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. isolated portion of matter or cnergy. An observer
partikelns bound 16 the portion of matter will associate with
it a frequency determined by its internal energy,

r6relseméngd namely, by ils ‘“mass at rest.” An observer for 1]

whom a portion of matter is in stecadvy motion with
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Vitt amne som
fluorescerar i gront
nar det traffas av Elektronkanon

elektroner.

Tunt lager av grafit. Fungerar som ett gitter*
for elektronerna (p.g.a. den regelbundna atomstrukturen).
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Men kan det vara sa har?

on buildup of an interference pattern

a matter of fact, “this experiment has never been done in

an impossibly small scale,” as Feynman points out.' How-
ever, this is not necessarily true. In fact, several attempts
have been made up to now; Zeilinger et al.* confirmed the
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Fluorescent > magnification experiment using an electron microscope equipped with an electron biprism and 2 position-
Sisin g sensitive electron-counting system. Such an experiment has been regarded as a pure thought
; < experiment that can never be realized. This article reports an experiment that successfully
L 2 recorded the actual buildup process of the interference pattern with a serics of incoming single
Windows e y Prowe electrons in the form of a movie.
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— - The two-slit interference experiment with electrons is  JUt this
shotoelectrons frequently discussed in textbooks on quantum mechanics,
Position- s and is referred to as “impossible, absolutely impossible to
sensitive — explain in any classical way, and has i it the heart of quan-
detector

tum mechanics.” ' In this experiment (see Fig. 1), elec-
« i twoslit theslits
and are detected one by one on a screen behind them. Accu-
mulation of successive single electrons detected at the
screen builds up an interference pattern. According to the
i in quantum mechanics, a si

pass through both of the slits “proba-

Electrons Two siits Screen

bility amplitude’ when the uncertainty of the electron po-
sition in the wall plane covers the two slits, and when no
observation is made of the electron at either one of the slts.
The electron is then detected as a particle at a point some-
where on the screen according to the probability distribu-
tion of the interference pattern. However, if the electron
caught when passing through the slits, it takes place
ther one of the two slits, never both, and the probability
distribution on the screen will be completely different.
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(en formulering av)

| kvantmekaniken (1925-26) beskrivs partiklar med vagfunktioner y(x,t)
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har att gora med sannolikheten

Vagfunktionen for en elektron i forsta skalet i en véteatom (fas

om man loser Schrodingerekvationen for viteatomen):
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Sannolikheten att hitta elektronen mellan avstanden Ry och Ry

ap

(fran kérnan):
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\ a) Tvarsnitt av atomens
O elektronmoln.
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att hitta en partikel i (x, 7)

b) Elektronmolnet ar sfariskt. Atomkarnan fi ™
centrum. Den ar mycket liten och har inte markerats.
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Kvantmekanik (tidig) vs. klassisk mekanik

S T S S S - Lagesfunktion Newton I

Vagfunktion Schrédingerekvationen

Sannolikheten att hitta partikeln
mellan x; och x,:

P(x,x)= [y dx
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Heisenbergs obestamdhetsrelation

Heisenberg (1927):

Omojligt att bestamma en partikels
lage och rorelsemangd samtidigt!
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oskarpa i oskarpa
.. P . o P Anvand fotonmodellen och betrakta en foton i
rorelsemangd i lage

spaltoppningen. Fotonens rorelsemingd ar p

Jfr vagmodellen:

— mindre Ax — storre Ap,

Minska spaltbredden i
— mer utsmetad intensitetsfordelning
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