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mvelving o dobal of k devwabier of ¥he meteie, Formala is adyuihed So ‘it @ =g befove
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LesSown A L Hilbest Spaces should

be viewed as usreful "auwillary tools *

v
Seov Pcv%vmlné caleulations v 7uuﬁaﬂ p i:_'!;'
S\l “*heovy , but £he sek ofF al) b v
(rkys'u'q.“y ?GQSCM‘O,C) S(‘A‘ef.l does ""'_'-_t, :I

Compr:tﬂ o (it:\‘lc) Hl bewt sr;r.-c.'q
3¢n¢v4|.

I many sra.u'bu-:w; theve 14 ne
wa y = ch-oltin: a PY‘J‘!VMJ Hil bt
space 'r-cfvus!ntn.ﬁn'ou of ¢€he -&J\o,ry Cvom
“*the vavieus uwmtav:ly '1nt1u:\vq.hn.t vepnopentitane,
tI“ addition, evevy Hil bevt Space vepresestnfi
will couwtain many P\")"":’-‘“7 uvveagonab e
stakes — nawmely these that oo neE lie
w the oowmain of all the Feld OLWWLIU'S,)

Qunn’&uw &\‘C\i WDP’
d qu.ut'\'mc is a €heory of

\oca | ’u.am'tu\n freolels, T+
'(‘J\c.v’ o+ "rnv*w'b.t") S-watvides, etc,

2 !
IS‘ o ,\va\ s"u'bsﬁc peSSesSes <«

time translation Symmetry, o nabur|

Lessown
i cuvve

%5 a a.n?cn 5r¢.¢¢‘bim¢ satisfies qrprcpn’d'c

QSymp'(:oﬂc cond tions 1n the post awdl
&u#u.ﬂ, it way be P.ss';\.k (awdd u.r-ceF'ul)

4o define an Secmatvix, But, «C a
SFundamental hvc.\) all Ehatt ove has

nebon of "Parhc'lu- Y can be intvroduced
ave lecal ’uwtu.w 5 eldds.

Lhat s uceful Lo J-C‘Q;'Ib;’v €\e

ot devices thet eve cou?l-u( €te €he
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LCSS'en 3 ! V" PreFevred vacuum

stetes " play abselubely vo veole tn the
Sov wulabioy of 1unwbun Sield 'Huovr ‘v

cuvvad gpacetine,

The question of "whieh vacuwm
Sbate do we chooge!" Vs as relevewt to
quantum Fiéld theery in curved s peceline
as the 1uuédm ofF "whieh coove inatar oo
we cheose 7' is velevawt te aenen\ Y‘olatw:b].

Commedt on the "et- vacua” ! For <he
alac\rq. A "thu-q. ewis€s a \-—panuﬁr
-Saw\.\ ly oé' oll S(.ttﬂ' n.mh\'\'qut vecuum $€ates
on de Sittev spacetime, Hewawer, oun “<he
Cnlav,a& dl,t\vs w, only the "Bunck -
Davies " vea cuum exigts (except  the
macsiocs case , whem mo de Sitter mumriant
stake whetSoever enists). Tw othe vowds,
“4he o ~vaa do not define ctates on YV,

Lcss.“ \.| s N.V"Mu‘ O\'Aﬂ\"\ﬂé (‘-C')
"vacuum Subtvaction") is Fundamentu tly

- ‘' ' L ]
(vecorrecT as a venovrwaligablow ?V‘ccmf!'nn,

The cevvrect Y";uhV\.h‘E:Oh o

Wiekh powers i's accomplished by subtvection
of a lecsl\y ewd cwuniwﬁ'ly _constructed
H adle vaevd Pd'!"‘l-'m‘tv'\':, HU‘,%'). I

Mia kowse k¢ 5puc¢t'\-'u-¢.l ot h-pfnu.s ‘e be
Crue Thet Hix,x') = <ol gngix) lo>, so
€he vejularigation can be inter preted as
a '‘va cuum Subtraction’ . But ¢t is wit
AdiFficult e show that 'w & Seneval|l curved

Specetime ) such aw cqitalty (awd m‘i:upnﬁw
Cannet ho‘d,

In QFT, evevy nonlinear Fuvstion of
a Sield d\'srhr; the €awme behavier ags Tqy .
So, <he ”:-sweloaiu( constout problew ' s
veally : (1) Why s QFT go weird? and

L2) What oeks £lhe ccale of +le (qp’qwﬂtl;)
©bsevved Mon- evo coswelogical congtewt?
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