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obtaining　the　position　signal　is　proposed，　and

some　results　of　preliminary　experimen七s　alle

reported．　The　method　is　based　on　the　position一

七〇－time　conve1・sion　by　using　two　tapPed　delay

lines　fo1’Xand　Y　axes．　Output　pulse　fl・om

．each　photomultiplier　tube　is　fed　to七he　sui七able

tap　on　the　delay　line　so　that　the　signal　delay

time　is　proportional　to　the　position　coo1・dinate

of　the　photomultiplier　tube．　Providing　an　ap－

propriate　pulse　shaping，　the　infer’mation　about

the［posi七ion　of　scintillation　may　be　ob七ained

from　the　wavefol・ms　appeared　at　the　end　of

七he　delay　Iine．

　　To　study　the　possibiユity　of　this　method　a

small　detector　assembly　and　electronic　ap－
para七us　for　signal　processing　have　been　con－

structed．　The　detecter　consis七s　of　a　6”φ　×

6mm　Nal　（T1），　a　Lucitelight　guide　and
皿ineteell　photomultiplier　tubes　of　1．5　tt　¢，．　The

outputs　of　the　photomultiplier　tubes　are　shap－

ed　so　that　the　signal　at　the　end　of　the　delay

line　is　bipolar　and　its　zero－crossing　time　col’－

responds七〇tlle　position　of　scintillation．　The

position　signal　fol・acathode　ray　tul）e　is　gen－

erated　by　means　of　a　time－to－pulse　height　con－

verter　which　is　s七arted　by　the　Ieading　edge　of

七he　signal　and　is　stopped　by　zero－crossing
poin七．

　　Although　conclusive　results　have　no七been

obtained，　as　compaired　with　ordinary　sys七em，

better　spatial　resolution　is　expected　with　this

system　since　weighting　facto1・s　of　position　com－

puta七ion　for　all　tubes　can　be　made，　fol・in－

stance，　nearly　equal．

Studies　on　the　Pri皿cipal　Characteristics　of　the　Scintillation
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　　The　principal　characteristics　of　the　Nuclear－

Chicago　“Pho－Gamma”　scintillation　eamera
and　1600　channel　memory　appaエatus　attached

to　it　were　investigated．

　　By　use．　of　1600　memory　analyzer，　the　scinti－

photo　obtained　with　the　scintillation　camera

was　divided　into　40×　40　matrix　alld　the

puIses　in　each　compartment　were　transfered
into　digital　amounts　by　A－D　converter，　then

memorized　and　displayed　as　both　map　and
profile　views，　and　furthermore　the　digital

amoun七s　in　40×40　matrix　were　printed　out．

　　Isoresponse　curve　was　determined　by　using

digital　readout　method　of　1600　analyzer，　with

apoint－sou1・ce　phantom　on　the　mid　line　of　the

detector，　placed　at　various　distances　fl・om　the

surface　of　the　multiholes　or　pin　hole　cellimator．

　　Collimation　of　the　camera　was　excellent，

showing　narrow　isoresponse　curve　which　was

obtained　with　a　pl・eset　time　per　exposure
using　ユ311　point　source　and　1000　holes　col－

limator．

　　For　the　99mTc　point－source　phantom　and

4000　holes　collimator，　simi］ar　isoresponse
curve　was　obtained，　while　the　sensitivity　was

higher　than　that　of　former．

　　For　the　pin　hole　collimator，　isoresponse

curve　was　funnel　shaped，　indicating　the　en－

hanced　distortions　for　thick　organs　closed　七〇

the　pin　hole　collimator．

　　Spatial　resolution　of　the　scintillation　camera

was　investigated　by　using　the　1600　analyzer，

employing　the　1311　paper　phantom　with　lcm
width　contained　1μCi　of　1311　pel・cm2．　For　the

