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I. FEIIsIcs

Duri=s last years investigations o2 hadron intorections
vhere seconderiss guin large transverue momerton, havo tecoxa
of great intereat. It is conrestod with tho fzct that, es it
was ohown b7 recent cxperiments at CInT » IFEP, Brookhaven,
Batavia, jezt the investigations of duop inslastic procccsos,
the prosesaes with large trangverse mozents provide us with
inforzation om internal atructure of particles, glvo us tka
poasibility to revoal new features of thelir intorsctiozs and
to observe now particles.

The following directions of the further investigationas
of these processes may be pointod out es the most rorspeotive:

a) A study on inclusive distributions in a wide range of
kinsmatic variables.,

b) 4 study on correlstiong in zultiple perticle produge
ticn in deep inelastio procesages, _

¢) A etudy on effective mass epectra acd scarch for new -
-particles.

One may expect that by the moment the aforemantionod
expaeriments are in progress, i.e. in 3-4 ycars, a numbor of
problems in physics of deep inelastio acattex;:l.ng ve face now-
days will be solved. Still no doubt, that for a long period
of time this direction of investigations will remain ¢ne of
the most irportant 1.n high enerzgy physics.



¥or studying tois closs of interactions at the OERF SF3
we proposs to build e multipurpose spectrometer. The digtin-
guished feature of the spectrozeter is tho ability to detect
and identify sizultanecurly a large number of tuth charged
and neutral particles (see Appendiz I). Up to now the space=
-nomentum distributions of secondaries have been studied eXpe—
rizentally either for charged parbicles or for neutral onss.
The exception is the data obtained with heavy liquid bubble
chanbers, However a considerable entiguity srlses in this case
due to the conplex nuclei involved in the reactions, and lack
of statistics makes the large transverse mozsntum range we are
interssted in unavailable,

Still tg understand the interaction mechanism we need da=
ta on momentum and angular distributions, as woll as distribu-
tion in the effective mass for all the particles, both charged
and neutral c¢mes. Only in this cage the information on the fi-
nal states of scattering processes stops being fragmencary and
becones complete and free from assumptions on the character of
the correlations of distribution.

A simultaneous detection of charged and neutral particles
will allow us to determins & number of important characteris-
cice of deep inelastic interactions such as the dependence of
the mean nuwber -of neutral particles on the multiplicity of
“he charged ones, total multiplicity in different ranges of
effective missing mass, topolozy of inclusive epectra for
resonanses, etc,

One of the interesting studies would be charge-exchange
inclusive processes, such as T~ + p— 1t° + X°. 4 study of
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this process elomgside with the process T + P-4 x*

will rmaxe it poasidle to extract e contribution of triple~
Reggeon ciegraz, that tends to zero at ozall momentum trang-
fers. iz2is opess one of “he possibilities to check gelfconaip-
teney of Rezpe model Tor pariicle interaction at higa energies.
' Une of the most izportant points in the Prograa under
@i=cussion 1s thc‘study on the correlation of the states in
scatiering with large transverse momente, ?1 2 2 CGev/e,
These experizents provide us witn Imowledge on particle
structure at small distances and are the test for parton model
of deep inelestic interactions,

4 sinultaneous detection of charged and neutral particles
glves the inforration on exclusive processes in the region
of large %_ and opens the ways for effective search for new
particles with larpge messes and for observation of the asso-
ciated particle production, Unique advantages to search for
neutrei particles in charge exchange reactions,where bagke
ground is congilersbly suppressed, should be undarlined, Uni-
vorsal character of the set-up allows to search for heavy
charged particles with new quantum numbers, as decay product

of the neutral onec.

JI. THE EXPERTMENTAL 527-UP

It is proposed to build a universal multipurpose Bpet=
trometer for neutral and charged perticles for investigation
on the scattering processes with large tremaversé momenta,
The speoctrometer is supposed to be installed in high-inten~
81ty, high resolution hadron beam with maxirum energy (e.g.



