Is houldf irstm akei tcl ear thatt he GRG Societyi tselfd oesn ot
engagei ni ssues suchas you raise, unless,o fco urse,b ackedby a
resolutionoft he GeneralA ssenbly. There aremanya cadem c
controversiesa nd wewoul dnots erve our nmenbers properlyi f the
officersstarted tot ake sidesi nt hemas representati veso f the
Soci ety.

However,i t happenst hat Ic anr espond,inap ure l ype rsonal capacity,
ont hep apersy ou citean dt hoser elated tot hem,b ecausel have read
sone oft hemand evens oneof thec ommentaryo nt hemby referees

etc.

Its houldf ir stbem ade clear thatwh atwa ss aid by Sc hwarzschild or
byH il bertiso nlyo fh istoric ali nterest ini tself. Iti snot,
contraryt o what sonep eople seemto belie ve,w holly responsi bl e for
thepr esent understanding reflectedi n texts andpa pers. (This Kkindof
m sreadingofw heret he presentv iew has itsb asi si s evenmoreco nmon
anmong people who reject thewholet heory ofr elativity,w ho often base
their argumentsons pecif icph rases inEinsteinsp apers,a s if those
sentenences were whata currentt reatnent dependedon.)l nth ec aseof
thegl obalpi ctureo ft heS chwarzschildbl ackhole( | comentb elowon
thenane)t hepropert reatnento nly enmergedi nth e50sa nd60 sa ndw as
perhapss et outpe dagogic ally int hel 963 LesH ouches proceedi ngs (and
of c oursei n subsequent good textbooks).

Secondl y, h owever,t here isa strand ofbu ilding from (say) the
nm stakeHilbertma det o ani ndirect argument,o n ratherp oor
foundations, that ourp resent conceptso f black hole and
interpretationof theSchwarzschild netrica rewr ong.

Both theseas pectsa resu pport edby amixtureof correcta rgunents,
andar gunentsw hic hare inpartt echnicall yc orrectbu tj oinedwit h
parts which show serious technicalin adequacies. For instance, some of
there marks of A ntocia ndL i ebscher, and earlier thoseo fA brans, show
al acko fu nderstanding ofs omeb asic sof differentialg eonetry, and
thecl ainsofs eri ousr el ativi stsa rem i srepresented.

You su ggest that people don't reply becauset hey prefertob rand you a
crank,p ossiblyfo rs one sinistermotive connecte dwit hf undi ng, and
that thisi s arroganta ndu nscientifi c.I' mafraidi t sal nost
certainlys impler thanth at. Mosto f the points nade, inv ari ous

di sgui ses,ha vebe enarguedbe forean da nyone whou nderstandst he

subj ectp roperly knowswh atth ec orrectge onetricd escriptioni s, and
shouldr eadil yb e abletoc orr ectt hewrongp artso f thep apers of
Antoci ,A bramse tc . H owever, experiencesh owst hatn o matter how
patientlyandc arefully one explainst he correctd escripti onand the
geonet ri cu nderstanding wen owhave, the recipientsof tenf ailt o
grasp thet echnicalp ointsb ei ngmade,a ndc anne ver bec onvi nced,a nd
soi t isawa ste oft inme and effort tot ry.l tist hatf ailuret o
grasp thec orrecti onswhichist ruly unsci entific - perhapst he
psychol ogicalh oldo ft heb eli eft hato ne hass eenan insightt he

mai nst reamhaso verl ookedi s toostrongtoo verconebya rgumental one.

Id on"tk now you, sol 'vea ssunedy ouare ar easonablea ndco npeten t
persona ndtr ied toexplain, butlamo nlyg oing todoi to nce.lfy ou
cone backr epeatin gt he incorr ecta rguments,Ish all behave |ike your
ot her correspondentsa nd becomesilent - that' sn ot arrogance,it 's



sel f-d ef ence a gain stwa sting myt ime.O n the otherh and, ifyo uare
trying,f romnyemailo r fromtextbooks, tor eachapr oper

unders tandinga nd needad ditionalh el pt o dos o, Is hallb e happy to
assi st .

Is hallr efert o equationsi n physics/0310104,an dlI shallal sore fer
tot heb ook onExacts olut ions ofE instein' sf ielde quations by
St ephani ,K raner, nyself,H oenselaersa nd Herlt (SKWVHH.

