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Kurs

Kvantmekanikens
grunder

Kurskod
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Poang
7.5
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2017

Sart v.
35

Genomstromning: 42%

Institution Antal registrerade Antal aktiva studenter (deltagit i minst en
Institutionen for fysik (man/kvinnor) examinerande del)

12 (7/5) 12
Genomstréomning (i %) och betygsutfall efter forsta tillfalle for examination (for varje betyg som satts pa kursen ange antal som uppnatt
detta pa formen ???

Betyg: U(7) G(5)

74

Hur mycket schemalagd |arar-/assistent-ledd tid har studenten tillgang till pa kursen?

Hur &ru

ndervisningen upplagd?

Forelasningar, raknedvningar, laborationer

For vart

och ett av larmalen (FSR:en) i kursplanen, beskriv kortfattat hur det examineras.

redogora for kvantmekanikens grundl ggande begrepp och postulat, ssom hermitska operatorer, Hilbertrum,
super positionsprincipen, sannolikhetstolkningen och Schrédinger ekvationen, samt kunna beskriva och hérleda centrala resultat
sasom t.ex. osaker hetsrelationen och egenskaper hos egenvarden och egentillstand for her mitska operatorer

tenta

redogora for kvantmekani skt rérel semangdsmoment och spinn samt kunna hérleda centrala resultat om dessas egenskaper
tenta

beskriva egenskaper hos system av identiska partiklar
tenta

harleda och redogora for vateatomens struktur, inklusive dess finstruktur
tenta

redogora for tidsoberoende storningsrakning samt kunna hérleda korrektioner av energier och vagfunktioner
tenta

redogora for tidsberoende storningsrakning samt kunna harleda dvergangssannolikheter for enklare fall
tenta

|6sa kvantmekaniska problem i en dimension med tillampningar pa bl.a. tunnlingsfenomen och harmonisk oscillator
tenta

tillAmpa stegoperator,

tenta

genomfora berakningar pa véteatomen och andra sfariskt symmetriska system
tenta

genomfora berakningar pa enklare system med spinnande partiklar
tenta

applicera tidsober oende storningsrakning pa olika system
tenta

applicera tidsberoende storningsrakning pa enklare fall,

tenta, inlamningsuppgift

utféra métningar pa atoméra spektra samt analysera egenskaper hos dessa
tenta, laboration, muntlig redovisning

kommunicera resultat av experiment och presentera erhallna resultat i skriftlig och muntlig form
laboration

visa samar betsformaga med andra personer i laborativ miljo
laboration

reflektera Gver och vardera sin egen insats vid laborationsar bete
laboration

Beskriv hur betygssittningen pa kursen fungerar. (Vilka betyg ges pa kursen och hur sker bedomningen, dvs vilka delar betygssitts och




hur véags de samman? Finns det skrivtliga betygskriterier och/eller 1armal (FSR) for de olika betygen?)

Betyg G: Minst 50% av maxpoang pa tentamensskrivning + presentationsproblem + inlamningsuppgifter och godkand
laboration.

Betyg VG: Minst 75% av maxpoang pa tentamensskrivning + presentationsproblem + inlamningsuppgifter och godkand
laboration.

Samlases denna kurs med andra kurser ??
Ja

Omja, hur manga?

1

Hur stor andel av kursen samlases?
90%

Saml&ser flera program denna kurs?
Ja

Omja, hur ménga?

3

Arbetar studenternai projektform pé kursen?
Nej

Omja, uppskattad omfattning i poang pa projektdelen:
Antal projekt som varje student deltog i:
Antal studenter i projektgrupp:

Forvantades studenter na anvanda en projektmetodik for dokumentation och styrning (tex LIPS)?
Nej

Hur skedde indelning av studenter i projektgrupper?

Har studenterna uppmanats fora projektdagbok?

Nej

Omja, Har dagboken utgjort grund fér examination?

Kursens samverkan med for skning
Larare som bedriver forskning (>25% av tjansten) ar aktiva pa kursen

Annan samver kansform, namligen:

Kursens samverkan med naringsliv eller offentlig verksamhet
Ingen samverkan med naringsliv/offentlig verksamhet forekommer p& kursen

Annan samver kansform, namligen

Genomforda forandringar till detta kurstillfalle
Inlamningsuppgifterna ar nu obligatoriska.

