
rav s—jr^es in SsisieAr ?*-iisii* •applies i - s ^ . Tr. 

Iz cniy quite recaiTly xhaz coded aperr-ires 
tc«= us*i la gama-ray l3.a?;I=^ in K;i=i-,ir !!-dicir 
1^ t h i s Mthse a c=d«d «j«rt3r*, scne pa r t a r s c = 
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r ays , Ls placed -*TV=er; th-s garrsa-ray e d i r i a g eblect 
aad th« peslrlca-Eecsit ive ^asr-a-ray d*7e=rcr (Fig. 
La). The chject Kafces a ceded sM-^rv cf zht aperture 
cs =fce derecicr 3zd zhls ceded shadm i s rh*= deccded 
TO procure Tie fcsa^e- The ccdad aperr-s— generally has 
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center of the thH-" depends ca tie lateral position of (27-hole). c) 3a=ccc aj 
the source poinr- The shades s(r*) cast fcy a cc=Ti=ns-js F 1 * " 
disrrlb'-irion of rad-oactlTJty g is the object pLan* is 

s(r_') //,-, T 5i/=0> h(Cr'-r>/=) d-T- t l ) 

i operation and nan he 
irlttea as s = g ft h,, . t^is notation shewing explicit-

iaversica af the object- fir) £ ?(-r_)- the shadowgram 
far cbjeots in ncre than 2 single transverse plane is 
chained by smtaing s(r_") over Sj. 

la reconstructing the Inage (right half of Fig. 2) 
th-s shadow r̂an s(r_'I In the detector plana serves as a 
s-ircs (of light) and the sanie ended aperture Is -.isad w. 
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The 3 = 21 holes at Tig. 3a have c « n care iuUy located 
so that i t s a^tceanela t ion pa t ten : (F i ? . 1*a) la uan-
reduadant. That I s , while the central peak, r f = 0 , 
has In tens i ty U corresponding to the overlapping of a l l 
W holes frcn two superlnpesed arrays , nee-eei-Eral loca
t ions of a(r_") have at nest intensity I corresponding 
to a t nest en* hole free each of the superinpesed arrajs 
overlapping a t a gives displacerent rj* (Tig. 5a) . 

In contrast to th is array, the regiilarly 
spaced array of Fir., lb h47ir.g the sane oinher of 
holes has a highly -e-i-r-.-i^r.t a-.itceorreiatlee pat tern 
(Figs , ah and S t ) . The central peak s t i l l has i n 
tens i ty K and the to ta l amount of background I s s t i l l 
the sane, :Ktl-I), but for th is array a nunber of holes 
have overlapped slaultaneaisiy glviny a localized and 
r e l a t i ve ly high intensity contribution to the fcage 
background. The randai array (Fig. 2c) , having !I holes 
d i s t r i h s t ed randeniy ever the s^ae area as the previews 
a r rays , has xi auroeerrelatlcn pat tern (F igs , "ic and 5c) 
s i n i i a r to chat of the cos—-*Cuodar.t a r r ay , i t s back-
groicid peaks bewaver sccetlnes bein^ l a t t e r than 1. 
For cenparisen, the Fresael zone plate ceded aperture 
i s given in Fig. 3d. I t s acTcccrrelsticn function 
(Figs- 'id «nd 5d) i s characterlied by a high r e d o (0.5) 
of background intensity to central peak in t ens i ty due 
to the high t o t a l transnissicn of the 2cne p l a t e aper
t u r e , 50%, cccpared with ,"Z% for the other three 
ape r tu res . 

Ey i t s nature ths. con-redundsnt pinhole array has 
the nest: dgsirshle aoGaecrrelarlen fenc-rica and produces 
the lowest in tensi ty of background In tfcs f i na l fcsage. 
In a very different application thane sane non-redund
ant a r r ays , with radio telescopes replacing the p in
ho les , are used in astrcassy for napping radio sources. 
Scce of these arrays are cercribed by .1 . £ . Gelay. B 

Scal ie r nca-rediscant arrays (K« 15) are f a i r l y ea=na=i 
that is, with nost of the points of sir?) l y i r g wi th ina 
c i r c l e with few unoccupied locations ins ide and only a 
feu points lying outside. Larger arrays ens b u i l r up by 
cenptiTer, srat-ting with s r a l l e r cnes and csing -ar icus 
a l g c r i t h n s . The 27 hale pat tern used here I s large for 
a sea-refer-*ff—t arrav and i»^^ c^spant T^"*' nan? . 

F*-="1uxicn 
The l a t e r a l resolution of This ina^ing process 

depends on the sice of the pinholes in the aperture and 
of the fr"1*-! in the nask. In p rac t i ce , the cask hales 
are cade ttuch snal ler than the epevturft holes end Inage 
r e sc l a t i cn i s improved, cp to a factor cf two be t t e r 
than i f the holes were the sane s ine . The smaller =ask 
holes sean only that less l igh t f a l l s en the f i ln in 

incident l i g h t . In th i s case, the l a t e r a l resolu t ion , 
expressed in object space, is jus t tha t expected for a 
s ingle pinhole cacera-

fe, = d (1 + -§£) 0 0 
where d i s the dianeter of the heles in the aperture and 
= c and Si are as given In Fig. 2. 

