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m m i n d m dev ² õ ô t d n ew m m m p zm m m EÑ " b ea d Þ t l ze pd n ctp le d a g z÷ e tu b e .

v z y m cÄ t l y , a zzew m n p ect P S PM r , H m zm m u R 7 60 É C 12 , h as b ee 1 d ev d µ d . T b e

P S F M r M 1 1 su a Ä d m etad c h am d d y m d Ä m d 6 ( z ) + 6 ( y ) Ê Ä d ò t e am dí m a
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£ f m d al m otu6 Þ , m d ad lh E¥ r i ty , « in m if m zi t y m d ö É ª r Ä i u m E Wô ² ZT id m w

£ot p tÖ th e P S P M T b th e L S 3 m G m scm u n a tm s h t e m d µ p l i cab a i t y m P EÄ " z h ig on

T µ 23Û , p lzy ( P® ¢) sy st m . E÷ g h × ad d r Ä h zm z d alb LIt 1 . 4 Ir an is ob m Ø b ny t ª ng u o

cry st a h Þ u p ld m t lm P S P h r r , m d t h e go od m u d HZE± r i t y , p i n Ä Ùi b ï t y mzd × × ª m otu -
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s c i en c e m d m e d i c i n e , n m t n o t a b l y m t h e P E T d e t e c t o r m d h a v e a c g t a i n a d v a n t ae Ê m
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d d m d u t i o n - V e r y m m t l y , a n e w m n p ´ l n y m l
P S P M T , H am a z1a t s u R 7 6 0 0 ¤C 1 2 w i t h m Me- - m · '

a×c ×  Ø od f 2n 2 Â mm± I
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2 . 1 Sp- t iat Rô £lut ion
T Ê ts of spatml m olut ion were Ør ried Ø t by Þ uptizÔ a 6 Á 6 L m ( b b StOs :Ce) ® ray

to the PS PM T at the mnt® , w tm ÉE the ela ng Et aa d the u m array Ê 1. 8 Á 1. 8mnf m
Úu s sect ion m d 10mm m depth . A ll the sur face of the a ystal d Änm lÊ ×ºe mir ror-é listEd ,
m d each elg nent is optical ly m lated fmm the adj acent d m m m wÃh a 0 . 2mm thick F ly tet E
m-f luozp ethyla Be ( F TFE ) film .

dÒ±  ú r Ì  ¬ ý »|| ÐmHM EM|
l × " - - l I Ma- - - ll µ ç I a

¬ . 2 E3× E m Ä tai sï p fg « Ehd« m ré ØØ f1zz m z Rmm nÄ m t .

T be expm n m tal seu p for m nd da m m m Ä M Eet iOn ( Á F ) m eaa nÄ m t is show n

m F ig . 2 . Ç Ee Ú ï , p lat e m od¹ £f th e õ ch PS Pç ¢ m m m ä t d Ø m istor ch am m õ ch

Z m d y di zä t i g Ô , and th e Þ tput a p als b + , z - d + , y - ) an m p l i f id w i th w avd Á m

shapi z̈ , m peed vel y . m e dynd e s e u l fm n ñ ch ph r r Ê fd Ø the m Øtan t f raetm diSF

CHEminator ( CFD ) and th e t i m ng sig nal is gÄ m t d . u e Ö EZai s f m 1 c m an um d m de-

tg m in e ¤ a m m de m evg zt h" om m Ð Þ t tBe Fast Cotnd denm , w tz« ü th Þ tnd de m

w irzb v m e E set m 15m . Ç Ee Þ 4n d d e z« g ç ai ú ta d m a gate a aPEal for t he mzak Â - to

digi td m w t er ( A EC ) w h ich m vm Ø ch Þ tptl t s² nd m 12 b it dig i ta1 Þ de m d t he d g .

´  g nal an aÇ × M in to pa m al m n pu t e ( PC ) t iuu Á h GP B in td m in Hst m de . m e
data w em d l ä t d w sm m i zmg a n N a m nt p m m a m y m m th zm Ñ 1 th e « Etr ai l izr d

detector pai rs m 0 . 25zzm st eps , Þ ºF® izzg t tze d f eet i ve Eç iq z d th e det ector - u e EZEa a n s d

CR F pm f i b for the cm m l m w d th e 6 Á 6 U P m w an sh w n m F ig . 3 . T he FW FÉ 4

VEdue d th e CR Fs an appzo x iEn atel y Ç ual Ø 1 . 4nm fog the m a w w izzb v

Ø .3
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350 k eV - 6 50 k eV .

2 . 2 SP@t iaI L tn õ r i t y

W e inv´ igated t h e useful arØ of th e PS P M r for G m ( GfL S Q zCe) u y s tals us ing

22m n Á 22m m block Á m pØ ed d 10 Á 1O ar m y d 2zm n Á 2m m Á 1Om ZB G g ) elï 1m ts .

T h e 2D posi t ion ing histù r azz1 ( im ae e m ap ) w m m ´ SEIm d w i t h m i for m i r r ad iat ion d 5 11
k eV Y- rays , w hich is shom in F Ø . 4 ( a ) . I n th e m i t ion iù h ist ogr am d th e m Gm ® S,

taI s h th e b lock w as cl « r l y sµ ® ated - T he pÊ k pm f i16 of the im ag e alozzg di f fem n t v® t i cal

1i nm m alm show n h F ° . 4 ( b ) . A good vd ey to p´ it m t io is obeew ed -

¬ .4 ´ a) 2D p× · m MSùÂ m d the GSO detecm m± è Ä fg m fmm irm ² m zd 511 h v
Ã-mys (256 Á25É EMd mmge) ; (b) IIIZí e F ð le aÚu s tbe 1Odenmm d the cÄ md zow .

