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ABSTRACT

A simple magnet-less missing-mass experiment is pro-
posed to investigate the mass-spectrum of non-strange bar-
yons of isospins 1/2 and 3/2 in the mass-range from 4 to
10 GeV with a resolution of *25 MeV or better. -

The spacing between baryons expected from the empirical
interval rule AM? = 1 BeV?2 is 125 and 50 MeV for masses of

4 and 10 GeV respectlvely, if the rule holds, one expects

102 - 42 = 84 resonances in this range.

We plan to use the reaction p + p - p + MM and to de-
tect the recoil protons in the region of the Jacobian peak.
The protons of momenta from 400 to 850 MeV/c are selected by
means of time-of-flight, range, and pulse height and are re-
corded in a pulse height analyzer. Since no magnets, wire
planes, computers or any other major facilifies are needed,
the experiment can be done as soon as the beam, either full
extracted (Option 1) or secondary diffracted (Option 2) or
internal (Option 3) is available.

OPTION 1:

, The extracted proton beam of 1013/pulse is incident on’
either a Hy gas jet or CHyp foil acting as point targets. A
100-element hodoscope at a distance of 15 feet measures the
angular distribution of recoil protons in the region of "Jaco-
bian peaks'", which gives the mass spectrum directly. For this
option, an enlarged area near Exit G-1 or Exit G-2 could be
used. :




OPTION 2:

The diffracted proton beam of lOlofpulse is inecident
on a liquid hydrogen target 1 cm long, viewed by the 100-
element hodoscope.

OPTION 3:

The internal beam is incident on a Hp gas jet during
the acceleration. A novel technique using one range tele-
scope consisting of 5 counters is proposed to investigate the
same mass-~spectrum of baryons as in Options 1 and 2, with sim-
ilar mass resolution. Recoill protons of fixed momentum, 650
MeV/c (B = 0.6), at a fixed laboratory angle (55°) are selec-
ted by the telescope in the region of the Jacobian peak. At
each passage of the beam the emission of the proton corres-
ponds to different and definite value of the missing-mass,
My%:. The time of each event is recorded; since it is propor-
tional to the proton energy during the acceleration, the dis-
tribution of trigger times gives the N¥-spectrum directly.
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I. Physics Justification and Aims

We propose to investigate the missing-mass spectrum of the
recoil proton emitted backward in the center-of-mass in the reac-
tion

Py * Py * Py *+ DT (1)

where (MM)' is a baryon resonance of isotropic spin I = % or %.

The search for heavy baryon resonances in the unexplored region
above 4 GeV mass is expected to bring answers to the following
questions: |

- Do baryon resonances above M = 4 GeV exist?

- If so, are they only a small fraction of the inelastic
cross-section or is the other extreme, "multiresonance
dominance" assumption, valid there? (See e.g. Hararilz
"Is everything made out of resonances?")

- How far in mass does the empirical linear relation between —
'M2 and spin hold? Will the Regge trajectory begin to bend
over at a certain mass; if so, which way? (We will check
this by investigating how far the equal mass-spacing persists).

-How do the physical widths of the baryon resonances change
with mass M? Do they get broader or narrower? (See e.g.

2

Goldberg®: "Will the resonances on the leading trajectories

become stable to strong decay at high 5pin?")
~Assuming that the empirical interval rule
aM? = 1 Gev? (2)
holds at heavy masses, the expected separation between peaks will
be

125 MeV at M

L GeV . (3)

50 MeV at M 10 GeV %)
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These numbers dictate that the resolution, T » in the experiment

res
should be: .
Presi[iB2 MeV| at M = 4 GeV (5)
= 10 GeV | (6)

rresizxzs MeV| at M

The proposed experiment will provide almost twice as good resolu-
tion as the .values (5-6) [See Tables 2,3].

The number of peaks, expected on the basis of (2), in the region

2 _ .2 .

between M=4 GeV and M=10 GeV is 10° - U4 8,
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II. Experimental Method

The experiment can be performed in any one of three proton

beams:

13

- the extracted beam of 10 protons/pulse (OPTION 1)

10

- the diffracted beam of 10 protons/pulse (OPTION 2);

- the internal beam inside the main ring (OPTION 3).

Options 1 and 2 are the "old" versions of the "“Jacobian peak”

method3 in which the incident proton momentum Py is fixed and

different recoil angles 6, are measured (Fig. 1). The essential
points of the measurement are that the angular distribution of the
low momentum protons emitted at large angles gives directly the
hissing-mass distribution and that the angular resolution deter-

mines almost entirely the mass-resolution (Fig. 5).

Option 3 is a novel application of the method. If the experiment
is done in the internal beam during the acceleration (Fig. 6), the
hodoscope may be reduced to one element (i.e. no hodoscope is
needed). In this case the variable is the incident proton momentum
Py both the recoil angle 83 and recoil momentum D3 are fixeda.
This method uses the fact that at the maximum angle the recoil mo-
mentum is constant.to 5% while the bombarding energy changes from

20 to 200 GeV. This is shown in Fig. 3.

Mass Resolution: The mass-resolution, M, is the sum of three terms

22 (M52 45 2 0 (M2 5 7y (2 4 2 (8)

oM 3b5 3 3p; 1 3e,

The first (dependence on recoil proton momentum) is zero at

the maximum angle and negligible over the angular interval A8, used.
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ap3 3

= 0 at 6, = 83(Max)

(9)

The second term (dependence on incident proton momentum pl)

is negligible in comparison to the third term (dependence on recoil

angle 63), which is

MeV
gm at 100 GeV/c
aM  _
63 -
MeV
1351?5:1—5 at 200 GeV/c

so that only 63 needs to be measured accurately.

(10a)

(10b)

‘Since the momenta

of the recoil protons are relatively low (400 to 850 MeV/c), the

limiting factor in the measurement of 63 is multiple Coulomb scat-

tering. The mass resolution as a function of incident momentum

and missing mass is given in Tables 2 and 3 and in Figure 4.

Selection of the "correct" protons without magnetic analysis

The method requires the identification of the proton (dis-~

crimination of p from m and K) and the measurement of its momentum

to 10%; the momentum range is 400 - 850 MeV/c.

Both these re-

quirements are met by combining the following 3 measurements:

Pulse Height: Table 4 gives dE/dX values for the recoil protons

in the various counter. Values range as high as 9x minimum ionizing.

Pulse height discrimination will be used on all counters.

Time-of-flight is measured between counter Cy and C3 which span

10 to 15 feet. Time differences between protons of interest and

elastic protons are given in Table 4.

Range Selection is achieved by two tapered aluminum absorbers;

a thick absorber which determines the threshold momentum pP; and a
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thin absorber, used in conjunction with a veto counter behind it,
which determines the momentum bite Ap3. Absorber thicknesses are
given in Table 4.

Rejection rates of 99.5% for m's and K's have been accom-
plished in this manner.

General Remarks;

Investigations3“5 of the missing-mass spectrum in collisions
of the type (1) have hitherto been done mostly near 0° emission of

the recoil particle whose missing-mass 1is measured. In contrast,

we use the region of maximum angle ("Jacobian peak'"), which has several

advantages over the 0° region:

- The detectors are far outside the major cone of background
spray which is typically #5° (Lab); for comparison, the

maximum angle in reaction (1) 1s 45° to 70° (Lab).

CM Lab

- The 4o~ - d@ transformation has a sharp maximum at

63(Max); thus even for isotropic CM angular distribution

the number of events is at least an order of magnitude higher

than at any other angle. The peripheral production of N#*'s
enhances this number by a large factor, depending on the
do/dt dependence.

- At Ga(Max} the mass resolufion is  always Dbetter because

of Condition (9).
- Since 83(Max} is directly related to the missing-mass, the

mass spectrum is given directly and immediately.




III. Experimental Setup for Options 1 and 2 (Extracted Proton Beams)

The experimental arrangement is shown in Fig. 5. We plan

lo‘or lOlafpulse intensity

to use the extracted proton beam of 10
at two momenta; 100 and 200 GeV/c to scan the mass bands from U4
to 7 GeV and 5 to 10 GeV respectively. The proton beam is incident
on a "point" hydrogen target (N%") and the recoil protons are de-
tected at the maximum angle of recoil 63(Max) by counters C, to
C3. A momentum bite Ap of 10% is achieved by méans of two tapered
absorbers (Fig. 5), the trigger logic being 12345,

The position of each event is recorded by one 1l00-element
counter hodoscope (each element is %” wide). This information,
in conjunction with the point target, determines the recoil angle
5.

The horizontal angular acceptance per one hodoscope element

is A8 = 1.4 mr/elemént. The vertical angular acceptance of the -
spectrometer is 33 mr. The corresponding laboratory solid angle
is

AR = 4.5 x 10™° ster/element.

The mass-bite per setting of the spectrometer is 1.3 GeV
and 1.8 GeV at incident momenta of 100 and 200 GeV/c respectively.
The spectrometer will be moved between sLab = 45° and 70° in four

steps for both incident momenta to cover the mass region 4 to 10

GeV with a mass resolution of %25 MeV or better.
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IV. Experimental Setup for Option 3 (Gas Jet in Internal Beam)

The experimental apparatus for this option (Fig. ©6) consists
of a hydrogen gas Jjet in the internal beam during acceleration.
The jet is viewed by a counter-range-telescope at fixed angle,
the telescope being small enough to fit inside the 9 foot wide
main tunnel. The recoil. = protons from the reaction p+p~+ p+MM
are detected at a fixed momentum of ~650 MeV/c * 5% and fixed
angle of 55° (Lab). Under these conditions, during acceleration
of the internal beam from 20 GeV/c¢ to 500 GeV/c, the spectrometer
selects Jacobian peaks corresponding to missing-masses from 3 GeV

to 13 GeV respectively (See Fig. 3). The momentum bite Ap

of 10% is achieved by means of two absorbers (Fig. 6), the trigger

logic being 12345. The time of each event is recorded and

since time-is proportional to the proton energy during accelera-

tion, the number of events versus time giwes the missing-mass spectrum
directly.

The protons of interest are selected by means of range, time-
of-flight (B = 0.6), and pulse height.) Events are recorded in a
1000 channel pulse height analyzer. ©No hodoscopes, magnets, wire
planes or computers are used. The expected méss resolution is
+10 MeV and t40 MeV at missing masses of 3 GeV and 13 GeV respec-
tively. The resolution as a function of missing mass is given in
Fig. 4 together with the expected separation between successivé
peaks. The variation of the recoil momentum P3 from 614 MeV/c at
Py = 20 GeV/c to 655 MeV/c at p; = 500 GeV/c¢ 1s smaller than the
momentum bite Ap of 10% and does not contribute to the mass resolu-

tion (See Eq. 9).

S
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V. Counting Rates and Statistical "Sensitivity" to Detect Peaks

To estimate the counting rate we need the absolute values of
the double-differential inelastic pp cross-section do/(dt dM). We

assume the general behavior

dzc

=% [ppop+(aM = 1 BeW)] = AePt mb

5 (11)
(GeV/c)"GeV

Our compilation of the existing data up to 30 GeV on pp+p+MM indi-
cates that the inelastic processes at medium t values (0.2 - .6)

can be approximately described either by A = 50, b = §, or by A = 200,
b = 8. The first set of values is compatible with the theoretical
calculation of Satz8 who predicts the asymptotic value of b for
two~-body (resonant + non-resonant) production: as M + «, b + 5,

For an average recoil momentum of p3 = 0.6 GeV/e, £t = 0.36, A = 50,

b = 5 gives
2 2 N
d”o -27 cm
= 8 x 10 (12)
dtdM (GeV/c)?GeV

The counting rate (resonant plus non-resonant) 1s given by

2

d I (N, N (At aM A¢) (13)

Rate = (dth

where the quantities are given in Table 1.

Equation (13) becomes

=30 /pulse (over 100 hod.el.) (1&)

Rate (Opt. 1,2) = 6 3 10 Np Ny

and

Rate (Opt.'3) =6 x 10752 x Np Ny/pulse (10° traversals) (15)

Let us call statistical significance s the total statistical error

in % over the width equal to the full-width resolution, T = 50 MeV.
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This is typically 3 bins in our case, so that, for one day of
running

s = — =280 o (16)

vRate/day

We set the criterion that the peak has to have at least 5 standard
deviations to be believed real. We define by S the sensitivity of
the experiment to detect a peak equal to or narrower than the re-

solution as 5 times s:

Sensitivity S = 5s = 16 % (17)

vRate/pulse

where we assumed 30,000 pulses/day. For example, S = 1% means:

"a peak with signal:background ratio 1/100 can be detected with §

standard deviations in 1 day of running."‘

e e
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VI. Experimental Mass Resolution

The main contribution to the mass resolution T eg COMmes
from the derivative 3M/863 and the uncertainty A6, in the measure- -
ment of 83. Since the’recoil momenta p, are low (400 to 850 MeV/c),
the limiting factor in the measurement is multiple Coulomb scat-
tering in the material between target center and the hodoscope

elements. The mass resolutions for options 1, 2 and 3 are given

in Tables 2 and 3 and Fig. 4.

VII. Comparison of the Options

A comparative survey of all options on this Proposal are

given in Table 5.
- It is evident that Option 3 is superior in all features.

