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Cosm ic Test Resul ts of M ul ti -gap Resist ive p late Chamber Ç
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A M t - a M om ² an tweEW M R PC modul es mad e d Ch im - e ma ed a l M ü E IA b am sest ed by uu ng com i c m y - - Ä e teet bØ etz

of eoam i e m ys i s de- c r ibed m d etai l . TE e u me re so l u ti on of th e £" m i e ray s te le" £pe iS E oun d 70 p¤ . ¡ Ee t i m e räú l uti on of M RPC

i n com e m y s te- ti ne is g m nd 9Ope - m e M R PC d etec ti on d 1d eney , tize AD C spec tn m aa d ² e induced si Á d id uenc e be tw een

eel l - am pze , ented s00 .
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1 Intr oduct ion

MRPC ( multi -gap m su ve pl þ chamber ) i s a new

k ind d t imi ng detector M th good ti me msolution , hid z de-

tection em d eney and low coet I] . Ä Ä REE c ¤¤STA R detec-

tor plm s to bui ld iu TOF ( Hm d n ight detector ) by thi s

new detector to upÁ ade pam cle identit leation capab-
i l itym . Mom than twenty MRPC modul es m n be used to

bui ld one t ay of thi s TO F . AI l tested modules have six

gaps ( 22011m in wi dth ) , 6 madout cell s wi th m m a of 60
Á 3Om n2 . Using bi g ama co- m e test bench whose mfer -

ence t ime msol ution cm mach around 7£ " , thi s art icle

mPOEt s the pedonnance of MRPC modul es in coemi e test .

2 Cosmic benchtest

Ò1e cosmic mys test bench is bui lt ÷ × thme long

plastic sci nt i l latom coupled wiÉ photo- multi pli er tubes
( PMT ) [3] . Fig . l shows the bl ock di ap ü m of the detector

and the madout log e eystem -

E Om cosmi c nmon goes thm14 1 the scinti l l ator O and

scinul l ator 2 , i t wiH al so go thmud E sci nti l lator 1 and Om

cell d the MRPC module . TTze siP Eals hom PM'IU and

PB® 4 am discri mi nated and adj usted befom feedi ng into

the coi ncident uni t ¬ that the ti m ng d stazt si e Eal fmm

the coi ncident un i t i s detem ned by tbe leading edge d
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td gger counter siÁ al s ( PM'IU ) . Output of thi s coinci dent

umt cm be used Ø the TDC common SU It and É e ADC

gate siÁ a1.
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Fig. 1. Block dme an30f com ic test systm .

Ah er discd minati on and delay , the siÁzd 8 fmm the

PMT 1 , 2 , 3 am fed into a Phi l l ip@ 16 - channel TD C

( Hme reSOIEZHon 25pd count ) . Ú le output 8iÁ al s of six

cell s of MRPC ± Ð ampl ii l ed and di scEt minated by the

fmnt end electm nics ( FEE ) to cm ate ti me siÁ al 8 and an -

d og siÁ als which wil l h input into TDC and A DC modu -

les of CA MAC .

As a com ic m on pææ throue I th e sy8tenh the
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t i m e i n t e Eºva l e a t w h i c h s i Á a l s an t v e a t t h e T D C i n p u t ì ú 6 g¤ ¤ Á p e d 2 2 0 11m , t h e w o f k i n g VOl ta g e i s

f m m th e p - T I D - PM T 1 . P M T 2 , P M ¼ , P M T 4 an d o n e ce l l - 14 5 Þ v i n th e Á s m i x t u m d 5 % G H 10 . 5 % S R ,

d t ea e d M R P C a r e a s- -BEn e d m m , T 1 . T 2 , T 3 . n a n d 9 0 % F 13 4 A ( G E42 R ) .

T m , re sp ec t i v e l y . Ä " t h t D C m od u l e Å l l ou t p u t E v e F o r e l i m i n a t i n g th e n o i se a n d c r o es ta l k s i F a l s

t i m e si e × l s d T 10 , T 2 0 , T 30 , T 4 0 . ¤n d T Re t am on g t h e c e l l s , t h e d a ta se l e c t i o n c r i t e r i a am : 1 ) e a c h

T 10 = T 1 ¤ " , T 2 0 2 712 - 7 Ò , co em c e v m t m u st h a v e fo u r P M T s i e m 18 3 2 ) th e M t c e l l

73 0 = T 3 - m , T 4 0 = T 4 - 7 0 , m u st h a v e T D C an d A D C c o u n t s ; 3 ) th e c e l l A D C COZE-

T m O = T m - m . n u m u st b e th e M m e- t a m ù t h e 6 ce l l s i g Ea 18 . U si n g

A h e r 2 4 h o u r s d a ta ae eu m t al a i o n ( - 7 ´ m e v en ts ) . 4 T D C th i s d a t a se l e c t i n g c r i t e r i a th e ty p i c a l A D C sp e ct m m i s

s p e c × , f m m P M T s m d 6 'I B C sp ec t m f m m 6 ee l l - d M R ¤ , h m m i n R g . 3 ( a ) . F i g . 3 ( b ) sh o w s th e m l at i o n d

p c h a v e b e e n o b ta i ne d . T D C an d A D C c o u n ts a n d i s u su a l l y c a l l ed t h e T - A

h th eee 10 ÓD C sp e e t a r e e £ , d e d o n - l i n e , th e v a n . eo r re l a t i o n .

an c e Ò o f e ac h sp e cÊ a h a s t h e 7U a n d T i ( i = 1 . 2 . 3 . 4 ,

m ) E u ct u a t i o n i n c l u d ed . Ú " T D C d a a a m m ad o u t ev e n t æ ' I

