Two-photon interference with two (and only two) independent photons
Frank King (College of Wooster), Margaret Trias (Mount Holyoke College), and Martin Ligare (Bucknell University)

REU PHY-0552790

A new take on some old quantum optics Intensity
- _ﬂ> - —>
nn A nﬂ ” ﬂ Classical Field Quantum Field
fw 1 A 2
________ |l t(_)_r: B ‘MWMA/\/\{\/\/\ 11— JVVWWOT \MM/\WWV\ | Instantaneous Avg. Over Optical Cycle and Phases
uu v U 1.6 | l . . 1.6 . . . . 2.9 . . . .
| | 1.4 | - 1.4 | - | W)l Elz)E(z) - [u(t))
- L/4 - - L/4 - :Ué,? 1.2 + . :uéT 1.2 | - ’gé?
- L g t=0.15 s L g ! | g 18]
ble=1 No overlap ET 0:6‘ M”Mn”” ”m”n | % 0:6“— - = — % il W w
£ 04 — £ 04 \/ \/ — £ 05 |
Localized Spontaneously Emitted Quantum Fields (Photons) 02 | 1k ' 02 | |
0 ' ' 0 ' ' 0 ' '
0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8
VS . position position position

Classical Fields From Random Phase Dipole Oscillators

- , 1.6 //\ 1.4 . . . . 25 . . . .
Initial State: Two Excited Atoms Overlap _ (W(t)] : E(x)E(x) : [i)(t))

147 w/"other" Overlap | 1.2 T 5 |
. : . : @ 12 /"self"- ) _
Interference/Correlation in Regions of Field Overlap? ‘04 = T\ = .
e 2 2 08 = 19
Overla T 08 | > | 5 w
Model Features: P *cqg: 0.6 | *g Zj T~ s 1
c 04 | £ 4 i _
e 05 }
e “Modes of the universe" (1-D); Quantized standing wave modes 0.2 | - 0.2 1 ] . '
(1-D) 0 2 Wl 8|1 1Al o Al ~t

0 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1 0.2 0.4 0.6 0.8

e Multiple modes (201) — quasi-continuum i y ° §
position position position
e Spontan. emission via interaction with multiple empty modes.
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