13 17 atoms/

- If the beam becomes 5 x 10% and the H, jet 10
cm3, Option 1A becomes attractive.

- Option 1B can be used for the search of 1% peaks with
the presently planned parameters at a very early stage.

- Option 2 is sufficiently sensitive already with the
present parameters, but it requires opening of Area 2.

- All options offer good resolution, satisfying conditions

(5-8).
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TABLE 1

Counting Rate Parameters, Rates and Sensitivity to Detect Peak

(See Formulae 12-17 ).
Option 1 '
A(H, jet) B(CH,) Option 2 Option 3
Np = no. of inc. protons/pulse/cm2 1013 1043 1010 1018
Ny = no. of target H atoms/cm2 5%107° 2x10%2 3.6x1022 sx10%8
At = mom. transfer acceptance in (GeV/c)? 0.16 0.16 0.16 0.16
AM = typical mass bite in GeV 1.8 1.8 1.8 1.3x10"2
A¢ = vert.ang acceptance of Hodoscope
in mr 33 33 33 50
rp/2T = 53103 5 %10~ 5x107° 8x1073
R=Rate=counts/machine pulse (res+nonres) 3 1500% 2000 '30,000*
Ry=counts/day##% (res + nonres) 100,000 5x107% 6x10” 10°
s = significance of peak = Rate) /250
MeV mass band/day 2% 0.4% 0.1% 0.02%
S = sensitivity to detect peak in day 10% 2% 0.5% 0.10%

*Contribution from H, only.
**#Corrected for the carbon background.
*#%%30,000 pulses per day assumed

Tover the mass band =10 GeV

Carbon background could be 10 times larger.

PO HS0 TV SO U UV M WY



TABLE 2

Mass Resolution Options 1 and 2

(External Beam, H, gas jet and H, liquid targets)

.

p, = 100 GeV/c, 3M/38, = 9 MeV/mr

p; = 200 GeV/c, 3M/363 = 13 MeV/mr

Recoil
Momentum -
p3(MeV/c) Missing-mass Mass Resolution | Missing Mass Mass Resolution
(GeV) (MeV) (GeV) (GeV)
Option 1 400 4,0 24 5.6 34
H2 gas Jjet
13 600 5.5 15 7.7 +21
10 Beam
External 850 7.0 £12 10.0 £17
Option 2 400 4.0 +33 5.6 47
Liquid Hz
1010 Beam 6500 5.5 18 7.7 +26
External
850 4,0 14 10.0 +20




TABLE 3

Mass Resolution Option 3

(Variable incident momentum, i.e. internal beam)

P3«= 650 MeV/c, Angular Resolution = #2.0 mr

’Incident Missing Mass ' 3M/363 Mass
{onentun (Gt G ) Reselution
20 2.7 3.7 +8
50 4.2 | 6.3 +13
100 - ‘ 5.9 | ' 9.0 +18
200 ‘ 8.3 13. 26
500 13.0 20 40




Pulse Height, Time-of-Flight and Absorber Thickness

TABLE 4

"

py (MeV/c)

inC 3
(x Min.Ion.)

in 04,5
{(x Min.Ion.)

elastic (nsec.)

Recoil Momentum | Pulse Height Pulse Height ToF diff./10ft. 1st r 2nd
‘ inelastic to Absorber Absorber
(in. of Al) (in. of Al)

850

400 4.2 9.0 15 0.7 0.2
600 2.4 5.2 9 3.7 0.7
1.7 3.5 6 9.5 1.6




TABLE 5

Comparison of Options

Option 1A , Option 1B Option 2 Option 3
13 13 10
10 extracted 107" extract=2 | 10 extracted ! ;
FEATURES: internal beam
p's p's p's :
1. Simplicity |gas jet target,| CH, film target,| Liguid H tar- Gas jet target
160G ei. hodo- 108 el. hodo- gets,100 el. 5 counter
of setup scope, 5 trig- scope, 5 trig- hodoscope, 5 telescope
ger counters | ger counters trigger count-
ers
2, Simplicity Ichange angle, change angle, change angle, No change
of opera- timing and timing and timing and (fixed para=~
tion range between range between range between meters for all
' rUns runs runs masses)
3. Resolution [t12 to 124 £12 to 224 14 to =23 +13 to *26,
(MeV)
4. Events per
1.8 GeV per 5 7 7 ‘ 9 -
day (res + 10 5 x 10 6 x 10 10
nonres)
5. Peak signi=-
ficance s 2% O0.u4% 0.1% 0.02%
per day (16)
6. Sensitivity
S=5s to see 10% 2% 0.5% 0.1%
peak/day(17)
7a.Running time
to scan mass
band 4-10 GeV, 300 days 12 days 1 day 24 min..
to:-get S5=1%
7b.?nnning‘time
to scan mass 4 3 9
band 4-10 GeVi 3 x 10 days 107 days 10" days 2 days
to get S=0.1%
8. Expansion of !
Exp. area | YES YES NO NO
needed ﬁ §
9. Can be done ;..beam is «++ beam is .».Exp. area 2 I ..Beam is
as soon as.. | extracted extracted is open | accelerated
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November 18, 1970

Appendix to Proposal #67 containing:

1) Results from PPA using identical apparatus as proposed
for NAL experiment #67

2) Monte-Carlo results for proposed NAL experiment #67.
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University. ~- The missing-mass spectrum of
.protons from the reaction p + p + p + MM is
measured at PPA in the mass region from 1200
to 1800 MeV with _a resolution of %5 MeV and
statistics of 107 events per 2 MeV bin. The
magnet-less spectrometer consists of only a
"point" liquid hydrogen target (2 cm) and one
60~element hodoscope measuring recoil angle.
The "Jacobian peak" protons are selected by
means of range and time-~of~flight. The hod-

- -oscope angular distribution of these protons

gives the N¥ mass spectrum directly, displayed
on & pulse-height analyser. Strong 4(1236),
N¥(1520) and N*(1690) peaks are observed. The
preliminary values for the widths of the three
peaks are 10212, 78+5 and 110x20 MeV respec-
tively. s
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Figure ‘1

Figure 2

Figure 3

Figure 4

FIGURE CAPTIONS

Missing-mass spectrometer expifimental setup. The
extracted proton beam (2 x 10~*/sec) of variable energy
2.7 -~ 3 GeV comes from the left; by monitoring the
extraction time the proton energy is known for each
trigger. The trigger time is recorded in one dimen=-
sion of a 2-dimensional pulse~height analyser, the other

‘dimension being the hodoscope element (angle of the

recoil proton). The timing counters are from 1/32"

to 1/4" thick with isochrornous light plpes. Each

hodoscope element is 1/2" wide and 4" high, subtend-
ing 3 mr.

Kinematics: Laboratory proton angle versus laboratory
proton momentum. The boxes illustrate the spectrometer
acceptance at one setting. , .

-

Missing-mass spectrum in the region of A(1l236}: Rate
versus Mass (GeV) in 2 MeV steps. -

Missing-mass spectrum in the region of N*(1520): Rate
versus Mass (GeV) in 2 Mev step. Note suppressed zero
on vertical scale. -
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Proposal #67 to National Accelerator Laboratory

Rutgers - The State University of New Jersey

(Search for Baryon Resonances up to 10 GeV Mass
Produced in p + p » p + MM with a Resolution of %25 MeV)

Contents: a) Description of Monte Carlo Program
b) Results of Monte Carlo Program
c) Revised Table 5 {'Comparison of

Option')




The Rutgers group has developed a Monte Carlo program to
investigate the sensitivity of our abparatus to expected resonances
in the reaction p+p»p+Missing Mass. Wofking backwards from reason-
‘able assumed properties of résonances and of background, experimental
resolution was folded in to see what kind of experimental data can
rea}istically be expected. By using thsical parameters correspond-
ing to our apparatus we have shown that the proposed experiment
could indeed provide a meaningful set of results and conclusions.
Because of the simplicity of the experimental apparatus it has been
poséible to check anal?tically the results of the Monte Carlo pro-
gram.

The essential 'ingredients' of the program are as follows:

I. Experimental apparatus

This is discussed in detail in our proposal and only those

aspects relevant to the Monte Carlo Calculation are mentioned here.

Effects considered are:

1) Multiple scattering along spectrometer and in target

2) &

3) Nuclear scattering in counters, absorbers and target

losses along spectrometer

cell walls
4) Finite target volume
5) PFinite beam size

6) Finite size of hodoscope elements

The spectrometer consisted of the following elements:




-2
Distance from

| Thickness target
Element Material (inches) (inches)
Target H, .2
Target cell wall CH 0.006 0.2
c1 cH 0.036 120
C2 CH 0.25 179
Hodoscope CH 0.25 180
C3 ' CH 0.25 240
15t absorber Al variable 246
ey CH 0.25 260
2"Y absorber Al 1.0 272

CH 0.25 284

CS

not to scale

Hodoscope




IT. Resonance
Resonances were assumed to be spaced following the empirical

interval rule AMz = ] GeVz.

The physical widths were taken to be
certain fracﬁions of the spacing. Obviously the cleanest detections
are>for the narrowest widths and, as expected, the spectrometer was
insensitive to resonances with widths = spacing between neighboring
bumps. As the mass increases, there are reasons to expect resonances

to become narrower more quickly than the spacing between resonances

1 . .
decreaaes. The cross section for resonance production was taken

do ‘
_§%§.= asPt, The value of b = 5 (GeV) ? was

assumed2 and, by f1x1ng the value of UEO:'

to be of the form
the constant A is deter-

mined by integration.

IIX. Background

The amount of nonresonant background relative to resonances
was determined in the following way. First, a simple expression
for the inelastic background was found which reproduced the data

of Awschalom and White,3 The empirical form found was

do., -~P

inel. ll max, 2
inel. o g(p ) g (P, )=[P ] (e ]
ap ar,, 11)=0P 6" % oew,

where Py+ Py are in ¢. of m. This result is similar to that of
'I'rilling.4
The cross section for background accepted by our apparatus

can then be determined by integration to be




-

f(?l) g(Pll) dp, 4ap

f L 11
Ao .. sacceptance
Bg £(P,) g(p,.) dp, ap.. .  inel.
[ &K 11 1 11
everywhere

where Uin is taken to be 31.5 mb.

el

The cross section for a resonance to be accepted by our
apparatus is
t max

AOReS = Al

bt

t min
(where A and b are discussed in II).
Because we are looking in the region where, with A constant and b
variable, the lines %% vs t cross, the value of AURes is insensi-
tive to the exact value of b used (within the range 2 < b < 15).

The number of background particles NBg is then related to

the number of resonance particles Npes by

NBg - Bg
Res Res

Because the baékground function has no structure and varies
slowly over the hodoscope, background particles were distributed
randomly over the hodoscope counters according to the background
distribution.

Since the total background is in correct proportion to the
number of resonance particlés the size of statistical fluctuations
of background relative to resonance ﬁeaks is shown for an assumed

tot

Opes and assumed total experimental counts.
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L2230 2007380838383 858 8039303802320 0080800880088 08380289990893934889890382 80808082823 9805048088¢820¢
H3OOXCXXXXXK XX KX XXXK XXX XX XXX XX XX KX KK LXK XXX XK XK NCRKK LK KK XXX XK XX RHXH KK XX XK XK AKX XK KX XXX XX
125283502805 33203538 2505005040533 5 8825523850503 28080020003 8888508030503 Ct 0000080808208 08%
00O XXOERK XK XXX XK XHXH XX XX XEXK XX HXXXKXK KKK XK NH XXX XK XK K XXX XK KN XXX KK XX XX XX XX X XX
F XXX XX XXX KKK KL XXX XX XK XK XX KX XX KK XXX XKL XX KXXK KX RKXONK XK XK XK XXX XXX XK XXX XXX AXX XX XX KX XN XX
*XXXXXXXXXXXXXXXXXXXXXXXXX’(XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxXXXxXxXXXxXXXXXxXxXxXxXxXxX
JOOCXORR X6 XX XXX XKKX XXX XXX XN XK XK XK XN KX XXXOOCKXXKK XX XXX XK XX XK XX XN XK XK XX XX XK AKX XX XK XX
5@#XXXXXxXxXxXXXxxxxxxxxxXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxxxxxXXXxxxXxXxXXXXXxXXXxxxxxXxXxxxX
# XXXXXXXXXXKX KKK XX XXX XL XLXXXK XXX KK XXX XXX XK KK KH XX KAXLXHXN KK XK XXX XXX XL XK XK XX XKXK KK XK XK XK XK XX
L 830840800098 08850883 0038080000038 80808880 0088300 ¢88885888995380338 3308880008808 82880808080¢68808080.
12933890983 298590336330503¢580880880 203930880080 0888¢523300888983 388305883888 05300003 08080003850 00903287
2335883208083 83 3088008000808 0 8¢5 8538250388080 808083808038080805 0808880808980 80508880808080808¢ 3280808 ed
# XX XXXKXAXAXX XX XXX XK XK XX XX KKK LK XK XK XK XK KK XX XXX XK XK XK KK XXX KKK XXX XXX XK KK KK XK XK XK XN XK
A XXXXOCXX XXX XXX XXXX XXX LXXX LKL EAXXXKXXKLRL XA XX AKXX KKK XK KKK XX XX LXXX KKK XK XXX KA KX XXX
¢xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

