MODERN PHYSICS

SPECTROSCOPY

Use the energy level dmgram to the right to answer the following four ;5 | - -1.9evV
questions: . : )n\ ' e
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1. What are the highest and lowest energy photons that could be i :
produced by this atom? . '
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2. If an electron were in the highest energy level how many different :
types of photons could be produced? Hllustrate by drawing arrows,on =~ 0=2 [~ : -71.0eV
the diagram, indicating all of these possible transitions.
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3. The range of wavelengths for light is roughly: ‘ .
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Using this information, determiné which of the possible transmons leads to. photons that are infrared,
visible, or ultraviolet. If they are visible, list their color.
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To the right is the energy-level diagram for n=5 ’L_—_f__—- Oﬁ\{,f‘ i
Hydrogen. Lots of scientists have studied the n=4 <
hydrogen spectrum because hydrogen is the most ’
abundant element in the universe. All stars mostly n=3 [.Si

consist of Hydrogen atoms. The hydrogen spectrum
is divided into different series, named after the men
who studied them. n=2 7.4
e Lyman Series: All frequencies where the :
electron drops to n =1 state.
e Balmer Series: All frequencies where the
electron drops to n = 2 state.
e Paschen Series: All frequencies where the
~ electron drops to n = 3 state.
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5. "Find the color of the 4 visible spectral lines that constitute the Balmer Series.
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6. Below is a set of data from an unknown atom. The wavelengths of spectral lines
are given in nm. The rows are based on starting energy states and the columns are
the ending energy states. Use these wavelenﬁihs to identify the element.
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7. Elements in space can absorb radiation to excite their electrons to hlgher energy
states. This is called the absorption spectrum. If an electron is in the 2™ energy
state of Beryllium (4 protons) what are the 3 longest wavelength of light that the
gas can absorb?
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8. Inthe Sun, an ionized helium (He") atom makes a transition from the 6™ to the 2™
state, emitting a photon. Can the photon be absorbed by hydrogen atoms present
in the Sun? If so, between what energy states will the hydrogen atom jump?

Ey:- 176(4) (,7"(}) = 1207l

Soama e

B fam I-[ oé -

9. Assuming that the energy of the electron is all electric potential energy U;kc=-k—q—g2-

find the smallest radius for an electron in a hydrogen atom (known as the Bohr
radius). If all the energy were gravitational energy U, e it llm‘ what
would be the Bohr radius now? Hmt me=9.11%¥10" kg mp=1 6726*10'27kg
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