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Abstract

We glan to measure the longitudinal (parity - violating)
pola;ization of lambdas at large transverse momenta in the
reaction p + ¥ - A® + X, We propose doing this by measuring
the angular distribution of the proton in the subsequent decay
A° » 7 + p. At the same time we can measure the distribution
at large transverse momentum of lambdas in the réaction
p*+ N > A° + X and of kaons in the reaction p + N - Kg + X,
We expect to be sensitive to transverse momenta from 2 to 6

GeV/c.




Introduction

We proposé to measure the longitudinal polarization of
the A°s by measuring the forward-backward symmetry of its
decay. The presence of such a polarization is evidence for
a8 parity violating type of process. This can occur either
because of the presence of a weak interaction in the collision
process or because of the weak decay of new particles being
produced, like "charm" particles. We propose to measure
theée effects for transverse momenta between 2 and 6 Gev/c.
This implies carrying out measurements down to a cross section

of 10737

cmg, a region where weak interactions might mani-
fest themsel&es. Simultaneously, we will measure the
invariant cross section EdBG/dBP as a funcﬁion of transverse
momentum for A° and also K° .

The detection of the weak interaction effects in the
collision of hadrons, is an extremely interesting and challenging
experimentalvproblem that has ﬁot been attempted so far. In
fact, one of the major reasons for. the construction of accelera-
tors that lead to higher center of mass energy collisions, like
POPAE, ISA, PEP, is to attempt to reach an energy realm where
weak interaction effects should be present.(l) Another source
of weak interaction effects not observed so far could be
the copious pfoduction of baryonic charm states at, FNAL energies.
These particles are supposed to decay weakly and a large num-
ber of A°s at relatively large transverse momenta should

be present. These should have a longitudinal polarization

typical of these weak decays; namely, of the order of 30% like




in A° and Z decays. We propose to search for these effects
at FNAL energies.

At the same time the study of the production of hadrons
at large transverse momenta has been of topical interest
in the last few years. It bears on the nature of interactions
at small distances and the quark like structure of hadrons(2’3’h).

The production of strange baryons at large transverse momenta

has not yet been studied.

Theoretical Expectations

"If we assume the weak AS = 1 hadronic weak interactions

(5)

can be related to the AS = 0 neutrino interactions by

G(AS=1) = 108in°6 o(AS=0)

-38E b(Gev)kcmg/nucleon

= lOsinQG x 10
la

where B8 1is the Cabibbo angle then the cross section for

Elab = 300 Gev/ec on a tungsten target becomes
s(as=1) = .2x10" 38300 x(184)2/3
= 2;{10—35 cm2/nucleus

To obtain the weak differential cross section we assume the

following form for it

Ed7c _ E_ 1 _do dg
dBP 2n  p dp; dpy
~AD,
do  _ -
ap. = (C e
do_ (1 - X)T/e

dp,




where yx = p, (c.m.)/p_ _(c.m.) and C, A are const.

We can obtain C from the relation

d
=0&J'f—d——g—:—- ég..__dpl’ dp"

%veak dp,

from which we obtain

2.2
¢ = 2:2 OA
Prax
Since we want the weak differential cross section for x ~ O
we get
Ra’s _E 1 2.2 oa AP
3. 21 p, *
d”p ~p max
and for 6 = 80 mrads
3 ‘ -Ap
EdBG = 85073 ae ,
d”p

Hence we can obtain a table of the cross section we get

for p, = 6 and various values of the parameter A as follows.
3 =
A (8 a c/d3 ) (AS=1)
p weak
.5 . exo” 3T
1.0 . 2x0°38
1.5 D e 10'39
2.0 - 10'LLG
2.5 | -~ 807"t
-43

3.0 ~ 3 x 10

As a result of these values we might expect a sitrong-weak

10~ 371

inbterference effect of magnitude -~ cmngiv sterad. at a




p, of 6 Gev/c for values of A < 1.5. If the A°s produced
by the weak interaction have a very large longitudinal
‘polarization (~50 %) then we can observe these effects at
these vaiues of transverse momenta where a 10% measurement
can be carried out, For wvalues of A > 1.5 these effects be-
come too small to be measurakle,.

