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EDUCATION

Doctor of Philosophy (Ph. D) in Physics 2014-2019
Carnegie Mellon University

“Clustering of quasars and high redshift galaxies: New frontiers for structure formation”

Thesis advisor: Prof. Tiziana Di Matteo

Integrated Masters in Physics 2009-2014
University of Mumbai, Center for Excellence in Basic Sciences

”Determination of Higgs Boson properties through rare processes at the Large Hadron Collider”

Thesis advisor: Prof. Sreerup Raychauduri, Tata Institute of Fundamental Research, India

RESEARCH INTERESTS

Cosmological hydrodynamic simulations of galaxy formation and black hole growth; Origin of
super-massive blackholes; Galaxy and quasar clustering; Galaxy-halo connection;

CURRENT POSITION

Post doctoral research associate 2019-ongoing

Supervisor: Dr. Laura Blecha

• Develop code to implement realistic black hole seeding preseciptiosn for the next generation cosmological
simulations with a team of graduate and undergraduate researchers.

• Probe the connection between active galactic nuclei (AGN) and galaxy mergers in cosmological
simulations.

PUBLICATIONS IN GALAXY FORMATION

1. Aklant K. Bhowmick, Laura Blecha, Paul Torrey, Luke Zoltan Kelley, Mark Vogelsberger,
Kaitlyn Kosciw, Dylan Nelson, Rainer Weinberger, Lars Hernquist, “Impact of gas based
seeding on supermassive black hole populations at z ≥ 7”, The Astrophysical Journal 904 2
(2020).

2. Aklant K. Bhowmick, Laura Blecha, July Thomas, “Supermassive Blackhole Fueling in
Illustris TNG: Impact of environment”, The Astrophysical Journal 904 2 (2020).

http://maps.google.com/maps/ms?ie=UTF&msa=0&msid=205373386241137011999.000494c753d05031c4fe4
mailto:aklantbhowmick@ufl.edu
https://orcid.org/0000-0002-7080-2864
https://www.linkedin.com/in/aklantbhowmick/
https://github.com/akbhowmi
https://arxiv.org/abs/2105.08055
https://arxiv.org/abs/2105.08055
https://arxiv.org/abs/2007.00014
https://arxiv.org/abs/2007.00014


3. Xuheng Ding, Tommaso Treu, John D. Silverman, Aklant K. Bhowmick, N. Menci, and
Tiziana Di Matteo, “Testing the Fidelity of Simulations of Black Hole–Galaxy Coevolution at
z ∼ 1.5 with Observations”, Astrophysical Journal 10.3847 1538-4357 (2020).

4. Aklant K. Bhowmick, Rachel Somerville, Tiziana DiMatteo, Stephen Wilkins, Yu Feng,
Ananth Tenneti, “Cosmic Variance of z > 7 galaxies: Predictions from BlueTides”, MNRAS
496 754-766 (2020).

5. Aklant K. Bhowmick, Tiziana DiMatteo, Adam D. Myers, “Multiplicity Functions of
quasars: Predictions from the MassiveBlackII simulation”, MNRAS 492 5620-5633 (2020).

6. Aklant K. Bhowmick, Yingzhang Chen, Ananth Tenneti, Tiziana Di Matteo, Rachel
Mandelbaum, “Evolution of Intrinsic Alignments in the MassiveBlackII universe ”, MNRAS
491 4116-4130 (2020).

7. Aklant K. Bhowmick, Tiziana DiMatteo, Sarah Eftekarzadeh, Adam D. Myers, “On the
small scale clustering of quasars: Constraints from the MassiveBlackII simulation”, MNRAS
485 202 (2019).

8. Aklant K. Bhowmick, Duncan Campbell, Tiziana DiMatteo, Yu Feng, “Halo occupation
distribution modeling of high redshift galaxies using the BlueTides simulation”, MNRAS 480
3-11 (2018).

9. Aklant K. Bhowmick, Tiziana DiMatteo, Yu Feng, Francois Lanusse, “Clustering of z > 7
galaxies: Predictions from the BlueTides simulation”, MNRAS 474 4-11 (2018).

10. Kuan-Wei Huang, Tiziana DiMatteo, Aklant K. Bhowmick, Yu Feng, Chung-Pei Ma,
“BlueTides simulation: establishing black hole−galaxy relations at high redshift”, MNRAS
478 5063-5073 (2018).