Presentationstillfallena har getts stérre vikt genom att de ger fler poang.

Forandringsforslag fréan foregaende kursrapport
Systemet med studentpresentationer av problem bor ses dver.
Se Over systemet med elevpresentationer och "bonuspoang”. Antingen lata alla fa maéjlighet till en presentation eller ta bort

systemet.
Uppdatera lab-instruktion.

Larare

Information om inblandade lérare
Kursansvarig
Eduardo Gracia

Antal dvrig personal som g forelaser
2




Antal dvriga forelasare

1

Hur stor del av den schemalagda tiden pé kursen undervisas av forskande larare (dvs ldrare med mer &n 25% forskning i sin
tjanst)?

100%

Hur stor del av den schemalagda tiden pa kursen undervisas av larare verksamma i naringsliv/offentlig verksamhet (dvs larare
med mer &n 25% av sin tjanst forlagd till naringsliv/offentlig verksamhet)?

0%

Kursvard.

Totalt antal svarande
16 (studenter fran bada kurserna)

Sammanstal | ningsdatum
2017-11-24

Né&r genomfordes kursvarderingen?
Efter genomfort forsta examinationstillfélle

For varje larmal pa kursen ange hur stor del av de studerande som uppger att det har behandlats pa kursen - ange svaret i procent pa
formen
har behandlats/har inte behandlats/vet €

redogora for kvantmekanikens grundl ggande begrepp och postulat, sdsom hermitska operatorer, Hilbertrum,
super positionsprincipen, sannolikhetstolkningen och Schrédinger ekvationen, samt kunna beskriva och hérleda centrala resultat
sasomt.ex. osaker hetsrelationen och egenskaper hos egenvarden och egentillstand for her mitska operatorer

100/0/0

redogdra for kvantmekaniskt rorel semangdsmoment och spinn samt kunna hérleda centrala resultat om dessas egenskaper
100/0/0

beskriva egenskaper hos system av identiska partiklar
100/0/0

harleda och redogdra for vateatomens struktur, inklusive dess finstruktur
100/0/0

redogora for tidsoberoende storningsrakning samt kunna hérleda korrektioner av energier och vagfunktioner
100/0/0

redogora for tidsberoende storningsrakning samt kunna harleda dvergangssannolikheter for enklare fall
100/0/0

|6sa kvantmekaniska problem i en dimension med tillampningar pa bl.a. tunnlingsfenomen och harmonisk oscillator
100/0/0

tilldampa stegoperator,

100/0/0

genomfora berakningar pa véteatomen och andra sfariskt symmetriska system
100/0/0

genomfora berakningar pa enklare system med spinnande partiklar
100/0/0

applicera tidsober oende storningsrakning pa olika system
100/0/0

applicera tidsberoende storningsrakning pa enklare fall,
100/0/0

utféra métningar pa atoméra spektra samt analysera egenskaper hos dessa
100/0/0

kommunicera resultat av experiment och presentera erhdlina resultat i skriftlig och muntlig form
100/0/0




visa samar betsformaga med andra personer i laborativ miljo
100/0/0

reflektera Gver och vardera sin egen insats vid laborationsar bete
100/0/0

Sammanf.

Sammanfattning av asikterna i kursvarderingen - positivt och negativt kring forelasningar, seminarier, grupparbeten, laborationer,
examination etc




Fragorna nedan &r stéllda sa att de kan ges betyget 1-5 dar 1 &r samst och 5 bast. Svaren ges som procent 1:or/procent
2:0r/osv

To what extend hav the lectures aided you in your learning?
0/0/27/27/47 - genomsnitt 4,2

How can we improve the lectures in order to facilitate your learning?

-not sure.

-Lowering the amount of problem solving sessions and instead going through relevant examples during regular lectures
would facilitate learning by coupling the theory with respective applications. The current way of things works but it makes the
process less smooth by making the theory and its application in problems more disjointed.

more exercise maybe

-Better structure on the board for the first part of the course, ie more explanatory text not just the calculations.