In addition, we now expect the existence of a new class
of particles in the mass region between 3 and 5 Gev. These

"<8). They are supposed to decay

are known as "charm particles
weakly and some will ﬁave a A® in the final state. These

A°s could exhibit a strong longitudinal polarization, Since
their production cross section is expected to be comparable
to the large PT strong interacﬁions, we should observe such

effects in the region 2 < P_ < k4 Gev/c.

T .
We should point out that because of the spatial symmetry
involved in p-p collisions, for particles produced at 90°

in the center of mass, the polarization normal to the

production plane must be zero.

Experimental Aspects

The detector must be so designed as to detect the presence
of A®°s of various momenta in a general background of unrelated
particles. At the same time we must be ablé to measure
systematic biases that the eguipment may generate so as 1o
remove them from the data, We discuss now the various aspects

of measuring the /£°'s decay parameters.
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I) A°, K° Separation - There are two neutral particles

whose decays lead té oppositedly charged particles, the
K° and A°. To séparate these particles wé must be able to
measure the momenta and direction of their decay tracks so
that we may, kinematically, distinguish the two,.

In fig. 2 we show the opening angle of A° and K; decayé
as a function of cos(@cm) of the positive particle. Our .
expected angular resolution of 0,5 mrad and V momentum
resolution of 5% will be sufficient to separate A's from
-K's for momenta less than 150 Gev/c. This can be seen more
directly in fig. 3 where we show a Monte Carlo generation
of the number of decays as a function of the opening angle
for both K; and A° decays. These distributions assume a
10% V momentum resolution from measurement in our a?paratus.
The large bulk of small opening angle vees are A°s so that
if the flux of A°s and K°s are equal as might be expected(T)
we can use the opening angle criteria as one of the require-
ments for A° identification. AIn fig. % we plot the opening
Aangle of the vee versus the m§mentum of the slower particle.
In the case of the Kg curve we use the slower of ﬁhe two pilons.
Fortqnately, in the region where the opening angle of the
A° and K° decays»are comparable, the momenta of the slower
track is gquite different for the 2 cases. The measuring
accuracy needed to separate the two is about 0.5 mrads for
the opening angle and about 2% for the momentum measurement.
With this accuracy which is achievable we still have con=-
fusion between the 2 type of decays at the level of a few

percent. This can be totally eliminated by the use of




Cerenkov counters(Which are necessary for a different ex-
perimental reason, to be discussed later.

To carry out the measurements discussed in the previous
paragraph we need as part of our detector a V Spectrometer
made up of drift chambers and multi-wire proportional chambers
as described in our experimental apparatus section. The
megsuring accuracy of these chambers is descfibed in the
section entitled "Resolution".

The mass and momentum of the V can be determined

'according to the relation

0
_ 1 2
P = P8 {e -3 }
1
m2 m2 3]
M° = g { el + gg} + (p26)2 gg
2 1 1

where 8 1is the V opening angle and the indices 2 and 1
refer to the slow gnd fast particle respectively.

IT) General Particle Background - Associated with the

production of A®°s and K°s at 80 mrads there are a'large number
of charged particles. ' In fig. 5 we present the calculated
flux of charged particles éxpected at 80 mrads. to the
incoming béam direction. This flux is a background that is
desirable to remove with the use of a magnetic field. We

are planning to use a 3 meter long sweeping magnet with a

BL of 40 kGm. Using a neutral channel in this magnet with

an opening of 1x1 cm2 will allow us to remove all the charged
particles below 50 Gech, Hence the charged particle back-

ground getting through the channel is very small (about one
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particle per pulse). Therefore neutrons will be our major
general background. Our detector must be a low mass device
to reduce the number of neutron interactions. This is a
basic property of our V.spectrometer. The total amount of
Mylar before our analyzing magnet is only about 30 mils
(this is tﬁe major source of mass) giving a neutron inter-

action probability of ~2x10—3. This gives rise to about 10

3
interactions per sec. for neutrons with p<1l0 Gev/ec and a
negligible amount for’neutrons of higher momenta. We feel
this is an acceptable background level for our detector.

