SCAINING OF 8 GeV/c m

1. biect
To measure in the pvhotographs of 8 GeV/C positive pions in the 2-metre
hydrogen bubble chamber, the following event types i~
(a) four-pronyg eveunts with no strange porticles
o

(b) two~prong events witih at lecst one V (i.e. types 201, 211, LUZ)

i

e do however, scen for, but not measure, other event types - see below.

2. General Scanning Conventions

We scan on views 1 and 4, The fiducial regions are determined on view 1,

L '

In the first scan we use 1 (vecauge it has the better optics) a

is used os a reference in the case of difficult events. In the rescan, we

look et view 4 and uvee view 1 for checking - e.g. Tfiducilal region.

Tf o frame is not acceptable (flash does not work, bad developmnen

than three cameras) comments may be nade (with an 'R' to show event is rejected),

T in general necessary. To make the writing oa the scan sheet

but they are
more easily distinguishable, please write with a red pen. I

event is not clear, dus to score outs ete., please score out entire line and

3. Angular ascceptance of Beam Troci
The incident beam treclk is accepted at the scanning table if it is within
about one degree of the angle of the other beam track, To be precise, we

require a beam traclk to have a displacement from the general beam direction

of less than 5 mm over o 30 cm le

J'{n
Lii,

4, Width of Tiducial region

Un view 1, a width of 34 cm on the CERN 2-metre scanning tebles is
accepted, 9.5cm to the right of the first cross on the entry side and 24.5 cm
to the left of it., This %4 cm corresponds to about 27 cm in chawmber space =

()

See attached draving,
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region 1, all events are recorded. In region 2, events

-
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1%

shect i

i
e
w

are recorded, I the region is not writiten down
assumed to be region 1, If The event lies in region 2, then this wust be

ki 4

noted on the scan sheet, Although all events 1, only

4-prong and 2-prong + V  events will be measured, the others beinsy reoulred

for cross section measurements or for some future exveriment,

apnears as o circle

hes side and thisg side is as the dividing line
6.  icceptance of Hevtral V's
It is required in general, that the sum of tie lengths of the two »rongs

s o s C
n addition, if the V' apex occurs

J-d

1

] 0 ;
of the V  should be greater than 15 cm,
lownstream from the last opoir of fiducinl wmorks, it should be ignored (sue drawing)

This is due to the fact that the most difficult events are high enersy V

C I‘

with short prongs and such events tend to occur only at the end of the chamber,

ay from an interaction, it is
Ithougn it is not measured, it

o migsing neutron or a

.0 O
X or L decays, we use

To distinguish hetween elecctron pairs

ation,

een the two »rongs of an electron palr is always zero.
o

\ , ) e
ytween tac two prongs of 2 ¥ or 47

O (a) on one camera only due to chance,

; . - P 0 ; . \ . '
the line of flignt of the V , that is, there is one

Ps/5187/duh
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3

high energy orong and one low enersy -rong.

2) An electreon has bubble density (apart from cuestion
of di:). A pion of less than 100 He e at leagt 3 times ninimusn bubble
density, Hence if a tre a curvature oi less than 20 cm radius (100 LeV/()
it can be decided if it is a pion or an electron,

~ O . . . ;

3) If & V' has zero decay angle, then 1f the nrong with lower momentunm
hag more than 100 doV/o, then the otlier prong cannot hove o nomentum less
than 1.5 Ge V/c‘ Tor example, onc cannot have momente of 100 heV/c and 700
e e vy .