PUBLICATIONS IN PLASMA PHYSICS

1. Desmond L. Hill, Aklant K. Bhowmick, Dan V. Ilyin and Snezhana I. Abarzhi, “Group
theory analysis of early-time scale-dependent dynamics of the Rayleigh-Taylor instability with
time varying acceleration”, Physical Review Fluids 4 063905 (2019).

2. Snezhana I. Abarzhi, Aklant K. Bhowmick, Annie Naveh, Arun Pandian, Nora C. Swisher,
Robert F. Stellingwerf and W. David Arnett, “Supernova, nucleosynthesis, fluid instabilities
and interfacial mixing”, PNAS 10 1073 (2018).

3. Z. R. Dell, A. Pandian, A. K. Bhowmick, N. C. Swisher, M. Stanic, R. F. Stellingwerf,
and S. I. Abarzhi, “Maximum initial growth-rate of strong-shock-driven Richtmyer-Meshkov
instability”, Physics of Plasmas 24 090702 (2017).

4. A.K. Bhowmick, S.I Abarzhi, “Richtmyer-Meshkov unstable dynamics influenced by pressure
fluctuations”, Physics of Plasmas 3 11 (2016).

5. Gangadhara, R. T., Krishan, V., Bhowmick, A. K., Chitre, S. M., “Generation of Magnetic
Structures on the Solar Photosphere”, The Astrophysical Journal 788 2 (2014).
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CONFERENCE TALKS

1. “Cosmological simulations of galaxy formation: Fluid mechanics at the largest scales”, Invited
talk, S.M. Chitre Memorial Symposium on Frontiers of Astrophysics and Fluid Mechanics,
2021

2. “Supermassive Blackhole fueling in Illustris-TNG: Impact of environment”, Contributed
talk, AAS meeting, 2021

3. “Supermassive Blackhole fueling in Illustris-TNG: Impact of environment”, Invited Collo-
quium, Harvard–Smithsonian Center for Astrophysics, 2020

4. “Supermassive Blackhole fueling in Illustris-TNG: Impact of environment”, Pre-recorded
talk, 13th LISA symposium, 2020

5. “Probing the merger-AGN connection in cosmological hydrodynamic simulations”, Invited
talk, Getting ready to descend into the slippery slope of multi-messenger cosmological black
holes data, Sexten Center for Astrophysics, Sexten, Italy, 2020

6. “Clustering of quasars and high redshift galaxies: New frontiers for structure formation”,
Invited seminar talk, University of Florida, 2019

7. “Clustering and dark matter haloes of galaxies at z > 7: Predictions from BlueTides”, Early
Universe 2019, UCLA

8. “BlueTides: Simulating the next frontier of galaxies and AGNs”, Workshop on WFIRST/LSST
Deep Fields, 2018

9. “Clustering of z > 7 galaxies: Predictions from the BLUETIDES simulation”, Cosmology on
the Beach 2017

10. “Effect of pressure field fluctuations on the nonlinear evolution of Richtmyer-Meshkov coherent
structure”, APS-DPP and DFD 2015

11. “Highly symmetric interfacial coherent structures in Rayleigh Taylor instability with time-
dependent acceleration”, APS-DFD 2016

12. “Dimensional crossover in Richtmyer-Meshkov flows”, APS-DFD 2016

13. “Low-symmetric coherent structures and dimensional crossover in Rayleigh Taylor flows driven
by time dependent accelerations”, APS-DFD 2016

TECHNICAL SKILLS

1. Building analysis tools for data from a wide range of cosmological simulations.

2. Building empirical models to capture complex trends exhibited by data from cosmological sim-
ulations. For e.g., in publication 6, 7 and 8, I built analytic halo occupation distribution (HOD)
models to capture the behavior of galaxies in cosmological simulations.

3. Development and execution of widely used cosmological softwares such as AREPO, ROCKSTAR,
SUBLINK, Halotools, astropy, yt-project

https://www.youtube.com/watch?v=KhinnE_YBv0
https://www.cfa.harvard.edu/events/itc-colloquium/itc-colloquium-40
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http://meetings.aps.org/Meeting/DPP15/Session/GO5.11
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https://arepo-code.org/wp-content/userguide/index.html
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https://bitbucket.org/vrodgom/sublink/src/master/
https://halotools.readthedocs.io/en/latest/
https://www.astropy.org/
https://yt-project.org/


4. Programming Languages: Python; C++; Mathematica; Fortran 90

5. Parallel programming: MPI, openMP, python multiprocessing

AWARDS

1. Presidential Fellowship (2016-2017): I was awarded this fellowship to conduct my thesis
research based on my research output during 2014-2016,.