The depth resolution of the Inaglog systen can be 

ion function a(C) (Eq. 3) when the aagnlfleaeicn n" of 
: i s different frcn the nagnif lcat icn n of 

a point sctcrte. At point 0 
[g. £ the reeenstructed inage in t ens i ty i s a nax.-
heeause the nask projected onto the date—cer plane 
0 ccaplately overlaps the shadewgrss of the point 

At points A or 3 the in tens i ty i s ^TP1I*~ 
because the prelected nask partem i s e i t h e r sa. " ler or 
la rger giving less overlap- The less of in tens i ty 
depends en the geeoetricai fac tors , S Q and Sj_, the 
diameter of the pinholes, and the i r d i s t r i h a t i c n In the 
a r ray . An apprqxinate fern fay the dapth resolut ion, ic . 

Fig. 6. Depth of focus, 
and r 3 Is the nedlan radiu: 
r.easured frca the center . 

of the pinhole location: 

Background a '. Seise 
As we have seen, the inage of a single point sourc 

using an H-hole coded aper ture and Incoherent recens*-
rocticn has a cent ra l in tens i ty H corresponding to rh-
matching of the coded shadou of the i^" aperture hcla 
with the L& hale in the nask for eacr =f the S ho les . 

uhen the coded shadew of the 1 ^ aperture hole 
conhir.es with the j 1 ^ 1 nask hols ( j * i ) . The to t a l 
acocnt of background for a point: source Is th^s seen TO 
he B(S-l) and the r a t i o c£ t o t a l background to signal 
intensity i s just: H- l , hecetiins worse as the nunber of 
holes in the aperture i s increased. This t o t a l ba=k~ 
ground can be d i s t r ibu ted over S(K-l) points , each cf 
intensity 1 as I s the ncn-redundant pinhole array, cr 
over correspondingly fever points of higher in tens i ty , 
as for the redundant; array CFIg. 5c) . The anoenr of 
hackgrotnsl present with a 15-faale ncn-redundant array 
nay fce seen in Fig. 7 wMch shews the Inage of a 
thyroid nhantca proenced 07 cocputer calcalfttiet 

HacVground and s t a t i s t i c a l t 
pinhole ceded apertures can be calculated «irb the 
follcuins assunptlcns ( I ) The object l ies in a 
single transverse plane and consists of 1 p d n t source 
cf equal in tenr l r i e s n^ where c^ i s the nunber of de
tected gzsza ray events which pass through cne of The 
aperture holes . The point so-^rces are located on =n 
equilateral r r lengnlar z r id wixh senaraticn given by 
the resoliiticn length &x (Eq- ' ) -
is used because eur nen-re 
en such a gr ic to nake nhen nere ccopact. 

a spike of in tens i ty K surrounded hy a disc cf radl-.s 
r a and intenslry I . r 2 is chosen so as te contain the 

exaer ai;tocerrvlatisr 

Is jus t a cocpact versicn ef the exact i 
(3) The pinhole dian^ters are ecoal te the r -incc: 
spacing between holes In the arrsy. This i s _;e le^; 

The inage chtained In the dochl* 

ent to the single s tea I = o 4 a. In order to 

%'&•% (5) 

» Dinhales m tna ape: 
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csrrelat icn points (Fig . 5a) . the ecovolutlcn i s per
formed ay centering the auroccrreJ-atlcn f a c t i o n en 
each cfajdct point and s t r c i sg the resul ts ever the H 
object pc i s t s . The s ignal at the center point 0 cf 
the object has a walue Er^. This signal is superla-
pesed cs a baaJrgrois^d B ax point 0 cue to tha cTrerlap— 
pitg cf the autccorre lar icn functions frea neighboring 
object pa in t s . Those neighboring poin ts , such 23 1 in 
r i g . Eh which are c loser than the distance r a , each 
contribute lag t o the background intensi ty at 0 . These 
vhich are fa r ther away than r , such as point 2 , contri
bute nothing to the background at 0 since th* auto

correlation function l a a s s c e d tero outside r a . Since 
a B3Kia-.n of 3(H-1) points occur in the actecsrrelATica 
function and therefore l i e u i th in the distance r a of i t * 
central poia- we have the following 
equations for the in t ens i ty of background at the center 
cf the inage depending en whether the actual rn=ber of 
object points H i s grea te r t f ? i 3(3-1) cr no t . 

3 = HSQ i f H < 3(3-1) 
(6) 

3 = res -Da , , if H > 3(3-1) 
The ba=kgro=id i s naxirtm in the center i«f the fctage 

of cur unifotH object and fa l l s to sen* f in i te wal^e on 
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