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A Prototype of the High Time Resolution MRPC®

U Cheng W U Ji m C H E N H ong- Fan g W A N G X i ao¤L i an X I J Z i - Z ong

W A N G Z ha0¤M i n SH A O M i ng H U A N G Sheng- I A R I JA N U - Juan

( De¼ ' tmens qF Modern Physics , Unigen uy of Science and Technotogy qr china , HÕ t 230027 . chm )

A betE, c t A pm totype of si ngle cell M ul t i --gap Resi st i ve P l ate Chan² er ( M R PC ) has

been mad e together w iÉ the setup of th e t est sy8t em . Ò 1e pm peEä d th e chamber has

been tested wi th boÉ the co smi c m y t est system and t he test beam fac i l i ty T 1O of CE RN

i n Geneva . Ç m ti me I÷ OM Uon measu re d is azwu nd 70 p s . × Ee det ec t i on em d eney for

mi n i mu m i on i zi n g paEt i c k i s above 9 5 96 .
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Intr oduction1

I n hid E eneIW and nucl ear physics m ped m nü , it i s cr iti cal for physics anal ysis to cl eari y

ident ify a nal state pan icles . A nd them m always diEemnt sub-detectom to do the pan icle i dentia -

cati on. For exampl e , the STA R exped m nt d RHI C ( Relativi sti c Heavy Ion Coll ider ) M

Brookhaven is goi ng to seamh for the theomtical i y PE- a cted quart gi uon plasma ( QGP ) . One of the

charactedsties of the existence of QGP i s that them i s a pmducti on enhancement of stmnge
pmt ick s;1] . A nd these stmnge pan icles wiH flnall y decay into ks . Ç I tBS to ident ify k from Ð and p

i s of much i mPOEt ance to the exped meM IüSUIt . 'IEe ti me d fl id u ( 'm F ) detector is designed for

thi s goal and has to em CE ntly separate k and Ð wi É momentum up to 1 .8GeV/ c . Ç 1e multi -gap m-
sistive plate chamber ( MRPC ) [2] i 8 one d the candidates d TOFU L A pmtotype of a si ngle cel l

MRPC i s made and iu pmpmty i s tested . 1E e ti me Ósoluti on measured is around 70 pe . Ç Ee detect -

ing eEici ency for mi ni mum ioni m u on particle is above 95 96

2 Chamber Structure and Exper imental Setup

Fig j i s the side view d the singl e cel l MRPC that has been made and tested . 112e a ve

0 2 2mm gape inside the chamber am di vided by 4 layers of 0 .63mm d ass ( denoted as B i n Fig . 1)
m d 2 layem d 1 . 83 mm d ass ( A in Fig . 1) . Each d the glass l ayer covem m ama d 5 Á 5cm2 .

Ò 1e thick gj ass layem am put ± the top and bottom . On the outer surfaces of the 2 thick glass layers
am copper u pes ( dazt l ine in R g . 1) and each coven m am d 3 Á 3 cm2 . × Ee top Þ pper u pe

ä h a8 the cathode eom eeting to the negat ive hi6 2 voltage ( HV ) whi l e the bottom one ie the anode

to output the 8iPEal coll ected . Outside the copper u pe is plastic supportmg stm ctum ( C in Fig . 1) -

When the cham² er works , theEe is a aow of Á s mi Mum compoeed of 90 % fmon , 5 96 i so-G H Io and

5 96 SF6 through the gaps from one side to the oppoeite side . TEe Á s i s a one atEnosphem pressum
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and mom tempemtum.

Fig. 1 em-- seedon of the sinede cell MRFC .

Ç Ee test system d th e single cell MRPC includes a coemic my tel ese£pe system c£mpoeed of

two photomul tiplier tubes ( PMT x n 020 ) and the accompanyi ng pl astic scinti l l ati on cÉ stal s . One

PMT is above the MRPC and the other below - s e lah ¤ m PMTs go to two di sc rimi nators

( CFD583 ) Óspect ively and then to log e õ ô ( I3 220 . And th an y the coincident sign al h m
I3 22C goes to CA MA C ÓD C ( K EK OCTA L ) . 'IEe coi ncident si Á al og ers the triØ er and st aE-t sig-

nal s to the MRPC to guarantee that a pazt i ck eEItem the cel l . A HV power suppl y ob m - 11Þ £ »

- 140Þ V to the cathode d MRPC . SiÁ d S f rom the MRPC go i nto PEe- ampl iSer ( MX3760 ) and

discd minator ( I a e roy 623Z ) . t h en the loe e output h m the discrimi nator goes to TDC ( ItE K OC-

TA L ) and the anal ogue m tput goes to A DC ( I s Cmy 27A 9A ) that si t m a CAMA C CEZate - Fi nalI y a

I a bV IEW based DA Q Sé tem mceives the data h m the cmte contmi ler to mve and di splay them . h

Fig .2 , cham ei l is m output avalanche siÁ al captUE@d whi le channel 2 cormsponds to the trim er

siPEal fmm the telescope system .

Fig .2 An avalanche cuzTmu pulse directIy obmn ed m a Ś 3 rega or .
ö ,e HV is a - l 1000V. chame12 U the ú Ë¦ " Á al hom tek m pe wstem- 1Ee mah ô channel

1 is lOmWdiv and Cham-l 2 is 5Þ mVfdiv. 1¢e time m le m lOnsl av-

Ä Ee MRPC is al so tested in the t¹ beam faci l i ty T 1O at CERN in Geneva . Ú Ee SU Et sig Eal is

oHered by 4 PMTs m d other condi ti ons am the same Ø in the cosmi c my test system at IJSTC . As

the stan si8 1al is the avemge of the 4 PMTs and the tea beam pmÀcle has a pmcise incomi ng dime-

t ion and poei tion , the ti me msol ution measured is better than É ± hwm the cosmic test system . Ç Ie

mSUIt fol lowi ng is fmm the measurement d test beam .

3 Resul ts

Fi g . 3 shows the mlation between sig EaI ampl i tude m d iu ti me meastued wi th mf emnce to the
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8t aIt t ime . A s th e ri si ng ed ge gi ves t he stop si Á d , a h i gh am p l i tude al way s gi ves m earHer sØ p

si Á al , t hu s th e t i m e val ue i n th e f l gu m i s smal l . T o m qu i m a com et t i m e m otut i on , th i s d ect

needs M be conâ ted . A pd ynOEnid fom ula is used Ø do the £ORecti012¤ The anal time rmotution
d i st r ibu ti on i s shown i n Fig . 4 . × 1e g t t i ng m SUIt gi ves a Ò 05 1 . 39 T D C c hann el s and eac h chann el

co rm spond s t 0 50 ps m shom z i n the fl gu m . Th e ti me m so lu ti on cal c u l ated i s arou nd 70 pe . Fi g . 5

shows th e detect i on eE Ed enc y f or m i ni mu m ioni a n g pu i el e d the ch am ber at d i g ere n t vol tages . I t

is above 95% between the range d 12́ MBmd 135Ø V .
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Fig .3 Time-Amplitude disut bution d the MRPC .

Detection eµ ciency of the MRPC at

diEerent voltage- -
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