+ XXX XA XXKHOOCOOOOXXX XXX XXEXXNEKXXXKXXKKAHXKX XXX XE XXX XAELEAXXL ORI IR X KA XXX XXX XXX KX XA AN 2

XXXXKEXOOONX XK XNXNEK KX KON KRN XXKK XXX XK XA OO KX XK XK XXX HHOXH XXX XK XK XXX KX XH XX KX XXX

B XX+t et bt e XX 2t atb st e XUt ot 4t p e e XN b at o b 4 e XUb a2+ 4 XXt a2 et 1 b 4 XX P4 F 4 b 454X X b e P4t at e XX+ st 4+ 42X Xttt st et e XXt ot e bt XX

2.00E-81 1.08E+21 2.20E+¥; 3.4PE+By 4,88E+2y 5,03E+21 6,00E+01 7.00E+Qy 8.08E+@1 9,82E+Q1 1,0PE+82 1,18E+2p
2.5t Gav HODOSCOPE ELEMENT (MASS) 3.4 cev

TOTAL WEIGHT OF EVENTS PLOTTED =  12492,3 AVG.= 49,8828 WIDTH=  2g.8711
DATE: ©2/24/71  yIME: 21:94:@6  RUNT  wovcw o reevavs pane o NCE LASY CALL = 717,850 SEC, TIME/EVENT = 2, 35892

NUMBER OF EVENTS

r kB 3B R R 2 T EXK S LN oS T E EXME P A AIME P &4 + >



NUMBER OF EVENTS

PLOT NyizER 2 WOQTH

’XX********XX+*******XX****+***XX****+***XX+*+*+*+*XX**¢*+*+*XX¢*******XX***++*+*XX+*+*+**+XX+++***#*XX*’******XX
25 39X

+

P, = [oo GEV; Mops = 4 cEV; Tepg = & MEV

Opop = -1 MBI SPACING = }25 MEV; P-BITE = t 1§ MEV

204 TARGET ; a(nfu44¢£ .,‘aicLchrl;; — |t clrownstdin

AR IR AR S A R R S

4 *3

159¢x s 3X, 43 xX3 . :
+ X  AXX 34 Xx X Xx XXX X X : 3 X:3
+ 4x 131 XxXx xXx 4xXx 3xXx3 XxXx X4xy , X4Xxt JxXX. '
+ xX3 XXX X XxXx 43Xy X, X Xx X e X XXXY XXxX4 PXXXX X IxXYXX4 ' XxXxXx4 X
+ X¥X4 AXXXXXT 2 XxAXRX e e IXXYAxX IXXXXXE, o XX XXXX 0, 4XxXxX XxXxX xXx XXX XX Y X P XX XXX 4XxX
+ X XX X3 X3 Xy XX Xx X4 5x Xx Xx Xx Xx XX Xx XX Xx 3 3x Xx Xx Xy X8 Xx Xx Xy Xx Xx X3 Xx XX XX 3 % Xx Xx Xx X4 Iy Xx Xy ¥x Xy Xy X Xx Xx Xx ¥x XX
FOXXXXAXXKXXKXKXARE XA XX KA KA RX XXX KKK AR XK XK KK XK LXK XXX K XK KA XK IR XA KX XK XX XXX XX KX X g Xy XK X
* XX XX XX XK XH XK X XK XX KK XK XX XA XK XK X Xy XK X XY XX KK X X X X X X X X X X X XX X X X X X XX X X X X X X X X% Xx Xx
* XXX XXX XX 30X XX XX XX XX XX XX XXX XX XX XX XX XX XXX KX XX XXX WK XX XX XX XX WK XX XX XXX XX XXX X XX XX XX XX XX
XOOCXXXXXX XK XN XXX XXX XN XHXRX K XX KXKKR XXX KKK XA XK XA KKK XHOOKN XK XK XK XK XHXKKK XX XA KKK XXX KX XK XK XK XK XX XX

100¢xxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxx
XXXXXOOOOEXXCCKXXR X XXX XK XXX XK XX XXX XXX XXX KX KX XX XXX XXX KK XX XXX XXX XXX XN XX XK XX
A 2008030835353 3 5899898880 639%8¢8358 8033888380808 30828¢ 388032808282 08 808082820430 0833¢8085¢08¢8382828%
# XX XXX KX XX XXXR XL XXX KKK XX XK XXX XX XXXR KK RK XX XX XXKX KKK HX KK XXX XK XK KKK XK XK XK KR XK XX XK XK XK XK XX
00290938398 88335903889909 0989800383 89998090808358833995¢30835298805¢82308580485¢8090303¢5350835080869598704
+ XX XXX XLXXXK XK XK XXX K XK XXX XXX KX XK KKK XK KX KR XA XK XXX KK XA XK KKK KK XKH KK XK XX HX KKK XA XKXK XK XXX XK XX
FHXXXXXX XXX HOOKKHHXXK KR XX XXX XX XKLL XX XK KA XX XK XXX XX LK HUHXXXA XXX XHAXKX KX XK XXX XX XX EXXXX K XK XK XX XX XX
XXX XX KK XA XK KL XN KK KKK XY XA XXX EK AKX KK XK XK XXX XK KKK KK AR KKK KK XK XK XXX XK XK XK XK XK KA XX XX XK XK XK XK XX
FXXXXXXXKLXXK A XKXAXXLXKEKEXXXX XX XXX XXX K XXX KX XXXHAXXXXE KKK XK XXX KK XX XXX AXXX XXX KKK XK KX XK KK XX KX
XXX XX KX XX LKA XK XK XK XXX XX XK XK XX KK XXX KX KX KKK KX XK KX KK XK KX KX KK XX KX KKK XX XE XX KK XXX XX XK KA XX XX XX XX XX

5“¢XxXxXxXxXxXxXxXxxxXxXxXxXxxxXxxXXxxxxxXXXXxxxxxxxxxxXxxxXXXXXxXxXXxXXXXxXxxxxXXXXxxxxxXXXxxxxxxxxxxxx
+ XA XX XX XX XAKL XXX XX XX XX XX XX XK XK XXKX XK XX XXKK XX KX KX XA XX KKK XHNKH XK XK XK KX XK KAXK XK XK XK XA XK KK
XXX XXRK AN XX KKK XHEX XXX HKIOORKKHXK XXX XK XK AKX XE XX XK KKK A XXX XXX XK XK UX XK XK XK XK XXX XK KX XA XK XX
+XXXXXXKKXK XX XKXK XN XXX KX LK XK KON XK LUK XXXX XXX XXX XX K XN XHXE XXX XK AKX KKK XXX X XN XK XN XK XX
FXXXXAXXEXX AR XL KK KR XK XX XK XXX XXKK XXX XXX KX LXK XX AKX XXX XXX XXX XX XXX KX AAXK KX XX XK XXX XXX XX XX XX 3
XX XAXA XK XX KLKR XK XK KK XK XK XK KKK XK KN XK XXX XK XK XXX XK KX KX X XK XK XKXK KK XK XXX KK XXX R XK XK XX XK XK XK XK X
FXXUKXX XK R XXX YK KIKK XX K HOXX KX KK KX KXRXHK XXX XX K KOO KX XX OO XX XX XXX XXX XX XK XK XK AX XXX XK XXX XXX
+ XX KX XXCHOCOOC0EK KKK XK XXX XK XX XK IR K XX XX XXX 0O XK XN XK XK XX XK XK XN XY XKKH XK XK XX XK XN XK XK XK X
FAXXXXXAXXXXXXK XK XX KX XX XXX K KOO XXX XXX AKX XXX XX XX XXX XX XXX XK XX XL XXX XX AXAX XK XX XK K XX XXX
XXX XK XXX XX KO0 00X XX XXOO0XX XXX XXX XX XK XXX XK XX XA XXX XK XK XK XX KKK XXXK XK XK XK AN XK AH UK XX XX XN XK XXX
B XX et st st aX Xt st ot gt s X Xt ot ot st aX Xt 4t ot oo aX Xt ot gbat a X XF 4t 4t et XX b et ab gt g YN b gt pb st XYt et at st e X AP 4+ 4t b e XX+ 4+ s+ 2+ XX

2.02E-31 1.04E+01 2,80E+B1 3.00E+@1 4,BRE+Py S.8BE+G1 6,B2E+@1 7.02E+@1 8,BZE+01 9,02E+81 1.00E+P2 1.1@E+02
3.2¢ GEvV 4.5¢ Gev

X
X

XE* #+# 4 4 58 XK ¥4+ ¢4+ %2 QXXQQQOQ‘QQ EHIHE SF 2 E KA P+ F e

HCODOSCOPE ELEMENT (MASS)

TOTAL WEIGHT OF EVENTS PLOTTED =  134g4.2 vz 49,8745 WIDTHE  28.8870

DaTp:

22724771 TIME: 24qi34:17 RUNT * ) o ) . - LaST pALl = 198,182 S5£C, TIMEZEVENT = #,59907




_ . - S :
P, = loo GEV; M b cev; nps = & MEV

RES
PLOT NuyMgER 2 HOpTH

KXo betasrexXetossssoxhossresssyXosssssrsxXesotionsy) Opon = o1 MBS SPACING = €3 MEV; P-BITE = t 25 MEV

250¢x
+ .
+
N TARGET: X&fuxxel ,lezLAaa;a«.- | Com olbcsntlin
. ’ s .
+ N 0 M
+ 4 X X 3 X
+ X . X Xe X X H X X 3
+ 3 X X 4 X Xx X X X X X X,
X . X 3x X X X XX X 4% x4 X, Xx xX

200X X X xX X1 Xx xX X x 3x XX XX IxX xX3 Xx
* H X xX X Xy xX XX Xx XX xX Xy ixX XXx XXX xX
+ Xx XX Xy Xx XX o XX Xx4 x X XXx Xx xXx o xXx XxX  XxXx  xXxX
+ XX Xx o XX X X4 Xy Xyg X XX¥ Xy Xy X xX4 Xx X Xy X X Xx XXxX i XyXy
+ x4 XX xXx Xy X Xy X x XX Xx X Py X XXX XXxX tx Xy XXxX  IXxX, AxXyx XyXxX (
+ XXy  3Xx KX XXX xXX. o tXxX XXX XXX XXX I XxXX 8 XXXX T AXxX) XXX XX XXX, XX XXX
+ X xX XxXx xXx XX xX XXy XyXx? XX xXxXxd SxX X xXxXxXxX XxXxXIXxXxX 4xXxXxXxXxXxX xX xXxX
+ XXX ygataxXxX  xXxX XxXx  IxXXX, XXXXT XXX QXXX N XX XX AKX XX XX KX AXXN KK XX XX KX KK XX XXX XX KX N X XX XX X K
XXX XX XX XX XX AT AxX X XXX XX XK X X )X X 00X X XX 8K )X )X X 3% )% XX X 30X )X X 3K X XX XX XX XX %X XX xX xX XX

