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er-Smith and Y. StadnikWe investigate quantum properties of parti
les in the gravitational �elds of "near bla
k-hole obje
ts". These bodies have radius R that slightly ex
eeds the S
hwarzs
hildradius, and we des
ribe them using interior and exterior metri
s that allow us toexamine the bla
k-hole limit, R → rs. We �nd that massless quantum parti
less
attered by the gravitational �eld of su
h an obje
t possess a dense spe
trum ofnarrow resonan
es: a set of long lived meta-stable states whose lifetimes and densitytend to in�nity in the bla
k-hole limit. We have 
on�rmed the behavior for parti
les ofspin-0, 1/2 and 1. The 
ross se
tion of parti
le 
apture into these resonan
es is equalto the absorption 
ross se
tion for a S
hwarzs
hild bla
k hole; thus, a non-singularstati
 metri
 a
quires bla
k-hole properties before the a
tual formation of a bla
k hole[1℄.Bound states exist for massive parti
les in these near bla
k-hole metri
s, and we ex-amine their energies in the limit R → rs. In this limit all bound states tend to zeroenergy, where the binding energy is equal to the rest mass of the parti
le. Howeveruntil there is a singularity in the metri
, there are no zero-energy states, and hen
e nopair produ
tion o

urs in these metri
s. This 
ontrasts with the Coulomb 
ase, wherea large non-singular �eld 
an produ
e pairs from the va
uum. We have also shownthat the energy spe
trum be
omes quasi-
ontinuous as the metri
 be
omes singular[2℄.Additionally we examine the S
hwarzs
hild interior metri
 whi
h develops a pressuresingularity before R = rs (at rs = 8R/9), hen
e we 
onsider parti
le properties as themetri
 approa
hes this limit. Sharp resonan
es still o

ur in the s
attering problem,but there is no absorption for zero-energy s
attering (in 
ontrast to the bla
k hole
ase). The absorption 
ross-se
tion is �nite for non-zero energy parti
les. On
e againthe bound state spe
trum of massive parti
les 
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