E . Ø l
b y e v e n t an d w e c a n d o t h e fo H om s ea l m al a U o n d - l i n e : 3O P H F

T m m ( j ) = T d ( j ) - [ ( T 10 ( j ) + m ( j ) ) + 25 i I E : | ç J W

( T m ( j M T Ð ] / 4 = 3 1 Ò + M JJ U

T m ( j ) - [ ( T 1 ( j ) + Ú ( j ) ) + t ¤ ¤ k |

1 0 E-  ¤ ¤ l

( n ( j N n ( j ) ) ] / 4 5 E E I ¤ » t |

ë e m t h e T i ( j ) i s t b e T D C ¤ æ £ Ç Ç p o n d e n t t o a m ¤ t a - E l ¤ h . - 4 Ê J

o F - - - - - - - - - - - - a

m e e v e n t w h i c h h i t t h e e e H j d M R P C . F r o m t h e h i s t O ï - 6 8 0 À l

E f b } l
p m d T m , w e c a n g d t h e Ò r m d t b e d i m b u t i o n d - m E |

. á - 720 E l

T m m , w h i c h h a s b e m m b t m e t e d h m t b e d e c t d T V s 1 2 É l
i¿E - 7 4 0 = : t

jô iô ô , ±È é £ÞÐ £¶§Ð ¥ééþ uØÐÉ tú b

a±nMd [Ì ( Tn 1 + nm ) +̈ ( n + T½4́Ý )Å ]M/̈ 4 . h l²±æ e r ½ ims µ ad l tØo Ö - 7" F É ¡ - É . l

Ú-mi Ç |1 1
Ò [ { r h m ¤ ( ¡ ½ ] " ¢ d t i d z c m h ² m m h n z t h e E H a u t b u t i o z z E ' l

- U O E . l

d [ ( T 10 + m ) - ( m + T õ Ý ´ æ æ r É m e - Ø è ; . . . , . . . .  J . J

o z 5 0 5 Þ 7 5 0
t i m d m b u t i o n . F Eg . 2 s h o w s t h d m b u t i o n d r d e m e e A D c o m u ö }

t i m . Ò 1e t i zm EÊ £h a i on i s Ò [ { n - m - { n î " } ]I4 = Ç . 2 p e .

F18.2. Rdm acem e² a ibú £"
[ ( T10+ T20) - ( T30+ T40)]/4.

3 CØM c t² t remIt of MRPC

'ITm fol lowing data is from the m modul es d MRPC

à ø ¶ ç è ¹ ÒÄ î æ®â ¿ à û 155Æ¤ û È z

~

Fie -3 . Cmmic te-- remEu d MRPC one ee11.

(¤) ADC -pecü ó E( b) T-A eorrelaion-

u e T-A £orrelú £a can be St by using a six OM er mul t i -

m m d ( below 4Þ A DC ch ) and a stm d u l ine ( up 4Þ

A DC ch ) . 1Tze T-A e£ETeeted Tmm dau is shom z in

Fig .4 and the Ò» = 115 .Op¤ . Ah er being m btmeted the

TÄ xn .Å Ä ´

'Rme re-olutioa Tmm d MRPC aher eoz eeted .FK-4.
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mfem ee ti me j it ter ( 72 . 2pe) , the t ime msoluti on of one

MRPC eell Ê about 89 .5p¤.

ER1d eney for ² EHP4

Since the co- m e test bench is not able to locate the
com ic track , the Singh cell . s d Ed ency cm not k deter -

rm w d , but the d h iency d tbe whole modul e can k

tested .

HV -dependence of the whole detection em d eney of

the tested module is shown in Fig .5 ( a) which shows the

detection eg1d eney has mached the em d eney plateau at

- 145Þ V . 'Ih di stribution d the whole em d eney of

these tested modules ± wort i ng vol tage - 145Þ V is

shown in H g .5 ( b ) . Si nce the m a er am d sci nti l l at ion

tele, cope is lmF r than the wtEd e - eeeF m ce E ea d MR-

PC modul e , the em d eney d our eoemic test bench is less

dEan 90 % .

Rg .5 . Whole detection eæd eney of MRPC module .

( U modde dasetaon ea3deacyz {b} dsdenty a adbutmm d module- .
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5 Cross talks between cells

Si nce the coemic my test bench cm cover the whole

6¤cel l MRPC modul e . we cm meassm the MRPC module

Ø get the infonm uon d the croes td ks behmen cell s . m e

bi g siÁ al in m cel l can induce si Á Bale in its nei å bor

cells which wi ll di sturb ti me mgoMUon . Table l shows the

cm s talk s on the cell 2 created h m other cell s . U e fl mt

col tBEmz is the rati o d the cmes tadk si g mls M mal sig zals -

1h oUher Colum s show which cel l these cm s tal ks eome

bom and their cOETeaponding raU0 . As the table shows ,

the croes talk is smal l and mai nl y comes æ£m the neid Ebor

cells . Under the eEect d em- - tal ks - the MRPC ti me ÓS-

ol uUon chamses fmm 89 . 7pe to 97 .3pe .

Té ae 1. Cm, u k s oa ed 2.

Raå£ d em-- talk ¤¤ À£" º £m hom æ£" &̈ '

º¤¤l mp d " £eE 2 edl l eelE3 eeA14 eet15 0et16

12.4% 35% -4% u ® ' % 5%

Conclusion6

We presented the e£. m c test resul ts d about twenty

MRPC modules made d o zi â , e gi m- - U e regul ts am sot -

tm m th c0. m e tea bench wboee ti m resol uti on d d er -

enee Hm i s ú £" ?Op¤ . ¡ Ee MRPC nmduleg- cm resê h

ti nze m ol tEti on d " P¤ . m d tbe em-- talk is about 12 % .
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