X XK XK XX KL XXX KN XX XX XS A KA XK XK XX KX XA KKK XX KX XK XK XK XX KR XK KKK XXX XK XK AR XN XX XK X XX XX XK
158¢x XXXKXKXXK KX LA XX KX AR KK AKX XXX KA XXX XX AKX AXX AKX KKK AKX AX XXX XX KK XXX XX KKK R X X Xy X x X
* Ay Xy XXX XX XX Xy X g X g X g Xy X X g X X XXX g X X g Xt Xog X X X X g X g Xt X g Xg Xy XXy Ky X X g Ko Xg Xk Xt X X X g Xy Xx Xy X x X x XX
+xX XX XXX X X )X X X Xy X )X K )X X X X xX X )X X xX X XX X ) xX X X X X )X 5 X X X )X X X X Xy X X X X X xeX x X X X
+ X XY K XX KA XA X g X X X X o Kot X X Xog Xy X Xog X Xog Xog Xt Xg X X g Xog X Xox X X g Xog X Xox X X X X e X X g X o X Xt X Xy X X Xy Xy X X
XXX XX XX XX XX KX XX KK X XX XX XK XX X )X XX X XX X XX XX X XX XX XX XX )X 0% XX XX XX XX XX XX X XX XX XX %X XX X XX XX XX %X XX XX XX
+ X XX Xy X XXX XXX XXX XXX XXX KX KOO XXX KKK XXX XXX XX XK HRX AKX XK KXY XXX XXX XXX XX XXX
+ XXX XX XX XX XX XX )X X X XXX XXX XX XX 0 X XX XK )X 306 XX XX XX XX XXX XX X XX XX XX X X XX XX XX X XXX X X X X XX X X
F XXX XK XK XX XK XK XK X XK XK XA XK KA X K K XX KKK X KA K XXX X X o XK XK o X X X X g X X g X X Ko Xg X Xox Xox Xx X X X x Xy Xx
30X KX XX K XXX XXX X XX XX X )X XX XX X XX )X X OO0 X XX XX XX X X )X X X XX x X x X e X x X x X xX xX xX
XOOCOOCCOCOEEXOENK XXX XX XX XXX XY XK XXX XKXKXK XK KR XK XK XL XK XK XX KK KK KX XN XK XK XK XK XA XXX XK XK XA XK
1@ XX000ONEXXX XX XXX XX KX KX XXX XK XXX XX XXX XX HXEXX KX XXX XK XX XXX KK XX KX KK XK KK KX KKK KK XX KK XX KX XX KX KK
XXX XOOCKK XX XXX XXX XXX XK XK XK XK XA XA XK XK XK XK XK KR XK KL KK XK XK XK X XK X KK XK XK XK XX KK XA XK XK XK XK XK XK XK
AR 2009083500000 2300 8880000080200 5 2883088803 05850.835'03 898905252 524082508050.825250.92525290525¢572 528292
+ 0000000 XX KX XXX XXX XNKK XK X XK XX XK KKK KX XX IO KKK X XK XK XK X XK XK X X XK X X X XX X g XX
FXO0OKOEXO0X XXX XX KKK XX XX OOOCXX XXXEO0OO0C0XX XX XX XXRKK XX N KX XK XXX XX KK XX XX XXX XK KX XX
+ 300 XX XX XK XX XX XX XX XK XXXH XXO00XK XX XK XX XK XX XK XK XK KK XA XK KK XK XK KK XK XK XK XX XK XK XK KK KK XA XK XK XK XK XX XK XK KR XX XX X
+0O0OOOOCNOCOEOOCOOOXXX XX XX XX XXXXXXXXEXLXXXAXXXXAX XX KKK X XXX KKK KX KA XXX KA X KX K
+ XO0K% X XX XX XK XX XK XXX XX XX XX XX XK XK XK XK XK XK X X0 XK XK XK X XX XK X X0 X XX XX XXX XX XX XX XX X XX X XX X X XX XX X XX
+XXOXO0RXOO0EX0O0X0XEOO0OOEXOO0RX XX XX XX XX XK XXOOOE00XK0EO0000E XX 0K XX XX XX XXX XXX XX XK XK XX XX XX XX XX XX XX
XXXXHAR XK XX XXXH XK KK XKXKK XK XK XK XK XX XK XK XK XK KKOCXK O XK XK XN XXX XL XK KKK XXX LK XX XX XK XN XN XK KK XK KK XX XX XX
SBEX 0NN XX XX XX XK XXX XXX XX XK XX XK KX XXX XK KX XXX XK XXX KH KX XK KX XK KX X XX K XXX N X X X XX
+XXXXKXXHXOXK XK XOCKK KN K XK XKL XK XK XK XK KK XK KX XK XK XK XK XXX XK LK KX KK KK KK XA KKK XK KK KK XXX K XK XK XX KK XK XK XX XX
+300XX000O0XO00XOEK XXX OO0 XX XXX OO0 XXX X0 XX XX XX XX XX XX XK XX XX XX XK XX AKX XK AKX XX XX XX
+ 300 X0X0XX XXX X000 XX XXX XX XK XXX XX XX XX XN XK XN XK XK XK XXX XA XK XX XXX XKXXXNXX KN XK XK X XY X XX XX XK XX XK
* XO6XONCXN XX XX XX XX KX XX XX KX XX XX KX XK XX UK KX KL XX XK KKK KK XX XXX AKX XX XK XK XK XK KK KK XK XK XK XK XK XK XK XK XK XK XK XK XK
+ XXOXXOXEO0OCXX XX XK XX XX XHXK KX XXX XK XK XKOOOKK XK KKK XX KX XX XXX X XK XK X XXER XN XN KX XK KK XK KX XX XK XX XX
H00XXXXXXEEXX XX XK XX OO0 XXX XXOOCXX XK XXX X XXX XX XXX XX XK XA OO XK XX XXX XX XX XX XK XX XK XX XX KKK XXX
+ XXX XX XXXXXOKK KKK XX XK XK XK XKHK XK KK XK XK XK KK XXX XA XK XK XK XK XA KK XK KKK XXX K XK XK XX XK XK XK XK KX XX XX XK XK XK XX
#XXXXOXOOOOOOOKEXXXXZOOOOEXX KX XXXXOOEXX X XOOCEXOOCK K XXX XX XXX ALK XXX XK XK XXX XXX XXX XXX KX 3
XOOOOCOEKX0XEX0XEX XXX XXX X XN KL KKK KRO0OCKKKK K AKX XXX XK XK KKK XXX XX XK XK AKX XK XX XK XX XK XXX
B XT3+t st e XXt v et pt e XX+t 424X Xt 2+ 4t 4 XAt 4t 4443 eXXP 4 242 2A X 44 44 42X AP 42 2 4+ X AP e+ 4+ 4+ 4 XN T4+ 4P 43+ X AF 4+ 4+ 444X X
2,22E-24 1,80E+21 2.72E+¥1  3,IBE+Ty 4,99E+31  S5.30E+I1 6. 30E+%1  T.I0E+Q1 B8,0pE+D1 9,9pE«P1  1.90E+02 1,1pE+Qp

53 cav HODOSCOPE ELEMENT (MASS) 653 Gev

TOTAL WEIGHT OF EVENTS PLOTTED = i8171,1 Ges= 58,5967 WIDTH= 28.8227
‘DATE: @2,23771 TIME:  21:22:51 RUNT: L L wwvs v pane 2 E LASY CALL = 359,829 SEC, TIME/EVENT = 1,75458

NUMBER OF EVENTS

o~

At At bt A EDXKE P P A E P EXKE RS A P A X
-



NUMBER OF EVENTS

KAt bt b 44X 0t 443+ 4+ Vet tpt et (b tetetet Xetrtatesy]

2509X ] = .1 MB; SPACING = b3 MEV; P-BITE =

+ &+

290

[

131
o

A

p,e2E-21

PLOT NuMein 2 M0 T P, = oo GEV; M = ¥ GEV; r =, A

RES RES

l

TOT :

-

. 4
X X
' X X

XX X

XX XX
: XX XX X4
XX . XX XX, dxX
XX 3X XX XX XX XX XXX xX¥
%X XX XX XX XX XXt L XX XX XXX 3IXXX
XX XX X X Xyt XX X X XXX XXX XXXX  XXX4XXXX
XX XX XX XXX XX XX WXXX ZXXX, XXXX 4XXXXxXXX
XX XX XX XX4 XXX  3XX XX 4XXXX, XXXXXXXAXAI XXX XX XX
. XX %X XX XX XXX XXX XXX 13XXIXXXX XXX XX AR XKAXXR XXX KK KX
XX X XX %X XXX XXX XX XX: XXX XX XXX XXXFEXXXXA XXX XXX XXX XK XA XXX KK XK XN KK XX
X X X4 XX XX XXX XXX PXX: XXX XXX XX 4XXXX e XXXXXXAXAXXKX XXX XX XXX AKX XXX KA XA XX KX
XX < XX X X XX o X XXX33XXX 4XXAXTXAXKKE XXX TAAXX XK XX XX XX XY XXX XA XXX XK XXX KK XK XA XA XK XA XK XX
XXT XYY XXX IXXXX XXX AXKXKE XX KK KLXE XK KKEXK LXK XX EXOA AKX AKX AKKAX XX XK XXX XX KX AA KK YN XX
+ XXX JXXX EFXKO, AX XX AX OO0 XXXX XXX XX XK XK XK XX XX XX XK XK XK XK XK XA XN KX XK KK XK XK KK XN XX XK XX XX XK XK
LA ER 5309523038888 9 03938888009 209800880008000888288088080880808880080808608093808¢05¢80598¢8%5¢8%8¢
XX XXX T XXX XK XX XXX XX KXX XX XK XXX XA XX KK XX KX XL KA XKXKXXX XXX KK XXX XX XK XK KX KK XK XX

4
3 1 X
X XX
X XX

I D X
KO X

4
x4

4

>

XK DK D D
bat
>

4 e e XK
~

WK XKW
>
-

4 H
X X
X . X
X % X
X X X
%

X

.

>
>
N
WM I KW N
P
3 »
>
MM I K B XK .

K AN

+ 4+ 4+ ¢ X
=
>
-
P4
>
>
»
e

LAGEXXOOCXX XX XX XK XK XX KOO KK XX XX XX XX XK XL KOCOKX XK KX XXX XX XX XX KX XX XXX XK XK XK XX KK XK XK XXX XHKX XX KK XX

0K XXX XK OO0 XXX XXX OO0 XX XX XXX XXX XX XX XX XXX XX XK XX XX XX XX XX XX XX XX XX XN XXXXKK KN KX KA XK KK XX
I35 8008083835003 83 0338048088 8383308080008¢830330830¢53 8383838388308 000808008000000083888880008080808¢.¢
3308830083030 203085830 3330008000000 0080300800883 88000083 03830803808 8030880030000008808008 080008030484
FXKOOO0OCOOOERX XX X000 XX 0000000000000 XX XXX XXX OO XXOOOOX XX XX XXX XX XX XXX XX XXX XX XX XX XX
2308830380808 3038000880500 8380038300800 8800800880400 83008088888883338383808088809038505808303088083 ¢804
L3800 0000008 3000004000030 ¢33 305880000303 00 83008800083 8¢ 8300840000803 8080008080880830880008080808¢8¢.¢
+ XOOGOOCXK XX XXX KKK XX RN XK XXX XXX XXX X3 XKXOO0OOC XX XX XN XX XX XX XX XX XX XXX XXKX XK XK XX KK KX
L3800 00 ¢S 0083004040400 8¢8RS RRCS0 R 0ER 0000388088088 8383800000800 0000000000080 00 00000ttt tts:
X000 XXCE XX XXX XXX XXX XXX XXX XXX XXX XXX XK XX XA XK XXX XX XA XA XXX XXX XXX XA XA XA XXX XA XK XK XX

SO0 XX X0CKX XX XX XX XX XXX XXX OCEOOOOOOEX XXX XXX XX XX XK XN XX XX XK XXX XXXH XX XXX XX XXX XK XK XX XK KK XK XX KK XK KK

I2985 090080880820 00300 8000300000088 0000088338800 0528000000080 8808880880583 850088088880858830089985948°%4:
1333830528303 2 0080080080000 0 0002000308030 80 00200800800 0800 2008888098 808323830080883808883088000898038¢8¢
A 0000XKKCOXCO0XXXEXXOOOOOXEXXX XXX XXX XXX XXX X000 XXX XX XXX XX XX XX XX XX XX XA XX XX
F OO0 XXX OO XX XX XX XXX XX XXXX XX XXX XXX XX KK XK KX XX XX XXX XX KK XX
+ 300X OOOOCK XK XXX XXX XX X000 XXX XX XXX XXX XX XX XX XXX XXX XXX XX
+ 300000000000 OO XXX XX XRKR XXX XXX XXX XX XXX XXX XX XXX XXX KX KK XXX KX
FXXXXOO0KXOOCEXXR XK XK KK IOCXXXROEXEXXXXK XXX X000 X OO XXX XXX XX XK XX XK XX XXX XX XXX XXX XA XX XK XK XX
YOO XX XK XX % XXXOOOOXCONOO0XEXX XXX XX XXOCOEXXXXOOOEXOOOX X0 OO XXX XXX XX XX XXX KX K KX
XXX 3OO0 X XXX OGO OO XXX XXX XXXXAXX XXX XXX XXX XX XXX XXX XXX KKK 5

MEV

t |S MEV

TARGET: f:gwwl .A"dnoi_(“ — | tn- aum«-ut&

+.34 Gev 250 Gev

HODOSCOPE ELEMENT (MASS)

TOTAL WEIGHT OF £VENTS PLOTTED = 14543.0 VGez 82,3459 WIDTH®  25.8035

Date:

#2/23/71 TIME:T 22111:78 RINT!  wceas-o- e vieniew = -u.CE LAST cALL = s5688.217 SEC, TIMEZEVENT =

M h AR HE EE FE EXOCE b h b A P h b b h $XNE o E b b A

R SE I T S S AR ST A RS R P PO O ERERLPE RS AL RL RS S L FLPL L P S AR EAFT RS S LIS S N NS CEAE T RS 6 L L I R S I DTS 1

1.7208+ 4y 2,008+91 3,22E+01 4,00E+01 5,30E+81 6,Q2E+d1  7.22E+01 8.0RE+J1L  9.22E+P1 1.20E+02 1.10E+@7

2.84421



.2

1.O

'PT"‘Pgwpg, + M
P =200 GeV/c

ELASTIC

eLAB (3)

When the spectrometer is set at the Jacobian peak of a
given missing mass (6.0 GeV in this example)}, a finite recoil
momentum bite Ap, produces a small spread in the recoil angle 6,.
However, the apparatus also accepts masses, which are not at théir
Jacobian peaks. These masses will have recoil angles with spreads
A83 and, therefore, reduced mass resolution. One solution to this
problem is to.reduce the size of Ap,. This effect is shown in the
following two computer outputs whicg have identical input except
for the size of Ap3.




pLgY NyMgER 2 HODTH = o . = 5. s = ’
) D Py 200 GEV; Mppe 5.8 GEV; I‘RES . A MEV

XN4+ 44t bd X Xbtatrtet XetatatreNetstotad A Xetrtrtasy, X
X

250 X = s = =
5 ‘ Opop = -1 MBI SPACING = 9| MEV; P-BITE = = [OMEV

TARGET: geto jit

200 ;
X H
: X X3

+*

L]

+

+

*

+

+

+

X

X

+*

3 X .

3 H X XX v X *

: X X X XX XX .