B2/72) in the North expariméntal area of the CERY SPS/1/.
A brief deecripiion of the malrn pert of the appareius (2ig, 1)
1s given below. '

The @iffer: igl (D) gnd thrsshold (01, Cos c ) gus
CerenLov counters of h*—h resolution will bs used to identify
pions, keons, prOuona and gatiprotons in the besms, The dif=
ferenticl counter 20 m lcng, the emission zagle of Terenkov
light 48 6 rred. The expected velocity rcéclution will be
5% 107 {, The background level is expected to be 1933 than
10~%, The length of the throshold counters €y, Gp, Cy are
10, 20 mnd 49 m respectively. 211 the Cerenkov counters will
be £illed with heliuwm. Pnotomultipliers of nigh semsitivity
. with a quarz window and high efficient firet dinode will be
used to detect éerankov light. The design of the aerankov
counters are simiiar to those described earlier/2'3/. _

The proportional chambers PUT-PC3 and scintillgtion ho-
doscopes H,, Hz are to be used to define the incident particle
direction with the accuracy better then C.1 mrad and their
coordinates better then 1 mm. , -

The particle beam 1s focused onto the liquid hyirogen
" target T with thin walls. Its length is about 50 c¢m. The tar-
get is aurrounded with the set of scintillztion hodoscopes H3
and proportional chambers PC4, that detect the recoil protqn,
1,e. they meagure the proton angle and its momentum by time-
of=-flight techmique. Thege detectors may clso be used as
a "guard" system, required for a neutral trigger.

A wihe-aperture.magnet with 8 set of wire and drift

c¢hambers P5-27, and hodoscope H4 are uged to measure the mo-
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nontuz of charged socozdarisaz., The field 1o équal to 20 Teg-
la meter, the particle momente arc measured with an accuracy
of 1%, The regnet accepts the pariicles, going et the angle
up to 100 mraod with respsct to tho beca exis, The mesmet
aperture is 2 x { m°, Thie pexrt of the eot-up is eimilar to
the system ueed in the gpectromater “Sigma"/T’B/.

The mognet ia followed by a multfcell ihreshold Ceremkov
counter ﬁcz, used for simulfaneous identificction of s large
ruzber of charged scecondaries, lias lenght iz 10 m, the eperture
is 4 x2 m2, velocity resclution is 10'6. The counter reminds
the one described in rsf./gf. _

After the threshold counter there comas the universal
spectirometer for photons and electrons (GALS) (see Appendices
1, 2), that allows one to measure with a high accuracy both
the coordinates and energy of lerge nucber of photods and
eloctrons sinpul taneously, as well as to rocorstruct the masa‘
and kinematic characteristics of the decaying particlesQ It 1s
& hodoscope detector,consisting of 4096 total abaorption
Cerenkov counters made of lead gluss. The apeétrometer GAMS
may be exploited in the experimental get-up described above
and eeparately (see Appendix 1).

The set-up ends with a hadronic spectrometer TAS and muon
identifier MIITI. The TAS:is used to detect hadrona and to de~
termine their energy with en accuracy 10%, The total thiclness
of the sfeel absorber in the muon identifier is 4 n.

The signals from the particle detectors are recorded by
electronics in CAMAC ("Vector") standard. The number of crates
emounta about 20,
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in froat of the megnet there is the multicelil differen~-
tial Cerenucy countar/¢’3/, thet usees hodoscops photooulti~

/6/

plies « This ccunter allows one to mecnure sirulieneously

the velocity of several particles {incliudinz the ahort living
ones with 1ife-time 3 10710 gec), It 4p 2 g long, with velo-
c¢ity resolution of 10'6. ‘he optical cystem of this counter
consists of a spherical ond c¢ozical mirrsrs, The light 1s to-
cused on 438 hodoscope photomultipliers, Placed near the foeal
plene of the counter,

Three computers of Howlett~Packera 2100 type will be umed
"oo-line" at the initial 8tage of the experimcnt. Une or then
will perform the control over ihe paramoters of the apparastus
88 well aa the dizital quidznce of the detectors., inother %wo
¢ozputers will provide the data aquisition, their preliminary
procegsing and recording onto the megnetic tapes. For the fu-
ture it 1s planned to widen the possibili‘ies of multiaccess
and of preliminary analysis of the date by including small
computers into the aystem of the "FOCUS™ typo. The emoumt
of the recorded information will be almost 107 bitg per accele-
rator cycle,