In additional.we have a flux of gammas which can be removed
by placing a few radiation lengths of lead at tﬁe entrance to
the channel,

Since we are only interested in sweeping horizontally
the particles near 80 mrads. and not the particles in the
forward direction we propose to have a C type magnet, whose
open edge is along ~80 mrads. to the forward direction. The
rest of the volume we propose to fill with magnetized iron with
horizontal field direction so that particles are swept verti-
cally. In this manner the high momentum particles in the
forward direction will not be swept into the apparatus.
Additional iron absorber can be placed as shown in fig. 1.

The number of particles that get through the total
amount of iron absorber and strike our drift chambers which
subtend a solid angle -of 3x10~3 sterads. wiil consist mainly

of mucns that are not bent ocut by the magnetized iron. A

very ngive and straight férward calculation gives an upper
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- i , . X 11
limit of 10 muons per sec will strike our detector for 10
protons on target. This is still an acceptable background
rate. We are presently carrying out a more detailed calculation

of this source of background.

IIi) The Need for Cerenkov Counters - By now we know
that the production of particles has a steep exponential
dependence on the magnitude of the transverse momentum of the
produced particle(h). In order to be able to trigger on large
transverse momentum A°s without being sensitive to the much’
‘more coplous low transverse momentum A®s, we have added to our
V spectrometer two Cerenkov Counters and 3 smell scintillator
hodpscopes as shown in fig. 1.

The purpose of’these Cerenkov counters is to optiﬁize
the detection of high moﬁentum A®s by measuring the fast
proton from the A® decay. The first of these Cerenkov counters
(Cw) is set to detect pions with P > 20 Gev/c while it will
not detect protons with P < 110 Gev/c. The other (Cp)
is set to detect protons with P > 4O Gev/c. Their characteristics
‘and detection efficiency will be discussed in the section
describing the detector.

IV) Systematic Experimental Biases and the Precession

of the A° Spin - Because we are looking for an
asymmetry in the center of mass angular distribution of the A°
decays we must understand all systematic biases in our de-
tector that could lead to 'such an effect. All geometricai
biases will be calculated by Monte Carlo Techni@ues. In addition,

since the K° . decays can not have an asymmetry in their decay
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angular disﬁribution, we can use their decays as a means of
monitoring systematic biases in our detector; Monté Carlo
studies have shown that the X° and A® decay particles tra-
verse similar regions of the V detector. Hence any malfunction
of 8 region of the detector will produce asymmetries in the
decay angular distribution of both X° and A° decays and hence
can be corrected. ,Iﬁ addition, we plan to monitor the effi-
ciency of our Cerenkov counters as a function of particle
momenta by latching them when they are not in the trigger as

we will discuss in the section entitled "Data Taking Plan".

One of the most important methods we have to test the
accuracy of our observation is the ability we have to precess
the A° spin. If the A° is polarized in the plane of production
(a parity violating state) then the vertical field from the
"C type" sweeping magnet near the target will precess the A°
spin in this plane. We plan to use this precession to.study

possible systematic effects by reversing the direction of the

sweeping field. The precession angle is given by

Mg enm BL
h 2Z2m_c c
r

il

50° for BL = LO kG-m.

This angle is sufficiently large to detefmine whether
any longitudinal polarization effects we observe follow the
precession of the spin when we reverse the magnetic field.

By usiﬁg all the checks discussed so far we should be able
to subtract systematic effects in our detection efficiency which

may give rise to a false longitudinal polarization signal.
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V) A° from = Decays - Because the = , =° decay weakly,

the A°s from their decay are longitudinally polarized in the
center of mass of the £, We have studied the behavior and
magnitude of this polarization and we discuss here our con-
clusions. At low transverse momenta the production cross section

of the cascades is much smaller than the A° production cross

section(g). We, in addition, have carried out an analyses to
indicate how many A°s from Z will enter our apparatus. In
fig. 6(B) we plot the percentage of = decays which occur

before they are swept out by the C magnet right after the
target and whose A®s break up in our decay region. As can

be seen this number is very small and hence can be;corrected.
for. In fig. 6(A) we show the percentage of =° decays where
both the =° and A° break-up in our decay region. Since this
is gquite comparable to the number of direct A°s (discussed in

the section entitled "V Detection Efficiency") we must discuss

this decay more extensively.

