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This is the third (and last!) talk about an experiment done at the
SLAC bubble chamber hybrid facility. (See View 1.) The last two talks
described our appartus and included some discussion about analyzing the
d'a’ta in the LEAD GLASS shower detector; namely, the isolation and identifi-
cation of electromagnetic showers. In this talk, T will report on the progress
of ouf analysis using some of the ideas from the previous talk. In addition,
I will give a few early results based on a sample of our data.

The first system we are looking at is simply fa‘st m° production from

the reaction: (See View 2.)
1T+p - 'rr+p'rr °

with incident 71 at 16 GeV, and 7 ° energy > 8GeV. The study of this relatively
well-known reaction diifers from previous experiments in several important
~ ways:
1) We restrict ourselves to FAST forward 7 °'s (Eﬂo,a 8 GaV).
2) The Pb-Glass detector yields an unprecedented knowledye of
these 7 °'s allowing for a careful and detailed study of the n ° system.
3) We're at higher energy..
In particular, we are looking for the production of possibly new heavy mesons

. . +
which decay intom "7 °.

This system has been studiced before, and resonances in the n Yar e



invariant mass-plot have been claimed for p,¢', g, S, and T. Tﬁe identification
of these resonanceé, based on previous experiments certainly seems reasonable,
1 you believe the 7 °'s used in the mass plots are real.
1t is just the presence of enormous background, and the fact that we
are able to identify the 7 °'s that makes our experiment unique.
Bubble chambers have traditionally used the following recipe for
identifying 1 ° events: (See View 3.)
I would briefly like to mention a few sources of background to this
reaction which can cause so much confusion in the .ider;tiﬁcation oraTe.
" (See View 4.)
Notice that we help t. eliminate diffractive events simply by requiring
' 2 8 GeV of neutral energy in our trigger.
One may then check this selection by plotting the (missing mass)2 for
thusly selected events. (See View 5.)
Notice the rather glaring nonsymmetry of the (mm)2 plot around the
m°. In fact, the distribution is not even centered on the 7 ° mass! A basic
problem with this selection procedure is that it allows for fits of single 7w °'s
to all manner of neutral products, primarily due to the large uncertainties
associzted with the 1-C f{it.
Cne then tries to do physics with a relatively dirty sample of 7 °'s.
I will now describe how it has been possible for us to collect a relatively

clean sample of 1 ° events by introducing the information {from our downstream



detector into the analysis. (See View 6.)

Let me now show you a couple of sample events which passed a single
w° 1-C fit.

This is a GOOD event. (See View 7.) Notice the charge tracks are
swept clear of the Pb-Glass wall, and there is a single well-defined shower.
red squares are hot spots, lavender are other blocks with less energy. (Plzase
be aware this drawing is not to scale.) Also note the agreermnent between the
energy deposited in the lead glass, and the calculated missing energy from
BC information. |

This next slide (See View 8) also shows an analyzable event. This time,
. however, the outgoing pion enters the Pb-Glass wall, but is detected both by
its particular energy deposition between the active converter and back blocks,
and by the proportional wire chambers.

Finally, a BAD event. (See View 9.) Lots of showers, and a gammza
which converted in the Tantalum plate make this evert hopelessly confused
and nonanalyzable. Resides, it is probably not a single 7 ° event.

By so selecting single 7 ° events and plotiing the bubble chamber's
(missing mass)2 again, we get this result. (See View 10.)

To within statistical errors, this distribution of events is properly
symmetric and centered about the m ° mass.

THIS CERTAINLY YIELDS A MCRE CONFIDENT SAMPLE OI' 7w °'s.

It is also interesting to examine the bubble chamber's measured miscing



momentum for all 1-C fits, and for our cleaned-up sample. (See View 11.)
Here we see a strong leading peak in missing momentum near beam
energy with a rather largish tail extending back.
Qur "good" w °'s are now shaded into this plot. (See View 12.)
Notice that the 1-C {its which ware not chosen to be "GOOCD" scem
almost to form a smooth background under the real 7 °'s.
Secondly, the true 1 °'s seem to fall into 2 distinct regions:
1) High Energy leading particle peak.
These are certainly associated with att production, which produces
afastwe.
2) The remaining events in the tail MAY be events of interest, that is,

events producing a heavy meson.

