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Photon polarlzatwn .

¢ “two- level atom”
- quantum dot (empty/ full)
~+ double well (double quantum dot)
KKbar BBbar systems, etc
neutrmo osc1llat10ns o ﬂavours)
B T*}fis qublt -—-bulldmg block of
- quantum Computers




An 1solate¢1 TLS Wﬂl evolve umtanly
- W pure state remams pure -
= ‘W oscﬂlates between the two bas1s states

(assummg they are Coupled)




. An 1solated TLS Wlll evolve un1tar1ly

] . pure state remains pure -~
; W osc1llates between the two bas1s states

(assum1ng they are Coupled)

In real1ty, TLS interacts W1th its env1ronment: .

* pure state becomes entangled / m1xed

. -’.‘m part1cle can escape to environment

(pomt of view of TLS probab1l1ty

. jr | not conserved)




| An 1solated TLS W111 evolve umtanly

- . pure state remains pure
= w oscﬂlates between the two bas1s states

'.‘_4’” partlcle can esCa 2
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pure state becomes ngled / m1xed

Sg¥nvironment
. (pomt of V1e_' fTLS probablhty
- -ifli-;?_-_' - not conserved) |




Double quantum dots

SSH Cham ‘ Sem1 mf.




m Su SC 'r1effer-Heege1‘ mOdGI

-_-_',r1part1te” system (TLS SSH—semloo Cham)
. Main question addressed: Does the presence £
of an edge state have a strong effect on. B
*’?decoﬁ,;;z_.i"'erence’? . .




% Su SC 'r1effer—Heeger model

‘_-_',r1part1te” system (TLS SSH—semloo Cham)
| :fam question addressed: Does the presence £
ofan edge state have a strong effect on '_
. l‘«decof,;;z_.i"'erence’? (' _:j~-_nswer yes ) .













Green’s function; example:




Green'’s function; example

(enérg1es |
 poles of GPD(E) )




Green'’s function; example

e

(energ1es A
poles Of GDD( E)
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I'LS coupled to its environment =

Csc111at1ons are damped
since partlcle can escape 7
mto 1ts env1ronment - -
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risingly exotic




text: pol

osting and surprisingly exotic

- S'OlitOIlS =

aCtional.Carge | - =
usual ck pin relationships




One of t‘e most elementary, and also B
B _mtercstmg and 1mportant polymers 1s '
. ."_ilene (CH)X .. =




s of the Peierls instability, which

tes that a one-dimensio

al chain with

Ily spaced atoms and one electron per
is unstable. .




e electron
energy is

y dimerization, a process by

ond lengths alternate. So the

equal-spacing state is unstable.




TV

//Te C. bonds alternate between sin gle and
-double bonds double bonds bemg stronger
and 5‘1‘ te rF. | "
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?'-'conﬁ guratmn mterpolatmg between e
,-,two is the 81mp1est example of a topologlcal
- ‘f'g.;;_.sohton ‘ -

e \//\/\//\/ /\\/\

"But t' a‘t‘ 's anotfer sto ry










tity cos 2k

e two solutions with




the two

~ Boundary equations:

b




the two

~ Boundary equations:










N 6 Solutlcns‘ - 4 501ut10ns '_
~ (as expected) (2 tOO few)




o missing solutions for

ex solutions: letting

thIlS for E = e




ic

t

¥

T
C

A




En

gt

er




 Bukstate (N=20)

= (r,E/tQ _

-0~ (1.2,0.56)

= (1.,0445)
- (0.9,0413)
—+ (0.8,0409)
—— ’(0.6,0_486) :
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 Edgestate (N=20)

- (1.2,0.31)
= (1,0.149)
—— (0.9,0.086)
—+ (0.8,0.04)
~v— (0.6,0.004)

-~ (0.4,0.00009)




Energies (N=21)

Ener gy Elt,
spectrum :
(N=21):

Exact

zero-mode -'-




- Zero-mode edge state

 Edge state (N=21)




SSH Model

Summary
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finite 1D channel

Hamlltoman

- can be incorporated into an effective
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Etyin =%, (b 3N —ottain) .k
12(t13n1ottasn)—BtaSl SN (N '
t1(t18N—1+t2dNn41)—EX. _sn_1

\ By a6 i (hen+ain—1) (V' odd)

o E— 2 cos(k) = \/ t1 + tz - 2t1 tz COS(Zk) Z’ = = i SN V*= Sln(kN )
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- Tripartite sys i

- ’*ef t e *?f"fe;. state
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| Conclusion:

Measurement of the decoherence rate of a TLS .
:attached to a charmel 1tse1f attached to an mﬁmtely

/ VERY long cham') Can be used to probe the .=
'_k.exlstence or not of an edge state on the T S edge of
[ﬁthe channel .- - i




What I have descrrbed 1s a Work in progress (keep
eyes out for a preprmt th1s summer) Some
ffurtifer 1deas - - -

i -eormectmg TLS to an 1r1ter1or state of cham (sohton |
detector?') . - -
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