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CERN EXPERIENCE IN USING THRESH FOR HLAVY LIQUID CHAMBIIRS

by

B, Ronne

PROGRAMIMIS USIED BY THE HLBC GROUP AT CLRN

The following chain of programmes is now uscd,

' s — " >
| REAP [~ THRESH | JoIn | GRIND |-

REAP reads the pepcer tape from the measuring machines and prepares

the data in a_suitable form for input to THRISH, REAP gives an oub-
put in BCD onto a magnetic tape. Iany checks arc made in RUAP. Some
types of measuring errors arc thus detected and there is, {furthermore.
a control that the same label is not used twice in the same photograph

or that a label has not been used without giving a photograph number,

REAP works in most cases very well in our experiment., We
have recognised only one minor fault., It cannot treat 13 tracks.
Vhen it happens to be 13 tracks in an event, we have therefore to

- measure one additional dummy track.

A description of’ hOW'REAP is constructed and how one has to

label points and tracks is given in a report by MacLeod (CERN60-11),

THRESH is the geometrical reconstruction programme described by

Wiss A, i, Cnops (page 5 ) and by W. G. Moorhead (page 39 ).
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JOIN A particle stopping in heavy liguid is in general scat-
tered so much that it is impossible to fit a long track to one

helix, To get the range of such a track one has to divide it in
several pieces and to fit each piece separately to a helix, These
pieces are then connected to one track in JOIN, It may also be
necessary in some cases to measure the track of a high energy particle
in many pieces and to add up the information from the different

picces to get a good momentum determination,

The following example illustrates what is calculated in
JOIN, In Fig. 1 is shown a
track measurcd in 4 pieces, . '
(3 curved and 1 straight), S T )
THRUSH gives for each piece . v \VMJ. \ fﬁ
the .curvature (p), dip angle A : ’I ‘ J X
(\) 2nd azimuth angle (p) all
quantities with errors,
JOIN calculates

a) The range AD with errofs,

b) A and ¢ at production (4),
+
N and ¢ ot decey point (D), if we have a V,

¢) The mecan momentum <p> Wwith errors,

a) 1°, which is the length, measured from A, which |

corresponds to the mean momentum.
JOIN starts to combine the first two pieces to one track.

This new track is then combined with the third piece to one track,

and so on, In the case of two curved pieces we have for instance
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The wieghts (W&) are thus calculated from the multiple
scattering errors in the measurcd momenta, and the internsal errors in
Pat énd pPry are not used. In the present version of JOIN we have
assumed implicitly that the decregse of momentum due to ionization
along the trock is linear. For high momentum tracks this a good
approx1mat10n, for st0pp1ng tracks the momcntum determined from

range is fer more pr001se thun thwt from curvature, .

JOIN works sufficiently well, but it may, of course, still
be improved in one or more details, We have carlier had much
trouble because the given errors in ranges have been too small, This

fault is now eliminated.

" GRIND is the kinematic programme used at CERN,

EKPERIENCES IN USING THRESH

THRBSH has been used by us for about 6 months, mainly in
the analysis of A_'s and E 's from the T8 experiment. An.
ordinary E -¢vent is shown in Fig., 2, We have 7 tracks per event,
Some of these are divided in pieccs so that the average number of

measured pieces per event is 10. All events are measured twice, .

6650/p



- 50 -

11'- 7
- ,/ ‘———'/::‘—‘_._.______"-A-
X /
. 1.5 GeV/c “
. X -
; e
Fig, 2.

We have looked at the results from 150 E--measurements, i,e. 1500
tracks or piecces which have passed through THRESH, Iixcluded are all
cvents where RuAP has found errors or where REAP doecs not work well =
(13 picces). Of the measured tracks, about 600 were taken as étraight
and 900 as curved, We find that the fraction of hon—converging tracks
is 2,9 % 0,7% for straight tracks, 2.7 * 0,6% for curved and 2,8+ 0.4%
for the total number of tracks. The probability that a track; which
has not converged in the first measurement, will not converge in the
sccond measurement also, is 20 * 5%, Only in one case we have had to
remeasure a track 3 times before it converged, Of course; these
results werc obtained only aftcr months of cxperience in rccognizing

kinks which would have caused non-convergence,

From the figures above we find that only about 40% of all
E” -events (10 picces measured twice) have had to be rcmeasured
because tracks do not convcrge in THRESH., A much greater fraction
of all events (about 40%) have, however, bcen remeasured, mainly
because of JOIN and GRIND troubles and to a minor cxtent because of

preparation errors,

There cxists now a programme (COMBINE), which can collcot
good tracks from different measurements and form a good total event,
Onc may here, for instance, takec the momentum of & particle from one

measurement and the angles from another,
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In Table 1. we givc some typical internal errors given

in THRESH. The measurcments arc performed on a SOM-machine,

. £ Pereentile

Measured |

quantity | 25th 50th 75th
Ax, Ay mm 0.09 0.13 0.17
Az mm 0,50 0.57 1.19
Ap degrecs 0.15 0,26 0,43
AN " 0.40 0.50 1.20

Table 1,
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DISCUSSION FOLLOWING THE TALX OF B, RONNE

How do you succecd in putting togcther all the pieces
mcasured between kinks on a track? Do you make mass

assumptions to take into account encrgy loss?
We do not take into account encrgy loss,.

You showed the frequency of tracks that did not con-
verge in THRESH for 1500 measured pieces. How many

"real tracks" does this correspond to?

A little more than 1000 tracks.,

I would likc to comment that thce length of measurcd

pieces usually is shorter than the optimum length.
Do you measure a kink as a corresponding point?

Yes, we try to do this as much as possible.