The last histogram I want to show you is the inveriant masz plot for
the w¥w ° system. We do not have sufficient statistics to make eny statements
about heavy meson production, but this is where we expecet tham to show up.
(See View 13.)

Ashyou can see, our statistics are practically nonexistant.

If we now remove T ° events with a** production, we are left with the
following mass plot. (See View 14,)

Finally, we have been able to work out a very approximate and



preliminary cross section for this reaction. This task is complicated by our
relatively complex hardware/software and scan cuts — and the issue has not
been totally resolved; nevertheless, our preliminary value for cross section

is:
+ + ° _
G{rt'p - 7 pw fast) = 51.1ub

which is probebly good to 20%.
SUMMARY (See View 15.)

FUTURE WORK (View 16.)




SLAC 40"
-Bubble Chamber

meter

pwc d

Lead Sheet
Active Converter—

"I T T L L LI T T T LT L T]
\ )

dhard

A

Pb-Glass ‘Weall

Scintillator Hodoscope ™ (2 plenes)

‘s’



fl A g

i AT SRt i

o?, -Prbia even“"& :

' o
e —= "IT'%.?#WJ.

' ;hc_.ua'cv.‘j" .'x‘r'}' st 16 GeU/c,
T° = € eeVie

View 2

r

. ' [ ] ' [ g.' Py

3 ! \\\§ Al perim AT S ({L\"f‘&l’e—"?’&,@:'.
G F 1%—3'7" w5

(‘1.“ - ! ‘,ﬁ-} r‘-.{{

23 ¥ Cé e GES ViF &L

Q@ 9 f‘r‘ o

“4‘.’3 (3 WD

[

H (Q_"“"‘I cu:fc“" .
v ~

(\’) ”Ef e Cataau
5 LD PO L ER uﬁ‘.ﬁrm‘:: UL ey

o3
( v
Y O * v
‘\ EEES ! eGV c’g ‘rif”c'- G vens & F:‘)(l%
T ﬂr‘?’ f—’ y < e U '
L ap b
=
¢

Prewivws Wi's . z? L) e

Y4 <'-
[£Y
o ~ ,f!."
(] l.-.:& 'u,) ..‘ .:‘ e
+

(FFo) I
et (ben) LY (1=} -
g (l6ae) I
S (1959) (<4 )
ucv"-"Q R (“') l{'(;.;-)_




VICW o

c--— . . P *
{ Y('J(,{l-!:la LAY LUI L‘J{C c‘p, c.,ﬂgc_‘f fn..cu 'dCl‘I'i"'i \,\l'(. _”:_‘;

" .

scherao. .

Y I '
) Scon [3 Meesore c.lmrcrs'ad Lol s
. oy
in ..‘.‘;C.. '

'Y [ 4
33 ?\0‘;' 'mtSStn(j R cna S e T Y ‘C’[-.c, c;\/,/r"g.}
Sl e
ond Ty 8 laiae ".%c:""t.c. Ed L cue !1
. receensa  Go stagle W7° prodm.e,rnu .
s o, , . N .
qnl’i(;f:c e{!‘m C—Z’D"IC'}L!"L'.'iL:’ V‘ |"S "’{Lcm 5(_/‘( Larate ,"I c!a"..a

WIS S ST -..-l—_‘

f":’g » C‘,U ”‘-;l‘.'lr!‘s L ]




I
g
hes

Back‘gw’cmmd +o f.r"'},. — X P
L-n:» 17-'—:" o

i

@ éﬁ‘%’r (Pﬂ") P\’oc’ C."H'*q :

TR DI,

ik a ©

Y0 o e ‘. N 4A
P L?) C?,_t, c,lwt';: ¢ C.g.c_.t.t.;é! c.

e
"'/"f?’ﬂ& s T

(‘ﬂ"" ost)

[ [ N}
C:; P\‘\’ o 1n..“ G pye (‘rr(\fﬂc‘ .

e aneviaoen v [RTFRCEN

L= L l-. L ]
L g N .
Chd - " ) .
S e Pommeron
."’
3 4 £ s
. . o (3 e
ii 0 Rt T ) i“" G’ }2 Cci\‘(-"("::\
Q:._

- _ ] -
@ .C\‘.‘ LA l":’; e I"\Cl:‘a."’f"i" CJ! P C‘} {—t C-tl A ;,’_\}. VO e S( SN ‘

T RO AT VT g T TACT etz AT e 8 0

y s
% " ‘t —"‘-,c .—-/ C
‘77”:-"?9 = T jh’” T Cq & <)
i P (2 vserby
/uld F AT ( 1 ,‘5;"-."_;'; of v '.f;?
' B
T T S QTS s )



e e e e

o

_—

-
./

- \
¥

~, T
i

TP

ek

— ot

S

o

./...

o

«>

~

-

-

e BRI Y

.t

S
L .



