                                                     AST 2004C

                     Spectroscopy Lab

· Light in astronomy?

               Bohr Model of the Atom

· “atom”
· “electron” (e-)
· “nucleus” -  “proton”
                          “neutron”

· “2 assumptions”:
1) e- in “specific orbits”

2) e- “jumps between orbits” – atom “absorbs or emits energy (E)”-
            “photon”.

                       Emission of Photons (light)
· “excited” atom

· jumps at different levels---

                   -different amounts of Energy---
· atom at “ground state”

                 Spectroscopy
· stars- vast distances---

· “starlight” – “extract information”

· starlight- “various wavelengths”
· “refraction” into “component wavelengths”

· “spectroscopy”:  “ the analysis of spectra”
                                                           “spectrum”
· “spectrograph”:    instrument---

                                                3 Basic Types of Spectra

· each produced under “different” physical conditions

1) “continuous” spectrum ----   “continuous” rainbow

2) “emission”   (bright line) spectrum --- “bright lines” on dark background
3) “absorption” (dark line) spectrum --- “dark lines” on continuous background

                                   Continuous spectrum (e.g. Rainbow)
· hot dense source (solid or extremely dense gas)

· radiation is distributed over all frequencies and wavelengths (blackbody radiation)

· rainbow

·                                   Emission or Bright- line Spectrum
· “gas → “heat”→ “excite” atoms ---
· light → “prism” → get spectrum of color lines.

· Different “elements” → different “ allowed orbits” (or energy levels for its e-‘s)

· A particular “element” → emits light in only certain frequencies or wavelengths
· “different” “elements” → “different spectra”

· each element → “own set of energy levels” for its e-‘s

· “bright colored emission lines”

                      e- jumps “from higher to lower level”
· “each element” → has “unique set “ of “bright emission lines”

· “determine elements in a gas”→ allow light from “glowing gas” to form “spectrum of “separate color lines”.
                                    Absorption or Dark-line Spectrum:         
· “atom → absorb “photon” of “right amount of Energy” → causes “e- jump” to “higher Energy level” → “excites” atom
· white light (all wavelengths) → passes through a “cool gas” of an “element” in “ground” state→ gas “absorbs frequencies” corresponding to jumps that its e-‘s can make → shows “lack of light” at that frequency that is “absorbed” → corresponding to the “photons” absorbed.

· “spectrum”- “continuous spectrum” containing all frequencies “except” those “absorbed” by the “unique element” (gas).

· “dark lines” of “absorption”

                ≡ “bright lines” of emission” for a “particular element”