4X 14 XX X3 XX XX XX -

X XX XX XX3 4XxX XX XX XX ‘4x, .
XX3 XX XX XXX XXX XX XX XX XXX .
XXX XX «XX3 XXX XXX XXX XX XX! XXX X
XXX+ XXX XXXX XxXx XXX xXx 3xX XXX  xXx XxX Xy XXX XX XXX XxX o xXXX XXXx XXxXxXxXxX X
XXXXXXXXXX XXXX XXXX XXX XxX4 XXX3 XXX XXX XXXx4 XXX XXX XXX XXX& XXX XXXX XXX XXXXXXXXXX +
XxXxXxXxX X xXxXtXxXx XxX,4xXxX XxXx XxX xXx XxXyx xXx XxXx3:XxX .xXxX XX XXX XXX XX xXxaxX xXx X xX X .
XXXXXXXXXXXXYXXXXYKXXAAXXXXKKXYXK X XXX o XXYBA4X)X )XY XIXXXYIAXXXXXXXK AKX Xx B) XX XK XX X)X )X XX X% XX Xx XX X X X .
XXX XX XX XX XX XX XX XX )X XX XX XX XX XX XX XX XX XX XX XX KX XX X4 XX XX KX XX XX XX )X XX XX )X %X )X oK )X )X )X xX XX XK XX XX XX XX XX xX XX .
xxxXxXxxXXxxxxXXXXXXxXXXxXxXxXxXxXXXXXXXXXxXxXxXxxxxxXxXxXxXXXxxxxXxxXxXxXxXXXxXXXxxxxxxxxxxxxxxxxx .
+

+

*

X

X

*

*

»

*

+

L]

+*

+

X

X

L d

+

+*

*

+

*

*

+

. 8 a7

4
X, X

+ 03
XX XX XX X4  4xX XX 44 §3 ix
XX XX XX XX XXX XX, XX4 XX Xx!
XX XX XX XXX XXX 3XX  XXXX XXX XXX
XX XXe XX XXX XXX XXX3 XXXX XXXX4 XxXX

X XX
XX
XX XX XX

-

W 2 I DL D K B
M D 3 2 ww
X MWD

BEOI DN P WM K K o
» -

-

E-N

150¢

LS SV Y R R R R IR I R B N AL SR 2 25 2 4

° NUMBER OF EVENTS

+OXXXXXXXXXXKKXXKKXXXYXXKKKKKKXXXXXX A XX KA KKKKH XX AKX XA XAXKKAX KKK XXX XXX XXX XXX KKK XX Y XA X XKy X X
*XXXCXOXKXXXXXXXKXKX XY XA XX XX XX XXX XK XK XK XK XK X)X 0 XX X X KX K KX X Xx X X X X x Xx X X Xx X Xx Xx Xx Xx Xy Xx Xy Xx
*XXXOKOCXXXXXXXXKAXXXXXX KX XX XX XX XK XXX XX XXXXXX KK KK AKX KK XK XXX XX XX KX XX XXX KX KK XK XX XX XX XX XX X %X x X x X
XO0XX XX XXX XX XX XX XX XX XX XX XX XX XX XX XX XH KX XX XX XK XX XX XK XX XK XX XKXH KK XX KK XK XX XK XK XK XX XK XN XK XK XX XX XX XX XK XX XX
1ﬁBfXXXxXXXXXxXxXxXXXxXxXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxX
HXXAXEXAXXXXXXXXKXAXKXXXX XK XXX XXAAKKX AKX XXX XXX XKKXXK XXX XKXXHKXK XXX K XXXK XXX XK XK XK XXX KXY KK XK XX
FAXXXXXAXXXXXXEXXRKXXLXKXAKAKAXXXXXAXLAXILKAKKKX XXX XXX XXX XXX XXX AKX KK KKK XA KKK XXX XA KKK X X XX X
+ XX XXXYXK X ) XXXY XXX XX XY KAXKXAXKXAXKXAKXK KX KK XK KK XK XAKKKHXKXKKX XK XK XK XA KK XK X KK XX XK XY XK XK XX XK XK XK XK X x XX
FXXXXXOCXXAXKXEXXLX XXX XXXXXAX AKX XXX XXXKXRXXAX KKK KKK AK AKX KKK LXK KKK KX XK H KKK K KK XXX XK KK XK XX XX
*xXxxXxxxxxxxxxxxxxxxXxXxXxxxxxxxxxxxxxxxxXxxxxXxXxxxXxxxXxxxXxXXXxXxXxxxxxxxXxXxXxXxXxXxXxXxxxxxXxxx
+XXRXOXNXXXXAXXXXAX XX KX KXXXKK XX XK XX XXX XXX XK XK XXX XK XXX XK XK KKK XK XXX XXX XX XK KKK XK XXX XK XK XX XX XX
+XxXxXxXxXxXxXXXxxxXxxxXxXxXxxxXxXxXXXxXxXxXxXxXxXxxxXxXxXxXXXxXxXxXxXxXxxxXxxxXxXxXxxxXxxxxxxxxxxxxx
+xxxXxxxxxxXXxxxXxXXXxXxXxXxXxXXXxXXXxxxXxXXXXxxXxXxxxxxXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XXXXXXXXXXHXAXX XXX XXKXALKX XXX KX XL XLXXXXXXKAKA KX XXKK XK XX KX XXXA XK KKK XX KKK KKK XK XK XK KK XK KK XA XK KK XK XK XX
sgjxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxXxx
*XXXXXXXxXxXxXxXxxxxxXxXxXxXxXxXxXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxXxxxXxXxXxXXXxXxXxXxxxxxxx
HFXXXOCKOOOOXRAXUXLAXXXXXXXLXXXXXXAXXXKXXKXXXXKXKXK XXX KKK XXAXKNKH XXX K KA XK KKK XKXX XXX KKK XA XX XX
* XXXXOOCXX XXX XX XX XXXXXXXK XX XX XK XK XK XK EX XXX KK XXX XK XKXX XK KX XH XK KKK XK XK KK XN XK XX XK KK XK XK XN XK XX XK XK X
+xxxxxxxxxxxxxxxXxXxxxXXXxXXXXxxxxxxXxxxXxXXXxxxXxXxXxXxXxXxXXXXXXXXXxxxxxxxXxxxXxxxXxxxXxxxxxxxxxxxxx
+ OO XX KXY XXHK KX XXX XX XXKRXX XK XX XX KR XK KK XX KK XK XK XK XK XX KK XK XX HE KK XK XK XK XK XK XK XK XK XK X XXX XK XK XX XK X
+XXXAXXXKKXKEXXXX KX XXX XHOKXXKHXH XK XX XK XXX XK KL XK XKXK XK XX XX KOO KK KKK XX XK XK XX XXX XX KX KX XX XX X
# XXX XXOOCKX KX XXX XK KX K XXX XX XX XK XX XK XY XK XX KK XX XX XK KK XK XX XK XK XK XK XA XK XK XX XK XK XK XK XK XK KK XX XK XK XX XK XK XX X
FXXOOXXKLXXXXAXXKKAXACKXKXXAXK XXX XXX XXX XA XX XHIXXXKXXHX XXX XXX AXXK KKK A XXKKKXX XXX XX XXX KXY X X
xxxxxxxxxxxxxxxxxxxXxxxXxxxXxXxXxXxXXXXXxxXxxxxxxXxxxxxxxxxxxXxXxXxXxxxxxxxxXxxXxXxXxxxXxxxxxXxxxxxXxx X
VAR A AR AR O AR R R AR S S R AR AR AR SR AR AR AR S SRR AR AT S ERASAR LRSS SRR EY § L I S S kol S TS ¢ LT YU et et XX
ﬁ'ﬁ.ﬁ-gk, 1.00E+by 2,02E+01  3.28E+91  4,A0E+91 5,00E+¢21 6.29E+01 7.00E+81 B8,BBE+01 9,00E+P1 1,0 +82 1,1pE+@p
“Ve: HODOSCOPE ELEMENT (MASS) 634 Gl
TOTAL WEIGHT OF EVENTS FLOTTED = 15772.2 VGe= 52,2935 WIDTHE 28,8697
DATE: 32/s23/71 TIME; 1B:21:38 RUNT . .- cmeaw e wadCEOLAST CALL = 2187,333 seC, TIME/EVENT = 1,893¢7



NUMBER OF EVENTS

P.B3E-01  1,@2E+21 2,02E+31 3,028+81 4,0%E+01 5,00E+91 6,20F+0y 7,7gE+2¢ 8,0p€+04 9.09E+By 1,0@gE+Dp
Y4, GEV b.
L& HODOSCOPE ELEMENT (MASS) 34 Gev
TOTAL WEIGHT OF EVENTS PLOTTEL = 16545,¢ AVS.= 49.8854 WIDTHE  23.91p¥
DATE: 72/s22/71 TIMEr 23:27:05 RyNT - mevraors pane v MCE LAST CALL = 22g3,9308 SccC,

PLOT NyMst

R

HQQTH

X obradatadrXNatatotorxAotetatsryNetatorotxXatstastssy)

250@X

P,
i

[+)

= ,1 MB;

TOT

= 200 GEV; Mpps = 5.5 GEV;

SPACING = 9/ MEV;

P-BITE = t 25 MEV

4. MEV

pod

1584

¢ xx¢*+,+++,xx+§+4+4+¢xx++*»++++Xx+¢++***+XX*&*++¢++XX*¢*+*++¢XX*+***+*+XX*4*+++*+Xx*+*+*+*»Xx*+*

+

TARGET: Gas jei‘

4 H + :
2004 X X X X X
3 X X X X X : :
X X Xx . X X X X X
. . X X X X X XX X X WX X
X X X4 X4 X4 XX XX XX XX XX 4X 3 4 :
: X 4x XX XX Xx  xX  Xx XX XX X X Xx 44 ¢ X . 4 X 4

34 WXE X 3 OX, IX. XXX XXX Xx XX XX XX XX XX XX4 XXy %xX XX $33x XeXeg X
XX, XXXX4X XX XX XXX XxX XXX XX Xxoo XX X} XX Xy XXX XXX xXx 4XxX, XxXXX 3:XxXxX ix
XXX gXXXXXXAXNINK. XXX XXX XXX XXX XX XX XX XX3 XXX XXX XXX XXX XXXXXXXXXXXXXXXXX¥3XX
XXXRXKX XXX XXX XXX 5 XXX S XY XXX 3XXX XX XXX XXX XXX XXX XX X4 X XXEXXN XX XX XX XX X XK XX Xx XX
XXXXXXXXEXRAXXKKX KX AKX AN XXX IAXXX IAXKIINKXK XX XYX, $XXX XXX :XxX¥ XXX XXX XXXXAX XXX XXX XX LK XX XX
OO XXX XX XX XX XX XA XA XK XX XXX AN XXX XXX XXXX X XXX XxXx4 XxX XX XX XX XX XX XX X% XX XX XK XX XK Xx XK Xx X ¥ Xy X
XXXXXXKXXKXXXKXXXXXK XXX A XXX XX AXAXKXKXLKXXK S XXX XXXXKXX AKX AXKAK AKX XXX KKK KKK XA XXX KX KKK KA XXX Xy X XX
+ XXUXXXAXXXA XXX XX XK XK XY XK XXX XXX XXXXK LYK X KK SRKK KA XAHXHX LXK KK KK XK XK XK X XX XK KK XK XK XK XK XK XK XX X Xy X
+ A XXXOOCOOOOOCO0X XXX XXX XX XX XX XXX XK XXXK XXX XXX XK XXX XK XX XX XX XXX XX XK XX XX XX XX XX XX
#XXXXXXXXXXXHXKKA XX KK XK XXXK KK XK XAXXKXHHKXKK KX XAHKK KK KK XK XK XAKX XA KX XA KK KK KK X XK XK KXY XXX XXX XK XK XK X XX
«xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxXxXxXxXxxxXxxxxxxxxxxxxxxxxxxxxxXxxxXxXxXxXXXXXxXxXXXxxxxxxxxxx
+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
+xXxXxXxXxxxXxxxxxXxXxxxXxxxxxxxXxXxXxxxxxXxxxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxxxXxXxXxxxxxxXxxxxx
XXXXXXCKXXXAKXKRXK XY XA XK XK XK KX KXHKKXKAXXHOOOXKKNHOK XA XK XXXH XXX K XK XK XXX XK XX XX XK KK KX XK X X X x XK X Xx

PR TS A K IR R A 2 T I N R S

199‘XXXXXXXXXXXXXXXXXXXXXxXXXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

