PhET Tips for Teachers Neon Lights and Other Discharge Lamps

Non-obvious controls:

In the One Atom tab, you can grab and move the atom.

If Atom Type is set to Configurable, you can grab the lines of the excited states in the
energy level diagram and move them up and down.

Be sure to try all the different tabs at the top of the simulation.

You can Pause the sim and then use Step to incrementally analyze.

If you are doing a lecture demonstration, set your screen resolution to 1024x768 so the
simulation will fill the screen and be seen easily.

Important modeling notes / simplifications:

We use the convention of labeling the ground state as “1,” the first excited state as “2,” etc.
Another common convention is labeling the ground state as “G,” the first excited state as “1,”
etc. If your textbook and/or course materials use the latter convention, point out the
discrepancy to your students. (Note that old versions of this simulation used the latter
convention. It was changed in May 2008.)

In order to create a large amount of light in such a small system, the likelihood of absorption
and stimulated emission are higher than in real life. Thus, you will occasionally see
stimulated emission, although in real life this process is very rare.

Insights into student use / thinking:

We recommend starting with the first tab to help students learn the basic ideas with a single
atom. The second tab can be overwhelming if it is the first thing students see.

Students sometimes have trouble relating what they see in the simulation to what they would
see if they looked at a real discharge lamp. View Picture of Actual Discharge Lamps
should help with this. We also recommend using the simulation in conjunction with a lab or
lecture demo with real discharge lamps.

Students often think that it is the voltage, rather than the heater, that makes the electrons
come off the plate. To address this, ask them to predict what will happen if they turn the
voltage way up and the heater off.

In interviews, we found that even students with no science background were able to figure
out the basics of how a discharge lamp works by playing with this simulation.

Suggestions for sim use:

For tips on using PhET sims with your students see: Guidelines for Inquiry Contributions
and Using PhET Sims

The simulations have been used successfully with homework, lectures, in-class activities, or
lab activities. Use them for introduction to concepts, learning new concepts, reinforcement of
concepts, as visual aids for interactive demonstrations, or with in-class clicker questions. To
read more, see Teaching Physics using PhET Simulations

For activities and lesson plans written by the PhET team and other teachers, see: Teacher
Ideas & Activities

Use discharge lamps as a context for helping students understand atomic transitions,
absorption, emission, and spectral lines.

Challenge students to design a discharge lamp that produces primarily green light.

Ask students to track and explain the transfers and conversions between different forms of
energy that occur in a discharge lamp that make it work to produce light.
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Cosernl PhET nns yunreneii HeoHoBble 1aMIIbI ¥ APYyrHe ra3opaspsiiHble JaMIIbl

HeoueBuaHBIE 3J1eMEHTHI YIIPABJICHNS |

* Ha Bxnagke "OauH aToM" BBl MOXKETE 3aXBaTUTh ATOM U TIEPEMECTHUTH €ro.

* Ecniu st mapamerpa Tum aToma ycTaHOBIIGHO 3HaYeHUe HacTpanBaeMblii, BBl MOXKETE 3aXBATUTh
JINHUY BO30YXICHHBIX COCTOSHUHN Ha IUarpaMme ypOBHS SHEPTHH U NIEpEMEIaTh UX BBEPX U
BHH3.

* O0s13aTeNIbHO MOMPOOYHTE BCE PA3IUYHBIC BKIIAJIKUA B BEPXHEH YaCTU CUMYJISIIHH.

* Bbl MOXeTe IPUOCTAHOBUTH CUMYJIATOP, @ 3aTEM UCIOIB30BaTh StEP M1 MOIIaroBoro aHajiu3a.

* Eciiu BBI MPOBOIUTE IEMOHCTPAITUIO JICKITNH, YCTAHOBUTE paspericHue 3kpana Ha 1024x768,
YTOOBI UIMHTAIIWS 3aI10JIHIIIA BECh SKpaH U ObLjIa JIETKO BUJIHA.

BaxHble 3aMevyaHus 110 MOIeTUPOBAHUIO / YITPOIIIEHUSI .

