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1{ we *se (lr1 at a ltfrnre^t ,olwe 4 k * 'ütolnle zonXf -
,rw*e*Lu* co^ s er v o,lion,

TurLherw

is l"*1 ,u.e^L$

Lhe ...eac+,ions

ore ) +1,,4 .teodiwg af ?roxtw
ca.L{,ed fa*), lheor?-m .

-rr-(p^l 
+ r+Qe) --+ r{p"i t+o*rp:)+ y(k,s),

o{-to*;* fty) dae, *ot L'vQ, wh"l
W" set 4kt ßrrL lr'/ eswgfJe rimS

--ä Ti'(;a,)+ .II+(F,).
( s,d\

Tr (p"> + T+ cfa)

a



Acq.od"ing t, Lov'.l wQ 1ot

tn) Q*,?a,?r', p{,U\ = ,[ ?a\ Vrl 
^e 

-#?o.k p{.k

+e r{ t,

rn''(rr, t,\

t +k'k Pi'k ] Tft'o"b,,tn)

?zl ton)

+ Ü (*"\

(s,+)

vL= '€ - 2-i* Qon ya,,. ) , l.= ( po- p: )" ) t = (Pr- N tZ))

Accor'd"r'n1 to Wu^&*Z vre hove l sea_ (i.42),

?n (v,t) + ü{*)
1
t

)kfz'vz6-Z*i, t=eupr\"=(rc_?"\r. (S.r),

Low)s lor^,.04 (S, t) Xives 
a.,-,.yproximalz oxpresslo*l* Y» s"l oxe gt,,en phase-

space po\*t. Woinßet|'s formy'lc_ (wh;.h' ts lceg,q.eÄly ßul n'ncorrc.clty c^Ll,ed. Low/s

ItBorem ) g*es J4* pob lern rl$al-qure,+. xpo,,stbn 4 trlt ora^rJ 4{rn po;rt {p,k.0.

)



Z?

Let, US w /oo"k *o Tf - + tio n f-+ rrof f . 1o (S,l) hre lnave

wVucLr- Xive.s &s ayL ayfroxt,rna"Le eYyre.grjovt {ar

Vh-o,se sfe,,ce ytotnt. We u^{L covtrft^"k , as w€, JtJ in

o noltnq Qx 
{a 

ans r'o }a- 4 *{"ts ep prD x t mo[ 0x, P r essic'n
d

e- s{)ace 6roint (k=o, f, ), lnsurLivrs,t*, (5,'t)

pr- ß^ {rom ( tt,z) hre ynL

Lowrs bu*wlo"
tTtr

Seß,

A- !b\/ew
*Nre corrasf\

oL

la

a

)

c";':on^ol 11"?- th'a"s
I

la=

m

ln ) ?d=

'on'(rr, tr) = rn'o"' fu- (?4r 
?ß, I")., t - t [tr* ?.r,k) -p;a)] + ü0:"\

= m'on'fr, +1 - (y^*ps ,r, *yn'o^'(r,L) - Z fcp*p",k) - ft [^)?rm.i),+l

* g1a")' 
1r,1)



QN

TN

^(?o, 
?$t ü , ?r(,k ) t

2e pa>

I
9-t )

?;-h

l

Po)
e

-Pck

p6.k D (olr)

(oh)
TTL (v, +

yrl (v,

YYI
rolt)

t I
t Yo'k P+r 7Y

)

+)

* 2e-
Pol

&'t'

*- --

(q,4ö ) .

t #]f Qr?^,h)- (po't,ü (v,t) + üi^),
(s,4al

ä

)+

-JL', is iilenlicol. *o ou( rusul* ( y 
" 
q ) o^ nl {nrn Lt^nte We cLn

g0o' to (\ .41 ) r.t .s i r,n,

3

O.r""l

Xivew

l,erm

A^!- Loureot sa,,äs (v.ll) 
"rlrere LA,rpolo-tprm * ^-a ,,e

,Ay We;*6erX(s s,oft - plrol-,rn L(* orr^ q^d, *tt *o<[ *o Leil;^g

or ,^r, /'ty our ca\c,^0ol,ion.

