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ADSTRACT 

It is pointed out that t.he approach of Ref.ll] fails to give the semiclassical Einstein equat.ions wi.t.h 

quant.ized matter back react.ion in t.he form of an energy expect.at-ion value. 
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In Ref.[l]( denot.ed I hencefort.h) ,Kim clailUs to obt.ain bot.h t.he semiclassical Einst.ein equat.ions (SECC~s) 

,,:i.t.b back react.ion and t.ile mat.t.er Schrodinger equat.ion self-consist.ent.ly~lJy using a "new asympt.ot.ic expan­

sion met.hod for t.lle \Yheeler-Dewitt.(\VD) equat.ion'.However,t.he claim doesn't. seem t.o be just.ified.The ap­

proach of t.he aut.hor does not. differ much from t.ile convent.iollalmet.hods [4] in an essent.ial way.ln fact..t.he 

classicalit.y of the gravit.at.ional degrees of freedom is assumed.as in t.he st.andard approaches ,at. a \VKD 

level.However.the quant.um mat.t.er st.at.e tP(6. ha)[we follow t.he not.at.ions of I] is expanded in t.erms of a 

complet.e ort.hogonal set. of states [eq.(2.8) of I] 

(1) 

Here. I tPk(0. ha ) > is an eigenst.at.e [eq.(2.15) of I] 

of a generalized invariant. operat.or i [eq.(2.13) of I] 

d f) Ai.A, A 

-dJ(ha) = -f)J(ll a) - ;-[J. Hm1 = 0 (:J)
7 -7 n 

Tlle paramet.er 7 denot.es t.he \VKD time int.roduced by [eq.(2.4) of I] 

{; _? I f:S {; 
-=m "'C ab-- (4)
67 P {;ha {;hb 

,,,-here S is supposed t.o sat.is~ t.he EHJ equation ,,,it.It the mat.ter back react.ion [eq.(2.19) of I] 

(5) 

The main motivat.ion of the paper rests on the derivat.ion of the above EHJ equation from t.he diagonal 

matrLx equat.ion for l.he matt.er states [eq.(2.1G) of I] 

. {;. [n(O)' n(t,( n(2)(',)] ( )lTi·TCI,:(ha ) + H (ha)-Hkl: Irll)+!'kl: ,l'a Ck ha =0 (G)
(l7 

However.eq.(5) i.., obtained frOl,ll eq.(6) hy a deliberate choice [eq.(2.17) of I] 
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nCO) _ nO) =0 
H Hkk 

(7) 

"tit.hout. giving sufficient. just.ification for t.he ansatz.Xote that.t.his chioce is not. unique.One could as ,veIl 

have made either of t.he following t.wo choices: 

(8) 

and/or 

n{O) n{]) n(2) - 0 
~" - Hkk + Hkk - (9) 

:\:Ioreover,t.he ansat.z (7) fails t.o sat.isfy t.he aut.hor's demand.As not.ed in I.t.he definit.ion of T depends on t.he 

mode l1tul1her k and hence on t.he mode depended gravit.at.ional action 51.:.1n ot.her wordsJor each eigenmode 

I <PI.: > of t.he invariant operator l,t.he \VKD time Tk is defined on t.he basis of the gravitat.ional act.ion 5k. a 

solut.ion of t.he EHJ equation (5 ).1n t.hat. case t.he mat.t.er st.at.es get. decoupled 

(10 ) 

inst.ead of t.he superposed st.at.es.eq.{2.21) of I. [This point. seems t.o be got. correcl.ed sul;sequenL.1y.Yiz.eq.(2:,n 

of Ref. [2]].Consequent.ly,one get.s from t.he mat.t.er Schrodillger equation (2.G) of], < <PI.: I Hm I <PI.: >= O.This 

indicat.es t.hat. one doesn't. really obt.ain t.he EH'] equat.ion ,vit.h back react.ion as claimed. 

A more accurat.e choice in t.he aut.hor's approach would have been eq.(8).Even in t.his case one get.s 

t.he sourceless EHJ equat.ion only.However,t.he maHer st.at.e <P does sat.isfy t.he time dependent. Schrodinger 

equat.ion [eq.(2.G) of IJ.Xot.e also t.hat. t.he cllOice (9) corresponds t.o t.he adiabat.ic evolution:1 <PI.: > being t.he 

E".igenst.at.e of t.he mat.t.er Hamilt.onian Hm. 
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The apparent. ambiguit.es in t.he above t.hree possible choices could be t.raced t.o t.he phase ambigu­

it.y noted previousely[5,G] in t.he semiclassical reduct.ion of t.he It:-D equation. This phase ambiguit.y is now 

known [5] t.o I)e due t.o t.he inducell geomet.ric U(l) gauge freedom associat.ed wit.h t.he TrD equat.ion.In 

Ref.[5].we have obt.ained a "geomet.ric gauge invarianf'form of the SCEE's.Desides resolving t.he above men­

t.ioned ambiguit.ies,t.hese equat.ions seem t.o shed int.erest.ing insights int.o t.he gravit.at.ional propert.ies of the 

cosmological vacuum (~nergy,part.icle product.ion and concept. of t.ime et.c.,in t.he cont.ext. of quant.tun cosmol­

ogy.Furt.her,t.he decoupling of t.he mat.t.er st.ates,eq:(lO),can also be underst.ood in t.erms of t.he decoherence 

in t.he mode dependent. gravit.at.ional branches [5). 

\Ve conclude ,vit.h a remark on a relat.ed previous ,,,'ork of t.he aut.hor[3].It. was claimed that. the sym­

met.ry in t.he cosmological t.ime might. be broken by t.he mode dependent geomet.ric phases in t.he Il'-D ,vave 

funct.ion.('nfort.unat.ely,t.his claim is also not. very well founded.Xot.e t.hat. t.he t.ot.al litD ,vave funct.ion is a 

geomet.ric gauge invariant. scalar quantity.Dot.h the matt.er and the effect.ive gravit.ational ,vave functions may 

pick up equal geomet.ric phases separat.ely,lmt. wit.h a change in sign so as t.o keep t.he t.ot.al wave funct.ion 

phase independent.. One can not. t.herefore draw any inference on t.he t.ime asymmet.ry on t.he basis of t.he t.ot-al 

TV D wave funct.ion,in cont.rary to t.he sugge$t.ion made in Ref.[3].One may,however,t.ry to offer an argument. 

in favour of t.he aut.hors'view using instead t.he effect.ive gravitat.ional wave funct.ion. 
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