* MBI MapKkupyeM OCHOBHOE COCTOSIHHE Kak “1”, mepBoe BO30YKJEHHOE COCTOSIHHE Kak “2” U T.JI.
Jpyrum pacnpocTpaHEHHBIM COTJIAIICHUEM SIBIISIETCsl 0003HAYEHHE OCHOBHOT'O COCTOSTHHSI KaK
“G”, nepBoro Bo30YXIEHHOI0 COCTOSIHUS Kak “1” u T.4. Eciiu B BaiieM yueOHUKE 1/ WU
Marepuajax Kypca UCIOJIb3yeTcs MOCISHEe COrIallieHUe, YKaXKUTE Ha HECOOTBETCTBUE CBOMM
yuennkam. (OOpaTuTe BHUMaHHUE, YTO B CTAPBIX BEPCHUSIX ITOrO MOJCITUPOBAHUS
HCIIONB30BAIOCH TIocTeanee cornamenue. OH Ob11 m3MeHeH B Mae 2008 roxa.)

* Jlnst co3nanus OONBIIOr0 KOJIMYECTBA CBETA B TAKOH MaJICHBKOW CHCTEME BEPOSITHOCTh

IO JIOIICHUA U BBIHYXKJICHHOI'O U3JIYYCHUSA BbIIIEC, YEM B peanLHoﬁ kn3HU. Takum 06pa30M, BbI
uHora Oyjere BUIETh CTUMYJIUPOBAHHOE H3ITyUeHHE, XOTS B PeIbHON )KU3HHU 3TOT TPOIecc
BCTPEYACTCS OUEHb PEIIKO.

TpyaHocTH NOHUMAHHUS U MCTIOJb30BAHUSA / MBIIIVIEHUST yIaMMUCH

* MEI PEKOMEHAYEM Ha4YaTh C HepBOﬁ BKJIa KU, 4T00BI TOMOYE ydyalmyMcsa YCBOUTh OCHOBHBIC
HJICU C TIOMOIIBIO OJTHOTO aToMa. Bropas BKjIajKka MOKET 0Ka3aThCs TPYIHOH, €CIIH 3TO
EPBOE, YTO BUIAT yHallIUECCH.

® annmecsl HWHOTAa UCIIBITBIBAIOT TPYAHOCTHU C COIIOCTAaBJICHUEM TOI'O, UYTO OHU BUIAT B
CUMYJISIIIAN, C TEM, YTO OHH YBUETH OBI, €CJTH OBl CMOTpENI Ha HACTOAIIYIO Ta30pa3psSaHyIo
namiry. [TpocMOTp n300paXKeHnsT pealbHBIX Ta30Pa3PsIHBIX JIAMIT JIOJDKEH MTOMOYb B TOM. MBI
TaK)Ke pEKOMEHTyEeM UCTION30BATh CUMYJISIINIO B COUETAaHUH C JeMOHCTpaIfen
71a00paTOPHBIX PAaOOT HITH JIEKITUH C pealbHBIMU Ta30pa3psIAHBIMH JaMITaMU.

* Yyammuecs 4acTo IyMaroT, YTO MMEHHO HaIlpsDKEHUE, a He HarpeBaTellb, 3aCTaBIISIET SJIEKTPOHbI
OTPBIBATHCS OT TUTACTHHBL. UTOOBI pEmIuTh 3Ty MPOOIIeMy, MTOMPOCUTE UX TPEACKa3aTh, YTO
TIPOM3OMIET, €CITM OHH YBEIMYAT HAPSDKEHHE W BBIKITIOYAT HarpeBaTellb.

* B xone MHTEPBHIO MBI OOHAPYKUJIH, YTO AK€ HEMOATOTOBIICHHBIE YIAI[ECs] CMOTITH
pazobpaTbcs B OCHOBaX pabOTHI Ta30pa3psiIHON JaMITbI, TIOUTPAB C 3TOW CUMYJIISIIUEH.
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