#X0OOXXXXXXXXXHXXXXXKXXKKKKXKK KK XXX XXXX YK XX XXX XX KKK KX KKK KK KXK KK XXX XA XK KK XK KK XK XK KK KKK XK XK XK Xy XX
+ XXXX XXX XXX XK XX XX XK XX XX XK XK KK XXXX XXX XK XXXK KK XK KX XX XK XX XK KO XX XK XK XXX XK KX XK XK XK XX XX XK XX XX XX XX XX XX
+xxxxxxxXxxXxxxXxxxxxXxXxxxxxxxxxxxxxxxxxxXxxxxXxXxxXxxXxXxXxxXXxXxxxXxXxXxxXXxXxXxXxXxXxXxXxXXXxxxxx
#0OOOOOOCOXXXO0XKRXXOOCXEXOOOOOCXXXXXEXX XX XX XXX XX XXX XK XX XX XK XX XX XX XK XX XX XX XX XX
+XXXxxxxXxxXxxxXxxxxxxxxxxXxxxxxxxxxxXXxxXxXxxxXxxxxxxxXxxxXXXxXXXXXXXxXxXxxxXxXXXxXXXxXxXxXxxxxxxxxx
#XXOOOOOBOOOEXXXXXXXKXXXXXXXXXXXXEXXXOX XXX XXX HXXKKXOOKXXX XXX XXX XXX KX XK XX XK XX KX XX XX
+ XXXXXX XX XX KX XX XX XX XX X) XX XX XX XX XX XX XX XX XHOXX XX XXX M XK XX XX XX XXOXH XX XX XX XX XX XX XX XX XX XX XX XX XX Xx Xx Xx XX Xy XX
¢xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxXxXxXxXxXxXXXxXxXxXxXxXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
XXX XX XX XX XX KX XX XX XX XX XX XX XX XX XX X)X XX XK XX XX XXXX XX XX XX KX KX XK XX XX XK XX XX XX XX XX XX X)X XX XX Xx XX Xx Xx XX XX XX XX X XX

59¢xXxXxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxXxXxxxXxXxXxXxXxxxxxxxxxxxxxxxxxxxxxxXXxxxxxxxxxxxxxx

+xxXxxxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxxxxxxxxXxx,
#XXXXXOONXXX KK AKX AKX XXX AKX XXX KXXXXXXKEXKKK KX XX XXX XX XXX KK XK KKK XK XX XX XK XX XX XK XX X
+XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
*xxxxxxxxxxxxxXxXxxxXxxxxxxxxxxxxxxxXxxXXXXXXXXXXXXXXxxxXxXXXXXXXxxxXxxxxxxxxxxxXxXxXxxxXxxxxxxXxxxxxx
# XXX XK XA XXXK XY XHXXKXXHXK XXX XH XXX XXX XXX KX XXX KX XK XK XK XK XX XK XK XX XK XX XK XK XK XX XK XX XX XK XX X
XXX XXX XXOOOOOOONOOOOKXNXXXXXXXX XXX XXXXXXKXXX XX XXXX XXX XK XX XX XX XK XK XX XXX
¢XXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXXXXXXXXXXxXxxxXxxxxxxxxXx
#XXXOEXOOOOOOOCXNNK XX XXX XX XXOXKKOOCEAX XX XX XX XX XK XXX XXX XX XK XX XXX XXX XX AKX XK XX XK XX XX XX XX X
OO KX XXXXXKKXKLXLLXXXXA XXX XEXXXXHXXXKKAXKXAKKXXXXK K XXX KKK KKK KK XX KK AKX K XX KXAXXXKXKKK XK XK XK XK KK XXX

L R A AR B X I I B I S MK E FE P E EXXE 2+ o TE X Mk b P b b

X

sreta Xttt ot XY

1, 1QE4 Zz

TIME/EVENT = 1,1p1¢5



PLOT NUMBER 2 HOOTH

Xx**+***++xx**+**‘**xx*‘***‘*’xx*****“*XX+*4+**4*XX**+***+*XX++**+*+*XX++******XX¢***+*++XX+*+**+++xX++++¢+¢+xX

1 ——r . - - - r =
25‘¢f , P, = 200 GEV; Mpes = 55 GEV: pES =30 MEV

Opop = -1 MBi SPACING = 9] MEV; P-BITE = t 20 MEV

* + ¥ 4+ &

TARGET: Qou 44K
2009 i #

3
»

: 4
H X 4 X H X
x X; i N ;X X . it 4X 'X x :
X 3 X: X fOXP XX X XX XX xXx 3 X:, 3 4 Xg

Mo ansenls IX X 3 XX, 3IXX XX Xx XxX  3IXII XXX, 3IXX XXX IXX: oxXX x4x4 .xX

Amendol Xy L Xx4X  XXXIXXX ZiXx3 3xX kXX XXXX XXXX XXX, XXX 3XXXxXXXxX XxXx4xXx Mo svede
:’ AXXIXXXXXTAXXXXXXXXXXXXXAXAXIXXXXQ X XXXKE XXX XXq Xy Xy X Xy Xx Xx Xy Xx Iy Xy Xy Xy X1 I 4 e

uf//‘§\ XXXXXXXXXX XXX XXXKXKEXLXXXAXXX XXX XXX XXX TR AX XA XX XX XX XXX XX KX KX KX XX 7‘““

+ ¢ ¢ P e XX
HE ¥ 24 S S NE 4 Y e X

»

XX KX X X0 KX XX XX XK XK XK XXX KX XK XK KK XK 3x XK XXX XK XX XK Xy Xx Xy X X X X X Xx Xy Xy Xy Xx 2 ’?/'(Sk,wu
¢ XOOOXKXXXXXXXXXKXXXXXXKXXKKX XXX XXX XXX XXX XX XK XXX XK KX XXX XXX XXX XX XXX bgtu‘noqxg
. J0X0OKXXXXX XA XXKXXXXXHOCXK XK XX XXX XK XK XK XK XXX XK XK XK XA KK XK XX XX XK XX XXX XX KX KX X433 3 L Pt
*1 3 XXXXXXKXKXXXXAXXXKXXXXXAXKXKXXKX XXX HXXXHKXKAXAXAXKK AKX KKK XXX KK XXXKAX XXX KKK XXX T XX 8, X Lo ),
« XXX X XXX XXX XK KK KK XK XK XN XK XK XK XK KK XX KK XK XK XK KK KK XKHK KK XK X X X)X XX XK X XK X X Xy X e X XX 4y Xx
2SS0 LI DR E32333 2333030000000 000 000000800089 830889853923383383 88838820588 8080 000000 0800883808833184
IS S5 220 8509350828230 ¢ 0090008288920 0500¢8350328300 828802828080 30 80825080 028002 8082080088080 808¢02 828
EXXXXHXXXXXXXANEXKIXXXXXXHXXXXHXXAXAXAX XL AKX XXX XKK XXX KA XX AKX KK XXX X XAXN KKK XX Y XX KX XX
+XAXAXRXXXKXXXX XK XK XX XK XK KX XXX KKK KK XA XA XK KKK XXX XXX XA XL KKK X XK XX K XXX R XXX KK XXX XK X X X)X XX X
S XOOOXXXCOOOOOOONCOOEXXXXXNX XX XX XXX OO X XXX XXX XXXX XXX XXX XXX XXX XX KX XX
XXKXXXXAXXXXXXK AKX XK XX XK KA XXX XX KX KX XX XXKK KKK XK KK XX KE XXX XXKK KKK KA X XA XK XX XX AKX XK KA XK XK KKK KXY XX
1aﬁfxxxxxxxxXxYXXXxxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXxXxXxxxXxXxX
1238323850330 35 830 2303058500800 50 8000003030000 888528 8083390008325 0008 080020000 0030300282023¢850.8%
10 E3 2025208885333 0040338803980 8005¢8 8232808802 8280503 8320030835330 5°¢5080835' 08082 80808080828¢282 80,
« XO0KXONX XXX XX XXX XXX XXX XX XX XK XXX XNXXX X XK XK XK XX XXX XX XXX KX WK XX XX XKXHKXXHXE XK XN KN XK KX XK XN
*XKXKAXXXAXXKAX XX KX XX KX XXX XX XK KX XXX KK XX XK KK XK KX LK XXX KK AX XK KKK KX XX XK XXX K XX XK XX XK XK KX XX XX XK KX %X
00 XX XOCXX XX XXX XX XK XK XK XX XXX KX XK HCKHKK XXX KK 0K XXX XXX KK XK XK XX XX XK XX KX XK XN XK XK XX XK XK XK XX XK
00X XOOOONX XXX XX XXXXXRXKXE X XXX KX XKXXX XXX XXIE XXX XXX KX XX KX XX
0000000 XX XXX XX XX XXX KRR KK XK XEO0KK XX XXX KK KKXOKN XX XK XK XX XX XK XL XN XX XK XX XX XX XK XX XK XK
FXOAAXXXXXXXKXXXXKX KX XK XX KK XXX XK XA XX XKXHXKA XN KKK KKK XXX KR X XXX XXX XK XXX AN E XK XXX XK KKK K XX KX
X XX06 XXX X0CXX XX XXX XK XX XX KX XK X KX XN XK XK XX XK XK XNKHKN XK XK XK XK XK KK KK XK XK X KK XK XK XK XK XX X XK X x XX
SEEXXX XX XXXXXXXXX OO XX XXX XXXKKXXHXXXXXXX XK XK IO KX XXX KOO XXX XXX XXX XXX XX KKK KKK XX KKK X ) X X % X
« X6 XX XXX XXNO0XN XK XX XK XK XN XK XN XN XK XXKKK XN XK XHXH KKK XK XK XX XX XK XK XK XK KK OO0 XXX XN XK XX XK XK XK XX XX
L2208 003303 3385938088083 05003300¢800¢30¢3380939080003808252 8888308382808 060808¢825230808002808288880214
+ XXX XWX XHEXK XK XK XA XN XK XN XK XK KR XR KK XK XKXK KK XK AR XKXK XK XK KX KK XK XK XK XK XK KK KK KK KK XK XN KK XK XX XK XK XK XN XK XX
XXX XXX XX AXXXXXXXXIOKHXXXEX XXX K XXX XX XXX XX XKAK X XK XK XX XX KKK XXX XXX KKK XXX KX NN )X XX
L3384 00058583858380800 853880088085 80 0085048333088 0040083 8588033503858 ¢ 00800380038 t008 300880008308 88008.41
XXOO0XCXXXIOOOKK XXX XX XXX XX XX KX 000X XXX XX XX XX XX XX OO XK XXX XX XK XX XK XX XX
XX XXXAXX XX XX XK XHKH XK XX XN XX XK KK XCKX XK XX XK KX XK XX XN XK KK XK KKK XK KX XX XK KK XK KN XK XK XX XK XX XK XK XK XX
228353 883¢8053 0353808303030 03353 500088888393 8¢8 8383885988 8¢880 8030808008280 008 ¢80 8883008883838 3888089.
XXX 00X XXX KK XXX 00X XXX XXX XX XX OO0 XXX ORI XX XK XK XN XXX XN XXX XX XXX XX XK XX XK XX
B XX+ 4t et st aX Xt et st adaX Xttt st ot e XX b gttt et s XX+ 4t ot 4t o XX 4t 4ttt X AP ptat gt e XXt et st et g XAttt sttt o XXt 4+t st e XA+ 4t et at e XX
0.PpE-Py 1.00E+fy 2.2pE+0y 3,¢2E+81 4.00E+0y 5.0PE+0; 6,00E+€y 7.00E+@y B.OPE+21 9.00E+@y 1,PPE+02 1.1pEep>
Y.ul, GeVv b-34 Gcev
HODOSCOPE ELEMENT (MASS)
TOTAL WEIGHT OF EVENTS PLCTTED = 13gB,2d WG, = 49,9744 WIDTH= 27.7261
DATE: @2/19/71 TIME: 272:57:3¢ RUNT — ciererw -wn= = NCE LAST CALL =  1Bp5.250 SEC, TIMEZEVENT = B.9p263

o

W
=
bl
kL

NUMBER OF EVENTS

-

HKe tF FE FE AICHE P E L PE SIS S NN
N’



NUMBER OF EVENTS

olLoT NyMzER Z

HIp

Th

XX++4+&*++XX+++§++++XX+*+++*&+XX+++*+*++XX++¢#++++XX¢++*+¢vaX*+¢+0+**XX+++++++*XX+$++*0@+xX++++++++XX¢#++¢+++XX

= 5.5 GEV; Fps = % MEV'

N
n
&
+ o+ o+ 4!}

2204

3

H

Ul
[

b

L A RO I I I . I R T A A SR S

X3 XIXxX
FIXXT KX XK XK EXXK XK XXX IH XK KKK XK XX XXX XK XS XX IO XK XX XA XX KX KA XX KKK 5 XXX XK XK KX XK XX XK XK XK XXX XK XK X,
XX 000000 X XA XX XK KX XX XXX XX XX XXX XXX XXX XXX XXX 00K0000K00X X XXX XX XX XXX X XX X XX % XX

XXXYAXXKXAKAXKXXX XXX KX L XXX XXXAX XXX XX XK KKK X XXK AKX KKK KX KKK KX XXX XXX XK XK RH XX R KX K XX
XXX XXX XX XXX KKK XXX OOKXN KK XK XX XK XX XXX XX XX XX XK KX HXXKXK XX XXX XK XX XX XK XXX XXX XX XX XXX XK XXX XK XX XX
XXXXXXXXXKKKX XKLL AKX AXXKEX XXX EX XXX X XK XXX LA XK KK LKA XXX KK AKX XXX XXX XK XK KK XXX AKX XX XXX XXX XK XX
X XXX KX XK XX XX XK XK KX XX XX XK XX XX XK XX XK XK XK KX XK XK XK XK XX XK XK XK XA XY XX XX XK XX XK XK Xx XX XX Xx XX Xx Xy XX XX Xy XX Xy XX