The polarization of A®s from = decays in the center
of mass 'of the = is given by the expression
Py « {-o+|P_|(21-Y)cos8} ky + Y Po - B(P_xk,)

where PE is the polarization of the cascade, kA is the
momentum of the A°, 6 is the center of mass decay angle and
a, B, Yy are -.4Lk, .32, .84 respectively. Since we observe all
the A°s independént of decay‘angle we get the average polar-

ization

. 1
PA = -0 kA + Y P - Bf_l(PEXkA)dcose
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The polarization of these A®s will not change direction

as we change the direction of the B field in the sweeping magnet

unless the is also polarized in the production plane, namely

P_ is not zero. Hence the component of A° polarization which

does not change by an angle (2x50)° ‘as we change the
direction of the sweeping field can be attributed to A°s from
unpolarized = which break up in our decay region. This éhould
be sufficient to calculate directly the effect this will have
on A°s from =° that decay within the region of the sweeping
magnet.

In addition we have studied the detection of gammas from
the 7%s produced in =° decays and have designed a detector to
observe them. The discussion of the detection efficienc& of
these gammas will be discussed in the section entitled
"The Gamma Detector". Since the A®°s from = decays are pro-
duced &t a reasonably large angle to the forward direction
(.3 mrads. for 50 Gev/e =) quiﬁe a few of these will not
project back to the target when reconstructed. We are presently
studying whether the resolution of our V spectrometer is adequate
to observe this effect. Hence, it is quite possible that, with
the checks described in this section, we may not need to con-
struct the gamma detector which we will describe for the sake
of completeness,

The Detector

We have discussed so far the requirements we must meet

to successfully measure the /A° decay angular distribution.
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Our detector is shown schematically in figure 1 and the
dimension of the various,elements‘is presented in table 2.
We now describe briefly each section of the detector.

A) Sweeping Magnet and Shielding - Right after the target

we plan to install a series of sweeping magnet sections. A
sectional (like a Crtype) magnet that will sweep charged par-
ticles in the horizontal pléne but only in the region near
the neutral channel at 80 mrads. Looking from the target
downstream, this magnet would be to the right of beam direction.
To the left of this magnet which covers the front and left of
the interaction region we would place 3 meters of magnetized
iron with the field in such a direction as to sweep particles

in a vertical difection. After this first 3 meters we would
place another 3 meters of magnetized iron to sweep the

particles further in the vertical plane. A magnetic field near
10 kG. in a cross sectional area of 30x30 cm2 would be suf-
ficient., It may be desirable to add more shielding along the
left side of the decay region (as shown with dashed lines in\
fig. #1) where'the background might be mére severe, Thisvcan be
carried out after we determine the background level.

B) The Neutral Channel - In the "C magnet" area we

propose a neutral channel with an opening at the end of

1x1 cm2 giving rise to a solid angle at the end of the 3 meters

of 10°%/9 2 1077

lO:Ll protons on target.

sterad. This solid angle is designed for

At the entrance to this neutral channel we would like

to be able to locate up to 10 radiation lengths of Pb in steps
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of 2 radiation lengths to remove the gamma component of the
neutral beam. This should be carried out by remote control.

C) The Decay Region - The A®s and K%s are allowed to

decay in an 8 meter evacuated area. The opening at the far
end of the decay region has a circular dimension of 25 cm.

in radius and at the front end about 7 cm. in radius. The
windows will consist of 10 mils of Mylar. The multiple scat-
tering of a 10 Gev/c particle in the Mylar is 0.06 mrads.
which is quite small compared to the needed resolution of

0.5 mrads. At the beginning of the decay region we plan to
locate a small multi wire proportional chamber to anti

‘ . : . 2
all charged particles going into the detector (~ 3x3 cm ).