2. Inspire Scholarship (2009-2014): Selected as 1 of 30 students for full scholarship for undergrad-
uate education based on a nationwide entrance examination (NEST).

COMMUNITY SERVICE

1. Referee for MNRAS and ApJ.

2. As part of a mentorship programme, I provide guidance to current graduate students on
navigating opportunities and challenges in graduate education.

TEACHING EXPERIENCE

1. Physics II for Engineering and Physics Students (6 semesters between 2014-2017) with
Prof. George Klein:

• Designed and conducted weekly recitations for undergraduate students, focusing on
Electricity and Magnetism.

• Graded exams, homeworks, and provided additional office hours support for students.

2. Summer Academy of Math and Sciences (SAMS), Astronomy for high school
students with Prof. Diane Turnshek.

• Led lectures for high-achieving high school aged students on dark matter, dark energy,
black holes and stellar evolution.

• Conducted lab experiments such as: 1) Testing efficiencies of various light bulbs. 2)
Spectroscopy 3) Determining time period of pendulum oscillations

• Organized field trips to nearby observatories.

• Supervised a final group project to assess the growth of light pollution in the city of
Pittsburgh over the last two decades.
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Teaching


Ian Appelbaum


My teaching record spans over 10 years. Since appointment as associate professor at U. Maryland
in 2009, I have taught one lab course and several lecture-based courses (mostly at 400 and 700 level).
In this Teaching Portfolio, I provide a discussion of my teaching goals, methods, and outcomes,
with evidence gleaned from these recent teaching experiences.


1 Strengthening communication


Before beginning a new course, I always consult with my colleagues who have previously taught it
for guidance. I try to incorporate what I learn from them into my own teaching strategy, especially
when their ideas are intended to enhance the instructor-student dialogue. One of the most successful
examples of this was a suggestion to construct course websites with piazza.com (developed by a
former UMD grad student); among many valuable resources, its asynchronous Q&A bulletin board
has allowed my students to learn from each others’ questions, and contribute directly to their peers’
learning experience by proposing answers themselves, as well.


2 Setting standards


Establishing an appropriate degree of difficulty in a physics course, especially in the first semester
teaching it, is often nontrivial. On the one hand, the material should be matched to student expec-
tations and abilities based on their experiences with previous classes. On the other, the instructor
has a practical responsibility to insist that essential fundamental concepts are thoroughly under-
stood (especially when they are prerequisite to more advanced classes). Furthermore, the instructor
has an intellectual responsibility to the students and him/herself to avoid simply rote adherence to
the textbook and its author’s sole perspective and voice on the subject.


I have always sought to set the difficulty of my courses fairly high. Ideally, all the students should
feel challenged: that they learned a great amount but perhaps not every topic covered, and that the
course as a whole was very near – but not beyond – the threshold of being too hard. This choice
has been largely successful, with many course evaluation comments conveying an appreciation for
the rigorous approach (see Section 5 on student comment highlights below).


However, there is a risk in doing this: one might initially set the standards too high, and only
learn too late to make substantial changes that the students are not able to rise up to the standards
set. This occurred when I volunteered to teach PHYS165, “Introduction to Programming for the
Physical Sciences” in Fall 2014 (this class covers the basic elements of computer programming using
MATLAB and applies it to simple physics problems from elementary Newtonian mechanics). In
contrast to my previous experiences with several different courses, where I was able to use student
reactions to help calibrate the level as the the course went on, in this class such feedback from
the students was weak and the class ended up at a level which was apparently beyond what the
students could handle. At the end of the semester, I was therefore pleased to find one student’s
evaluation comment including the quote below:


1







“Professor Appelbaum was an excellent teacher who really knows his stuff. He’s
a great presenter of material and always emphasized that we learn. . . I enjoyed the
course.”


