Group Work Instruction

. First, please form a few groups from each of Yonsei / Saga Univ.
Each group will be composed of about 3 or 4 students.

. Let me ( fusayasu at cc.saga-u.ac.jp ) know the group composition
and your choice of problem by 13/Jan. (Wed.)

. Group work presentation: 21/Jan. 14:40 online.



Problem 1

« g~ 0(1) dimensionless constant, encoding microscopic * HW 2: Show that H(2S) — H(1S) +y is forbidden by showing
physics for the radiative transitions (electric dipole,...) that there are no effective operators allowed by symmetries.
What is the allowed decay mode of H(2S) into H(1S) with
* Now the new physics scale relevant to this case is emitting photons ?

A ~a;', since we are ignoring fine structure now
 HW 3: In Nature, one observes p°770) - z*z~ , but not

« HW 1: Show that I'(HQ2P) — H(1S) + 7) = (igz) aata’ p? = 7°2° . Can you explain why this is the case ? Which
i symmetry forbids the latter decay mode ? [This is a kind of
o17 theorem similar to Landau-Yang theorem: Spin-1 particle
o QM textbook : I'(H(2P) - H(1S) +y) = 310 aatw? can not decay into a pair of identical scalar particles]
« g=0.74:is really ~O(1) * HWA4: Prove Landau-Yang theorem [a spin-1 particle can not

decay into a pair of photons]. How about the case a colored
spin-1 particle decays into a pair of gluons in QCD ?



Problem 2
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Problem 3 Lecture by Prof. T. Sakaguchi on heavy ion physics)
N

&
NATIONAL LABORATORY

Fieldwork (if you have spare time)

* Pick one of two topics below

* ALICE has a detector upgrade plan for LHC Run3 and Run4. Summarize the upgrade plan
and discuss new physics knowledge to gain (pick your favorite of two) expected from the
upgrade, compared to what we have learned with the current detector system.

* FCC has ~10 times higher center mass of energy available compared to LHC. Summarize
the new probes (pick your favorite of two) to be available at the FCC. Also discuss what
kind of new physics knowledge that the new probes can bring in, compared to what we
have learned at LHC.
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Next Session

. 21/Jan. 10:30 Self Introduction.
( This replaces a welcome party, which is held every year. )

. Saga members: please come to the room 318.