-E?pI?in_ a Iit)tle more the physical meaning of things, what it represents, what it is in the begining of a chapter (without any
calculations

-1 don't think there's a need for improvement, the course was good. Maybe being consistent with notations throughout all the
lectures would help a bit though.

-Have the same person giving the lectures.

-There is too little time to be fully uo to date on each course so towards the end it was mostly jibberish, | don't know what
can be done about it though.

Do you have any suggestions for alternative teaching mehotds which you think would benefit you in your learning? E.g.
discussions session, seminars, group problem solving sessions etc?

- Use more simple explanations. No need to repeat the book.

- No.

- Group problem solving sessions.

- Keep presentations, they were great for understanding.

- More examples of problems.

To what extent do you think the problem solving sessions have benefitted you in your learning? (5 - very much, 1 - not at
all).
0/0/40/27/33 - genomsnitt 3,93

Is it helpful for you to watch the teacher solve the problems? Can we arrange the problem solving sessions in any other way
which would be better for your learning?

- Some of the problems weren'’t of the same priority as others, which lead to that the easiest problem had the most time. So
whe. Finallay the thougher problems were at hand to be presented there weren’t as much time so the teacher couldn't really
Do them as throughly as some students had wanted to. Though!! To be noted and extremly grateful for! The teacher put the
solutions up at cambro for is to see, which has been helpful

yes, not sure.

- Lowering the amount of problem solving sessions and instead going through relevant examples during regular lectures
would facilitate learning by coupling the theory with respective applications. The current way of things works but it makes the
process less smooth by making the theory and its application in problems more disjointed. (I wrote this in regards to lectures
too, however as it applies to both, | will write it here too.)

see other student solving the problems, because we think like a student

- Yes it is, one allways catches some tricks for evaluating certain expressions, which make the calculations easier and thus
more focus can be laid on understanding rather than just mathematics. Still love math though, no joke! Really, no joke! But |
love understanding perhaps even more.

- It is helpful with problem solving sessions, and arranging problem solving to be more immediate after a certain area has
been taught would give more ie if we learn about potential wells, then the problem solving should come very soon after. This
would not allow for anyone to forget the lecture and instead we learn to apply it immediately

- Because there's not enough time to solve many problems during the Problem Solving Sessions it could help if all the
methods to solve all the types of problems would be on cambro.

To what extent the student presentation sessions (including the preparation) beneficial for your learning? (5 - very much, 1 -
not at all).
20/0/13/33/33 - genomsnitt 3,6

What is your opinion about the student presentation sessions? (Did the preparation and the sessions benefit you in your
learning?)

- | think that they somehow gave a better picture at what to expect for the exam? When the exercises contained more than
just one moment

it was a good way to get together and learn with other people.

- Gives anxiety. Lottery thing is terrible. Would never sign my name even if i did the problems.

- The preparation in itself was probably the most useful as it "forced" oneself to consider every detail of a problem in order to
give a coherent presentation. The presentations themselves were limited in their benefit as students (me included) tend to
not be the most pedagogic people around, making it harder for spectators to learn from the presentation.

i think it is good

- Too much work for the points, use simpler problems next year.

- | think the student presentations are a good thing because they "force" us to work and give us an idea of what we are
expected to know

- | didn't attend any of the sessions, but still the problems was interesting and | solved some of them and looked att most of
them at least.

- | see these Student Presentations as basically the same thing as Problem Solving Sessions (except that the solutions
presented may not be fully correct), | don't think these presentations are necessary, in my opinion it would be better to
replace them with momre Problem Solving Sessions.

- No

- | chose not to do then but couldn't leave it blank

How can we improve the presentation sessions?

- Maybe have fewer problems with hand in, and to gain even more extra credit, one could choose to present
- not sure.

- Presentate in small groups and get 1 problem each not 4 problems.

maybe put more point on it for improve the importance of this sessions




- Maybe it will be better if we had a little more time to prepare, like two weeks instead of one
- | think they are unnecessary

What is your overall opinion about the experimental lab in regards to your learning? (5 - very good, 1 - very bad).
0/7/20/13/60 - genomsnitt 4,27

What can be improved about the labs? (Lab instructions, scheduling, should the labs be later in the course, information,
supervision)? What should not be changed?