LCV/C for the prongs, or 200 nUV/C and 400 1%eV/c, etc, ond still have zero
. . o . ., ) )
angle between the prongs of the V', Iio such restriction avplics to electron
pairs.
. e o SR - -
Hence, if one finds a V  with zero angle between the prongs,
1) Check on a second view that the waule is also zero,

ture of zO cr or

2) If lower momontum nrong has a radius of curva
less, look at bubble density - if it is more than 3 tines it is
a VO and the event should be wmeasured - if it is about minimum
then it is an electroﬁ pair, it should not be measured but should
be recordod 'G! for gamma,

3) If both tracks have a curvature of less than 200 ci, then the
event is an electron pair,

4)‘If one track has a curvature greoter than 200 cm, it ney be a
V° and should be mecsured (Ve take 200 cm radius = 1.0 GeV/c
instead of 1.5 GeV/c to correct for dip otc.): Cne should write
on the scan sheet the it is a VO, and

in the

8. Dalitz Pairs

Comments colunn one

No.13

should write 'VO/G'

°

See Dxanmple

If a grmma is counverted to an clectron palr ot the interaction »noint
these electrons are called o Dalitz ps These will cause the number of
prongs to be two wmore than desired. Hence if one of the prongs can ve identified
as clectron, then it should be assumed thet there exists a second electron track
even though it cannot be identified, The event should be recorded as the
number of non-electreon prongs and 'D! should be written in the Comments
column, Thus a visual 4-prong would be recorded as "2 + Dalitz Pair®, It

PS/5187/duh
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may be noted that tle angle between the Dalitz pair is in gencral not zero,

¢ clectron of the Dalitz pair is positive then th: other electron must

sk
)
G

tron is negative, then

Y
D
fmd
]
o

ive track in a 4-prong cvent. If the ¢

e best to reject the event.

9. 0dd Iumber of Prongs

o~

There arc several possible causes of events with an odd number of prongs,

4

one of which is that the oroton has o momentum of less than 50 HeV/c and so

has too short o range to be -visible, Hence thesc events should be recorded
if they occur in region 1 so thal may be obteined to their

does not emit a decay

particle, then it wust be o Droton. such a traeck ie given a special label

which is interoreted in the program as o proton,

: and curved, the end point is called T, G, H or I

- o i i i Y gtraight, the end point is called W or X,
~ If o secondary scatters and gives a zero range proton, the point 1s called Z.
Further mass assignments by lobelling often be performed successiully,
but are liable to be sgufficiently freguently in crror, that they should not
ne uscd for the present, -

An attempt is mede for each cvent to be 1

of bubbles on the tracks. Thisc is an overa

momentum, dip engle and choice of cancro,

L ]

Corrections for dip and cheice of conern

be made by the progran,

Follovingz the emulsion gvaten of calling traocks white, grey or black,

rave alse %3 classes and in addition a fourth - don't know®,

The division boetwecn white and grey has been chosen to be two times

PS/5187/dumh
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I
Ut
i

minimum since this is easy to didentify as it can be s

andardised by looking

at two overlapping beam trcocls, The GRIND program will use the ionisation

information, in-a generous manner, to try and decide which hypothceses are

possible,

Visval Zstimate

£.2.0 1 1.0 to P
=2,0 - 4,0 ' o Q to R

; favoured

Label Program favours .....g His

>4.,0 3 Greoter than S
0

A1l hypotheses equall

7

-
\
o

The choice of P, 0, R and S will be made later when we have wmore

E

experience, but might for instance be P = 2,0, @ = 1.5, & = 5.0, 3

The category "10t sure® should be avoided as much as possible.

The order of writing down the ionisation nuaper is iluportant,

ordering is done clockwise on camera one, and ig donc in the order

one would measure on I Thus scatters on prongs are reccorded as

- O iy . -
If there are two V 's, they should be written down in the order of
x-coordinate, that is the upstream onc before the downstrcam one,

’

lonisation of the beam track is not rccorded.

n
8
I

o
measure now (4-prong, 2-prong V) we s

for 2~-prong events since we noy measure thom in the future,

12, Secondary Interactions

5

e secondary interaction then cne must decilde

If a track me

the track is long enough before this interaction to allow a geood me

this we decide by measuring whether or not the sagitts

wEh

&

The measurement may be made using the two parallel lines spaced 2 mm apart,

[ - 4
VG Lanore

[

e P - A IS DRSS
If the sagitte is greater than

The IEP operator is informed by writing

1Cr for cut e.g, 'ASC! in the "on-line Comments column,

P3/5187/dmh
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they occur,
their