“he final data analysis will be realized at the IHEP copme-
puter center and those of the rarticipants from CERY,

It 18 worth underlying the necessity of exploiting a wide
system of computers for controlling and moni torizg tﬁe huge
" set=up, for recording the spectrometer data and to anaiyzo then
"on~line*., Ag a ruie such 8ystem consists of 3-4 gmall compu-
ters end the main one of moderate pcwer, in exazple of such
installation 18 & mltipwrpose photon spectrometer NICE deve-
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loped st ike ith/1 '11/, in which 4 arall eoumputars rre used.
~ The fiux of the recorded inforzaiica in this Systen ia simoat

z x 10° bitc/ozc, Yore thas 3000 o the set-up pararctars are

controlled,

I3, OL°0 SCLLAUTI TI2 ATIISUTUS ITVDLOILTTT

. Tho Soviat gZroup cza profiuse thas principle pert of the
set-up inciudinz:the 4035-chennel hodoscope gpcotrometer for
phetons and oloctrons (GALS), hedroric calorimeter, muon idene
tifler, high resoluticn Cerenkov counters, ecintillation hodow~
scopes end some pori of proporiicnel and dri?t chembers, This
apparetus can be designed snd built at the IHAP gnd tested in
the beams of the 70 GeV IHEY accelerator in conditicas of real
experiments in 1975-1977 years. INE¥ will ensure manufacturing
of the acsociated slectronics in CAMAC ("Vector") standard and
will deliver two computers of Hewlett-rackerd 2100 Yypo on line
with the electronice of the set-up and supplied with the necege
sary software.

1t is our wish, that the groups, participatirg in the ex-
periment frém the CERN mide, would built the magnet, 1iquid
hydrogén target, some part of fho proportional and drift chame-
bers with electronics end appropriate coﬁputers, a8 well as
would provide apparatus to control the beam, #e would ke
to use CERN computer of moderate size as. the main ome in the
system of FOCUS typé. It will be linked to 4~5 small computers

or.the"spectrometer.
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IV, PARTICIPANTS, TIME SCHEDULE

It will be a joint group of collabotators from IHEP, CERNW
and CERN country-members to work at the CERN SPS with the uni-
versal spectrometer. One should account on 2-3 year experimene
tal program with the spectrometer.

To design the equipment, to test its units in.tha_ particlae
boams, to create software one needs about ‘2-2.5 ‘years' from the
atarting point, The experiment may be started at CERN {n 1978.
i.e¢ by the time the main North Hall Zone 1 of the SPS will be
put into operation,
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In tha‘frazetork of the progrea of preparing for afore—
mentionad expsricontz, im 1974 wo ctartod cur work on designing
a full scale prototype of the peoma-apcctromster and chocking
the principle of 13 oporatica in the particle beans (zco Ap=-
pozdix 2). Besides the coastruction of multicell Cerenkov
counters, big drift chazbers, digital and logic electronics

arnd soltware are ir progress.

"he proposal is propared by the Expe=
rivontal Fayaics Deonartment of IHEP,

Noveuber, 30, 1974.
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OF LIDIGHITG AN UNIVIRSAL GAUMA SPOCTROLETER FOR THS

EXPoRITNITS AT THT CIRT SPS,

Here we Gliscuss the possibllities of comstructing at THZ?
& detector of rnow type, dusicned for sizulteznoous .end precise
measurezents of the coordinates ard enorgles of & loos number
of photons..It is proposed to build « zultipurpose universal
spectroaeter.) that would-ba adle to'letoct W -zosons ard otker
particles, doceying into photons (0, W ,'x°, L,V s Ay etc)
baving in zind to use it at emergies above 100 GoV and first of
all at the CERY SPS.