In0 310104iti s clained that relativists generallybe lieve in

equati ons( 1)a nd (2).Th isisn ottr ue. Ar elati vist making ac areful
statenmentw ouldsa yt hat( 1)isc orrecte it heri n 2m< r< \i nfty or0
<r< 2mT het wo regionswherer >2m and r<2mwerec areful ly
characterized,g eneralizedt o Rand Tr egions,int he Novi kovp aper
whi ch appearedas aGoldenOldiei n theGRGjournal(t ranslatedbym e
and Be i sekeev). Ad ecentm odernt exto n relativity wouldge tt his
right

andin deeddi scussesi t carefully.

Modernr el ati vistsw ould thereforeno ta cceptt heway Hilbert

di scussest hematt er( as translated in0 310104) ast echnicall y
correct,b ecause itt reatst hewhole range0 <r < \i nfty asasi ngle
coordinatepatch. Thisfa ctmayb eofs omehistorical interest.lth as
nothin gt odow ithac orr ect nodern understandingo f theSchwarzschild
metrico ri tsa nalyticex tension,s ingularities, and soon. (In
mtigationof A ntoci'scl aims, 0 neco nfusi ngf actormayb eth at

physic i stsan d mat hematic i ans often sayth ingsinate chnical ly

incorr ectb uti ntuitivelyh elp fulw ay.T hisonly causesc onfusion if
theau dience isnotc |leara boutw hat isbeingdone.lfh ehadh eard
somebody tal kint hisl oose way aboutr= 2mhemayha vefo rneda wong
i npressionab out whatr el ativistsr eally claim However,a s Ip oint
outbe low, ifo ne regardsrasaf unction ont he Kruskal-S zekeres
manifold,i t isev erywherewel|-defined.)

This leadstov ari ouss ubsequentm i sl eadin gc | aims. Fo re xamgd e,
Antocis tatest hatS chwarzschildneverwroteaso lutiongivenby (1)
and(2 ).Quit et rue.B ut the form(1l)o f thesolution,w ithout( 2),
does appear inSchwarzschild'so riginalpa per( withsl ightly differ ent
variablen ames): iti sequation( 14) there.l twa sr ej ected only
becauseatth atti meEinstein st heorywass tatedwitha nunnecessary
coordi nateco nditi onwhic h( 1)d oes notfu Ifil.

Oneha st oap preci atet hata solutioni n general relativity isd efined
byt heg eonetryitd escri bes orb yit si nvariant properties, not by
thesp ecific coordinates used.H owever,int his case, its eenst o ne
perfectlyr easonablenot only touse the terns'S chwarzschildm etr ic'
or' Schwarzschild solution', buta Iso’' Schwarzschil dc oordinates'.O ne
could certainlymaintain that onlyth eouterr egi onr> 2mshoul d be

gi ven Schwarz schil d'sn ame,an dt hat thereforeth et erns

" Schwar zschil dh orizon' and'S chwarzschildb |ack hole'a remi snomes,
butth iss eenst o nmel udicrouslyp edantic.l ft hat's thei ssue,l
suggesty ou relax andr efl ect ont he netat heorem ofma thenati cswhich
claimst hat allna nmedt heoremshave thewr ongn ane.

Toc onet oHi | bert 'sp aper,iti si ndeed inerror.T hep roposed
coordi natech art ((1)a nd( 2))i snota correctc harto n ther egion
i ntendedt o bec overed. Oneca ns ee this asf ol lo ws.



The Kr uskal -Szekeresf orm( SKMHH15.2 4)isu ndeni ably as ol ution of
theEi nstein vacuumfielde quations which isr egular everywhereex cept
where rt endst o O( rb eingde finedby uv= -(r/2m-1)exp(r/2m).ris
aperf ectly good scal ar definede very whereo nt hemani fold(w hich,b y
theway,d oesn ot includei ts boundaryr =0:1lu set he termmanifold
strictly,n ott o bec onfused withmanifold swith boundaries).E ither
oft h manifold s twor egions r>2 misi sonetric with theori ginal
Schwar zschildf ormi ni tsc hart,a nd one ofi ts twore gions r<2mi s
simlarlyi sonetri cwith the T-r egionr<2mo f Hilbert sf ormlca n
tal k aboutr= 2mnow,s ensibly,i nt heK-Smanifold, butiti S not part
oft hemanifoldco vered byt heS chwarzschildc harto r thec hartgi ving
thesi milar T-r egion.( By theway,A ntocian dLiebscher nakea |ot of
play oft he issue ofl -1mapsort heirla ck:ib uti t isperfectly K
fora netric expressedinp art icularc oordinates tobe valid only on
onech artn ei ghbourhood ofa Ilarger manifold,a ndf or thei sonetryo f
that metric tobe withonlyparto f theco nplete manif old.Th isinn o
way di m ni shest hec orrectnesso fe it her formIn deed,e ven forth e
r>2mregion int heusualf orm( 1),0 nesh ould takeatl eastt wo

