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I. Introduction

We propose to take'100,000 pictures of a negative beam
at 100 GeV/c in FNAL 15 foot bubble chamber filled with
hydrogen. We regquest to use the beam kickér mégnet for
controlling the number of beam tracks. Use of the mass
tagging system is also‘requested:to identify and to locate
the p and K beams. The enriched p beam proposed by W. W.
Neale(;) is also extremely desirable.‘ If the run without
the enriched E'Beam scheme comes eariier, we prefer the run
Qithout this scheme rather than waiting for this scheme,
Because of the la}gé fiducial volume available for thé 15' BC,
the experiment without the enriched Ewbeém device is feasible
considering the number of evehta estimated from fhe recent
beam survey dath;(a)
Strong ihteraction>physica for pp and K p at this energy
region has not been explored and any.physics reéulté obtained
from this exposure will.provide usefull information for under-
standing strong interaction physics. In this experiment, we
st#dy both inclusive and exclusive reactions in pp and K;p
interactions. 1In particular,'we investigate the mﬁltiplicity
distributions, and diffractive processes for ﬁpvand K'p |
interactions and compare with those in low energy region.

Our scanning and measuring capability allows us to handlé

the data within 8 months after we finish taking the pictures.




II. Physics Interest

In this ei@eriment, we study all‘ﬁp, K'p and T p interactiohs
at 100 GeV/c. Our particular interests Are in both inclusive
and exclusive reactions in Ep interactions. ‘Data for high
energy 5p interactions arewvery'sparse‘and only the total

(3) (&)

cross sections have been_measured. Many studies for

§p interactions have been carried in the lower energy region.
We have been studying ﬁp interactions at 7 and 15 GeV/c.(S)

Now we extend our study to the higher energy, 100 GeV/c.

(1). Multiplicity

The muitiplicity distributions for pp interactions have
(&)

(so far measured up to 32 GeV/c. We'investigate the detail
feature of multiplicity, the behaviour of (n) /}) a;}d the KNO
scaling at 100 GeV/c. The prong counting for the 15' BC is
easier comparing with that for the 30 inch bubble chamber. The
multiplicityrdistribufion for‘f(or 7%) is also measured. The

- single y detection efficiéncy is about 10% for the 15' chamber.

(2). Inclusive reactions

The inclusive reactions for neutral particles such as

y(or ®°%), K°, /\0 are very interesting in the view of .
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to detect the neutral particlel.
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are measured. w: attempt to ucc 1ontsatlon 1nturnatton tO';‘

1dontify slow particles.

. The particle carrelation- foxr po.itivc and nogattvc tracku

are also inwo-tigatod.

(3). Exclusive reactions.

We measure all two, four And‘lix~§rﬁn; qvoﬁt. and Qttonp€'

—p Voctor meson: #-HM, DR N (3 R
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The particular 1oto£o.to in~£ho-onoQotioﬁi‘i§oi«r

~~ a) elastic loatterins,
'b) diffraction proce-s. and 3;%' Sf,‘,; o | :

) att(a® ) production. o

Study of elastic scattorins 1: important to ooparato thok - :fll;q
- iaolastic from olp-tio -cattoriac 1u tho tﬁo proaglovontn.
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. The K‘p“phyaico at‘high onﬁigy region is quite interesting.

’ For a case whon tho enrichod p bean dovico is nbt uood vo are
able to study K P intoroctions at 100 GeV/c in the" vory oimilar SEEE
'Vway as for pp phynicl. wa study the multiplicity. 1nc1usivo "

reactions for noutral particlo,lnnd oxolusivo roactionl ﬁith

a particular onphnnis on tho x p dittruotivo procossoo‘ B -
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III. Eggeriment

VSchematic view of experimental arrangement is shown in

Fig. 1. We require the following experimental set up.

a) Negative charged beam of 100 GeV/c ( } 1%) produced from
the bombardment of 400 GeV/c primary proton (or the higheﬁt
energy practiCally available) on the external target. If
the enriched particle beam device suggested by Neale(i) is o f
‘available at the time for this run, we prefer to use this
device. The use qf this device is expected to improve P
flux in‘the»§§am by a factor of about 2. | |

b) The mass tagging identification using a set of gas Cerenkov
'counters for‘ﬁ and K~ with the afray‘of'wire chambers in
front of the chamber to determine thé beam position.

