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The facility consists of a large aperture
magnet surrounded by magnetostrictive wire spark
chambers and associated equipment, It was de~
signed and built as a collaborative effort of two
Argonne groups‘ and is shown in Fig. 1.

The beam supplied to the facility is unsep=
arated with maximum momentum 6 GeV/c, A
six-counter hodoscope at the first focus tagped
the momentum to & 0.2% and four threshold Ceren-
kov counters identified the beam particles as fast
{mu,e), Kor proton. A maximum of 200,000
beamn particles per 0.7-sec spill passed through
the apparatus, with special gating to aveid extra
beamn tracks.

Two liquid nydrogen targets (8'' and 20"
long, 2" diameter) were mounted on moveable
carts along with associated counters and/or spark
chambers. Thia allowed a rapid changeover of
experiments.
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The magnet is one of three SCM-105 mag-
nets at the 2GS, The gap was opened to 26 inches,
giving a central field of 11.4 kG for t MW of
power and a 40-inch effective length. A 40-coun-
ter hodoscope at the magnet exit was used in the
trigger to count the number of charged particles
traversing the magnet.

The spark chambers were constructed by
epoxying flattened 4 mil aluminum wire ontoe { mil
Mylar having L mil aluminum foil backing for
even distribution of the high voltage pulse, The
wire spacing ranged from 40/inch {K1,2,3) to
20/inch (K0,4). Each spark chamber had two
Mylar sandwiches glued onto a G-{0 fiberglass~
epoxy frame, and a total thickness of about 0, 0018
radiation lengths {including the veoun gas).
the chambere ineide the magnet, the Mylar sheets
and wires were continued on out the rear of the
magnet to a low field region for readout. The
magnetostrictive readout lines of all chambers
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Fig. 2 Misaing mass distribution showing A-x®
separation,

cloer to the magnet were placed in massive iron
shiclds (1/4 tn 2 inches thick),

Operating parameters for good multiple-
track e(f’i&gvncy were optimized in the laboratory
ueing a Ru bzta source together with perma-
nent magnets to select and guide the 2-MeV vlec-
trons. The spark chamber gay was recirculated
through a purifier and bubbled through ethanol at
-5 C and 2 psig. High voltage pulscs of 7 kV and
60 nsec FWHM were followed by a pulsed clearing
field of 200V for 6 msuvc on top of an 80 V dc
clearing field. Up to 50 triggers per 0. 7-scc
spill were revorded with a minimum dead time of
10 meec. The chamber sensilive time wasg
about 1 ysec, and the high voltage pulse was
applied 400 nscc aflter each event,

The K3 chambers had only one readout
per gap {(giving horizontal information); these
chambers made an importint contribution to the
good momentum resolution of the system. All
other chambers had two readouts wiving horizon=
tal and vertical infoermation; the vertical infor-
mation from the Kl and K2 chambers came from
wires oriented ¥ 30° from vertical (also used to
resolve ambiguities)., Chamber resolution wis
about 0.5 mm.

The counter and spark chamber informa-=
tion was read into an EMR=-6050 computer via

dov/dt{mb/Gev?)
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Fipg. 3 Diffcrential cross sections for the clastic
scatiering of Wi, K, pand [-> off pratons 4t 5 GeV/e:
similar data were also obtained at 3, 3,69 and

& GeV/e.

SAC electronivs: up to four sparks per readout
were digitized with 10 il The
computer had 32 K of 24-bit word memory,

1.9 psec cycle time, floating point hardware,
priority interrupts, s CRT display, two {ast tape
It not only logged

Jeast count,

units, and other peripherils,
the raw data onto tape, but also analvzed 4 sam-=
ple of the events {typically 10 events in the 3 sec-
onds available between beam spills) and displiyed
the results on the CRT.

An esgentia) feature of the spectrometer
is its good resolution. Fia. 2 shows the N\, X°
missing mass separation for the reactions
7 p — KOA, £°) with K® — w*n~ being detected
by the spectromceter, The separation is very
clean at 3 GeV/¢ (rms width of £ 13 MeV); at
6 GeV/e the peaks have merged (+ 34 MeV), but
the cross sections can still be unambiguously
determined with a computer fit, The pood elfec-
tive mass resolution (typically £ 3 or 4 MeV with
little depcndence on enerpy) for two-particle
systems coming throuph the spectromuter, com-
bined with the capability for high statistics, make
the spectrometer 1deal for studying line structure
in rr+n-, K+K', n+K" and pp mass spectri. A
large Cerenkov counter? (not shown in Fig. 1)
was recently placed behind the K5 chiambers to
aid in KYK™ and pp studies.

The spectrometer first received beam in

-448 -



May 1971, ind data were collected for five ex-
periments durimg the period August 1971 to
April 1972,
(mainly prelinmnary) (rom these experiments
were prescnted to this conference:

Several papers reporting results

1,2) Wicklund et al.(No, 355 and 734}, '""Com-
parison of Particle-Antuparticle Flastic Scatter-
ing from 3 to 6 GeV/e.”' About 300, 000 good
events were obtained, mainly in the cross-over
region, with some data out to -t = 1,5 GeVe,
Final results at 5 GeV/e are shown in Fig. 3 and
have been submitted to Phys. Reve Letters,

3) Ayres ¢t al,{(No. 735), "'Structure in the
wtn~ Mass Spectrum. "
500,000 ¢venty are expected, including results
from both n incident on deuterium,al-
lowing a detasled study of p= interference,

Eventually more than

and n”

4) Ayres ct al.{No, 736), '""Meson Resonance
Studies with K¥K™ and pp Spectra. ™ The dita will
give infarmution on v Tp = ©n, {~A, interference,
etc., with 24,000 events at 6 GeV/e, as well as
duca at 4 and 5 GeV/e. About 8,000 pp events
were obtained at 6 GeV/e,

5) Knasel et al,{No, 459), “\ and Nucleon

Resonance Production in pp Collisions at 6 GeV/e."

About 1,000 A events were round in the data an-
alyued so fur {~ 15% of total) as well as a large
number of & events.

6) Yovanovitch et al (No. 298}, "A° Polari-
zation in Semi-Inclusive ™7p Reactions from 3
to 6 GeV/c.'" Results are based on about 33,000
events.,

7) Yavanovitch et al {No. 299}, "The Reac~
tions 7 p ~ K°A® and v p ~ K°2% at 3, 4, 5and
6 GeV/c,'' About 40,000 cvents we found in
the region -t </ 0,7 GevZ; data on Y production
as well will be analyzed.

8) Yovanovitch et al,{No. 300}, "The Baryon
Exchange Process 7°p — APK® at 3, 4, 5 and

6 GeV/c.' About 4,000 AK cvents were used to
measure both de/du and the A polarization.

The facility has a busy future ahead with
seven proposed experiments waiting to be run,
Fortunately, experiments can be run in a fast,
efficient manner since the system is well under-
atood and debugged, and thesc experiments re-
present less than a year of running.
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