
I s houl d f i rs t m ak e i t cl ear t hat t he G RG Soci ety i t se l f d oes n ot  
engage i n i ss ues such a s you r ai se, unl ess , o f co ur se, b acked b y a 
r esolu t i on of t he Gener al A sse mbl y. Ther e ar e many a ca demi c 
cont ro ver s i es a nd we w oul d n ot s er ve our member s pr oper l y i f t he 
of f i ce r s s t ar t ed t o t ake si des i n t hem as r epr ese nt ati ves o f t he 
Soci et y.  
 
Howeve r , i t happens t hat I c an r espond, in a p ure l y pe r sonal capac i t y,  
on t he p apers y ou ci t e an d t hose r ela t ed t o t hem, b eca use I have r ead 
some of t hem and even s ome o f t he c omment ary o n t hem by r ef er ees 
et c.  
 
I t s houl d f ir st be m ade c l ear t hat wh at wa s s ai d by Sc hwar zsc hi l d or  
by H il ber t is o nly o f h is t or ic al i nte r est i n i t se l f . I t i s no t ,  
cont ra r y t o what some p eopl e seem t o bel ie ve, w hol l y r esponsi bl e f or  
t he pr esent unders t andi ng r ef l ecte d i n t ext s and pa per s. ( Thi s ki nd of  
mi sr eadi ng of w her e t he pr esent v i ew has i t s b asi s i s even mo r e co mmon 
among peopl e who r ej ect t he wh ol e t heor y of r el at i v i ty , w ho of t en base 
t hei r ar gument s on s pecif i c ph r ases i n E in st ei n's p aper s, a s i f t hose 
sent enences wer e what a cur r ent t r eat ment depended o n. ) I n th e c as e o f  
t he gl obal pi ct ure o f t he S chwar zschi l d bl ack h ol e ( I comment b elo w o n 
t he na me) t he p r oper t r eat ment o nl y emer ged i n th e 5 0s a nd 60 s a nd w as 
per haps s et out pe dagogic al l y i n t he 1 963 Les H ouc hes pr oceedi ngs ( and 
of c our se i n subse quent good t ext book s) .  
 
Secondl y, h owever, t her e i s a  st r and of bu i l di ng f r om ( say) t he 
mi st ak e H i l ber t ma de t o an i ndi r ect ar gument , o n r at her p oor  
f oundat i ons, t hat our p re sent concept s o f bl ack hol e and 
i nt erp r et at io n o f t he S ch war zs chi l d met r ic a r e wr ong.  
 
Bot h t hese as pects a r e su pport ed b y a m i xt ur e o f cor re ct a r guments ,  
and ar guments w hic h a r e i n p ar t t echni call y c or re ct bu t j oi ned w it h 
par t s whi ch show ser i ous t echni cal in adequaci es. For i nst ance ,  some of  
t he re mar ks of A nt oci a nd L i ebscher , and ear l i er t hose o f A br ams, show 
a l ack o f u nder sta ndi ng of s ome b asic s o f di f f ere nt i al g eomet r y, and 
t he cl ai ms of s eri ous r el at i vi st s a re m i sr epr esent ed.  
 
You su ggest t hat peopl e don' t r epl y becaus e t hey pr ef er to b r and you a 
cr ank, p ossib l y fo r s ome si nis t er m ot i ve connecte d w it h f undi ng, and 
t hat t hi s i s ar r ogant a nd u nsc i ent i fi c. I' m a f r ai d i t' s a l mos t  
cer t ai nl y s im pl er t han th at . Most o f t he poi nt s made, i n v ari ous 
di sgui ses, ha ve be en a r gued be f or e an d a nyone who u nder sta nds t he 
subj ec t p r oper l y knows wh at th e c or re ct ge omet r ic d esc r i pt i on i s, and 
should r eadil y b e abl e to c orr ect t he w r ong p ar ts o f t he p aper s of  
Ant oci , A br ams e tc . H owev er , exper i ence sh ows t hat n o mat t er how 
pat i ent l y a nd c are f ul l y one expl ai ns t he cor re ct d esc r i pti on a nd t he 
geomet r i c u nder sta ndi ng we n ow h ave, t he r eci pi ent s of t en f ai l t o 
gr asp t he t ec hni ca l p oi nt s b ei ng made, a nd c an ne ver be c onvi nced, a nd 
so i t i s a wa st e of t i me and ef f or t t o t ry . I t is t hat f ai l ur e t o 
gr asp t he c or r ecti ons w hi ch is t r ul y unsci ent i f ic -  per haps t he 
psychol ogi cal h old o f t he b eli ef t hat o ne has s een a n i nsi ght t he 
mai nst r eam ha s o ve r l ooked i s t oo s t ro ng to o ver co me by a r gument al one.  
 