»

Az we are speakirg sbout the preparirg of tho oxveriments -
that are to be started at CINN not earlier than 1978 (Rorth
Experimental Zone), their dotails will be largely dotermined by
the developzent of the exporimental progrems in Batavia and
CERN ISR by that time. However, alreedy now we would like to
stress the irterest in provleus, related to those scattering
processes, that result in production of particles with large
transverse nomenta.(Iib 2 GeV/c). In these processes one can
“toucsh™ a particle structure at ultinatly small distances --i
here such phonomena as increase of total cross sections at high
onorgies may be explainsd at last. Study on deeD inelﬁstio in-
teractions is a long term program, that soems to ua not to be
exhangsted in the coming five years.

*) Purther we will refer to this spsctrometer as CALS,
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The szoctrezster CALS we ard gpoeaklng about is oriented
to the iuvecstipcaticns of desep~inzlastic scatberirg proceases.
The characieorictic fecoture of thozo proces3is 1s the produc-
tion of larze muzbsr ¢f coconderiez, among waien T °-nesons
and othor poutrald psriicles docaying into pretons comprise a
.large fracticnm, Thorofera epectrozster should be capable of
sizultancous identificatlieon of a comsiderable number (10 or
core) of phobtons and.raconstruction of kipezmatlic charactiris-
ticg of decaying particlas with an efficierzy closo to 100 %K.

Tho spectromoter GAUS is the hodoscora detoctor, whose
cell is & block of lead glags with the lexzth of ebout 20 r.l.
The Gerenkov light 1s dotected at the edge by a rhotozul £l p—
lier (Beé fig. 2).

/Aﬁ\J,_p 4‘
A

Pig. 2. The block-diagram of univeresal hodoscope spectrometer
GALS.



- 14 -

The prineipal Guention, when desigring the hodoscope
detector 1s e choico for the cell dimengion 2 A ., Ir Ay,
where b ig an effective widt'h of an electromagnetiq mhower
(5-10 mm), tken the detector being a good epectrom ter that
meagures the photon energy with an aceuracy of few percents
within rerze of tens GeV, will allow one to determine the
coordinates of photons only very roughly, with en accuracy ~4 .
Lead gleaps ﬁerenkov spectrozeters developed up to now ( A »
= 50 - 150 o) ere such deviceas, .
' The method of precise (< 1,5 rm) defining of photon coore
dinates’12/ was reslized for the firet time in the ecintillia~
tion hodoscope spectrometer NICE ( A « 7.6 zn) built at IHEPHJ{
A devico of this type sllows one to measure both photon energy
and the angle of their emission from the target with a high
acouracy. Due to these properties it becones a precision mass
spectrometer for perticles decaying into photona, it zakes
possible the reconstruction of mameses with the accurecy of
gome peroents,

Vhat dimension should e cell of a hodossope spectrometer
have 'uo as high accuracy in mehsnring coordinates may be rea-
11z¢d? If a shower has an exponential transverse profile, then
the condition A< (1.5 - 2)b = 10 ~ 30 wm should be fulfilled.
Studies on the spectrometer Prototype, performed by our group
in 15 GeV electron beam (see Appendix 2) bave given the follow~
ing limitationt A €45 mm. In this ceso an error in locating
the shower is about 3 mm. With the inoressing the cell sizes,
the acouracy of defining the photon coordinatas is rapidly
becoming worese, & A = 30 mm it ia large as 2 om.



-15 -

Wits the incresse of the cell slze the method of defining
the rhoton coordingtus by the centre of gravity of the ghower
profile used in FICI gpactresster vecomcs considsredly nonli-

‘ DSdr/Tz/. Hovover auother method ney bs applied; vhsre infor-
vztion on the chower peripheris is used. From the tost of the
prototype in the electron besn noalirearity do?e not exceed 2 mm
in this cas 12 A w 15 pa (gae Appendix 2},

Tho number of elements in the hodocccpe apsctrometer is
determzinsd by the nusber of simultaneously detected protons,
kinexatica of tha roactlon, etc. To detect & wide class of
proceases g detector éperture of 4 m® g sufficient, Such a
specfromator consist of a set 64 x 64 = 4036 colls 3 x 3 en?
with the lenght of = 30 cm sach, )

To detect the Corenkov light the small-eize photomulti-
Pliers FZU-85 will be used. Tha pulse hight of the eiznal from
each tube are measured with A-D convertera with 1024 édiserimi-
nation levels, The spactrometer electronics is & huge system
for 4096~dimensional precize pulse-height analysia,its volume
is 4 x 106 bita. Tt will occupy 5 CALAC (*Vector") rackas. BElec-
- tronics daveloﬁed-at IHEP 4in 1972 for the apectrometer
nIce/14-16/ is similar but 5 times Bmdller in volume.

