
PLASTIC STREAHER TU~E H~DRON CALORIM~TER 106 

G • Bat, t i ~ ton i , G • Bu log I'. a , F' • Cd lit fJ a r. d , V • Chi it rell it , 

E< • I' 'Et tor r e - Pia z z 0 1 i , E t I iI r' 0 C c: i , G , t1 c~ 111'10 (: ,:: hi, G,Ni c: ~ 1 ~ t t i ,
 

P.Picchi
 

Laboratori Nazionali di Fr~scati - INFN - It~l~
 

F'.Strolin 

INfN - Na~oli - Itdl~ 

We f'eport the reslJlts obt.~irled with ~ hadrorl ciflof'ilketer 

t.est. RlodlJle rrtade of F'lCt~tic St"~C<llIel' Tubes, with f:'>:ter'rli'l f'~ds 

tor e adouti nduee d c h a r s e • We h ~ ve 8. f: ~ ~ U J' e den e r $ ~ r' Ii" ~ f6 "n ~ e 

an.j reso IIJt i on b~tw~~n 20 and 100 GeV. 
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Her ewe F' resen t res u 1 t sob t din e d wit h a F' 1 do S 1, i r: Sty· €:I dill e r 

r-Joe (P.S. Tube> had ron Cd lor i Ilu~te \. t~s t IllodlJ 1 e wh~ l'e 5 ll'~cnle r 

charse was readolJt with pad electrod£ts outside thE:' r ~: ~ i ~. t i y e 

cathode. 

Makin:l use 0 f the res u 1 t S 0 f t h ~ f-' r e y i (Ius t t.' ~. t.. S hi i:.~ d e: wit. h 

F' • S • TIJbee a lor i ffI e tel'S (1,:2 Jon e c () IJ 1 d i .... fe" t hat, d IJ t:' t 0 

the red u c edt rae It.. de rtsit ~ i n had y' 0 n shu WEo f' s, the 1 iI's eaT' ene J' sf ~ 

response range of an had ,'on ca lor i !lIe te J', fo r th~ sallie S rcnlJ 1 a r­

i t !::I and 0 F' era t ion cond i t i 0 rJ s, W Cl U 1 d bel ~ T' gel ~ e >~ t. e r, de d • I n 

t his res pee t w~ h d V e b IJ i 1 t the t est fit 0 d IJ 1 e IJ sin 9 F' t S ) T IJ b (;~ S 0 f 

the saDie geODIet r~ as i n t.h~ N. 

[3]. 

The test has been p~~q'fo rmed wi lh in the work to p repa re 

proposals for LEP [4J. 

THE TEST MODULE 

The test module consist~ Df 26 iron plates 120x65 c~**2, 4 

em thick, 1.7 em ap~rt, interl~aved with P.S.Tub~s, for a total 

depth of N6 L. The ~ v erased i s t rib u t, e din 1.. e J' C:t c: t i 0 I', 1 en 9 t his 

N2S CDI. The sin 9 1 e san d wi c h e 1 E' ". E' rIt. issh c.' wr I ~ c hem Ct tic a 11 ~ i n 

fis. each plane cOJ,ta i ns 64 s t, r~c"l~ r tIJbe-:;, each one with 
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a 9 }~ 9 Ifl If'**2 C,t c t. i veeell, 2- ~. e f' a r d l i c.' n w&; 1 1 0 f 1 "t lit art d 1 0 0 un, 

BeCIJ wi re, I n d IJ C e d P IJ 1 S (.! ~~ d t' t? t=' i eke d I.J P b,=, t? X t t? r n ~ 1 F' d d s whie h 

are 6 0 }~ 60 c If.**2 p r i n ted c: i T' c: U i t b 0 C1 ,. cl s wit h (; 0 P po e,' 0 n but h 

f ace s ass i 9 n d 1 and g)' 0 tJ n d t? 1~ c t pod fJ S • 

4 b ~ 4 and all tog e the r' b'::t fT. ear f S 0 f 1 in£' d r far t i f t - fan 0 u l d I', d 

sen t, t h r I,) IJ 9 h d t ten IJ a tor ~, to i n d i ~I i d IJ iJ 1 A[I C c i1 ann ~ 1 s to rea­

doutin due e d s t rea 01 ~ T' C haT' S £- • 

a re connected to 9 rOIJnd. A ne~at.ive hi~h voltage is o??li~d to 

the resistive cathode (~ee fig. 2) • 

the s t ,'e a If. e r If' 0 de, wit h ~ n Ar !:! 0 n +I ~ Q b tJ tan e (1+3> rn i >:tu l'~ • The 

work.ins voltage (4.5 KV) is JIJst above thE;" kn£'e of the effic:i­

enc,=, plateau (fi~. .3) for s tr eaRl e l' pro d IJ C t ion by "' i n i ITIIJ RI i \) n ­

izins particles. 

Sin 9 1 e So t rea If. e r p u 1 s e s as dec.· tee t. Eo don (.I n e f-' a den' e ~ how n 

in fig. 4. F'ul f,:;e shope is d~t~rl1lin~d b~ pad capacitance <8 

of) d i scha r9 i ng th rough 50 OhIJ. t.~ rna i n~t i CHi wi ttl 400 ns ti ole 

constant. 