I d on' t k now you, so I ' ve a ssu med y ou a r e a r easo nable a nd co mpeten t  
per son a nd tr i ed t o e xpla i n, but I am o nly g oi ng t o do i t o nc e. If y ou 
come back r epeat in g t he i ncorr ect a rg ument s, I sh al l behave l i ke your  
ot her cor r esp ondent s a nd become s i l ent -  t hat' s n ot ar r ogance, it ' s  



sel f -d ef enc e a gain st wa st i ng my t im e. O n t he ot her h and, i f yo u a r e 
t r y i ng, f r om my em ai l o r f r om t ext books, t o r each a pr oper  
unders t andi ng a nd need ad di t io nal h el p t o do s o, I s hal l b e happy t o 
assi st .  
 
I s hal l r ef er t o equat i ons i n physi cs / 0310104, an d I shal l al so re f er  
t o t he b ook on E xa ct s olut i ons of E i ns t ei n' s f i eld e quat i ons by 
St ephani , K ra mer , mysel f, H oensel aers a nd Her l t ( SKMHH) .  
 
I n 0 310104 it i s c l ai med t hat r el at iv i s t s gener al l y be l i eve i n 
equati ons ( 1) a nd ( 2) . Th i s is n ot tr ue. A r el ati vi st maki ng a c ar ef ul  
s t at ement w oul d sa y t hat ( 1) is c or r ec t e it her i n 2m < r < \i nf t y or 0  
< r <  2m. T he t wo r egi ons w her e r >2m and r <2m wer e c ar ef ul l y  
char ac t er i zed, g ener al i ze d t o R a nd T r egi ons, in t he Novi kov p aper  
whi ch appeare d a s a G ol den O ld i e i n t he GRG j ourn al (t r ansl at ed by m e 
and Be i sekeev) .  A d ecent m oder n t ex t o n r el at iv i t y woul d ge t t hi s  
r i ght  
and in deed di scuss es i t car efu l l y.  
 
Modern r el ati vi sts w oul d t here f or e no t a cc ept t he w ay Hi l bert  
di scus ses t he m att er ( as t r ans l at ed i n 0 310104) as t ec hni call y 
cor r ec t , b eca use i t t r eat s t he w hol e r ange 0  < r < \i nf t y as a si ngl e 
coor di nat e pa t ch. Thi s fa ct ma y b e of s ome h i st or i cal i nt er es t . It h as 
not hin g t o do w i th a c orr ect moder n unders t andi ng o f t he S chwar zsc hi l d 
met r ic o r i ts a nal yt i c ex t ensi on, s in gul ar i t i es, and so o n. ( I n 
mi t i gat i on of A nto ci ' s cl ai ms, o ne co nf usi ng f act or ma y b e th at  
physic i s t s an d mat hemat ic i ans of t en say th i ngs in a te chni cal l y  
i ncorr ect b ut i ntu i t i vely h elp f ul w ay . T hi s o nl y cause s c onfu si on i f  
t he au di ence i s no t c l ear a bout w hat i s be i ng d one. If h e h ad h ear d 
somebody t al k in t his l oose way about r= 2m he m ay ha ve fo r med a  wr ong 
i mpr es si on ab out what r el at i vi st s r eal l y c l ai m. Howeve r , a s I p oin t  
out be l ow, if o ne r egar ds r as a f unc t i on on t he Kr usk al-S zeker es 
mani fo l d, i t i s ev er ywher e w el l -d ef i ned. )  
 