However, comments from some other students were unfortunately not as positive, and in stark
contrast to the rest of my altogether-satisfying teaching record, numerical scores for this class were
particularly disappointing. Future semesters will clearly require more active engagement and a
recalibration of difficulty level. I am eager to rise to the challenge of turning this particular course –
now required for Physics majors – into a success (see Section 4 on incorporation of computer-aided
numerical methods, “Subject matter” below).


I enjoy lecturing immensely because – in addition to the standard elements of logical argument
and detailed mathematical calculations – it allows extemporaneous exposition and a bit of theater.
This spontaneity creates a dynamic environment to convey not only the bare physics, but also
gives me an opportunity to inspire my students with enthusiasm and excitement for the subject.
To further success toward ultimate learning outcomes, I have applied several innovations that
complement my personal style and enhance valuable interaction with the students, as detailed in
the next two sections:


3 Lecture materials


I do not use the white-/chalk-board on the walls, but rather
a Tablet PC with projector. This is allows me to 1. write
the notes facing the students so that they hear my voice
loud and clear, and so I can see raised hands for questions,
2. view each page in its entirety, exactly as the students
see it, to keep the visuals organized and logical, 3. make
adjustments to text and figures beyond simple erasure such
as resizing, color, reshaping, copy & paste, etc, 4. save the
notes for distribution to the students as PDF files on the
course website after any adjustments, corrections, additions, etc. are made following class, and 5.
quickly review the previous lecture’s notes in the beginning of each class to remind the students
what they learned, its relevance to the present topic, and to give them the opportunity to ask
lingering questions in an ad hoc discussion.


The students respond quite positively to this teaching modality and the comments entered in
student evaluations reflect their appreciation. For example:


“. . . very refreshing to be able to spend less time copying notes and more time absorbing
the professor’s unique perspective on the topic.”


“. . . technology-driven teaching style is innovative and kept me engaged.”


“. . . I really enjoyed the use of electronic notes during lecture and feel like I learned a
lot during the course.”


“. . . The lectures were very well organized (I especially liked that the PDF notes were
available online) and well thought out.”


“. . . This professor is by far one of the best lecturers I’ve had at this university . . . He
is very well organized (something I’ve never seen in the phys. department), and has a
well-designed website with easily accessible notes/assignments.”







At the end of the semester, I collate these notes and related materials. Several have been made
available to others online as self-published books: Quantum Physics (from PHYS401 and 402, ISBN
9781312303119) and Solid State Physics (from PHYS731, ISBN 9781304791009).


4 Subject matter


Another aspect of my teaching style is an emphasis on incorporating numerical analysis with com-
puter environments such as MATLAB to complement the usual analytic approach to solving prob-
lems, commonly adhered to in textbooks.


After comparing the calculations to the conventional
textbook result, we then often are able to explore similar
physical problems that elude simple analytical methods.
Furthermore, I have found it very effective to include
tasks asking the students to reproduce the numerical re-
sults themselves on their PCs for homework. Although
they are sometimes initially unfamiliar and uncomfort-
able with this kind of assignment, it ultimately has had
an overwhelmingly positive reaction from students as ev-
idenced by course evaluation comments:


“. . . I also appreciated the focus on numerical analysis, which allows one to gain a much
stronger intuition about the subject than only working on the few examples that can be
solved analytically. Overall it felt like I gained an excellent understanding of the basics
of quantum mechanics, as well as a number of universal mathematical and analytical
skills.”


“Good use of matlab code and visuals to cause understanding. Excellent professor.”


“Computing projects were fun”


I feel very strongly that in addition to aiding the learning process, an ability to translate scientific
concepts into relevant mathematics and instruction in an objective computer language (interpret
the resulting data) is an essential part of training in any STEM field that should be required as
part of an undergraduate degree in this 21st century. Making use of computers can and should be
done in the teaching laboratory setting as well: After teaching PHYS375 Experimental Physics III
(Optics) in Fall 2009, I undertook a complete redesign of experiments to use MATLAB for data
acquisition in addition to replacement of optical hardware, manual rewrites, etc. In fact, I have
had former students tell me – long after the course was finished – that their experience learning
how to employ the computer to do numerical modeling using theory or automate experimental
measurements subsequently led to getting a job requiring that skill, or helped them decide what
career path to pursue.


