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Please fill in the blanks (each blank is 5 points) h=6.63x1073 Js; the electron mass is
9.11x1031 kg, 1 e =1.602x10° C, light speed 3x108 m/s

1. In the National Synchrotron Radiation Research Center, the Taiwan Photon Source
is an electron synchrotron with the electron energy.of 3.GeV and the-
circumference is 518 m. Please tell me what is the speed of electron in the

storage ring? and how long it takes to finish a circle inside the storage
ring?
2. What kind of potentials that the energy levels (a) Ex proportional -(1/n?);
(b) En proportional to n?; (c) En proportional to
(n+1/2)hco/2n -

" 3. In the nuclear reaction °B(n,a)’Li, a 10 keV neutron reacted with steady 1°B
nucleus, during the compound stage, a 0.48 MeV prompt gamma ray was emitted
from the compound nucleus. Please tell me what is the energy ( in MeV)
of aIpha partlcle and what is the energy of “Liion ( in MeV). The rest o

‘mass of 98 is 10.013 amu; neutron is 1.0086652 amu ( or 1.67495x10% g); alpha
is 6.64424x107 kg; and 7Liis 7.016003 amu.

4. For a non-relativistic free particle, what is the relation between o (frequency)
and k (momentum or wavevector), assume the mass of the particle is m.

What is the wavelength of a 400 keV electron in a transmission
electron microscopy? ( ' nm). _ ‘

5. Please write down the full English name of ESR? . If | detect a significant
signal of ESR from the silicon wafer, then what was happened on this silicon
wafer before? . ‘ (Hint: a perfect silicon wafer should have no ESR signal )

6. (a) Give the spectroscopic notation of n=4, |=3, j=7/2.

(b) What are the values of | and j for the spectroscopy notation of 2Pyp.

7. Please write down the one-dimensional time-dependent Schrodinger equation.

(continue to next page)
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Please fill in the blanks (each blank is 5 points) h=6.63x1034 Js; the electron mass is
9.11x103 kg, 1 e =1.602x10° C, light speed 3x10% m/s

8.

What is the relation between p (m‘agnetic moment) and L (angular
momentum) for an orbiting charge with charge q with mass m?

If the applied magnetic field is B, what is the relation between the Larmor
frequency ( @, ) and B. | '

Which elements { _and }in the periodical table (Z<82) have

~ highest and lowest ionization energy of the electron, reSpectively?

10.

What are the names ( and ) of fluorescence X-rays emitted due

to the de-excitation of transitions from L shell to K-shell and M-shell to K-shell,

~ respectively, after the K-shell electron is ejected by either hard X-ray or

11.

12.

charged particle.

What will be happened to a neutron eventually after the neutron leaks out of
a nuclear reactor. Assume the leaked neutron does not collide or interact with
any matter anymore?

| have two copper conductors twisted and wired together to send the
electricity power to my air conditioner. We all know that when the copper
wires sit in the air, a natural copper oxide layer always forms on the surface of
copper wires. Usually the copper oxide is an insulator. Please tell me why it is
still conducting the electric power through. The answer is due to

effect.




