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Figure 5: The Franson experiment: the interference of two spatially separated, but entan-
gled, photons in two unbalanced Mach-Zehnder interferometers.
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Figure 6: Interference fringes seen in the Berkeley Transon experiment in coincidence de-
tection. Upper trace: the singles rate exhibit no interference fringes. Lower trace: The
coincidence count rate between the two detectors for the two photon twins of Fig. (5), as
a function of the path length difference belween the long and short arms of one of the two
unbalanced Mach-Zehnder interferometers, exhibit fringes with very high visibility (i.e.,
contrast),




Dr. Raymond Chiao, UC Berkeley (KITP Quantum Optics 7-15-02) Superluminal Effectsin Classical & Quantum Contexts Page 4

Beam

out of beam

Substrate
sample slid in and

.

&8
38
® &
tunneling - " -
barrier =
X & : :
> ~ EE
@ <zl |18
crystal /l < VYE&




Dr. Raymond Chiao, UC Berkeley (K1 TP Quantum Optics 7-15-02) Superluminal Effectsin Classical & Quantum Contexts

Page 5

Delay time (fs)

T

Larmor @mq A

e o e  —
i i

 Trangmission
| ; ¥

/ I

di

/ Ghlup delay time

1 100%

+ §0%

— 0%

2%

WOISSIuIsmmy y

Ne gative roup delays

of afoms on « BECT

(’5‘%
£

5y () Lfe foao(/:en
/\//aus /V{/i/mcw

b J
nd-matf 03 apons

ar Xa‘ v:co

A el
Lar siole OF

of BEC
[eaves

Adom
DEFORE incide

¢ afom arrives

at neav side .




Page 6

Dr. Raymond Chiao, UC Berkeley (KITP Quantum Optics 7-15-02) Superluminal Effectsin Classical & Quantum Contexts

anpm 2pdeds0sdPW ) u..d:%ﬂld:

"MeouNs . {
’ :v\,\h{h vw? wz...._.-%a._\_ .n.:...\nu Le A WO F L/
NU .N. __ru \0!30&7 Sk 0.;\‘\80&..0 *‘&* 0.*02

0.9 x\:ou.‘.!\xm &5 q«x‘w ¥ v 9\..:2
sy 6aa 2y O+ hsx{.vhcko..o\ 2rom puv)d
\c:o.i_:;s% v .hro qao{u lﬂsh mYN-2p) §

[4A4

WO

Ut sap1s a4nd “SA YO Ul $a101s PaXIN () « (4215)
‘WO Jo apdiourad Ajuivpiaoun

'SA Y0) JO apdioursd 2ouappainbyg (7) « %)

D Ul A7171q40das SA NQ
ul [S318)S pI[3ueIU)JO A7]1qV.A0dSUON (1) =

MO pue N Udamidq
SUOISu9) [en)daduod I [,




Page 7

Dr. Raymond Chiao, UC Berkeley (K1 TP Quantum Optics 7-15-02) Superluminal Effectsin Classical & Quantum Contexts

IPS
+a 03Y | ﬂ 2% 9] : FBazus 29!
Yy ¥ = ngl i B - —a2Uss2
u.....!qc..\w. Nuu W. v\ mz 2y | (» Adhss E
‘S bursy nv\_..ﬁ. h&oo.t. :o...*cn_.i*xvu Lv\snLL

wyzL 55080 S H . ppncniaing o, @ .ﬁ .w

oFou-og-3) — = H
4 R MN..\Q:S.u WD 1UOp[ T p Lf H'M UD..

SP[A1J SULLIIY ] -9SUdT 0]
$1010Npu0d13dns ur 1090 INI[-IQUSSIIA

.“.t..\o_\\.OU .,

xua..\._mﬁ
‘I'HS U.‘

O\ ~ A p ) .WF
e # e 2w rjbuvfuy

rn.\xvtb.\o\_Q\S u‘O \J_. .»\..ﬁ_.nfk. &= *.\ /

*@6 .n.U .n.ﬁ S T:«L ...va.vxsk

\K MH—U ‘f!‘h- prach .\u—lﬁ“tllll m

b’ "W B 43 -

[aompuessadns t2) SRUUIIUR [RUOTIRIIARIS
wnjuenb "sa s1eq 10qop

e —

..W\dur\'w.r\m V*W&USQ,V x




Page 8

Dr. Raymond Chiao, UC Berkeley (KITP Quantum Optics 7-15-02) Superluminal Effectsin Classical & Quantum Contexts

N d
G 3
S N
™~ 2
“ T
Q
< T
4 3
K| s . &
2 o "
e |2 . :
‘ 3 |
5 5 | - 5 .
3 i3 P
m ..\..\ m ~— _ \..\..\. w L
|57 | @ . 3 3
18 i 4 <
0| @ 2 of N\
AV 1a ——
a s
W
5 ; 3
4
ol
y
=
I
; 2ar) ' 4 1{pa 23s -3 U0y
(1241 Gud 244oyl g *%4v] " Aysmibeig e

.\. )
Gpineab yvam Aoy suoyvnbd 2421-773MXYW “* )<1yany’

n/op %)

“ -
— x00'§ = — = — =09

404 s>pds 2344 O v.v...q\u.-?.H

°3
gllLE = o n-.m HoN\

Sanem .._w

senvm Yy g A% aowds 2343 $9 voscwvmlcﬁ

saAem Kj1Aaead 10J doeds 9215 Jo douepadu]




Dr. Raymond Chiao, UC Berkeley (K1 TP Quantum Optics 7-15-02) Superluminal Effectsin Classical & Quantum Contexts

Page 9

Herta- ok ¢

E)(/Oef‘:'m ent "N /D Y’Oj resg

—

Receiver

Superconductor B

\-
\
\
\
\,
EM wave %
R
. P
GR wave Microwave |
— Detector |

Microwave
Source | T
- T

\"\_ EM wave
N
\'\_ 4—— Double Faraday Cages
\

N

Superconductor A

Emitter (CAI-QO & FHc’so ’1\}