charts ,s tric tly speaking,s incet he identificati ons ofa ngul ar

coordi nates such as \p hi =0 and \p hi =2\p im akest he coordinates no
longerl -1land hence inadmissi ble.Woul dt he sane authors then nakea
fuss aboutt hef act that oneof thetw oormorest rictly correct
nmetric so nch art nei ghbourhoodswas notis onetrict o thewhol er egi on?
Ofc oursenot!)

However,t he coordinate systemofe it her oft he Hil bertf ormsbreaks
down att he surfacer =2m,wheref romthe Kruskalf ormiti s obvious
that allv aluesoft ,i nthe limtr tendst o2m,r elatet o thesa ne
two-d i mensi onal sphere,s oth atth er =2m pointsa tth eb oundary of

t hose coordin ate systens are a2 -,n ot 3-,d i mensionals pace.H ence
theHi | bert coordi nates aren ot proper coordinates acrossr =2m (though
fine ifo ne stickst oonesideort heother),s inceth eyare not al-1
map be tween themani fold and R*4.U nsurpri singly,s tranget hings
happen!| ike proble newitht he arrow oft ime,a s Antocip ointe do ut.

So, if all youwantt o tellme isth atHilbert nadea nistakea nd
Schwar zschildd id notm aket hes ane mistake,lag ree. Buti f,a s
Antocid oes, you wantt o goona ndar gue thatt heS chwarzschildfo rm
ismeaningfullysi ngular atr= 2mi mdyingwes hould notu se the
Kruskalf orm,and soon, Ic onpletelyd isagree.

Letmej ust pick upsone ofth epointsandl eave you tos tudyg ood
literatureen ough todealw itht here st. Antoci tal ks about thech oice
ofc onstants inSc hwarzschild sf orm. T hisi st otally irrelevant.|
could rewitet he netric offl atE uclideans pace ina wayt hata dds
extra constantsinam annersi mlar toSchwarzschildsa ndth enas k
about theneedf or' anad ditio nalp ostulate'.A n infinityo f

coordi natetr ansfornsarep ossible, with extraco nstants int hem- no
such constanth as anyi nvariantm eaningun lessita ppearsi n an

i nvari antd erived fromth es ol ution, and Schwarschild se xtrao ne does
not. Ifo ne does notu nderstandt hat,t heno nedo esno tu nder stand
coordi natein varia ntt heories.S odis cussi ngth isas ifi t matteredi s
ami st ake.

Antocim entio nsth ato ne can findan invariantwh ich blowsupa t r=2m
andco nstructso nef romtheti nelike Killi ngorbits. Correct.B ut this



does notp rovet herei s asingularityi n theusuals ense.A ntoci does
notd iscusst hed efi nition ofsi ngulari ty, buts eenst o wonglyt hink
itj ustmeanst hats onme invari antb lowsup .S uch anin variantc an
triviallyb e constructed ifon eh as oneth atp assesth rough zero, by
takingar eciprocal,a nd that isi n effectw hat ish appenin g

here. Antoci need noth aved oneany newwork.A n invariantth atpa sses
throughz ero exactlyat r=2mwasg ivenby Karl hede,Li ndstromand Aman
inGRG 14,56 9( 82);t aki ngit sr eciprocalg ives one thatb lowsup .T o
defineas ingulari ty,o nehas tof ollowtheargunentsp resented for
exanpl eb yGeroch, A nn. Phys. 48,5 26( 1968).T heno nef inds the
Schwar zschildh ori zoni s not singular.