'_Many idess of NICE met-up will be used in designing the
univeraal hodoscope Bpectrometer., Sti11 gome prohlems should
be polved in a quite a pew panner. For example, it is true
for the H.V. power supply systom and the svectronmeter calib-
ration, that should be highly automized. Due to the big emount

of information the requirement to the computer are alsc at

& higher level. At the very firat stage 1t will be sufficient



- 16 =

to have 2 cozputers of Hewlette~pzckerd 2100 type with feot
tepe units. In the futuxe w®+ will nced the mare powerful comm-
puters to fully realize the cepabllity of the epeciromster.

The estimzted total cocat of the gpoctrouster CALS, alactroe
zics cnd cooputers needed, cooprises stout 1.5 million rubles;

s manufecturing will take sbout 107 ﬁérking hours. The men-

power neecsd to build the spectrezater et thé IHE? Exrpsriren-
tel Poysics Lepartment is estimnted as 60 Z2nyeors.

Hore in the summary., The considered universal photon spec-

trometer GAZS have the following charesteristioss.

cell uiie_ -3x3x (30 -~ 20) e
nuzber of cells ‘ - 4096 '

aporture _ -4 m2

glazs voluze - 1,25 m®

energy resolution for

photons at 50 GeV =

agcuracy in defining

the photon coordinates fam

wass resolution of

decaying particla

gome parcent

numbsr of sirulteneously

detected photons = goma tens

As the device is of moduler type, its geometry can be
easily changed to meet the requiruments for the different
experiments,

The following poesible weys of using the bodoscope speo-

trometer can be enumernted now.
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1) It £2y bs & purt of 8 zuliipurpere spuctronmsisr, de-
igned to giudr a wide clﬁss of inglezvic proceasas. Cus of the
posslble exporimosnte i3 wn exporimant in g highy intenaity hade
ron Yina H2/F2 4n the Horth Zupericcntal Sono M4 of CTI S¥3,
Deep incieailc scstisriny nrecssses cra caalyzad in thie cxpe-
rizent by th: zametic specizumater with a vertex cCetootop
(czarged parilelec); TO-mesore £nd o0thar ncuitrel pesticles
are delected with +ho hodozcops apoctro;sters

2) Eesides ths hodoscops spscircustcr mey be uzed putoe
mously for solvinz such probloas aszs

4) investization of inclusive processes of M%-zzmon Pro=-
duction in the wide rarge of ?L; )

b) etudy of rare processes and decay chanaela, 1,0,

T7p— X% %% 2y(g~10"32 c2®), a precise determinatica of
octetsinglet mixing enzle for pseudosocalsyr mesons at bhigh
energien;

¢) vector meson (0,0) productior et large P ;

4} precise messurezents of p-trzjectory and dy~trejsotory
gt exell |t in the charge-exchangs reactions W p — % gnd

n7p— 1%

e} search for heavy particles,including perticles with
high spin; search for new particles deoayinz into photons,
electrons and N°-masons.

A preliminary etudy on scme of these problems mey be per=
formed at the 70 GeV IHEP pecelerator with the prototypo of
the hodoscope spectrometer when thae latter is being studied.

An universal hodoscope spactroxeter GAIS ia algo very pro-

mising devise for future experimonts at oven higher eﬁargios.
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The hizher the cnergies trey the better 1is resoclution. Such

8 spectromcter mey wicecly be applied to cetect 7°-nesone gnd
other particlen ceccying into photonms ( or 1°%-zs3ons) at oner-
gles above 1020 GeV,

A éhoice for the holoscope spectrozoter es 8 buoie sateup
in the experiments 2t the CERN SPS is particlly determinag by
the fact, thet we have geined g coﬁsiderabla exporience in
designing such spectrometers and cerrying out sxpoerinsats with
then.