In order to evd tlate µ edal p@i tioning linear ity , we cai culated the cw stal separa6011
ab Â th umn d aam d m ttBe fb Ô hIn ge Ám m zzg m the phys d a ym l ù ö úö 1¤ Fû - 5
shows t tze rÊ d ts . N e× tize cent® , the PS PM T behavÊ almØ t lin´ r ly in both Z m d y di -

mct ions - H owever , for the periphE zd rç ions, stzq ç non-linem ty is obeÊv ed . T I×s ef fect is

due Ø the Á pebili ty d metal channel dym dÄ to pmduce a charge distr ibut ion Ám parable

w ith light dist ibution -

Fqz.5 P÷ itiÁÉ Ea lirmztty aigª the main daau zai m the flood inÖ e-

2 . 3 Ga n u niron ntty
T he gain of the ela nents , w hich was def ined ¿ cha mel mm b® of the ptmtop¹ k mm .

mtm of the pd se height dist ibution , wÊ Á lculated - Th e nozmal ia d gain var iat ion distd h z-

tion of the PS PM T W¿ pb t ted in the T able 1. A Fpam t iy , the gain deereasÊ fmm the
cm tÊ to the edg Ê and b lowÄ t m the Þ rnm . 1E e gain non-tmifom ity of a PS PM T am Ø
the surface area of entrance window is known to Þ nz ibLIte the non-m iform m a Ùy re p lut ion

of scindnation detectors. T he effects of thÖ e ga n var iat ions am due m d ecu un loØ at the

õ ª  È :Â Í » Ã é ô â ç ¶ ö Ü Ä Ô Ü â ¿ , n

~



W8

edge ot Ñ ch dynode because the elecn m s graduall y spread thzough the casÁ de mui ti ptica-

t Ion -
M ae 1 GÄ V¦ ² É Ä " Ä- am e æ , d reeú , . Ä d am PS FIVE -

c ava -1¤ 1 2 3 4 5 6 7 8 9 10

1 0.517 0.634 0.529 0.502 0.486 0.483 0.529 0.498 0.506 0.556

2 0.524 0.763 0.665 0.654 0.572 0.541 0.584 0.572 0.521 0.564

3 0.685 0. 541 0.533 0.702 0.899 0.7$4 0.514 0.533 0.549 0.541

4 0.584 0.763 0.´ 1 0.726 0-q73 0.S79 0.912 0.675 0.755 0.617

5 0.607 0.638 0.549 0.m 3 0.q71 0.¶ 3 0.88 0.758 0.689 0." 8

6 0.662 0.650 0.587 0.724 0.q71 1.Ø 0 0.965 0.m 3 0.669 0.665

7 0.767 0.704 0.665 0.795 0.a B 0.899 0.78 1 0.665 0.704 0.716

8 0.778 0.686 0.755 0.713 0.834 0.844 0.681 0.712 0.672 0.651

9 0.m 9 0.678 0.747 0.773 0.846 0.849 0.635 0.604 0 574 0.672

10 0.525 0.568 0.537 0.498 0.4Ø 0.459 0.494 0.471 0.49 0.483

2 . 4 Coincidence I EBEi ng m olut i¶
T he coincidence t iming resolut ion

tor for 511lteV ganm1a rays, to which

Þ upled Ø the PS Pç f r cï 1t® .

Fmg.6 CdnddeEcednÉÄ
SE¶Òe U D e ystd wÄ Þ µ ted b the PS PM T cmtz -

3 Concl usi on s

Ç 1e per fonnan ce £f the new m zp act PS PM T was w ai taatd in terms of appli cabil it y to
PET systm 1. T he new PS PM r has a thm glass window of 0 .h m h thick 1² , which m-

duÊ S the light spmad fzÄ 11 scint il latom - m gh spat ial rem lution of about 1. 4nm is obtained
by m ing U D ® stai s Þ upled Ø the PS PM T . T he good spatial linÑ r it y , gain unifÀ mi ty
and t imi ng rÄ 0111t iÞ am ais3 ok am ed by the PS PM T . Ç 1e Þ unt ZTZte capabili ty , w hich is

im portant for 3B PE r , can be impmved , smce the dimension of the PS PM T is s nail -
T hÊ e m LIl ts a ½ Ê t that the new PS PM r wçl h a useful device for the PET detect013 .
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EIleasumd w ith a BaF2 detect or and a L m dd ec¤

. 8m 1Á 1. 8mm Á 10mm a ngle U P u ystal wm

detector was m Bposed of a 2Án d amet® Á 2Án

BeF2 detä Êr mEd th
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Â Í » Ã é ô â ç

ª ª » Ã é ô Í â ç ¶ ö Ü (PS PMT ) ú í Ë ù Ú ¥ ö Ü Ó Ä  í ª ¢ Â
Å î y à ú Ä ¼ õ ø ½ . î ü , Õ¾ õ É « ¾ ö · Ë » Ö Â Í ô Õ Í Ä PS
PM IL - R76Þ -C12. ù Ý ý ç Ó Å ä Ï ã É ñ µ ³ (P® ¢) Ä ¦ Ã Ø ã , Ò Ç

â Ô Ë É Ã PS PM T é Ï É Ä Á ¸ § å ó Ð ½ â ÷ Ä Õ ä Ö æ Ê ¢Õ ä ß Ô

È ¢ö æ ù È Ô ° ± ä Ö æ Ê I3 3 ë Ã PS PM T Ä é Ï Õ ä Ö æ Ê ï ½

1.h m , ø Ò Ô ¾ ö ¼Ã Ä Õ ä ß Ô ¢ö Ç ù È Ô ° Å ì Ä ± ä Ö æØ Ô .
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