J," 40,;, uoy we h,ore Stvnn 
+1,,c re?.al ion ßeL w€an Low 

/s pr*^ta



4,a
n"1U,E

6 Cortcl,w st ons

It/e have Äis",^sseJ 4he T eacLiows

arrd, 
tr-(Pa) t t"(?ü ) + -,t"(Ht 

G.t1

li-(p".) + n-(psl --_o rr-e)\+ rr.(ü) + y (k, ä) 16,L\-for l. + 0, For s",,.o",ll enou|h- l^ )he yhese .p*"t rc,t^) is gtven
4 { (*,fr,)t, wl,ct< we conside, ffe c,m, sysle.'^o*d

Pl = fr'/tpl I vcries ove, llre tmi| sphece, \,t/e'set I." = ,^).

(il Jn SeE. Ll ve hate gtven lfu expartsitm "+ +N- 
"ryllL,"dz. for ß,il, h"l^,

1":,""J 
'14* fl:rr_- syce yoir.d. (k-- 0, f") c*reryoil,;tgLo lke 6qs,r

elashc procees (6.1). this elar.sion k ala.qr@wt senbs, if, ,rob lervt
ö< {d-{ is 

Eiven By Wainkry/a verston t+ hßE su(t -yhnfon .lLnäru^,

We hane coknloLed W nexlh lo^l.;rylern u oo ,f +{,b sertes.



önJT(ii) Louto voriion o{ 4{" solL' Vgrrh"n Lheore^ is ',6,t 
an o><pansta^S

*l;s ktz.l ß"lr g'res an approrimate a<presston ftwfr^&o2i*^
yhase- rfo. potnt. Nhal is lcequentlT called" Low)s {heoren it h
laAlil7 4fu srlt plt"fon lhtorem )'" $o- version op hle;n&e.g; set- (t,tz).

(iii) Ju our previoua work *e {oo k it ns premiss .lgro} tswt" {or*nln
corretpowl'r*L to orra Qx?artstonol Yll u o>cplaiv-ted)t^ (i),lfner-lhe
iwevila&le coraclusion wos ht"al- Lowts tp,s*lt 'riel^1"; nne.Xy-tomenl,u,

cowserv qltow. We have seev.-..,ow )ßo,+ 4fi.is premis, J,ws,,,ot,hpLd, o*d,
l4rere{sre,aLsoW csnoltrsr'oYL does 'ns[ t ;LtL, Wo sl,,olLolari(y *tLilu:s
,\ owr +.,ex,L pnper/olburi.1*he reasoniwg 

"l ^y p"esertt talk,
(iy) LVe hone sh,o*n lno* rre geL fun Louts {n rnwla",X;ving anaffrcrinale

oryressfun to" Tls ol- e. gire,,,. phase - spaca- goint , io ltz nxpansion
o{ Tflt arounJ (k=o, fa) in aXreenent wi}l, 1tS,

I



(v) Ve hare Jiscwssed inowr' ?a.f)ers aLso fA,e o<yandon äO "f
+te ewgs wlion 4u, ar 1f --? t ,f [. 1n 4fu saile spirit as

summarisel ,,,t, (i) we havs .fuen,1ee -t1o r-:ea,,|lows

rI-P->rIP o*J t?-+r(y[.

(ve') We b?o 1f"ol w;+14. W;, it*ves{ilol,r'o^ we could clar

rynea.ning of Lo, /, an| Woin.!,o.g't verstows 4 ,upt-

LLeo {Bnrs ,.wä their )w.l,,t ;syl) tr. po,rtiru?ar, eonce-, rL,

TLxL Lo -{aol";^3 t errns ,

t {y 4{,e

phelon

iran -ll^ß-
d



tl:

Thank {o r/ou

/

ou{ otte rt +; o (t- I
a


