zur Modulwahl:

Pflicht fir den Wahlbereich 2

Ingenieurswissenschaften

Nr.

Modulbezeichnung

\

Lehrform
vuepe

Credits

Sem

Mod. Nr.

Theoretische Physik 3 {Quantenmechanik)

—

vl

55

PHOOO7Y

Aus den beiden folgenden Bereichen Theoriefacher und experimentelle Maturwissenschaften
werden insgesamt mindestens zwel Module dringend empfohlen (Wahlbereich 2).

Nr. |Modulbezeichnung teli_'rf:rm Credits | Sem | Mod. Nr.
1 Diskrete Strukturen ViU 8 WS [INOD15
2 Theoretische _F'!ws'k 4A (Statistische Mechanik und v/l 9 ws | PHoo0S
Thermodynamik)
Wahl von max. einem der beiden Module der experimentellen Naturwissenschaften:
Nr. |Modulbezeichnung tell::_'rfc;‘rm Credits | Sem | Mod. Nr.
Einflihrung in die kondensierte Materie Ws [PHOO19
1 bzw. Wil 5
Introduction to Condensed Matter Physics WwW [PHBO19
Einflihrung in die Kern-, Teilchen- und Astrophysik WS [PHOD16
2 bzw. iU 5
Introduction to Muclear, Particle and Astrophysics S5 PHB016

11



Thank you for your attention!

Dr. Katja Block

Technische Universitat Munchen

TUM School of Natural Sciences (NAT)
School Office

Studienberatung

James-Franck-Str. 1
85748 Garching

Tel. +49 89 289 14369
https://www.nat.tum.de
studium@nat.tum.de
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