Abramshasar gued thatwes houlds tic kt o Schwarz schil d' so ri ginal
radialc oordi nate andr egard r=2mas apoint.l tss trangef eatures
(that spheresaroundi t have limtingareal 6\pim "2,r adialg eodesics
approaching its tayaf inite distancea parte tc) apparently cause him
nop roblenms. However,i t squiteare veali nge xercise toc ut as phere
outoff lat space,| aydo wnc oordin atesont he restwi tha rdial
coordi nateva nishingon thesp here, andtr eatt hato ri ginas apoint -
onege tst he same patholo gies.| notherwo rds,Sc hwarz schild s
originalc oordinatesi nplicitl yt ake awholes pherean dt opol ogi cal |y
identi fyi t toa pointa ndth isisr eproduciblewith flat Euclidean
space. A bramsseemsn ot toacceptt hatm ostp eople,ifg iven the flat
space int he funnyf orm wouldh appil yr everseth ei dentification and
restoret he sphere,j ust aswen owdoi n understandingb |ack holes.

Ic ouudgoonf or sonmeti nme, butt here's perhaps one otherpo int worth
stressing.Pe ople whodis |like thec orrect interpretati onof the
Schwar zschilds olution(a se xt ended into theKruskal picture)t endt o
objectt osingularc oordi nate transformati ons. But (a)t he

transf ornmatio nsne ededon I ybe conesi ngulara tpo ints noti n the
coordi natech arts (butont heirb oundaries - and coordinates areby
definitiongi ven onlyi n open regionsi n usualma nifolds)a nd( b) the
singul art ransformati ons are needed betweenpo | ara ndc art esi an
coordinates inf lats paceo n thepolara xi s,w hic hof course can be
chosent or unt hroughanyg ivenpoint - soev eryone who thinks

needin gas in gul arc oordi nate change isa signofasi ngul ari ty
presumabl ybe lievest hat everyp ointi nf lats pacei s singular.

Best wi shes
Mal col m MacCal | um

Iw as hoping tosh ortly have somet imet o responda gaint oyo u.l have
tosayt hat thebulko f your argumentsarei nmy view m sguid edan d
ins everalpl aces technic ally incorrect. Youd o notme nti onth en ame
oft hej ournalo r physici sts youhaveb eeni nt ouchwi thbut Id oubt
very nmucht hatt heyare reallyt aken seriouslybyt he mainst ream.Y ou
may bei ngraveda ngerofg ett ingyourselfi nto ag hettowithp eople
whore allyar er egarded asb eing ofn o scienti fic nerit, even ift hey
arenota ctually cranks. Ifyo uwant tobet aken seriouslyyo uneedt o
convin cet he peopl ewho read andwrit ef orP hysic alre view, C assi cal
and Quantum Gravit yand soon.( Nojo urnali si mmne frompublishing
bad pa pers,bu tt hoseare theoneswhichare consi dered usuall y
reliable.)



Best wi shes
Mal col m MacCal | um

Youar eperfectly correctt hatm ymostr ecente mals havenotg ivent he
scientificar guments.A s Iwarnedyou,my tineise xtr enely limtedand
Ih aves o faron Ilyhad tine toget perhapsl/3rdof thewayt owards

writingout thepointsl wantedt omakeinr esponsetoy our |ong email.

VWhile Ic annotj udgey oura rgunents ont heo ther mattersy u rai se,
since Ih ave not seeny ourp apers,th eydos ound tomeh orriblya si f
youar emovin gi ntocrankt erritory inclaimng thingsl ike

"I'h avec onpl etelyd isposedoft hebl ack holei n all itsv ari eties."
"Therei sn o theoretical substantiati onoft heBi gBangh ypot hesis
what soever . "

"Ih aveprovedt hatt he cosnol ogi calco nstant nust bepreciselyz ero."
"Ih aveprovedt hatA LL soluti onsp urporti ngan expansionof the
Universeare also conpleteandu tter gibberish."

When Ih ave tinme Ilwill take al ook att hewebsit ey oumention,bu tl
cansa yi mmedi atelyt hat itdo es notre latetoa ny journalo f standing
int hef ield that la maware of( because Ik now their websites), and
your worki s thereforeveryun likely tohaveany influenceong ravity
research.l have neverhe ard of P rof.S marandache:h e mayor may notb e
ane xcell entm at hematici anb ut that doesno tn ecessaril ymeanhehas

t he ba ckground a nd e xperi ence toj udgep apersi n this areaof

mat hemat i cal physi cs.

Best wi shes
Mal col m MacCal | um

Since yous eemto beunableoru nwll ing toe ngagewitht he technic al
argumentsa ndh aver esort edtov ulgara buse,Idon ot intend
tocontinue this discussi onfu rther

Mal col m MacCal | um

Youmayc irculate whatyo uwis hprovi ded iti sinn o0 waye xtr acted,
i.e. thatt hef ullc orrespondencei s used.