Neeo T°

S&(G_C-(:cem.. cvl"i'c.\—iai

l) Sco-n.‘,/ Meosura

&) ﬁuc.m'a’:-'s u)!\z‘c,(-x GMPUIL’{”- lw@. ’ﬁ"c

#
(:.m G A c-."f':‘e: e, 'Cl T

[}
( 3 &4 CJ" 4>

. . .
.5" [ L ' ISR NP I .-:,:4
) S vontr ave hand =s¢ (ool wy FrC
3 » L o x ws ey

Larer®y Sar, o

T b .. T
at st Lolle  hezod om. FO Gioss

v o gl e
'} F ) °
o .‘;” LAY T eSO,
T IR A St d RCTRYLY

VA AU TROTAIEE . 0% v et b LI IR vy <8 WA T

. £ ! ARSI S B AN
tic sclecwed cuvanss becod  om Fhe.

. f\ . i e "8
PrOSGR GG O & Sia ¢

(e ’4-“-&_’&(;\‘.(,3{(;‘”’:(}5?

D

S[—mc:;c;l" N 'i"‘\ac', {C{;C{ j‘&": (@(‘2” .

ot . / &

wrenn) ey [2incd T An e Caets @/f ‘f:n.g . fz LYo -:';" |
! g o }
VO ii\ . :'
1
L ] -
0.1 0 Ao 4
s (2- Qi%f’u‘[&g:u ‘;t'-’r_"ﬂi: r"‘jvlm' w3 "(/ eseennls /{/\j Aol ‘:
: . LAl . 4 rr . '

vesolve mtn©sheweas n the Pbh- Glos woc .

)/p", - . . . / 4
\H:,(,.'B = [Q’?ﬁ, e{' ouy” @\“’&i‘l\’-&[ 'faC *Ql'i'tz‘o

3 v NEY SN T
,,m'.\»-..'-'n'l SE TR _ ST
L PP ERL Y o I A S AT AR




ROLL 458

FRAME 291

s
ol

e
MISSING NEUTRAL ) oo
ENERGY = £5.230 £ 1~

- CQNVF??'*'ER
DETECTED E‘rXCTC‘)N ENERGY =

Y i:} e \
ENERGY = 24.48 £28GaV
ol

M eosd, L-0 w@°

!
@YSATC

T e

REREEE
2 (_l\ BLOU’ E!\LRGY

JNETN



ROLL 490 FRAME {31

MISS NG N":UTQ,L L

et {‘ Y E:

DETECTED PHO{M\, L%“.\.? RGY =

ENERGY = 7.2 Y GoV
EeV

"GO{-;:).“ i.c ﬁ,‘,e /”\Jﬁ’r'h'é
2

;
3 .
| ,
1
%f**
.
Ta £
—= AT
g —
i
!
: ;
L I
BACK BLOC! ENERGY

=445 GeV

* l,,.
(enth hedvos in Po- Gloss “w’n!f?

RBIA



ROLL

FISSING S\;b 52
ENERGY = 9.8

DETECTED D}-’Q Os\!
ENERGY = 6.58

"Ba.d

. j’
S -
1-C ,&° eguend

o’

’/‘

LACTIVE

CONVERTER

‘,r:"\ ! f\f"‘-\P
L;-k \ <. \\.../ E povas

re .,JC _‘AV

S
R
. o
.
B .-
I =
£ £
e heee )l
———— T e
N 3
4 ?
o3
g
s s § L

o~ F -t ‘\
o “s -
g i :
" L t
{5aio w3t

Ci\ BL C‘CK

ENERGY

RN,

i

. 1O



View 10
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