ther mal
radiation?

Overview

A normal incandscent bulb works likethis: The
bPlamat insidethe bulb gds hot. Hot objets
emit dectromagnéic radigion. And so theoulb
glows

Anything which is wam or hot gies of eec-
tromagnéic radiaion. Really hot objets enit
viside light. Coole& objects enit infrared; we call
this Othemal radidgionO beausdt is an impor
tant mechanism or transfering themal energy.

Thermal radidion is rmuch like visilde light, kut
there® onebig diference You cadsee it.

Or can you???

Theory

Can you Oseeé A laborator y experiment from the

Little Shop of Physics at
Colorado State Univ ersity

Reach for the sky.

¥ Ceramic reptile heater
¥ Metal lamp stand
¥ Blindfold (optional)

which is really just a spotlight with a coolthan

Necessary materials:

You can do thisxperiment with a Ohat lampO

usual bPlamat. But theceramic heater is much
nice, becauset has no visile glow a all. It gives
off no visithe light, kut it gives of lots ofthermal
radiation!

Here® onevocalulary word thé is really important: Radition. Physicists usthis tem for whatever is
given off by soméhing tha glows The radigion speads out fom a souce

L L) 1= %

You carlaaly £e a pit irofit othe tsaége At the bottonais
path oftisue that Eniive to tematre bangeallaving the

Male to detect tiedradiation.

Viside light is radiéion. So ae x rays
Someradidion is dangeous but most
isr in fact, éectromagnéic radiaion
is responsite for all lifeon earth!

Visibe light and infraed are both kinds
of dectromagnéic radigion, but they
have very different wavelengths Visibe
light has ery short waelength, about
0.0005 mm! A typical infrad souce
emits dectromagnéic waves with a
wavelength of 0.010 mm, 20 time
longe.

The othe big differenceis in theenergy
of the photons A visibie light photon
has @ough eergy to causex moleular
transition, as it daewhen it strikes the
retina of you e/e. An infrared photon
doesr a typical themal radiaion




photon can only wigle molecules it cardcausea transition. So infrad can only wam things up
But you can still Og® it...

Doing the Experiment

This is a nicexperiment to do vhen you ate just bginning your discussion ofadigion. Infrared and
thermal radidion can sem very abstract; in thisx@eiment, gdting a dianceto OseO it will hip stu
dents g¢ a handleon just hav real it is!

SAFETY NOTE I: The ceramic radiant heater s get very hot! Don Ot let yur students
touch them.

SAFETY NOTE II: Y ou may choose to have the students do this e xperiment w earing
blindfolds . If you do, please be certain to ha ve your students use caution, so that the y
donOit trip or fall or touch the hot b ulb!

The expeiment goes likethis:

¥ Have your studats caer their eyes or vear blindfolds and then hold thér hands out in font of them.

¥ Move the ceramic heter (turned on!) nar your studets

¥ Have them move thar hands to seif they can tél where the heater is. It® petty simpleto do if they
are closea bit trickie if they are far avay.

Students will quickly Pgurout hov to move their hands to sesetheinfrared. They ddect it by measur

ing theheating of ther palms vihen theinfrared strikes ther skin.

This is just he catain snake can Os® themal radidion. Fit vipers sut as rédtlesnakg have a seond
sd of OgesO thacontain sasitive tissuethat can deect thethermal radidion emitted by wam prey ank
mals Sud snaks can asily déect a wam mammal on theeool sand othe desat even in total dakness!
They daect thethermal radidion that their prey amits

Summing Up

This is a good intrduction to themal radidion. The story of energy transfe within the earth systm is
dominaed by radiaion, so itimportant thastudeits knav tha this brm of energy is quitereal!

For More Infor mation
CMMAP, the Center for Multi-ScaleModding of Atmospheic Processa: http://cmmap .colostée.edu

Little Shop of Physicshttp://little shopphysicscolostée.edu


http://cmmap.colostate.edu
http://cmmap.colostate.edu
http://littleshop.physics.colostate.edu
http://littleshop.physics.colostate.edu