Thi s l eads to v ari ous s ubsequent m i sl eadin g c l aim s. Fo r e xampl e,  
Ant oci s t at es t hat S chwar zschi l d n eve r w ro t e a so l ut io n g i ven b y ( 1)  
and (2 ) . Q uit e t ru e. B ut t he f or m ( 1) o f t he s olu t i on, w i t hout ( 2) ,  
does appear i n S ch war zsch i l d's o r i gin al pa per ( wi t h sl i ght l y di f fer ent  
var i abl e n ames) : i t i s eq uat io n ( 14) t here . I t wa s r ej ect ed onl y 
becaus e a t th at ti me E i ns t ei n' s t heor y w as s t at ed w i th a n u nnecess ar y 
coor di nat e co ndi ti on w hic h ( 1) d oes not fu l f i l .  
 
One ha s t o ap pr eci at e t hat a sol ut i on i n gener al r el at i v i t y i s d ef i ned 
by t he g eomet r y it d escri bes or b y it s i nv ar i ant pr oper t i es, not by 
t he sp eci f i c coord i nat es used. H oweve r , in t hi s case, i t s eems t o me 
per f ec t l y r easonabl e n ot onl y t o u se t he t er ms 'S chwar zschi ld m etr i c '  
or ' Schwar zsc hi l d sol ut io n' , but a l so ' Sch war zschil d c oord i nate s' . O ne 
coul d cer t ain l y ma i nt ai n t hat onl y th e o ut er r egi on r> 2m s houl d be  
gi ven Schwarz schil d' s n ame, an d t hat t here f or e th e t er ms 
' Schwar zschil d h or i zon' and 'S chwar zs chi ld b l ack hol e' a r e mi snomer s,  
but th i s s eems t o me l udi cr ous l y p edant i c. I f t hat ' s t he i ssu e, I  
sugges t y ou r el ax and r ef l ect on t he met at heor em of ma t hemati cs wh i ch 
c l ai ms t hat al l na med t heor ems h ave t he wr ong n ame.  
 
To c ome t o Hi l bert ' s p aper , it i s i ndeed i n e r r or . T he p r opos ed 
coor di nat e ch ar t ( ( 1) a nd ( 2)) i s n ot a  cor re ct c har t o n t he r egi on 
i nt ended t o be c ov er ed. One ca n s ee t hi s as f ol lo ws.  



 
The Kr uskal -S zeker es f orm ( SKMHH 1 5.2 4) is u ndeni abl y a s ol ut i on of  
t he Ei nst ei n vacuum f i eld e quat i ons whi ch i s r egul ar ever ywher e ex cept  
wher e r t ends t o 0 ( r b ei ng de f i ned b y uv = -( r / 2m -1 ) exp( r / 2m) ). r is  
a p erf ect l y good scal ar def i ned e very where o n t he m ani f ol d (w hi ch, b y 
t he wa y, d oes n ot i ncl ude i t s boundar y r =0: I u se t he t er m mani f ol d 
st r i ct l y , n ot t o be c onfu sed wi t h mani f old s w i t h boundar i es). E i th er  
of t h mani f ol d' s t wo r egi ons r > 2 m i s i so met r i c wi t h t he o ri gi nal  
Schwar zschi ld f orm i n i ts c har t , a nd one of i t s t wo re gi ons r < 2m i s 
s i mi la r l y i so met ri c w i t h t he T-r egi on r < 2m o f Hi l ber t' s f or m. I ca n 
t al k about r= 2m no w, s ens i bl y, i n t he K - S mani f ol d, but it i s not par t  
of t he m ani fo l d co ver ed by t he S chwar zschi l d c har t o r t he c har t gi vi ng 
t he si mi l ar T-r egi on. ( By t he wa y, A nto ci an d L i ebs cher make a  l ot of  
pl ay of t he i ssue of 1 - 1 maps o r t hei r la ck: b ut i t i s p er fe ct l y OK 
f or a  met r i c expre ssed in p art i cul ar c oor di nat es t o b e val i d onl y on 
one ch ar t n ei ghbour hood of a l ar ger mani fo l d, a nd f or t he i so met ry o f  
t hat met r i c t o b e wi t h on l y pa r t o f t he co mpl et e manif ol d. Th i s in n o 
way di mi ni shes t he c or r ec t ness o f e it her f or m. In deed, e ven f or th e 
r >2m r egi on i n t he u su al f orm ( 1), o ne sh oul d t ake at l eas t t wo 
char ts , s t r ic t l y speaki ng, s in ce t he i dent i f i cati ons of a ngul ar  
coor di nat es such as \p hi =0 and \p hi =2\p i m ak es t he coord i nat es no 
l onger 1 - 1 a nd hence i nadmi ssi bl e. W oul d t he same aut hor s t hen make a  
f uss about t he f act t hat one o f t he tw o o r mo r e st r i ct l y cor re ct  
met r ic s o n ch ar t nei ghbour hoods w as not is omet r ic t o t he w hol e r egi on? 
Of c our se n ot ! )  
 
