’On the CONTINUOUS — DISCRETE quantum system correspondence

L*(R)

“Quantum” version ‘

B Definition. For d=2s+1€{1,3,5,..

Q2s+1 E{ w:{_57—3—|—1, .

S}—)C}EKQ(Z25+1)

.}, the well-known correspondence

Fourier
transform

Fly)(0) = A=

~ P (g)dg

suggests for continuous-discrete correspondence the following choice:

m Position 1] [dva)=g ()]

m Momenton

= TE%%?L%%?“ e~ Ry (q") =1(q —q)

m ehpiny(q) = ch? y(g)

m Displacement [155] [, o domeivie i
u o;iarbgttgrs ’H(qvp)=D(q,p)HD(q,p)T‘
m e Walg,p)= Zrtr(Il(g, p) A)
m ity xa(t,p)= = t(D(g, )1 A)

B Similarity of (formal) properties
P1 ’ erPio— %P — ok PI o~ 19D % PI ‘

P2

~
@

— o

Tl |
3y

)
S

v ~ v ) ’U
© o0

i
©

P13] ||

B Remarks: The constant d corresponds to 27k in D1-D6, and to wh in D7-D8 (17

[P15'] Ti(n,
" [P16] Watnb) £ i

D
II

D(q,
(g,

P)U(q) = e~ Peert? (g —q)
p)¥(d)

=i P0' =D (29—

)| //>:ei (q’Jrq”) 6q/(q”+q)
,0)|d") = erpld’—4q") Saq(q'+¢")

(¢',p')=ezPI~P'DD(q+q , p+p')

7p/) = e%(pq/—pIQ)D(q/’pl) D(q7p)

'=D(~¢,~p)=D""(¢,p)|

A= [ [ Wal(q,p)1l(q,p)dgdp

—0o0 —0O0

Walq,p)=

wﬁ fe 704 (g+q'|Alg—q')dq

Wy(q,p)=

= fe 704 Y (g+q") Y(q—q)dd

1

[ Wyl(q,p)dp=

VP || [ Wola.p)da=

[F[](p)?

oo

J

— 00

1

— 00

oo

| Walq,p)dgdp=tr A

oo

J

— 00

o0

I Wi (¢,p)dgdp=1

—0o0

Yl|*
2mh

(Wle)f*

=2rth [ [ Wylq,p)W,(q,p)dgdp

—00 —00

—

—

—

— Flulk) =5 3 e 2k (n)
— [DV] [Qum=rv0] 555000
D3| |e= " Py(n)) =¢(n —n)
D4’ | | 74 (n) =e Tk 4 (n)
D5/ D(TL, k) :e—%ink e%k@ e—%nP

—

— ’H(nak):

—

—

l

1111 1 1

l

l

—

(n, k) are unitary, but their definition is not modulo d invariant.
(n, k) are self-adjoint, and their definition is modulo d invariant.
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B Some details
In the case of 7 the computation
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