D) The V Spectrometer - This spectrometer will consist
of drift chambers for good spatial and angular‘resolution,
multi-wire proportional chambers for good time resolution and
an analyiing magnet to measure the momenta of the V decay tracks.
The drift chambers will consist of modules each of which
has éX and 2Y chambers. Each chamber will have readout wires
2 cm apart or 1 cm drift space. The size of these chambers
is 60x60 cm°. Each of the 2X and 2Y chambers will be shifted
reiative to one another by half the wire spacing to resolve
the left-right ambiguity associated with these devices. Ve
plan to achieve a 2 nsec. time resolution in the drift time
givingw a 100 micron spatial resolution(6). A picture éf
such a drift chamber built here is shown in fig. 7. There will
be 4 such modules, 2 in front and 2 in back of the analyzing

magnet., The distance between modules is 1 meter giving rise

; _ ’
to an angular resolution of ~10 radians.
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Wé propose to use 4 MWPC. Two of them will be UV planes
between the drift chambers to resolve double track ambiguities.
ﬁe propose to place one MWPC just before the analyzing magnet
and one at the end of the V detector. The wire spacing will
be Zﬁm. These chambers will be used as part of the trigger.
The MWPC's have a time resolution of 50 nsec but a spatial
resolution of only 1 mm , in contrast with drift chambers which
need time sPreéds of 200 nsec but have a spatial resolution
of 0.1 mm. Therefore, the combination of the MWPC and drift
chamber will optimize cur spatial and time resolution while
reducing the améunt of gaterial in the detector to a minimum.

The analyzing magnet is proposed to have an aperture of
70x60 cm2 and be 1 meter long. The maximum field necessary

is 15 kG,

E) The Proton Detector - To optimize the detection of
high momentum A®°s we propose to measure the momentum of the
proton from the A° decay. The detector will consist ofb3
scintillator counter hodoscopes SHl’ SHE’ SHB.v Between these
hodoscopes there will be 2 Cerenkov counters. One is a
10 meter long He gas counter toAdetect pions with P > 20 Gev/c
and the other a 1.5 meter long 002 gas counter to detect pro-
tons with P > 40 Gev/e. Protons with P < 110 Gev/c will not
trigger the He counter. The characteristics of these Cerenkov
counters are standard and are shown in figs. 8 and 9. In

fig. 10 we plot the trigger efficiency which is the Poisson

probability of having one or more photoelectrons.



~18-

F)‘ The Gamma Detector - In order to detect the gammas
from =° decays we have 2 arrays of 6"x6"x8" (21 pieces)
lead glass counters (LGH)l and (LGH)2 . The first hodoscope

covers an area of 24"x24" around the SH. hodoscope and the

1

second covers an area 12"x12" behind the SH., hodoscope.

3
In fig. 11 we present the detection efficiency of the gammas
from z0 deéays wheh trigger our detector with its A® decay.
We present both the probability of detecting one or two

Ys (A) and the probability of detecting both ys (B). 1In

fig. 12 we present the momentum distribution of these gammas,
At these energies (above EY > 1 Gev) the energy resolution
of lead glass counters is given by FWHM = (1.5 + lO//E}%(lO)
indicating an energy resolution of about 6%. in this manner
we can measure the longitudinal polarization of A°s when it
is éssociated with a gamma in this energy range. We can then
determine whether this polarization is consistent with the

polarizations expected from = decays.

Resolution

Because of the use of drift and multi~wire Proportional
Chambers the time and spatial resolution of the decays are
well determined. We can require that the decay tracks cross
our chambérs within 50 nsec of each other and that the
position in the drift chamber agree with the MWPC position
giving us a 1 mm. spatial resolution. DBecause the drift cham-
bers are capable of giving 100 micron spatial resolution,
Monte Carlo studies have shown that the decay point of the

V can be determined to *25 em and that the distance of
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closest approach of the 2 tracks is better than 0.25 mm. Using
the projected cross sectional area of the beam as the source

of the V we can determine the direction of the V to better

than 0.5 mrads, which is similar to the accuracy with which

we can determine the direction of the decay tracks. Hence we
are able to measure all angles involved in a V decay to about
0.5 mrads. The momenta of the least energetic particle is
measured to a few percent while that of the more energetic
track to about 10%.

We plan to use the spatial resolution of the 2 crossing
tracks in our decay volume as additional constraints to
determine the presence of a V. This regquirement in addition
to thekinematic constraigts of a V decay and the Cerenkov
Counter trigger should be sufficient to remove all possible
background.