Howeve r , t he coord i nat e syst em o f e it her of t he Hi l ber t f or ms b r eaks 
down at t he sur f ac e r =2m, w her e f r om t he Kr uskal f or m i t i s obvi ous  
t hat al l v alu es of t , i n t he l i mi t r  t ends t o 2 m, r ela t e t o t he sa me 
t wo-d i mens i onal sphere , s o th at th e r =2m poi nt s a t th e b oundar y of  
t hose coor din at e syst ems ar e a 2 - , n ot 3- , d i mensi onal s pac e. H enc e 
t he Hi l ber t coor di nat es ar e n ot pr oper coord i nat es acr os s r =2m ( t hough 
f i ne i f o ne st i cks t o o ne s i de o r t he o t her ) , s in ce th ey a r e not a 1 -1  
map be t ween t he ma ni f ol d and R̂ 4. U ns ur pri si ngl y, s t ra nge t hi ngs 
happen l i ke pr oble ms w i th t he ar r ow of t im e, a s Ant oci p oi nte d o ut .  
 
So, if  al l you w ant t o t el l m e i s th at H i lb er t made a mi st ak e a nd 
Schwar zschi ld d i d not m ak e t he s ame mi st ak e, I ag r ee. But i f, a s 
Ant oci d oes, you want t o go on a nd ar gue t hat t he S chwar zschi l d fo r m 
i s m eani ngf ul l y si ngul ar at r= 2m, i mpl y i ng w e s houl d not u se t he 
Kr uska l f or m, a nd so o n, I c ompl et ely d i sa gr ee.  
 
Let me j ust pi ck up s ome of th e p oi nt s a nd l eave you t o s t udy g ood 
l i t era t ur e en ough t o d eal w i th t he re st . Ant oci t al ks about t he ch oi ce 
of c onst ant s i n Sc hwar zsc hi l d' s f or m. T his i s t ot al l y i r r el ev ant . I  
coul d r ewr i te t he met r i c of fl at E ucl i dean s pace i n a  way t hat a dds 
ext r a const ant s in a m anner si mi l ar t o S ch war zsch i l d's a nd th en as k 
about t he n eed f or ' an ad di t io nal p os t ul at e' . A n i nf in i t y o f  
coor di nat e tr ansfo r ms a re p oss i bl e, wi t h ext r a co nst ant s i n t hem -  no 
such const ant h as any i nv ar i ant m eani ng un l ess it a ppear s i n an 
i nvari ant d er i ved f r om th e s ol ut i on, and Schwar sc hi l d' s e xt ra o ne does 
not . I f o ne does not u nder st and t hat, t hen o ne do es no t u nder st and 
coor di nat e in var ia nt t heor i es. S o d is cussi ng th i s a s i f i t mat t ere d i s  
a m i st ake.  
 
