





(a) To find the wavelength of Pa, i.e. the 4*® wavelength in the Paschen series, use the Bohr formula,
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A=1.01x10"%m =1.01 um

(b) The Pa line is the transition between the 3™ and 7" energy level.
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(c) With the wavelength of 1.01 x 107% m = 1.01 um, the line is in the infrared.



For the red light, A\;est = 700 nm
To be observed as green light, A, = 500 nm
Wavelength shift AA = Agps — Arest = (500 — 700) nm = —200 nm

Using the Doppler shift equation,
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This means you are going at a speed of 8.57 x 10* km s™! towards the light if your claim is true. You
definitely deserve a ticket.









The astronomers are looking for absorption lines.

The distant galaxy emits a continuous spectrum. The light from this distant galaxy then passes through the
ionized oxygen gas surrounding the Milky Way. for which the gas absorbs light at particular wavelengths.
Absorption line spectrum is therefore expected.