The spectrometer dascribed above ip @ complicated cet-up,
Its construction will demand coneideregble efforis in carrying
out a cethodological studies, in studying 1is rrototype in
deslgning the electronics and softwerc. It may be built in the
Experimental Pnysice Department of I4EP in 2-2,5 years.

Yu.D, Prokoskkin

November, 15, 1974.
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RESULTS €I Birnior=rpsl SIURY oF TkE HODO3C0X3

STZCINCUZTIR EROTOLYLE

Tho nodoscors Spistrometer protoiyps wes teuted in ke
electron Yean onorzy E = 15 CaV. The eloctrons woro zolested
in the negativs secondary bocm to the 70 GeV INEP accelsrator
with éorankov counter:/17/. The structure of %he gpecironetar
is ohown in fig, 3, The éell size 18 3.2 cm, The SNOrY reno-
lution cbieinsd waa Up = 2,53 (fig.4). |

Tho msasurements of the gignal pulce-heights in the
Bpectroneter cowmters were takon at diffiont displacczonts
(Ic, Y,) of a thin (3 =u) electron bear with reapeot to the
axis of the central cell,

' 1. The Shower "Profile"

Fige. 3 presents the dependence of ths retio of the averaze
pulse heights in the i-th counter to (1 + 1)th one upon the
electron beam coordinates Xc . Ic = 16 mn correaponds to the
border between two cells. The dependence iz not descrived with
the single exponent"zf

4(X) = A(0) exp (~IZ | /b). (1)

If two exponent are introduced: one that gives the shower core,
and the other that describes the ghower periphsria, then the
experimental data are well fitted (£1g. 5). The model of the
shower profile in this capa im:

A(X) = A, oxp (~IX] /b)) » A, exp (~1X| /b,), (2)
‘b1 = 4 mm, b2 = 13 mm. The presence of a narrow ‘"core" in the
central part of the shower ia confirmed also by the pulse haight

spectra, measured at the border of two cellsg,
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Cerenkov spectrometer GALS.

Fig. 3. Prototype of the hodoscopo



ANJAA

\5'0_

Wor

20+

! o 0.l Rl n 0 n Hﬂnf“"! ] o ORI

0 20 . W 60 €0 iGd 120 %0

Pig. 4, Pulse-helght bpactrum of the pulses froa tha prototype

of hodoscqpe Cerenkov spectromstap exposed to 15 GeV
slectrons.
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Fig. 5. The ratio of the average pulse heights in the adjecont
cella depending on the electron boam coordinates Xye
xo = 16 om corresponds to the boundary betweon i-th
and (L + 1)-th cells. The curve {8 the calculztad cepon-
dence for model (2) with theo péramotera, indicated in
tks paper,
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2. IZRIXITICY O7 Ti% COCLDINATES BY T3 GXTORE OF

GRAVITY

. In the hodoccope spectremetes LKICE the ¢coordincie o pho=-
tons or electrons Ie VLo Liniured by tkhe cenira of Sravity
of tas shover Zo 15 ‘he chifted estizate of tha cocrdinate
zc/12/z __ .

Z, = b excsn ( f— wab), 2] 4 (3)

where A 1e the helf=idiath of thg hodozsors cell,d =4 /b,
Z, = 0 in the cell centrs. Howeyer the dif:ercnée between X,
and I is not lurge et § <14 .
@ - X )=t Z - 8y (@
In the cawe of tho @peetirozeter HICE (8 = 1 - 1,5) 1% comprie
ges 1 ma. With the cenire of gravity mathod +the accuracy
achieved 1in neaguring the coordiratas of photone in this
gpecirozeter wes 4.5 mm.