Partly for this reason, I was pleased that the new Physics curriculum recommended by the
departmental committee I co-chaired in 2011 now requires students to take either a 100- or 400-level
course on numerical methods in physics. The lower-level course I taught in Fall 2014, PHYS165
“Introduction to Programming for the Physical Sciences”, will then attract a different student
profile, leading to a more positive outcome.



http://appelbaum.physics.umd.edu/docs/notes/QuantumNotes.pdf

http://www.lulu.com/content/paperback-book/quantum-physics/14892135

http://www.lulu.com/content/paperback-book/quantum-physics/14892135

http://appelbaum.physics.umd.edu/docs/notes/PHYS731notes.pdf

http://www.lulu.com/content/paperback-book/solid-state-physics/14362122





5 Student evaluation comment highlights


@ U. Maryland, Physics Dept.:


• Fall 15: PHYS404 Statistical Thermodynamics
“Dr. Appelbaum is a great instructor, he encourages students to participate with questions
in class, inspires independent thinking, and made the class clear and interesting to attend. I
enjoyed the course very much. Keep up the great work!” “. . . definitely one of the most chal-
lenging yet most interesting undergraduate physics courses. Prof. Appelbaum went through
every important derivation very carefully and made many concepts extremely easy to un-
derstand. In general, he gave us a very good introduction to the statistical view of physics.
I strongly recommend his stat physics class to other students.” “. . . Professor was very con-
siderate of the students. . . put time aside to talk to students one-on-one to see what issues
they are having and that helped.” “. . . very knowledgeable and the lectures are very in depth.
If you’re looking for a more challenging, insightful course, I’d definitely recommend him as
a professor. There are a lot of alternative (arguably better) derivations he does in lecture
that add to those in the textbook. . . . answers to questions are always very thoughtful and
thorough. If you’re passionate about physics and want to learn, he’s one of the best professors
I’ve had.”


• Spring 15: PHYS402 Quantum Physics II
“very insightful and clear.” “Good use of matlab code and visuals to cause understanding.
Excellent professor” “I really enjoyed the use of electronic notes during lecture and feel like
I learned a lot during the course. His ability to clearly describe the topics, often taking a
different approach than the book, was nice as it gave us two different perspectives on the
same problems.” “Professor Appelbaum has been instrumental in helping me to wrap my
head around the most difficult branch of physics.”


• Fall 14: PHYS165 Intro to Programming for the Physical Sciences
“Professor Appelbaum was an excellent teacher who really knows his stuff. He’s a great
presenter of material and always emphasized that we learn. . . I enjoyed the course.”


• Spring 14: PHYS402 Quantum Physics II
“Great course, I learned a lot. Very good instruction style that introduced us to physics
in the real world” “Love the teaching style. Very accommodating and easy to follow.”“. . .
always answered questions helpfully and patiently . . . ” “He did an amazing job teaching us
the mathematical underpinnings of QM.” “. . . comes up with different possible ways to teach
and make us understand the lecture. Thank you for that.”


• Fall 13: PHYS731 Solid State Physics
“I learned a lot from the course and feel it gave a great survey of a vast and interesting
field of physics” “Computing projects were fun” “The lectures were very well organized (I
especially liked that the PDF notes were available online) and well thought out. Overall this
was a great course” “instructor was always prepared for lecture and explained the material
in a knowledgeable fashion” “The teaching was clear and concise.”


• Fall 12: PHYS731 Solid State Physics
“Ian is the most organized, effective teacher I have had in graduate school. Because of his
preparedness and ability to explain physical concepts clearly, we were able to cover a lot of
material. This course was an elective for me, and I was pleasantly surprised at how much I







learned, how much I enjoyed learning it, and how easy it was to learn it. Ian’s technology-
driven teaching style is innovative and kept me engaged. Finally, the problem sets were il-
lustrative and pitched at a level I felt was reasonable, yet challenging. Again, this course
was incredible and I’d recommend it to any graduate student who is even mildly interested.”
“This class was wonderfully designed and taught.” “This was a fantastic course that I think
really did a good job of covering a wide range of topics at an appropriate level of depth.”


• Spring 12: PHYS401 Quantum Physics I
“I found this course extremely enjoyable. It reminded me of why I decided to become a Physics
major. Professor Appelbaum was very knowledgeable and applied mathematical formalisms
that were originally unfamiliar but ultimately extremely helpful.” “Professor was very co-
herent and very methodical. He taught the material very well and cared greatly about the
students.”