5 t. rea o. ere h a r g e dis t r" i b tJ tic.,nsf 0 r ~ i n ~ 1 e t r CI C It.. ~ , ~l dif­

fer en t, a n ~ 1 e s wit h \' P. S F' ~ <.: t tot tJ bed >~ 1s, c3 r ~ ';i how II i n f i ~ • :5 , 

as measured on a single wire. i flC: i denc:e 

m0 S t 1~ 5 i rn~ 1est rea la e I'S a,' e prod 'J Ced, for inc r ~ a 5 in 51 an sl1 e the 

a v era 9 e n u mb e r 0 f s t reo 81 e '" s Ct 1 so i f'ere Cs ~ e ~ • 

di ffe rs of about a facto l' of t,1I'JO between 0 and 15 degrees. 
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CERN - SF'S at six d iff e r' E:' n t e f J e r s i e s : 

GeV. 

In fis. 6 the totaleh a r g e dis t y' i b IJ t i 0 rI t' (.t 1 1 ~ c t ~ don P d d s 

fo r 25 GeV pions is showrl' toSet.he r with the Il,UOI", sfJect rum. 

The number of stret?mers corrE:ospondin!:i to the" pion peak is ""280 

In fis. 7 is plotted the tc.1tal C.'h2r~e rE:'~dout &~ a furtc­

tion of pion enerSY. The experi~ent~l ~oints have be~n c~r-

r e c ted for 1 0 n g i t u din a 1 s howe T' 1 e 2- k ~ s e • ThE- \'esponse of the 

C 2- lor i nl e t e r i s 1 i n ear U f' t 0 H 5 0 Ge V wh i 1 £:t a t hisher e n ~ T'S i e s 

non linearitw starts to b~cowe effectiv~ ( 9% non linearit~ at 

100 GeV). 

In fig. 7 i S 21 sOP lot ted the ene r s ~ r' e sol uti 0 n as a 

function of ener~~. 

withi nthera n S e 0 f 1 i rI ear res ft (" r, 5 e, wit h C!- 7 8 :r. / VEl a w • I n 

COlli P I.J tin 9 en e r 9 ',:I r e ~ 0 IIJ t i on , a t the h i g h est en e r !:f ~ P \.l i n t s , non 

1 i nea r i t~ has been taken i flto account. 
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The IJleasured resolution i£. withirl 10Z 'thilt of plastic 

5 c i ntil 1 a tor calor i met e f' S wit h the sa". e s "?< ... )'"' 1 i fI S [ 5 J, iH I d the 

ran S e 0 f 1 i n ear i t'=l i sad f;t G U ate t (J Ifl ateh L EF' e n erg i t:t :. • 

Fur the r R. 0 r e, ass t res sed Eo' 1 ~ e Wh ~ I' e [1, 2 J, t t\ i~. f' e s IJ ltd0 Eo ~ 

not a P F' ear asal i Irl it, g i ve rJ t h £t PO S sib iIi t ~ (J f B. d kin 9 S!- II. is 11 e r 

t tJ b esand act i n ~ 0 nthest, t' e a "I t? r 0 per' a t. ion con"d i t i 0 I) S • 

The P.S.Tube calorimeter c~n be euuipped with a prDJective 

digital rea d 0 IJ t (f 0 r i s tan c ~ s t " i P f~ 1 e c t. rod e son t t\e t IJ be sid e 

opposi te to the pad) all (lW i ng muon t ri$ck i fJ!:S ttl Y'oush i ,'on, whi ch 

can sirtlPlif~ tIle m'Jon identificalion ~~stem. 
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FIGURE CAPTIONS 

Fis. 1 • Geometrw of one lawer of the test modul~.
 

Fis. 2. H • l). and readuut scheme.
 

Fig. 3. Single t'Jbe la~er effic:ieflc:w c::S a. funct.i()rJ (.If H.V.
 

for ortho~ondl tracks.
 

Fig. 4. Sing 1est rea RI e Y' f' U 1 S E' So a 5 d e tee ted 0 rid P i:l d (50 Ohm
 

load) •
 

5. S t rem ereh a r S €:' d i So t ributi {.l nsf 0 y. sing let rae k So is to, 

and 45 deSreE's with respect to wirE' a>~is; 9>:9 RIII**2 tube 

s i z e , 100 I.J III W i 1~ e, A + I ~ 0 b IJ t a I', e 1 +3 ~ a s ttl i :.~ t IJ r e, H. V • 

kV. 

Fis. 6. Totale 0 lIe c ted c: h a r sed i ~ t J' i b IJ tic.' n f 0 J' f' ion 5 and 

muons at 25 GeV. 

Fis. 7. Totale D 11 £' c ted c h a r S €:' and E- n t:r y' 9 ~~ res 0 1 uti 0 rI (lfJulti ­

plied O~ V E) as a function of f'iDfi erler~w. The PO i fits a J'~ ex­

per i men tal d a taw h i 1 e the sol i d 1 i r. ~ C: (,lilt e s fro nl C 0 l' ,. e c t i (.I n ~ d fJ e 

to longitudinal leakase. 
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