- Some of the instructions were a bit to hard to figure out by its own, so maybe an updated version

- The instructors look so tired and sighs loudly when you don't know an answer. They also laugh and talk about students
they send home right away. Anxiety.

i think teacher put too much importance on the questions in the preparation sheet and not enough in the fact that we
understand the theory, because you can do it even if you don't understand it

- A new version of the lab instruction would be nice. The quality of the instruction should greatly surpass the average
students written report (if there were one), kind of like an template for how students should write when the time comes.

- In my opinion it's more of an oral exam than an experiment, | learnt a lot through preparing the lab but the lab itself is 90%
going through the prepared question and 10% experiment.

- More help with prepering for the lab, maybe an extra session where students can get some help with solving the problems
in the lab.

What is your opinion of the book?
0/7/20/20/53 - genomsnitt 4,2

Did the book inspire you to study other material (e.g other books, internet sources, etc)? In that case, which other materias
did you study?

- Did check alot on Physics.stackexchange.com to just complement a bit. The book is great on its own, but for som
complimentary examples

none

- the book is really good to understand the course

- Yes very much, read Bell's original paper on his inequality just because Griffith had it as a footnote, along with the EPR
paradox paper and much more. Mostly for fun and interest though.

- | did not have the book (too expensive and there were no more books in the library) but | didn't feel like it was impeding my
learning since the lectures are following the book closely. | don't know if there are some financial interests between the
university and the author of this book but if not, then it should not be presented as a necessary buy.

- No

What do you think about the recommended problems? Did they cover all the material? Should some problems be
removed/added?

- Uh, they were so many weird ones, which took sometimes days to understand. But they all covered the most of the course
- they were good

- i think yes

- They were good, covered most of the course | believe.

Did you solve any additional problems except for the recommended problems (and problems from the old exams)?
Yes - 40%
No - 60%

Please let us know if you have any additional comments about the course!

- Solved a few easier problems before those who was recommended just to gain some what an understanding for the
exercises which had stars, and if i couldn't solve them | had at least covered a bit of that chapter

- the ones similar to the student presentations. to have an idea on where to start and how to solve them.

- Make general "solution recipes" instead of solving specifik problems.

the course is very good, just maybe add more time on formalism, because it is hard to understand

- Teachers were very nice, available and helpful !

- | solved some extra matrice problems on perturbation theory, since there were few recommended. | believe it was 6.3? or
around there. It involved solving a three dimensional delta function or something like that. Other then that i did some extra
problems in order to understand the presentation problems, but i can't remember the exact ones. However they were much
alike the problems themselves. If i would take a guess maybe 2.33 , 4.33 ,2.35

- Overall a very good course, the teachers were always willing to answer any questions.

Léararnas synpunkter pa kursensinnehall och genomférande

Teachers

- Perhaps the final exam was a bit too hard.

- It is a bit problematic when the experimental labs comes before the theory has been gone through. We had to add an extra
lecture to browser over the theory needed for the labs, but this is not optimal.

- The recommended problems should be revised.

- Quite a few students on the problem solving sessions, so we should think about this.

Lab supervisors:
- The lab instructions need to be updated

Fordag till nasta kurstillfalle - ange vem som ansvarar for forandringen

- Update the lab instructions (lab supervisors, teachers)

- Look over the recommended problems (teachers)

- Think about the problem solving sessions and see if there is any other way things can be done, e.g. divide the students
into groups and make sure everyone gets the opportunity to present a problem (teachers)

Bor kursplanen andrastill nasta kurstillfalle - vem ansvarar i sa fall for att férandringen gors?
No.




Granskn.

Granskare larare (CAS-identitet)
eded0002 [Gracia, Eduardo]

Granskare student (CAS-identitet)
kaac0002 [Hedman, Karolina]

Granskare studieadministrator (CAS-identitet)
gaaaln03 [Allansson, Gabriella]

Eventuella kommentarer pa granskningsprocessen

Det ar en utvardering for varje kurs (den korta och den langa), men bada &r identiska. Vanligen godkann eller skicka tillbaka
bada tva.




