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- Fellow’s name (GEEREK%): Johannes Schmude (ID No. P10778 )
- Participating school (¥##4): __ Suwa Seiryo Highschool
- Date (EMEHR): 16/9/2011 (Date/Month/Year: B/H/4E)

- Lecture title (3%;&%8H):_(in English) Perturbation theory and elementary particle physics

(in Japanese) No japanese title

- Lecture summary (&E#%): Please summary your lecture 200-500 words.

The aim of the lecture was to introduce students to an ongoing problem in modern elementary
particle physics: The breakdown of perturbative quantumchromodynamics at low energies.
Since it is virtually impossible for highschool students to get a full understanding of this issue,
the idea was to develop the concept of perturbative expansions and a first order effect through
allegory. The allegory chosen was that of calculating orbits in the solar system using Newtonian
mechanics. Here, it is strictly speaking not possible to obtain an analytic result for the orbit of
the earth if one wants to take into account the gravitational interaction of all the bodies in the
universe. However, as the students intuitively understand, one obtains a very good
approximation by just considering the earth-sun system, which can be improoved upon by
adding the effect of the moon and planets such as Jupiter and Saturn. During the lecture, this
allegory was used to develop the idea of isolating first order effects and arranging the various
forces in a sort of perturbative expansion. Having finished the discussion of a solar system with
considerations when such expansions break down (the example of a system with two major
stars of similar mass), the lecture proceeded to illustrate perturbative QCD using Feynman
diagrams and power-counting for the coupling constant. We closed with some very rough
remarks of lattice QCD and gauge/string duality as modern attempts to adress nonperturbative
problems in QCD.

- Language used ({£FME3E): English

- Lecture format (G&@ER=t):



®Lecture time (&= 50 min (4), Q&Atime (BEIZHAR) 100 min (2)
@ Lecture style (ex.: used projector, conducted experiments)
(EEAZE (B TPz —ERICKDER. RBR-ZEOEELL))
Projector; blackboard

& Interpretation (ex.: assistance by accompanied person, provided Japanese explanation by
yourself) GEEIR (fl: EITHEIC&DHR—b, BEIARANICKDBAREEA))
No interpretation

4 Name and title of accompanied person (F{T#& §-K4)
No accompanying person

@ Other note worthy information (ZMfh4FEF REEIE):
No further information

- Impressions and opinions from accompanied person (RE{TEDAEMND, RABEITHTIER-FE
ERHYEL =S, BEELLV=LET, ): Not applicable