34 .
44X
XXXXIXyX,

3 33, .3 ¢

xX14yx3xX,

XX

XX
XXX IZ o xXxX XxX3ixXyixixX

4'
PxX:

P ae

IXX

Py

a

ToT = .1 MBi

= JoO GEV; MRES

SPACING =

91 MEV;

P-BITE = % /o MEV

TARGET : L.tar.u.to(- H(Jc‘/&o?%,— -i—-c.m» ed ) ermatleq

3x3

3 4
X X X
XX XeX
P AXXX XY XXX

4. 3
XX X3
XXXX

XXXX1XXX 343X

4 3
14X 4 = X
Xt x 4

3

X
4 X

X3x:

XXAXXXXXAX XY XXAXXIXTXXAXXX XY ¢

HXXXAXAKXXXXELXXXKAN KX AKX KKK XA KAKX XKL XX KA XX KA XX KKK KKK XK XAKKXRK KK XA XXX KX XA XA XXX KK KKK XX XXX XX KX XX
FXXAKXKXXYXAKHXX KKK XK XXX KXEAX XXX XRXKX KX KX XKXOOCK XXX XK XK XX XX XX KX KKK XXX XK KX KX XK XX XX XX XX
L2003 E 00300000 PF TP ITIID8393 8523852523033 0 82000800800 0050803 0383080800 23080800888383820881
FXXXXKXEXAXXKRXX KKK XK KX LLEE XL XX XX KK KX XX KK KX KX XX KKK XXX KX XXX XXX KX XXX XX XXX KKK XXAX XXX XK XK XX XK XX XX XX
XXX XXX XX XA KX KX XK XK XX XK XK XK XK XK XK KK XK XK KL XXX XK XK XK XXX KKK XHXK XK XK XX KX XK XK XK XK XX XX KX KX XK XX XX XX XK XX

1 PB@XXX XXX XX KX XXX KXXKXLHX XXX XK KK XXKXXKXX KX AKX XX XX KK KX KK KX KN KK XK XX XX XX XH KKK XX KKK XK XK XK KN XK KX XX XX XX
FXXHXXXHEAR XXX XK KK KALXK KKK XL XX XXX XK XX XK XXX XX XXX XXX KL XN XK XA XXX XXKEXK XX KN X KH XX XK XK XX XX XX
+XXOOCXX XK XXX XX XXX XK XXX XK XXX XXX XXX XX XK KK XX KK XXX ALXKX XX KX XX AX XK XXX KH XK KX KX KKK XX XX XK XX XK
X000 XXKKO0XEOOCEEXOOEOO0O0XOO0XX XXX XXX K XX XK XXX XX XXX XXX XK XK XXX XN XX XX
+XXOOCXX OO0 XK XOONXKA XX XX XX KXXCOERHKX KON X XX KX KX XX KKK KKK XK XX XX XK KX XX KX KX XX OO KX XK XK XX XX XX

+ 0000 XXX XXX X XXX X000 XXX XK XX XXX XX XX O0KX XK XX XX XX XX XN XN XX X XK XK XN X XK XX XK XK XK Xx XX
XX XX XXX XXX XXX XXEX XX XXX XX XX XXX XXX XX XXX XXX XXKX XX KX KEXE XK XXX XK XX KX XN XX XX XX

+ XO0X0X0CXEXXOEKX XXX HXCXK XXX XK XK XXX XN KK XX XX XN KKK XK OO XXX XXX XXX XK XHXX XX XX XX XX XX XK XX
XXX XXX XX XXX XXX XXX X0 KX XX XX XX K XK XN XXX XK XX XX XX XX XXX XK XX XK XXX KK KX XK XX KK XX XX
XOOOOOEXXOEXXX XX XXX XX X000 XK XX XX XX XK XX XX XXX XXXCXK XXX XXX XX X000 XXX X XXX XX XX XX XX XK XX
SAGX XX XX XX XX KX XX XX XX XK XX KX XK XX XX KX XK KXXX KA XX KX KX XX XK KX XKKHXK KKK KX XK XK XX KK XK XX XXX XK XK XX XX KX KX XK KK XX XX XX
+ XXX XX XX XX XK KX N XX XX XK XK XOCKORX KOO XX KK XK XK XK XK XHXH XK XXX XXX XK XK XK XX XK XY XXX K XK K XK KK XX XK XX

+300COOCK OO XXXXKXXXXXXXXX XX XK XXXXXXXE KKK XXXKXXXKHX XXX KX XXX XX XXX AKX XXX XXX XX
+ XXX XX XXCO0XK XK XK XKL XK XXX XK XK KK XY XK XX XK XK XK KK XK XK KR XKKK XK XK XK XKXK KK KK XK XK XK XK XX XK XX XK XK XK XK XX XX XK XX

LS008 03 0000239300002 8000500008300 00 88000805008 008 0805288808350 5'80 8083388000803 0 8058830808000
+ XX X0OKK XXOCKK XX XX XA KKK XK XXX KKK XN XK XX KK KX KX KX KK XK XK XK XX XK XK XX KK X XX KX XK XX XX X XK XK X X x X Xx X Xy Xy X Xx
XX XXXK XXX XK XK KX XA XK KA XLXX XK KA XK KE XL XK XK KK XK XK XK XX XXX KA XX KXY XY XXX XK XK X XK Xy XK Xy X Xy X X
+ XXX KX Xx Xor X0 X6 300 X0 XX XK XX X X XXX XXX Xx XX X X X X X X X X Xor X Xx X Xy Xx X X0 X XX Xx Xx Xx Xx Xx Xx Xx Xx 4
EXXXRRXXXAAKXAAKKKENXLEXEAXE KKK AKX KEXXX XX XKL XXX XXX KA XK KA XK KKK KXX K AKX XXX XXX XXX XK XXX KX

XXXKH KX XX XXX XK XX X KRN XX XK KK XL XK XX XKL X KX KKK XK KK XK XA XHXX XK XK XK XK XXX KA XK XXX XK AKX XX XXX XX K

X
L 3
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X
X
*
*
*
*
*
L
*
*
X
X
*
-
+*
+ XXX XXX XXX KOO HIX XXX XX XXX KR KX XX KKK KX LXK XXX XXX XK XK XX AAXXEX XXX XX XY XK XXX XX XX XK KX KK XX XX .
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I xx4*+++¢++xx++#¢¢++¢xx++#++4++XX++*+*¢+»KX++++*+++XX***+*+*+XX+»*+*+‘+XX*+*++4++XX*+*»*+*+XX*+*+*4++XX*+*+*++¢Xx

AL ERE=P1  1.HPE+f] 2,03E+31  3,%4E+84 JOUE+R1 S ERE+Y;  6,02E+B1]  7,0QE+31 B,2pE+8] 9,20E+01 1.00E+82 1,10E+92
N-4b Gev b3q Goy
TOTAL WEJGWT OF EVESTS PLOTTED =  16664,8  HODOSCOPE ELEMENT (MASS) 6= 49,9649 WIDTHE 28,73,
NaTg: p2rs23/71 TIME: 23:423:5p RyNT: JE LAST CALL = 2298,267 SEC, TIMEZEVENT = 1,14513


http:L'g'...LC

pLOT NuMaER 2 HOpTH

P, = 200 GEV; Mppg = 10 GEV; -

2 MEV 3

1

*Xx"’**"’*"""“XX""******XX*’****-"’Xxi-**"**i-‘*)(x*****"*'*XX+*#***+*XX+*+***¢*;(X «

O = -1 MBS SPACING = 50 MEV; P-BITE = t |5 MEV

X

X oX
xX Xy
XX xX
XX XX

X XX xX
XX XX XX Xx xX
XX xX Xx XX XX XxXxX
XX XX XX XX X XX XX XX XxXXXXXX H
XX XX Xy XX XxXx ixXxXx xXxXxXyX X,
Xx xX Xx X XX XX XX XXXxXxXxXxXxX , XxXxXxXx x xX

XX XX Xx XX X, X} Xx zXxXxX,XxXxXxXxXxXxXxXxXxxxXxxxX,XxXx
cbarocuclyx Xxx xX XXX XX XX XX XX XX XX, XX XXXXXK XX XXX XXX AKX XY XA Xy X X X XX % X x XXX

XX XX XX EIXXXX XX XX XX!IXX Xx X , XXX XXX Xx Xy Xx Xy Xy X Xy X Xx Xx Xy Xx Xy Xy Xy¢ Xy¢ Xx Xy X Xy X X
XXXX XXXXNXX o XX XX XXXXK XXX XK WX DO RNX NN XXX XK KX XXX XNK XK KX XX X KX X XX KX XX
XXXX X XOOKK XXX XX XNOO0KH XY XA XX KKK XK KKK XK KK XK KK X X 3K X 0 X X XX X X X Xy X X X X X g X x X

0 X e XXNOOCTXXXXXXX XXX XXX XX XXX XKXAER XXX KKK XXX XK XXX XXX XXX XXX XXX XXX Xy Xy Xy Xy X X x X
+XXXHXE XX 0 XXX XX XX XK XX XX XX XK XK XX XK XN XK XK X)X KK XK XK XX XX XX XX XX XX Xy X X Xy Xy X Xx X Xx Xx X Xx X X Xy Xy Xy Xy Xy Xy
+ XXX EXXH XK XXX XX XXX XXX XKK KK XK XAKK XK XA XA XK XY XA XK XX XY X XY K XY X X XX Xy X g Xy X X X Xyg X Xy X e X g X X
+ XXX( XXX XX XX XX XK XK XX XK XX XX XX XX XX X XX XX XX Xy XX XX Xx XX XX X% XX Xx Xx Xx XX Xx Xy Xx Xxx Xx Xx Xx Xx Xx Xx Xy Xy Xx Xx Xx Xx Xx Xx
FXOCXXXXXKXXXXOCKK XK KX XXXKRXXXKXX XXX XX XX R KX KOO0 KX KK XX XXX XXX XXX XK X XX X XX XX X XX xX
+ XXX X006 XX XX XXX XXOXX XX XX KX XK XX X XX XK XX XXXK XN XK XX XX XX XK XX XK XK XX XX XX XX XK XX Xy X Xx Xx Xy XX Xy Xx Xx Xx
* XXX OOOCOCEK XX XXX XXX XX XX XX XX XXX XXX XX XX KX XX XXXKXK KX KX XXX KX XXX XK XXX XX XX KX XX KX XX XX
xXxXxxxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXxxxXxXxXxXxXxXxXxXxXxXxXxXxxxxxxxXXXxxxXxxxxxxxxxxxxxXxxxxxxxxxxx
SBPXXXXXXXXAXXXXA XXX XX XXX XXX XXX KXXXXXX KKK KK KX XX KK AX XXX XXX KKK XXX KX XXX XXX XXX A XXX KX XX AKX XX x X X
4XxXxXxXxXxXxXxXxXxXxXxXxXxXxXxXXXXXxXxXxXxXxXxXXXxXxXxXxXxXxXxXxXxXxXxXXXxXxXxXxXxXxXxXxXxXxXxXxXxXx
FXXXAXXX XXX KK XX XK XKXA XXX XX XK XKLL XXX AAKX KK XX KK KL XXX XKL KKK XX KKK XK XK XXX XXX XA XA KKK XN X K XY X XXX
+ X0 XXX XN XX XN XY XXXH XA XKOOOEK XK KK KK AN XA XXX XN XK XXX XXX XK XK XK XX XK XX XX XX XK KK XK KK XK XA XK XK XK XK XK XK X x XX
L2880 03 2080099333808 00 0058808002832 8930 808082539280 82 83808280 808¢83 588000808032 80000000800ttt tte
+ XXX XX XXX XXX XX XXX KX XX XX XX XX X0 X XX XX XX XK XX XX XX XX Xx X Xy Xy Xx XX Xy Xx Xy Xx Xy XX Xy Xx Xx Xy Xy Xy Xy Xy
AXXXXXXXXXHXHK XX XXX X KX HXKXAXOOOOOCK XXX KA KYXXXKXKXKXKX XXX XK XK XXX XX KKK XWX Xy XY Xy Xy X x X x X
+ XX XX XX XX XXX XX X¥ XX XX XX XX Xx Xx X3 XX XX XX Xy Xx Xx XX XX XX XX XX XX XX XX XX Xx Xx Xy Xy Xx Xx Xx Xx Xx Xx Xy Xx Xy Xy Xx Xy Xy Xy Xy Xx
+XAXXR XX XK XX XK KK XK XN XX HHKKR XK XK KK XK XH XXX XN XK XN KN XX KX XXX H KKK XK XXX R XK X X X X X XX Xy X X x Xy X X g Xy Xy X
XXX XXOOCKXXXXX XA XXX XK X KK HEXOXCRNXXX XXX XXX XK XX XX XXXKR XXX XK XX XK XXX XA XK XX XA XX XX XXX XX XX XN XK
JBBXXXAX KX XAXXXK XXX K KA XA XXX KK XK XXX AK XXX AKX KX KKK KKK A XK KK XK XXX LY XK XXX XA XK K XK XXX KX % X
+ XXX XXKOXK XXX X0 XX XX KX XK XX XX XX XXX X0 XX XX XX X XK XX XXX XXX XX XX XX XX XX XX XX XX XX XX XX XX XX X) X¥X Xx Xx XX XX XX XX
+XO00CKXOCXXO0OO000CK 0K X000 XXX XXX XX XXX XX XX XX XX XXX XXX XX XXX XX XXX XXX XX XX XX
+ 200000 XX XX XX XE XX XXXN XL XXX XR XYL XK XK KK XK KX XX KK XK KR XK XK KK XK KR KKK XX XK X XXX XX X XX X X X x X x
A OO XX XX XXOOOOOOXNX XX XX XX XXX X XXX XXX KX AXAX XXX LXK KKK XHAH XK XX XX AAXARK KXY KA XXX XX XXX XX XX
+ X000 XXX XX XXX XXX XXX XXX XXX XX XX XXX X XX XK XXX XXX KKK KKK EX OO XK XK XK XX XK XN XK XX
XXX XX XXX XXX XXX KR XXX XXX XK XXX XK KA X KT XXX KKK XXH KA KA XXXX XXX XXX XXX KKK XK X
XK XX XX XXXK XXX XXX XXX KX KE XX XK XXX A XK KK KK XXX KKK XK XN XN XX KH XXX KN XK XK XK XK XN XK XX XX XX
S XXX OO0 XXX XXX X XXX XXX XXX XXX XX XXX XXX XK KKK XXKXXX XXX XX KKK XXX K XXX
XXOOKOXX0OCOEEO00X X XXX XX X0X00XCOOOOCEX XXX XX XXX XXX XXX XXX XXX KA XA XXX XXX XXX XX XXX KKK XK XK KK XX XX