Finally, in fig. 16 we present the accuracy with

whichwe can measure the polarization as a function of PT'

V Detection Efficliency

We have made a Monte Carlo simulation of our apparsatus
to determine its V detection efficiency. In fig. 13 we show .
the percentége df charged decays (branching‘ratios inecluded)
that will occur in our 8 meter décay region for various sweeping
magnet dimensions. In fig. 14(A) we show the apparatus
detection efficiency for A®s which break up in the decay region
under two running conditions. The solid curve refers to the

efficiency when we run with the analyzing magnet at 15 kG.




PO

and the trigger requirement‘being

EVENT = (>2 in MWPC) (SHl) (cn) (SH2) (cp)'(SHB}

The dashed curve refers to the condifion ‘B = T.5 ké. and the
same trigger requirement without the proton Cerenkov counter
in thetrigger. Because of the exponential behavior of large
PT particle production, we need a sharp trigger requirement
that will allow us to trigger only on large PT A®s without

recording the much more numerous low P_ A° decays.

T
This sharp requirement is achieved by the efficiency represented
in our solid curve. Fig. 14(B) represents the percentage of

A°s produced at the target that will trigger our detector.

In figs. 15(A) and 15(B) we plot the same curves when
applied to K° decays. Here the Cerenkov cut off is'the effect
of putting the Eﬁ Cerenkovrin coincidence with the scintillation
counter trigger (SHl)(SHZ)(SH3)' In this case the effect of

the Cerenkov is seen to be minimsal and hence not useful.

Data Taking Plan

We propose to take our data under 2 running conditions. One

with the analyzing magnet at 15 Kg. and both the Cerenkov

_counters in our trigger (i.e. trigger on "EVENT"). In this
manner we will trigger only on high PT A°® decays. We plan
to spend most of our time in these running conditions. In-

terspersed with these large blocks of time will be short running
periods where the analyzing magnet is at 7.5 kG. and the

Cerenkov counters are not in the trigger but are still latched.




These periods will record the low momentum A®s and the K°s
decays. The study of'Ks decays besides giving good data will
also be used to study the geometrical biases of our apparatus
and the trigger efficiencies‘of our Cerenkov counters,. In this
manner by running these’shért periods often we can monitor the
performance of our apparatus.
Expected A° Rates

In table 1 we show the expecfed A® fluxes to be recorded
by our detector per pulse under our two running conditions.
The K° fluxes are similar. The assumption made in obtaining
these results is that these fluxes are one half the pion fluxes

()

as measured by J. W. Cronin et. al. These fluxes should
allow us to detect a 10% polarization for Pp =~ 6 Gev/c at
300 Gev/c beam momentum. This implies ‘measuring the longi-

tudinal polarization down to production cross sections of

10-36 cm2. If we run for a period of 400 hours or ~20 days
. - 2

we candetermine the polarization at 10 36 cms with an error

of ~0.1.

We are requeéting a running period of 700 hours, about
300 hours for testing at low and medium intensities and the
rest with lollprotons on target at 300 Gev/c. This request
is based on an accelerator rep. rate of 6 pulses/minute.

Future Group Commitments

At present some of us are committed to carry out a test
run in céllaboration with L. Pondrom and collaborators of

. Michigan and Rutgers. This is,experimeﬁt number EL1S5, One
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of us (D.B.) has a magnetic monopole search. Both of these
are short range commitments. Beyond this there are no further
commitments to long range ﬁrograms. At the same time we are
actively looking for collaborators.

Equipment Heeds

Colofado proposes. to build the decay pipe, the drift
and multi-wire proportional chambers and associated electronics.
We also propose to build the scintillator hodoscopes and
lead glasé,hodoscope if they are necessary. We request that
FNAL contribute the shielding, sweeping magnet and analyzing
magnet. We are pianning to acquire on loan the Cerenkov
counters that we need or try to get our future collaborators
to contribute thém. We expect to request a reasohable gmount
of fast electronics from PREP. The cost estimate for the

equipment is shown in table 3.
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P(Gev/c)

10
20
30
Lo
50
60
70
80
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Table 1

® = 80 nmrads.

