


ssighment 1

Derive that the dependence of free-free opacity in stellar interior can
be approximated as k ~ pT-3-5

Hint: In equilibrium, the rate for free-free absorption matches with

that of free-free emission (thermal bremsstrahlung), i.e. j, = oy By(T)
* Kirchhoff’s law
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ssighnment 2

2a. Derive pressure of ideal gas from the Maxwell distribution

2b. Derive pressure of degenerate electrons
(both for non-relativistic case and relativistic case

2c¢. Derive radiation pressure from Planck function
2d. Draw the regions where

- ideal gas pressure

- degenerate pressure of non-relativistic electrons
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Assignment 3/ L 7R— M ERRE 3

Consider gas consisting of
- non-relativistic (NR) particles (e.g., NR ideal gas, NR degenerate gas) and
- extremely-relativistic (ER) particles (e.g., ER degenerate gas, photons)

FERXT ERAY(NR)/BE XS FRHY(ER) R F IS B D HRAZEEZS

(3a) Show the following relations
between pressure (P) and energy density ()

£ (P) ETRILF—ZEE () DEIC,
LUTOREEMIEDIIDC EZERE

* P =(2/3) € for NR particles
* P =(1/3) € for ER particles

(3b) Show adiabatic index (y) are following
Adiabatic index (y) LI FD LS IcKEd I & ZzRrtE

* y =5/3 for NR particles
* v =4/3 for ER particles



Assignment 4

Kamiokande detected 11 neutrino events from SN 1987A.
By this fact, estimate total neutrino energy
that SN 1987A released

- You can assume the same numbers for all the flavors (6 flavors).
- protons in water are main reactor (Cross section ¢ ~ 1041 cm?2 )
- Effective volume of Kamiokande 2 kton

- Distance to the LMC is 50 kpc
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* FIRRIGIE KD FRDEF (RICHEETEo ~ 1041 cm?)

* DA NV TDEZETE 2 kton

* RYETVEFXTODIER 50 kpc




Assignment 5

Read one paper focusing on chemical elements or metallicity

in your research area

and summarize the contents in 2 pages.

(ex.) Measure the metal abundances of galaxy to know XXX.

Phenomena XXX

is affected by metallicity because YYY.

An instrument using the property XXX of the element XXX.
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