Light or Laser?

Concept: Coherent light sources display a very intense spectrum as compared to incoherent light sources at the same wavelength.
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List of Materials Needed:

Exploration A – Energy, Color, and Wavelength

· Red light emitting diode (LED)

· A red laser pointer

· A purple emission Led on laser pointer

· Ocean Optics fiber-coupled grating spectrometer

· Optical apparatus (for light collection) 

· Laptop computer

Concept Application A – Make observations based on the observed spectra of each light source

Activity Time Frame:
This activity will take approximately two or three, fifty minute class periods.

Environmental Setting:

This activity can be conducted in any typical classroom.

PASS Standards-Algebra II:

Processes and Inquiry:

Content Standards:
Lesson Objectives:

· The students will be able to visualize the color and energy relationship of the spectra for lasers and LEDs in the visible region of the electromagnetic spectrum using the spectrometer apparatus.

· The students will compare the area under the spectra for LEDs and LASERS of the same color/wavelength.

Vocabulary Terms:

Scientific method: is a body of techniques for investigating phenomena and acquiring new knowledge, as well as for correcting and integrating previous knowledge. It is based on gathering observable, empirical, measurable evidence, subject to specific principles of reasoning.

Spectrometer: is an instrument used to analyze the transmitted light in the case of absorption spectroscopy or the emitted light in the case of emission spectroscopy. It consists of a disperser that breaks the light into its component wavelengths and a means of recording the relative intensities of each of the component wavelengths.

LASER: Light Amplification by Stimulated Emission of Radiation A typical laser emits light in a narrow and well-defined beam and with a well-defined wavelength (or color).
Light-emitting diode (LED): is a semiconductor device that emits incoherent narrow-spectrum light when electrically biased in the forward direction of the P-n junction. This effect is a form of electroluminescence. LEDs are small extended sources with extra optics added to the chip, which emit a complex intensity spatial distribution. The color of the emitted light depends on the composition and condition of the semiconducting material used, and can be infrared, visible or near-ultraviolet.

Background Knowledge:

Additional Resources:
Activity Procedures:

Day 1:

· Students will be introduced to the electromagnetic spectrum.

· Students will observe the relationship between color and energy.

· Students will observe the difference between spontaneous and stimulated emission.

· Students will record the observations in a table.

Day 2:

· Students will analyze the collected data.

· Students will compare and analyze the spectral differences between coherent and incoherent radiation.

· Students discuss the results of the experiments.

· The instructor gives a presentation of the applications and properties of lasers and LEDs to tie the material together.

Engineering Application:
Lasers and LEDs have direct applications in many disciplines of science and engineering.

Technology Component:
Utilizing a portable spectrometer will allow the students to investigate a broad range of the spectrum.

Assessment Tools:

This activity involves the following assessment tools:

· Questions on the experimental handouts.

· Calculations on the experimental data collected.

