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ABSTRACT

We describe the track reconstruction and bubble chamber/spark
chamber hookup software used in the NAL hybrid spectrometer. Resqus
for 15-200 GeV/c trécks are presented. Further details of the physical
characteristics of the hybrid system and preliminary physics results

are presented in accompanying papers.
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The software system for the Experiment 2B NAL Hybrid spectrometer
has three basic components: (1) reconstruction in the bubble chamber;
(2) reconstruction in the spark chambers, and (3) the track hookup be-
tween the two detectors. The physical characteristics of the hybrid
system are described in an accompanying paper. Reconstruction in the
bubble chamber is done with the standard program TVGP.

In Figure 1 we show a block diagram of the logic flow in the
spark chamber reconstruction program. The film plane measurements are
first transformed to the ideal film plane in much the same way that TVGP
does for the bubble chamber. Then each direct view track is paired with
the 90-degree mirror view tracks énd each resulting view-pair recons-
truction is rejected unless there is a corresponding 10-degree mirror
view track image. This procedure is continued until all tracks have been
reconstructed without ambiguities. Figures 2 and 3 show ﬁoint scatter
(FRMS) distributions in space for a sample of beam tracks. The direct
views (Figure 2) measure t%e momentum determining coordinate (y} and the
jndirect views (Figure 3) measure the equivalent of the bubble chamber
“depth {z) coordinate. Since each dual gap spark chamber has a separate
90-degree mirror view, this process is repeated four times and the four
resulting track segments are subjected to a least square fit to obtain
a best determination of the physical quantities of interest for each
track. These quantities are: (1) two angles corresponding to azimuth
and dip in the usual bubble chamber terminology, and (2) two transverse
beam-coordinates, all calculated at a fixed value of x, the coordinate

along the beam direction.
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Pursuant to the hookup with the bubble chamber, the track coor-
dinates and angles are then transformed to the bubble chamber coordinate
system. The matrix used to carry out this transformation is obtained
from a sample of magnet off, straight-through tracks. Figure 4 shows,
for example, the distribution of the difference between the y coordinate
in the spark chamber system and the bubble chamber y coordinate extended
to the spark chamber system for a sample of magnet off tracks. The
width of this distribution is understood in terms of the straight forward
propagation of bubble chamber errors to the spark chambers.

The track hookup’program now combines the bubble chamber and
spark chamber results. Figure 5 shows a block diagfam of the logic flow
of this program. Each bubble chamber track with angles and momentum
;pproximatgly consistent with the spark chamber acceptance is propagated
to the no field region using a Runge-Kutta stepping method, then drifted
to the point x, at which the spark chamber coordinates and angles are
known. At this point, onezof two options is elected: (1} if there is
no track candidate in the region of acceptability the track is completed
with only the bubble chamber information for it; or (2) if there is a
track candidate, then the program proceeds to iterate angles and momen-
- tum repeating the bend-drift until a best fit is obtained. |

We have measured forward tracks with the spark chamber/bubb]e
chamber hybrid system having momenta between-15 GeV/c and 200 GeV/c.

The momentum distribution for a sample of 200 GeV/c beam fracks is shown
in Figure 6. We note that the FWHM of the distribution is 25 GeV/c.
considerably smaller than the ~90 GeV/c value obtained with the bubble

chamber data alone in the same film.
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In Figure 7 we show a + ap/p vs. p scatterplot for a sample of
secondary tracks as measured in the bubble chamber alone and as measured
in the combined hybrid system. The straight Tine indicates our early

expectations for the system, with a form

* é%(%) = 0.07 p (GeV/c) (1)

Our results indicated a more realistic representation of the form

£ 22 (1) = 0.04 p (Gel/c) (2)

At all values of momentum the accuracy of the hybrid systém is vastly
superior to that of the bubble chamber aione,
Preliminary physics results at 200 GeV/c are presented in an

accompanying paper.

FIGURE CAPTIONS

Figure 1 - Flow diagram usea 1n spark chamber track reconstruction.

Figure 2 - Point scatter {FRMS) results on beam tracks in the direct view.

Figure 3 - Point scatter (FRMS) results on beam tracks in the 90-degree
view.

Figure 4 - Distribution of transverse coordinate of bubble chamber
track (extended to spark chambers) around same coordinate of
spark chamber track for beam tracks with no maénetic field.

Figure 5 - Flow diagram used in bubble chamber-spark chamber hookup.

Figure 6 - Distribution of fitted beam ﬁomentum for known 200 GeV/c

beam.
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Figure 7 - Scatter plot of + Ap/p versus b for secondary tracks from
15 to 200 GeV/c based on (a) bubble chamber alone {open

circles) and (b) hybrid system (closed circles).
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