Ant oci m ent io ns th at o ne can f i nd a n i nvar i ant wh i ch bl ows up a t r =2m,  
and co nst r uct s o ne f r om t he ti mel i ke Ki l li ng o r bi t s . Cor r ect. B ut t hi s  



does not p r ov e t her e i s a s i ngul ar i ty i n t he u sual s ense. A nt oci does 
not d i sc uss t he d efi ni t i on of si ngul ari t y , but s eems t o wr ongly t hin k 
i t j us t m eans t hat s ome i nvari ant b lo ws up . S uch an in var i ant c an 
t r i v ia l l y b e const r uct ed i f on e h as one th at p ass es th r ough zer o, by 
t ak i ng a r eci pr oca l , a nd t hat i s i n ef f ect w hat i s h appenin g 
her e. Ant oci need not h av e d one a ny new wor k. A n i nvar i ant th at pa sses 
t hr ough z er o exact l y a t r =2m was g i ve n b y Kar l hede, Li ndst r om a nd Aman 
i n G RG 14, 56 9 ( 82) ; t aki ng it s r ecip r ocal g i ves one t hat b lo ws up . T o 
def i ne a s i ngul ari t y , o ne h as t o f ol l ow t he a r guments p r esent ed f or  
exampl e b y Ge r och, A nn. Phys. 48, 5 26 ( 1968) . T hen o ne f i nds t he 
Schwar zschi ld h ori zon i s not s i ngul ar .  
 
Abr ams h as ar gued t hat we s houl d s t ic k t o Schwarz schil d' s o ri gi nal  
r adi al c oor di nat e and r egar d r =2m as a p oi nt . I ts s t r ange f eat ur es 
( t hat spher es a r ound i t have l i mi t i ng a r ea 1 6\p i m ^2 , r adia l g eodesi cs 
appr oachi ng i t s ta y a f in i t e di s t ance a par t e t c) appar ent l y cause hi m 
no p ro bl ems. Howev er , i t' s q ui t e a re veali ng e xer ci se t o c ut a s pher e 
out of f l at space, l ay do wn c oor din at es on t he r est wi t h a  r di al  
coor di nat e va ni shi ng o n t he sp her e, and tr eat t hat o ri gi n a s a p oi nt -  
one ge t s t he same pat holo gi es. I n o th er wo r ds, Sc hwarz schi l d' s 
or i gin al c oor di nat es i mpl i c i tl y t ake a w hol e s pher e an d t opol ogi ca l l y 
i denti f y i t t o a  poi nt a nd th i s is r epr oduci bl e w i t h f l at Eucl i dean 
space. A br ams s eems n ot t o a cc ept t hat m os t p eopl e, if g i ven t he f l at  
space i n t he f unny f or m, would h appil y r ev er se th e i dent i f i ca t i on and 
r est or e t he sphere , j ust as we n ow do i n under sta ndi ng b l ack hol es.  
 
I c oul d g o on f or some ti me, but t her e' s per haps one ot her po i nt wor t h 
st r ess i ng. Pe opl e who d is l i ke t he c or r ect i nt er pr et ati on o f t he 
Schwar zschi ld s olu t i on (a s e xt ended i nt o t he K r us kal pi c t ur e) t end t o 
obj ect t o s in gul ar c oor di nat e t r ansfo r mati ons.  But ( a) t he 
t r ansf or mat io ns ne eded on l y be come si ngula r a t po i nt s not i n t he 
coor di nat e ch ar t s ( but on t hei r b oundar i es -  and coor di nat es ar e b y 
def i ni t i on gi ven onl y i n open r egi ons i n usual ma ni f ol ds) a nd ( b) t he 
s i ngul ar t r ansf ormat i ons ar e needed bet ween po l ar a nd c art es i an 
coor di nat es i n f la t s pace o n t he p ola r a xi s, w hic h o f cour se can be 
chosen t o r un t hro ugh a ny g i ve n p oi nt -  so ev er yone who t hi nks 
needin g a s in gul ar c oor di nat e change i s a  si gn of a si ngul ari t y  
pr esumabl y be l i eve s t hat every p oi nt i n f la t s pace i s s i ngul ar .  
 