2 XX***+“*"+XX"’****+"’+XX“'***"***Vx"’*"'*‘*“*XX*+"+"+"+XX"*****“*XX"W"**-&‘«&XX"+*+*+*+XX*¢"’+*+*¢Xx*¢¢§*+*4xx++++++++xx

2.92E-21 1.02Ev¢y 2.0QE+41 3,0%E+01 4,0CE+21 S5.00E+01 6,33E+@1 7.08E+31 B.PPE+PL 9.00E+d1 1.00E+d2 1.18E+22
D03 vV HODOSCOPE ELEMENT (MASS) lo-si GEV

TOTAL WEIGHT OF EVENTS PLOTTED = 1951 AVGez 51,7459 WIDTH® 238.1862

IATE:  A2/22771 TIME: p2:gddp RUNI Y wrivvige Mun NG 3 aiMe OINCE LAST CALL = 4239,.567 SEC, TIMEZEVENT = 4,23957

TARGET : ?u #11'
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= . = . T = ’ )
o ‘ P, = 200 GEV; Meeg o GEV; RES = - MEV '
PLOT nUMBER 2 HpoiTH

4xx+¢++++++kx+¢+->++++X};j+N+++-n»‘xx++»¢++++)(x++~+++++xx OTOT = .1 MB: SPACING = S0 MEV; P-~BITE = % ‘SMEV(
1509x

(
* 1 4
v

TARGET : ,{,5,“4;4 Motao7u — Aicmalic = J:i': Cam,

-

R

+F + + + +

X TR S
X + . . X o x X
X X XX Xx x X X

X WX Xy o xX X Xy xX

XX Xx X XX XX XX XX XXXXxXX

X¥ XX Xx XaXX g XX IXX XX XXX XX XX

XX Xx EXOXX XX XX X EXXxXxXxXxXxXxXxXxXxXx

: XX XX X XXX XX XX EXX XXXXXX XXX XX XX XXX KK KK XX
XX XX XX Xx XX X XX XX XX xX X3 XX XX XX XXX (X XXXN o XK XXKKXXKXXXX XXX XXX KX XXX XXX X

Xx xX Xy xX Xyx xXiXy.x xX Xy yX Xx xX X3Xy xX XxXxXxXxXxXxX¥xXy yXxXxXxXxXxXxXxXxXxXxXxXxXxXxX

XX XX XX Xx XX XXXXXXX XX X% X) XXXX XXX XXNXNX KK XXXXKXKAK XX KX KKK XXX KN XXX XXX XXX XK KX X

EXAXEXAL XX XX XXAXAAX XX o XAXUX S XXX XXX RXX KKK KKK YK RAXK KK XXX ALY XK XKL AN KXY XK XX XX XX X

XXX XX XXX XX XX XX XRKAKEXRKXR XK XN XX XK XK XX XK XK XK XL XX XK XK XK KKK KR KR XK XK X Xx K x Xx XX XX Xy X X XX Xx X% Xx X% Xx XX

XXXXXXXXXXXHXK D XK XX XXXXX XK XX AXHX XK XKL K KKK A XXX XK XXX XXX KE XK KKK KKK KKK XX KK XX KK XX XK K XK XX XK X %X

X XXX XXX XXX XX XK XX XXOXK XX XX XX XX XXX XX XX XX XK XX XK XX X XK XX XK XX XX XX XX XX XX XX XX XX XX XX XX XX XK XX XX XX X} XX XX XX

IR $058 3052335082505 25'¢3¢503 25290829092 5082309052528¢32329 053303 ¢ 0033 0t it et e tst it e it it itits e

w + EXXXXX XXX XK Xy Xx X XX X0 XX XX XX Xx Xy XX X% Xy Xx Xx Xx Xx XK Xx Xy Xx¢ Xx Xx Xx Xx Xy Xy Xy Xx Xy Xy Xx Xy Xx Xy Xx Xy Xy Xy Xx Xy Xy Xy Xx

XXX XXX XXX XXX XK LXXH XX AK LXK KK XKK KKK KKK XKL KXEXXAX YK XK KKK XK KX KX YK XXX XK XXX XK XXX X XXy X X
+ XX XX X XK X Xy Xy Xy Xy X)Xy Xy Xx Xx Xx Xx Xy Xx Xx Xx Xy Xx Xy Xx Xx Xy Xy X Xx Xx Xy Xx Xy Xx Xx Xy Xx Xy Xy X0 Xyg Xy Xy Xy X Xy Xy Xx Xy Xy
1268303030003 038380309900 008000390¢9038830 8380088200 ¢800880088830828036¢835935950008¢8500¢5088003009¢8%34823'¢8°¢¢
EBHX XX XAUXK XXX XN XX XX XX XX XX XK XX XXX XK KK XK XK XK XXXK HXKXOKK XX XK XN XX KX XK XK XK KX KK XK KK KK XK HHOKK XK XX XK XK XX XK XK XK
L3¢ 8052023802585 95080508¢8%528232908 ¢80 33838233833 080335250428 2520629380539 092908 453525252505 25°¢9 8292

+ X 00X XX X)X XX XX X0 XX XX 00 XX XX XX XX X XX XX XX XX XX XX XX XX Xx XX Xx XX Xx Xx Xx Xx Xx Xx Xx Xx Xx Xx Xx Xx Xy Xx Xx Xx Xy Xx Xx Xy Xy Xx
13 ¢5¢5¢835% 8280305305084 808E 8908 ESI 0290089980800 280 508989508083 308380803852939¢895850.8989¢'%
#0000 XXX XX XXX XXX XX XXXNOOK XK XX XK XN XX XK XK KKK XK KX XK XK KK XX KK XA XK XK KX XX XX XK XK XK XK XK XK XX XX XX XK XK XX
1308059833333 %8¢530082530 3928030808280 5¢538¢333288303280300¢0250938 052829850808 ¢03399503359808¢83594%4

A XEXX XXX X XKE XX XXX XK KK XK XX XK X XK KX XK KR XK XK XK XXXKHK KK AL XX XK XK XXX XK XN XK XK XX XKKXOO KR XK XX XH KK XK XX XK XX
+0O000OOOONXY XXX XXX XOOOOCEXX XXX XX XX XXX XXAX XXX XX XXKX XXX XXX XXX XK XXX KX XX XX AKX XA XXX
932335253325 030533002300 8005030335838 33308083333280883520050880 030060933038 8080583082900283505¢428080487
1385002808 8503 30505233585 05058085000505253 0000825050383 398304080503050508'280008000805¢9¢808'230588%3
Ja@x XX XX XK XX XK XX XK XX XK XK KX XK XK XX XK XK XK XK XK XXX XKNXK AN XX XX XX XX XX KK HXNK XK XX XXKK XA XN XK XK XX XXX XK XKH XK XX
FXXXXXXAK LXK XXX XK XXX XLXAXX XX XXX KKK XK AKX A AXLIAKKKAXLE XXX KKXXXX XX XK XK K XXX KKK KK XX
00 KXOOOOCKY XXX XK XNXXHXN XX XK XXX XOXOCXH XK KN XN XX XX KR XXKXONXHXXXK XK XA XX XXX X XXX XX Xy XX XX XY XX XX
FXXXXXXX KA XXX XX XXX XXX XX KLY XXX XX LXK XXX XX KA XA XXX XX AKX XK XY XXKRKXX AKX XXX XK X XXX
SXO0XOCXXX XXX X)X XXX XX XXX XX KX XXX XX XXX XK XX XXX XK XX XXX XXX XX XX XX XX KX XXX KK XX
XXX XX XX XXXX KKK XXX KX XK XX XK KON LXEAXX KKK XXX AX XK XK XX XX AR X XXX XXX KX KKK XXX XX XK XX XX XK X
 XO0OCXKXOXOOXXXXXXOXOEX XXX XU XXX AL XX XX KKK XX XY XX XK KK XX KK XK XK XK XA XXXK XA XXX XA XXX XXX KR XX XK XXX XK XXX
L3004 0 0425088308300 00 803300808280 00 8002908380800 2800083003828 800003808000 8250838 9999348941
XX XXX XK FHXXHK XK XE XK X XX XK XK XK XK XA XX XY XK KK XX XK KK XX KK X% XK XK XK XK XX XY XK XK XK XK XX XK XK XX XK XX XK XK KK KK XK XK X
XX XXHOOXORXXXXHX XX XXX XXX XXX KX KE XXX XXX XXX XK XK XXX KK KX XX XXX XX XX XXX AN AKX XX XK XX KX XXX
S B R R R N 2 e R R T R IR S S C T L A S P T PR S PR ST PRI SRS S T N A AP SR FE IS S CRTAT RIS ¢ L TR PR LS PO PR IR 'S ¢

M BAE-P1 1.6CE+Pi 2.0FE+01 3.7CE+P1  4,P0E+P1  5.@0E+01 6.@PE+21 7.CGUE+P1 8.0PE+@1 9.EPE+B1 1.0PE+82 1.10E+@2
%03 Cov HODOSCOPE ELEMENT (MASS) 10-81 Gev

TOoTal #EIsHT oF EVERTS PLOTTED = 1¥296:5 G.=  51.p814 WIDTH= 28,8276
DATE:  7p/2377¢ TIME: (3:1giel RUNT: v wavau suUNNING HImME SINUE (AST CalLL = 5g92.217 sEC. TIME/EVENT = 5.@9222
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'NUMBER OF EVENTS

M b E e §+++++xx+++++¥++x>€+++++0+0xx+4



) \ Revised
TABLE 5
Comparison of Cptions
Option 1A . Option 1B Option 2 Option 3
FTATURES 1013 extracted 1013 extractesad 1010 extracted | internal bean
DAL Ro . N -
p's p's p's :
1. Simplicity [zas jet target,| Lig. Hyd. target|Liguid H tar- | Gas jet targe
1038 el. hodo- 100 el. hodo- gets,100 el. S5 counter.
of setup scope, 5 trig- | scope, 5 trig- hodoscope, 5 telescope
: ger counters [ | ger counters trigger count-
- ers
2. Simplicity |change angle, change angle, change angle, Mo change
of opera- timing and timing and timing and (fixed para-
tion range between range between range between meters for al:
SUNS runs i rUns masses)
3. Resoclution [|t12 to %24 S 14 to £23 13 to %26,
A MeV) 14 to %33 '
L. Events per A
1.8 GeV per ' 16 10 7 10
2 0 ‘
day (res + 2x1 6 x 10 6 x 10 2 x 10
nonres)
5. Peak signi-
ficance s 458 .003% 0.1%
per dayv (1lg€) ‘ '005%
M
6. Sensitivity A
S=5s to see 2.2% .017% 0.5% .022%
peak/cey(17) '
7. Running Time
TO SC&n asg . ,
gand imlv ca 15 déYS 1.5 minutes 1 day 1.2 minutes
to-get S=1% ‘
7b.Running Tim 3. 7
to scan mass 1.5 x 107 - 150 minutes 5 2.4 hours
band H—IGAG§V " days 10" days :
co get S=5.1% :
8. Iwpensiocn of
Exp. arca YES YES NO NO
reeced
g. Can be cdore | ..beam is ... beam is L. .Exp. area 2 L..Beam is
&s scon as. extracted ‘ extracted is open accelerated
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