• Fall 11: PHYS731 Solid State Physics
“I enjoyed the course immensely.” “Good lectures, difficult but rewarding homework.” “Over-
all, a class I enjoyed and was worth taking.”


• Spring 11: PHYS401 Quantum Physics I
“This was probably my favorite course that I have taken so far. I really appreciated the math-
ematical derivations of universal mathematical concepts, and then seeing directly how they
applied to quantum mechanics. This was in my opinion much better than simply stating the
results and then working with them. I also appreciated the focus on numerical analysis, which
allows one to gain a much stronger intuition about the subject than only working on the few
examples that can be solved analytically. Overall it felt like I gained an excellent understand-
ing of the basics of quantum mechanics, as well as a number of universal mathematical and
analytical skills.” “. . . this was easily one of the most engaging, challenging, and rewarding
physics courses I have taken at UMD. It was very refreshing to be able to spend less time
copying notes and more time absorbing the professor’s unique perspective on the topic. I hope
other students do not pass up an opportunity to take this course.” “. . . I’ve never been more
excited about a topic I was learning, and I believe that is all because of Dr. Appelbaum.”


• Fall 10: PHYS375 Experimental Physics III (Optics)
“Prof. Appelbaum was a good, enthusiastic, and helpful professor.” “I’d highly recommend
Appelbaum.”


• Spring 10: PHYS401 Quantum Physics I
“This professor is by far one of the best lecturers I’ve had at this university. His lectures
compliment the text, presenting material in different (often simpler) styles. He is very well
organized (something I’ve never seen in the phys. department), and has a well-designed website
with easily accessible notes/assignments.”


@ U. Delaware, ECE Dept.:


• Spring 08: ELEG646 Nanoelectronic Device Principles
“Helps a lot in and out of class. . . I like the computational methods used in micro- and nano-
electronics, which was taught by the instructor. His lectures help promote my understanding
of semiconductor devices to a higher level. . . Great class, well taught. Intense projects but
very helpful in understanding the subject.”







• Fall 07: ELEG340 Solid-State Electronics
“Highly knowledgeable. . . he was a great teacher and really knew what he was talking about. . .
More than willing to provide help or extra material to students who seek it. . . genuinely cares
about how his students perform in his class. . . very helpful and open to any questions at any
time. . . Professor did a tremendous job teaching the subject. Lectures were very effective and
clear. This class made me realize how much I love engineering. . . ”


• Spring 07: ELEG240 Physical Electronics
“Great teacher. . . effective, and helpful. . . available for help almost any time. . . the course
has better prepared me for my future engineering courses. . . the topics we covered were very
interesting. . . ”


• Fall 06: ELEG340 Solid-State Electronics
“Professor provides slides with the material and explains the slides well. . . .Professor Appel-
baum exhibits great knowledge of the subject material. Lectures are straightforward. . . Dr.
Appelbaum was able to instill a passion for the subject matter. . . The level of caring presented
was appropriate and genuine. . . overall this was one of my favorite courses this semester. . . ”


• Spring 06: ELEG/PHYS667 Magnetism and Spintronics
“The professor is nice and well prepared. Thank you. . . .He is a good researcher with huge
knowledge in this field. Young, energetic and ambitious researcher, I learned a lot in depth
from him. . . .The course should be made compulsory for students specializing in Magnetism
and Spintronics related fields...”


• Fall 05: ELEG340 Solid-State Electronics
“The instructor is one of, if not the best that I have had. . . He is very knowledgeable of the
subject matter and communicates it well. . . He was also very helpful in office hours. . . Pro-
fessor’s knowledge of the material was thorough. Lectures were well presented. . . Professor
Appelbaum is a very good professor. He is extremely smart and knowledgeable of the mate-
rial in this class. . . Very extensive knowledge of the material. . . I liked Appelbaum’s visual
teaching method. . . ”


• Fall 04: ELEG667-018/PHYS667-018 Magnetism and Spintronics
“Dr Appelbaum is a good instructor, helps students a lot, he supplies them with extra infor-
mation, he is interested in the subject and is well-prepared. . . it was very beneficial for my
research. Now I feel more comfortable in the literature. I got a better understanding of what
is going on in spintronics. . . the class was very well structured and included all the basics.
In the presentations more advanced topics were included and the instructor made sure the
explanations were clear the most important points were made. . . . I enjoyed the course very
much and it was very useful. . . .”
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