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WWhat s Light?

CIgRtSta transver S\wavel of the electro-
- magneticafields
ght'is|2 c|ERIstieam of photons
For Jreentigit
wavelength, A = 0.0005mm

frequency, fi= 6 x 101*Hz

A one watt laser beam is 3x10'® photons per
second




E,=Eqcos(mt-kz), (0 = 2xf, k = 2m/)\)




E,=Eqcos(mt-kz), (0 = 2nf, k = 2m/)\)
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VIEZSUring|polarisation

Optic axis




Vieasuigngypelansation (demo)

B A dolelfisine/loeEln Sﬁ\tter separates
NorizZon) r'JJ“rrﬂ"v nucally polarised light

_ILigh r)oJe IEEC at 45° is split 50/50

o,

100% 0%  100% 50% 50%
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Follflgelion of Single photons

“ISihglepicionsare also polarised
— orlg 'r)mor“rb ﬁr ond = 1x10:'® watts!
N NSEZnSEliierstill separates photons

WSedrat 45° then 50/50 chance which
e 'ro @M gJOEs

0%  100%  @50% 50%




SENEINGC datalusing photons

B [Wo goleriszl mtafés allows 0’s and 1’s to

st oE rf’fbff]%

2 | BUt mUst™@ecide on which direction to call
or zontal




IMENPBIZISAUeRIeI single photons is
dENNEdNYmeasurement

_Veastningfiiess.
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Measured photon
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Once measured all %

info about the “real”
initial state Is lost incoming photon




REEChin: G Agreement

SGEIVermust agree which way
"‘ |

Receiver

Sender

This doesn’t




Wit zleke) fnlz B hoth ends

SEREERERENECE] eﬁandomly decide to use
forizan) r'Jé\/Jrrw @r'the diagonals (U, L)

OJ/ itthesme the 1Fs and 0's get mixed up

F H




pjersingle photon level

aplcler clplel re Cew iandomly change between H, V
r‘r J |
= Wjig) SIGIE PhoLeN tfﬁ'ey cam only:de one or the other

0% of thENIME they get Ittwrong - data get scrambled

AlterinesmIsSsion sender and receiver agree which

dat=rshionia h@/e ween good and which not

sender receiver

Good data

Good data

Good data
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B Anyorie iryire ialisigy inalso
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P& # )
| NIGWIRGNGUVE veen bugged
—

S Lorig) | esgge Wit random H, V or U, L then

SENERE

- ehat open
WHENR anrl- zlp)e recelver poth use H, V or U, L but

.- sii dO rfrra'

- %ve PEEN bugged

sender receiver

Good data

Strange!

Good data




HBWIEOEES this help?
>
“ISend 2l ong mess ag%
_ 'relooériucom [ giiterwards
ICOMPEIEIZISEIECTion el data te check for bugging

it neiBEgEd thenisender tells receiver
WhiCIiieISIoiftine imessage contained the real
data |

TThey've exchanged a
secret!
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I Eorexample

receiver

1

>
4
5
6
7
8

3

L=

dummy data

9 data
10 check data 0

Use 1 and 10 to check security and 3 and 9 for message 10, 01