¢). Beam kicker magnet. The maximum beam track number is set

at about 7.

The reliable mass tagging is most essential for this
experiment. The miss tagging rate for p is hoped to be less
R than 2%.
| Using the latest beam survey measurement(g)l we estimate
the fractions of p and K~ particles in the beam at the chamber.
‘The fractions for p and K~ at 100 GeV/c are respectively 0.035
and 0.025 for the priméry proton momentuﬁ of 400 GeV/¢c. . Without

using the enriched p beam device, we expect 11,000 pp and 3,800

t




K p inter#ctiohs from the 100,000 pictures assuming a fiducial

‘volume of 300cm and 7 beam tracks per picture. If the device

is used, the pp interactions increasé by a factor of about two.

Table I shows the fractions,vthe wanted particle numbérs’and
the expected total interactions for the above two cases. Table
ITI shows the expected topological cross sections and numbers
of events for pp and K p interacfions.

We send thrge persons for about one month for the period
of this run, ’If it is advisable for.us,to participate‘with
the preparation of'this run;’ie considef‘to send one‘pérsqn

for a few months before the run starts.
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| IV.: Analysis

Ten versatile image plﬁne digitizerg with variable
magnifications of 18 and 40 will be‘mAinly,used for both scanning.
and measuring. These digitizers have been used for the,énalysis‘
of ANL 12' BC pictures;"Other six conventional image plane
digitizers will be also used fcr measureﬁentu. About 8 months
is estimated to compiete the measﬁrements including the
remeasurements andlthe data,gnalysis.ﬁ

Program, TVGP-SQUAW, for the ANL 12' BC has been in operation
at Tohoku University. ’This'will‘be modified to the FNAL 15 |
BC. If the FNAL program HEDRA is available at the time of the
data analysis, we will also attémpt’tO‘use'the program, |

The following computers are used for analysis;

a. ' TOSBAC 3400 model 51 (PDP 10 equivalent), full time use

for only Tohoku bubble chamber groups- v
b. NEAC 2200 model 700 (Tdhoku Univerﬁity'COmputer Center,
| CDC 6600 equivalent). |

Manpower for this data analysis in'the‘Tohoku University
.gfoup is; | H '

1 Professor.

2 Associate Professorn
5 Research Associates
3 Technicians |

4 Graduate Students

24k Scanners (8 full time equivalent)
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Table I, P and K fraction and number of wanted interactions

«

: ‘ % s
(a) mass tagging (b) mass tagging
system system with
' enriched beam
device
Fraction of | = = o o
wanted beam | F 0.035 | 0.074
particles at p—— - : ‘ .
15' BC . K . 0.025 I & 0.0

Wanted _" ,  . ‘ ‘ o A
incident P . 244 K . . 51,8 K o
tracks for - i : :
100 K pix - 17.8 K
No.. Of‘ - : - N
expected P 11.1 K 23.6 K
total
interactions
in 300 ecm ‘
fiducial - \
100 K pix

* The values in column (b) are calculated using the p

fraction estimated by W. W. Neale (See Ref. (1)).
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_ 11@bio IIs‘ Bxpdatod topclogical croal aoet&ont and the
g cvent numherl | ,
” i
) mass
tagging
’ - S S system
lxpoctod‘ (a) mass tagging system - | (b)with
topolo= ' ‘ enriched
, gical : B . S o geat
cross . . : evice
P;““‘ section : '
Oe , o - o - -
f P | KPP PP
. .- s .
2 12.4 mb 3300 | 1100 | 7000
b - 8.5 2300 " 780 . 4800
, 6 8.1 "2100 | - 7RO 4600
8 6.3 | - 1700 | 570 . 3500
10 4,0 | 1100 - | - 360 2200
12 | 1.7 | 460 | =~ 160 1000
R B T . 0.67 180 .60 - koo -
f 16 | 0.23 ' 60 |} ... 20 . 130
, 18 - 0.0 | . 14 - 5 30
| =20 | ootz ) & |} 2 10
t | tetar | B2,0mb| 11,1 K 3.8k 23.6 K

~ ¥* The oprct.d”iopoiaxihal‘oroi‘vxbetion for pp 1ntéraction-;/
, cyh, is culeulatod alsuuin; that 5* is proportional to that

tor pp intoraotioul at 100 GeV/c (PRL 2m. 1563. 1973).
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Fig. 1 Schematic diagram of experiment
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