In our case the half-width of the hodoscope coll, A =
=’16 zm, 16 much larger than the effeciive widih o7 ihe shower,
Therefore the cependence of the coordinate determined by ths
centre of gravity XO upon true coordinate Xc is consideraboly
nonlinear (fiz., 6), The dependence of Io upon Xc 18 well de=-
scribed by the exponentiel model (1) with the shower eflective
width S

Ba (5.7% 0.6) mm
It corresponds tod = 2.8 ¥ C.3. The difference between X, and
X, amounts to 5 mm. Pron formula (4) it is clear that the
magnitude ( X, = ZI) increases with A ez A7, Ag compared

o‘max
with the spectrometer NICE the nonlinearity becomes 10 times
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Pig, 6. Coordinates for the centre of gravity of the ghowsr
xo et differeat poaitions of the elcchron bveas xc.
xc = O corzcoponds to tho centze of the coll. Bleck
circles aro values fox I,s orrrors indiczte tre
unzortainties in the.xc coordincie roconstruction.
S0lid curve is frou calculaticns rade with formuls

(1) &t b=5.7 =2, Opon circles and brokon curve are
the same, but along y-axis.,
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larpgoer. Eesidng the

(9]

rieor 0 2as eleo incresezd, at smell X
it is elrost 6 ma (fiz, 6). A% Xcﬂ‘ 4, &t tre bYordeor betwsen
the cells, G. = 2.5 ome It is worin lookiné for other waye of
defining the ehower coordinates, since the centre of gravity
method has Leocome wnsulficient end not precise. Below we will

indicate twe new nethods,

3» OTUER ALGORYTHEIS OF THE DEFINITICH OF CCORDITATES

a) In the cese of the exponential gucwer modal (1) tha

unshifted eatimate of the shower coordinete Xc is

a1 (5)

Hare Ai + 1 and Ai - { &re the pulse heighta of the signals
in the (4 + 1)-th and (4 - 1)=th ¢ells, shower centre positioned
at the i-th coell, As it was noted, the shower profile model is
more complicated in reality than (2), However in the case of the
exponents {2) dependence (5) turns out to be quite precige in
a wide range of X (fig. 7). There is only ome paremeter in
formula (5), the shower width ﬁ, and it is very conventient for
fast calculations,

b) The coordinate X, may also be defined through the value
of the ratié Aifii + 1* In thic cese

L, = A -v (A 4 1)/2], (6)
The values for b in formulae (5) and (6) are quite
different. In (5) we use the shower peripheria where b == b2:>5
to define X , while in (6) 1% 1s the shower central part and
b e b, < B, |
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Pig. 7. The coordinate X,s caleulated with foroula (5) tor
model (1) (straight line) and model (2) (dots).
Dark circles are for b1=3 mz, b2=9 mm; open circles

are for b1=2 oo, b2310 o1+ 1Y



- 27 -

The éistrivutions of ihe shover coordinates Io at diffe-~
rent X ,caleulated with (5), pre preseated in fiz, 8. The Magni-
tudes b were ehosen from thne concitions Io = Ic. Thay ere
equal b = 6 =1 for the ecse a) (formula (6)) end b &« 17 m
for the cose b) (formula {5)). It once gzain confires the mo-
cel (2),

Cie may expect taat formula (5) 1g velid only in a samall
neighbourhood o2 X = 0 pnd (6) 1s appliceble near the cell bor-
Gore However from the reasurements it is clear, thet the both
formulac provide a 8ood eztimation for Xc and gre linear in the
whole renge « A < X <A (£ig. 9).

"I_‘;-ge Glzpersion of the distribution over the coordinste Xo,
¢efined with (6) is independent of X. Its squzre root is equal
to

Cx- 2|5m

When using formula (5) we have the error of defining the
coordinsgte ~ 4 mm,
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Fig. 8. The distribution of X, showsr coordinates for different
X, coloulated: a) with forzula (6) znd b) with forwula
{5). The eloctron boam shifte in 4 ma stepa.
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4. CONCLUSION

The studlesa on the spectrometer prototype in the elsctron
beam shovied that the detector of this type allows us to memsure
photon end electron coordinates as well es their energy with
hlgh securacy, The maeses of particles deceying into photonms
ond electrons ere recomstructed with an accuracy =~ Jdp /E
(0,/E=25 at E = 100 GeV),
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