The

the events we intend to

ould also write down the ionisation

woe ther

asurecment -

L T A . o
is grenter than 2 mnm,

the secondary interaction.

the name of the track and the letter
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If the sagitto is less then 2 mm, then some information can sometiumes be

gained by measuring the secobndary interaction, but it has been found that,
in general, information from two-prong sccondarics only is useful, Hence

I P N

if the sccondary is a two-prong it is measured ond one writes the track name

and the letter 'K' for the interaction point XK in the “on-line Comments®

colunn ¢,.g. she secondory interaction is anything other than a

two~-prong, cta <2 ) then the event should be rojected by

in the Comments column.,

o
[@2]
16)
o
-
1
=]
o+

writing 'R' in the rejcct column an

13. Rejection of cvents

!ov
<

Since we- scan twice, 1t is dmportant for the coumparison of scang that

in why Thus if .2 becan track

we write that »n cveunt is rojected ond oxpl

but if it is only Just non=-

is very obviously non~beaim, vwe write notl
beon from curvature or angle, then it is obtmur to write the frame number
and topology and to write 'R' in the reject column and “non-beam’ in the

Comments column,

14.‘ Topology

The topology of an event is defined os o 3 figure number, the first

), the second the number of charge

T e

figure is the number of prongs (tra

Vis cnd the third is the number of Vo 's to be measured. TFor cxanple, a

L

¢ I p 0 . - ; . .
2-prong + V. 4+ V ig 211, o 4-~prong + VJ/ep is 401, Thus we will exnect

to measure only 400, 401, 402, 201, 211, 202, 212 anc 205 event types.

. . , O . 0
Here we wmeasure 401 and 402 events only when the V' is ¥V /ep.

In the Apex column, R = Region, I = Label of apex., R is taken to be

h) A

1, unless the event lice in rcgion 2, The laobel is token to be A unless

there ~re 2 or more cvents in which cose we write B or C or D ete, TFor

cxomple, if there is o b6-prong and then the 4-prong should

8]
S
t
3
)
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3
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16, On-Linc Comments

These are rotor and each

the treclz and one for the

instruction consists oi 3 symbols - 2 to
instructions, These arc ¥ or G, W or X, and Z for curved, straigzht and
zero ronge proton tracks, K or L for secondory two prong to be measured,

4

C for o track o be cut - due to secondcry interaction, m - p ~ ¢ decoy

or sometimes for energy loss, in general the IEP ouvcrotors are asked

to cut the trocl if the soglt
o

might be 'APR''ALCYTASK M IK2Z Y 1A2Q!

17.

In this célunn, divided into blocks of 4 columns, onc writes the chorge

ank column),

Quite often a secondary nokes an clastic scotter in which the recoil

o

proton has o momentum of loss than 50 ZGV/C so that the »rdéton range is less

such an cvent is often colled This

4

chaorg

than one bubbhlce di

con with low encrgy nion traclis when once con sometimes

1.

say from the ubble density that
However if the transverse womentuin

rreater than 50 ile T/c) or if tho

F2
S

then
o seatter with » zero range vroton, then it should be so measuvred - for
fs)ate! write in the olumn 'A3ZK K37!

19, llecutral Stors

If 2 neutral stor, J-prong, S-prong etc,, which might come from an

30

interaction is noticed, it should be recorded in the “Comments? column os

N3, N5 ecte,



N

20, Prints - Sketches

:

If =on event ie cxeceptional
A

asle for a print to be made to

che "Comments® column, As the

£ilm to another scanning tnble, it is often simpler to o sketch in the
bools beside the scanning table cnd these sketches will then be given to the

noo. oo
Ton  of Lower } ..
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Deleu, NMorrison,
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