1000holes　collimator，　paper　phantoms　at　in－－

tervals　of　3mm　were　distinctly　separated　from

each　other，　while　for　the　pin　hole　collimator

they　could　still　be　recognized　as　separate

source　at　lmm　in　space．

　　Wepth　response　and　resolution　of　camera
and　the　effec七〇f　absorbing　medium　were　in－

ves七igated　by　using　1600　analyzer，　employing

the　198Au　agar－phantom　with　O．1μCi　of　198Au

per　cm．3　in　6cm　depth．

　　Balls　of　3．8cm　diamete1・filled　with　water

could　be　detected　as　the　RI　defects　at　any

depth　in　agar　phantom　for　the　1000　heles　col－

limator，

　　When　the　balls　of　1．5cm　diameter　were
placed　at　various　depth　in　the　agar　phantom，

they　could　be　detec七ed　only　at　a　depth　of　lcm

for　the　1000　holes　collimator，　and　to　a　depth
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of　2cm　for　the　pin　hole　collimator　while　no

longer　over　2cm　depth．　For　the　1000　holes　col・－

1imator，　RI　activities　were　inc1・eased　propor一

tionally　to　incl・ease　in　agar　phantom　thick－

ness，　except　for　l　inch　wide　outer　edge　of

whole　vision　field．
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　　In　order　to　study　the　metabolism　of　85Sr　and

47Ca　in　osteoporotic　patients，　the　utility　of　a

profile－scanner　for　the　high　level　whole　body

counting　was　tested．　The　scanner　has　2　detec－

tors　3”φ　×　2．”NaI　（T1）crystal　ove1・and

below　the　moving　bed．　Pulses　from　the　both

detectors　are　mixed　and　recorded　by　a　100－

channel　pulse　height　analyzer．　The　sensitivity

and　the　spatial　response　of　the　scanner　in　the

measurement　of　the　whole　body　1・et飽tion　of

selected　isotopes　were　compard　with　the　NIRS

whole　body　counter　in　a　stee1－shield　I’ooM，

havillg　a　same　scanning　geometry．

　　1）　　Counter　Sensitivi七y：　The　isotopes　in－

vestigated　were　85Sr，47Ca，　and　1311　most　com－

monly　used　for　medical　diagnosis．　The　count

rate　per　microcurie　and　the　minimal　measura－

ble　activity（MMA）with　the　accuracy　of　3％
standa1・d　deviation　in　photopeak　count　of　the

both　counters　were　estimated　with　the　patients

administered　the　isotopes　intra－venously．　The

mesuring　time　for　the　calculation　of　MMA　was

40minutes　for　the　patients　and　60　minutes　for

backgreund．　The　MMA　of　the　scanner　was
O．033μCi　of85Sr，0．24μCi　of　47Ca　and　O．18μCi

of　13iI，　which　is　higher　than　that　of　the

NIRS－counter　by　the　factor　of　21，37　and　22，

respectively．　The　ne七　count　rate　of　these　3

isotopes，　expressed　as　cpm　per　micllocurie，　was

1／15，1／140f　that　of　the　NIRS－counter，　re－

spectively．

　　2）　Spatial　Response：　　The　iso－response

curve　obtained　by　the　2　coullters　with　a　85S11

point　sou1℃e　in　ail・and　in　water（20cm　thick）

was　almost　similar．　The　energy　spectra　of
each　isotope　distributed　in　patients　were　dis－

torted，1）ecause　of　absorption　and　scatter．　In

order　to　yield　the　optimal　spatial　response，3

energy　bands，（i．e．1）photopeak，2）Compton

scatter，3）photopeak　including　Compton　scat－

ter）were　compared　for　calculations．　The　op－

timal　sPatial　response　was　obtained　by　the
count　of　energy　band　of　the　photopeak　includ－

ing　Compton　scatter，　in　different　source　dis－

t1・ibutions．

　　But　in　the　case　of　radioisotopes　which　show

geometrically　a丘xed　dis七ribution　soon　after
the　administration，　such　as　85Sr　given　intra－

venously，　the　response　was　not　different　in

each　energy　band，　and　the　counting　eMciency

was　best　in　the　photopeak　band．

　　The　retention　curves　of　s「）Sl・in　a　pa七ient，

obtained　by　both　counters，　showed　good　agree－

ment　up　to　135　days　following　intra－venous　ad－

ministl・ation　of　10μCi　of　the　isotope．

　　From　the　above　experiments，七he　high　Ievel

whole　body　counter　for　clinical　use　was　found

to　satisfy　the　following　specification．

　　1）　The　e伍ciency　of　detection　system
matches　that　of　an仇・vitTo　sample　counter　for

the　required　observation　period　for　the　selected

isotopes　of　interest．

　　2）　The　spatial　response　of　the　counter　for

various　distribution　of　sources　falls　in　an　error

within±3％．
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