Ed>So ~ Ed>g ~ s Ed’g
Pt Ed30/d p(200 Gev/c) Detection Efficiency(Eff)
(1) (2)
.8 1.0x10"°" 0 0
1.6 h.0x10'29 .01 0
2.k 1.0x10'30 .135 0
3.2 0.8x10" 3% .20 .10
.0 2.2x10” 33 .240
h.8 0.7x10" 3% .270
5.6 0.7x10"3? .290
6.1 3.0x10" 37 .292
5

AQ = 1.1x10°

OT(pp) = LOomb.

f = fraction of interacting beam =

N(p) = lOll/pulse

%B = 0.15(~ binning size)
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3 3 :
n(p) BALLER (40) (p%) (EB) (£) (met)

FPlux/pulse =
T
11 _.3_,.3
- 2 GngP x 1.1x107° p°x.15x.4(Efr)
10
1.1x.15x.k4 6 Ed30/d3 2
= == x 10 ~—-—:§7B p (Eff)
10
= l.lx.leth
3 3
= 1.6x10° EQ—EL%*R pZ(EfT)
~27
10
P(Gev/c) V Pt(Gev/c) A°Flux (200 Gev/c incident protons)/pulse
(1) (2)

10 .8 0
20 1.6 250
30 5.7 190
Lo 3.2 ko - 20
50 L.o 2.1
60 4.8 1.1x107%
70 5.6 1.6x1072
80 6.4 9.0x10"h
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Table 2

Detector Dimensions and Details

a) Sweeping C type Magnet

Cross Sectional Ares ~30x30 cm2
Length 3 meters up to 5 meters
BL necessary 40 kg meters

b) Shielding Forward Direction

Cross Sectional Aresa ~50x50 cm2
Length ' : ~6 meters
BL requested ~40 kg meters

c) Decay Region

Length 8 meters
Downstream Opening Diameter 50 cms.
Upstream Opening Diameter 14 cms.

d) Drift Chambers

Cross Sectional Area : 60x60 cmg
Chamber Spacings | 1l meter
Readout Wire Spacing 2 cms.,
Maximum Drift Distance 1l cm.
Maximum Drift Time 200 nsec,
Desired Spatial Resolution 0.1 mm.
e) Multi~Wire Proportional Chambers
Cross Sectional Areas 60x60 cm®
.Wire Spacing 2 mm.
Time Resolution ) 50 nsec.

Spatial Resolution ' 1 mnm.




£)

g)

h)

i)

Analyzing Magnet

Cross Sectional Area

Length -

Maximum Field Desired

Scintillator Hodoscope Counters

—-P6-

Cross Sectional Area

SH
1

SH2

SH
3

Thickness

Cerenkov Counters

A\
1) _n

Length
Diameter
Gas fill
. v
2) ¢
p
Length

Diameter
Gas fill

Lead Glass Hodoscope

1

) SH1
Inner Dimension
Quter Dimension
Unit block size

2) SH

Inner Dimension

Outer Dimension

Unit block size

- CO

60xT70 cem?
1 meter

15 kg.

1hx10 cm2

36x20 cm®

. L6x20 cm2

1/8"

10 meters
36 cms.

He up to 1.4 atm.

1.5 meters
L0 cms.

5 up to 1.4 atm.

(may not be necessary)

’lhxlo cm2

60x60 cm?

6"':{6"}(8"

0

hox30 cm2

6"}{6!'){8!9




L)

5)

8)

9)

10)

-2

Table 3

Cost Estimate

Decay Pipe
16 Drift Chambers at 32 readout wires/chamber

Construction ($500/chamber)

Electronics ($50/wire)

4 MWPC at 300 wires/chamber
Construction ($500/chamber)
Electronics ($10/wire)
Scintillator Hodoscopes
Material and Labor
15 Pﬁototubes (to be borrowed if possible)
2 Cerenkov Counters (to be borrowed if possible)
High Speed Electronics (Hopefully a lot from PREP)
20 Discriminators |
10 Coincidence Units
5 Visual Double Scalers
Lo Latches
On Line PDP 11 Computer
Camac Modules
Analyzing Magnet

Sweeping Magnet

$ 3000

$ 8000

$26000

$ 2000

$12000

$ 2000
$ Lso00

$20000

$10000

$ 8000

$ 3000

$ 8000

$30000

$20000
?

?
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