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Rutherford Atom Screen

Atom view

Observe the behavior of alpha particles as they travel through a thin layer of atoms.

Amowm Pe3epghopOa.

Habnrwdalme 3a nosedeHuem arnbga-4acmul, koeda OHU rpoxodsim Yyepes3 MoHKUU criol amomos.
HcmouHuk eknroyaemcsi 2051yb6ou KHOMKoU.
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Rutherford Atom

Nucleus view

Explore what causes an alpha particle to be deflected when it approaches the nucleus of an atom.
SAdpo. Uccnedylme, ymo 3acmaensiem anbgha-4acmuuy OmMKIOHIMbCS, Koada oHa npubnuxaemcs K
A0py amoma.
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Plum Pudding Screen

Explore the expected behavior of alpha particles based on the Plum Pudding model of an atom, which
suggested that an atom was composed of substance with a diffuse positive charge embedded with
negatively charged electrons.

Modenb «bynoyka ¢ usroMmom»

Uccnedyume nosedeHue arnbgha-4acmuy Ha ocCHoge moodesnu amoma «byrnoyka ¢ us3toMoMy, Komopasi
npedrnonazaem, 4YmMo amoM cocmoum U3 geujecmeaa ¢ Oughy3HbIM MO0XKUMEbHbIM 3apsi00OM C
8KparieHuUsiMu 8 He2o ompuuamesibHO 3apsiXKeHHbIX 3/1eKMPOHOS.
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Plum Pudding Atom

Model Simplifications

» The default number of protons and neutrons is set to match the most common isotope of gold.

« Onthe Rutherford Atom screen, the nucleus view shows only a small fraction of the area of the atom.
The number of alpha particle deflections is greater than what is observed experimentally.

- The atom view on the Rutherford Atom screen is designed to help students see that most alpha
particles pass through the thin layer of atoms without being deflected. However, the number of alpha
particles that deflect in the simulation is greater than what is observed experimentally.

< Onthe Plum Pudding screen, the diffuse positive charge is shown as an amorphous red blob. The red
color was used to indicate the positive charge. Electrons are distributed evenly throughout the atom,
causing most parts of the atom to have no charge. Therefore, no alpha particle deflection is observed.
For computational simplicity, we chose not to show deflections due to the small inhomogeneity of
charge distribution.

« Alpha particles are modeled as two protons and two neutrons on both the Rutherford Atom and Plum
Pudding screens for consistency, despite the fact that protons and neutrons are not part of the Plum
Pudding model of the atom.

LonyweHus e modenu

*Yucno npomoHoe u HelimpoHO8 Mo YMOIYaHUK ycmaHaeueaemcsi 8 coomeemcmeuu ¢ Haubornee
pacrpocmpaHeHHbIM U30morioM 30/10ma.

» Ha akpaHe amoma Pe3epgpopda sud si0pa nokasbieaem mosibKo Heborbwyro Yacme rniowaou
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amoma. Hucrno omkrnoHeHul anbga-d4acmuy 6osiblue moao, Ymo Habrrodaemcs 3KCriepuMeHmarsibHo.
* Bud amoma Ha 3KkpaHe amoma Pe3epgpopOa ripedHa3zHadyeH 0711 mo2o, 4mobbl moMoYb yHYeHUKam
ysudemsb, 4mo 60sIbULIUHCMEBO arnbgha-4acmuy, Mpoxo0sim Yyepe3 moHKUU criol amomos, He
omkroHssicb. OOHaKo Yucio anbgha-4acmuu, KOmopbkle OMKIOHSKMCS rnpu ModesiuposaHuu,
bonbwe, 4eMm mo, Ymo Habrrodaemcs 3KcrepuMeHmaribHo.

* B moOenu «byrnoyka ¢ ustoMom» Ougbgby3HbIU rosoxxumersibHbil 3apsi0 rnokasaH e eude aMopgHO20
KpacHoeo nsimHa. KpacHbil uysem ucrnonb3oearicsi 05151 0603Ha4YeHUs NosioxKumesibHo20 3apsioa.
AnekmpoHbl pacripedesieHbl pagHOMEPHO 10 8CeMy amomy, 8 pe3yribmame 4e20 bosibwas 4acmb
amoma He umeem 3apsida. [10amomMy HUKaKo20 OMKITOHEeHUs anbga-4yacmuy, He Habrrodaemcs. [ns
rpPoCmMomsI 8bI4UCIEHUU Mbl PeWUsIU He oKa3bl8amb OMKIIOHEHUS U3-3a Masioli HEOOHOPOOHOCMU
pacripedeneHus 3apsoda.

* Anbgba-yacmuubl Modeniupyrtomcs Kak 0ea rnpomoHa u 0e8a HelimpoHa 8 Modesiu amoma
Pesepgbopda u «bynoyku ¢ ustomom» 0519 KOHCUCMEeHUUU, HECMOMPS Ha Mo, Ymo rPOMOHbI U
HelimpOHbI He A8IAOMCS Yacmbio MoOesiu amoma «Bbynoyku ¢ u3toMomy.

Suggestions for Use

Sample Challenge Prompts
- Identify factors that change the deflection of alpha particles. Explain why these factors impact alpha
particle deflection.

« Describe the behavior of alpha particles in the Plum Pudding atom screen. Why would you expect to
see alpha particles behave this way?

« Describe two important outcomes of Rutherford’s experiment and explain how this data was used to
develop a new atomic model.

» Calculate the ratio of deflection angles for alpha particles that approach at different angles and check
that it matches the Rutherford scattering formula.

See all published activities for Rutherford Scattering here.
For more tips on using PhET sims with your students, see Tips for Using PhET.

PexkomeHOayuu rno npuMeHeHuro

lMpumepHbie 3adaHusi

* Onpedenums ¢hakmopbl, USMEHSIIOUUE OMKIOHEHUE anbga-4acmuy. ObbsacHume, rnoyemy amu
ghakmopsbl 8/1USKOM Ha OMKITIOHEeHUe arnbga-4acmuy,.

* Onuwume rnosedeHue arnbga-4yacmuy, 8 Modesiu atoMa «byno4ka ¢ nstomom». lNovemy 6o/
oxudaeme, 4mo anbgha-yacmuubl 6ydym eecmu cebsi UMEHHO maK?

* Onuwume d8a 8axXHbIX pe3ynbmama aKkcrepumeHma Pesepgopda u 0bbsicHUMeE, Kak amu OaHHbIe
6b1r1u Ucnonb308aHbl Orsi paspabomku HO8oU amoMHOU Modernu.

* Bbiyucriume omHoOWweHUe yari08 OMKIIOHEeHUs 0515 anbgha-4acmuu, rnpubnuxarouwuxcs nod pasHbiMu
yanamu, U nposepbme, coomeemcmeyem siu OHO ¢hopMyrie paccesiHus Pesepgopda.

Hanson, September2016



	Rutherford Atom Screen
	Atom view
	Nucleus view

	Plum Pudding Screen
	Model Simplifications
	Suggestions for Use
	Sample Challenge Prompts