Best wi shes 
 Mal co l m MacCal l um 

 
 
I w as hopi ng t o sh or t l y have some t im e t o r espond a gai n t o yo u. I  have 
t o s ay t hat t he bu l k o f your ar gument s a re i n my vi ew mi sguid ed an d 
i n s ev er al pl aces t echnic al l y i ncor re ct . You d o not me nti on th e n ame 
of t he j our nal o r physi ci st s you h ave b een i n t ouch wi t h b ut I d oubt  
ver y much t hat t hey a r e r eal ly t aken ser io usl y by t he mai n st r eam. Y ou 
may be i n g ra ve da nger of g ett i ng y our self i nt o a g het t o w i th p eopl e  
who re al l y ar e r egar ded as b ei ng of n o sc i enti f i c mer i t , even i f t hey 
ar e no t a ct ual l y cr anks. I f yo u w ant t o be t aken ser io usl y yo u n eed t o 
convin ce t he peopl e w ho r ead and w r it e f or P hysic al re vi ew, Cl assi cal  
and Qu ant um Gr avit y a nd so o n. ( No jo ur nal i s i mmune f r om publ i shi ng  
bad pa per s, bu t t hose a r e t he o nes w hi ch a r e consi der ed usuall y 
r el i abl e. )  
 



Best wi shes 
 Mal co l m MacCal l um 

 
 
 
You ar e p er fe ct l y cor r ect t hat m y m os t r ec ent e mai l s have n ot g i ve n t he 
sci ent i f i c ar gument s. A s I w ar ned y ou, m y t i me is e xtr emel y l i mi te d a nd 
I h ave s o f ar on l y h ad t i me t o g et per haps 1 / 3r d o f t he w ay t owar ds 
wr i t in g o ut t he po i nt s I  wante d t o ma ke in r esponse to y our l ong emai l .  
 
Whi l e I c annot j udge y our a r gument s on t he o t her mat te r s y u r ai se,  
s i nce I h ave not seen y our p aper s, th ey do s ound t o me h or r i bly a s i f 
you ar e movin g i nt o c r ank t err i t or y i n c la i mi ng t hi ngs l i ke 
 
" I h av e c ompl et ely d i spos ed of t he bl ack hol e i n al l i t s v ari et i es . "  
" There i s n o t heor et i cal subst ant i ati on of t he Bi g B ang h ypot hesis 
what so ever . "  
" I h av e p r ove d t hat t he cosmol ogi cal co nst ant must be p r ec i sely z er o."  
" I h av e p r ove d t hat A LL sol uti ons p ur por ti ng a n expans i on o f t he 
Uni ver se a r e al so compl et e a nd u t t er gi bber i sh. "  
 
When I h ave t i me I w i l l t ake a l ook at t he w ebsit e y ou m ent io n, bu t I  
can sa y i mmedi at el y t hat i t do es not re l at e to a ny j our nal o f s t andi ng 
i n t he f i el d t hat I a m awar e of ( beca use I k now t hei r websi te s) , and 
your wor k i s t here f or e ve r y un l i kel y t o ha ve a ny i nf lu ence on g r av i t y 
r esear ch. I have never he ar d of P r of. S mar andache: h e may o r may not b e  
an e xce l l ent m at hemat i ci an b ut t hat does no t n ec essar il y m ean h e ha s 
t he ba ckgr ound a nd e xperi ence t o j udge p aper s i n t hi s ar ea of 
mat hemat i cal physi cs.  
 
Best wi shes 
 Mal co l m MacCal l um 

 
 
 
Si nce you s eem t o be u nabl e or u nwi ll i ng t o e ngage w i th t he t echnic al  
ar gument s a nd h ave r esort ed to v ul gar a bus e, I do n ot i nt end 
t o c ont i nue t hi s di scussi on fu r t her  
 Mal co l m MacCal l um 

 
You ma y c i r cu l at e what yo u w is h p r ovi ded i t i s in n o way e xtr act ed,  
i . e. t hat t he f ull c or r es pondence i s used.  

 


