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At 3 recent wine and cheese seminar Roland Winston of the
tUriiversity of Chicado rerorted on the latest messurement of

the electron asummetry rarameter in sigma—~ bets decau. The
current exrerimentsl situstion is summarized in Fidgure 1 {(ref
1. A total of four measurements hasve been made. They a1l

zgree with each other and 311 disasgree with the predictions of
the Cabibbo model. FThe magnitude of the disagreement is
sireater than four standard deviations for the latest
meassurement 3nd  almost six standard devistions for  the
combination of the four measurements. It is significant to
note that the current measurements sre consistent with the
measured madnitude of the form factor ratio (g#1/F1) if the
sidre is taken to be orrosite Lo the rrediction of the Cabibbo
mocdel . :

Faeh of these meszsurements used the same basic
gxrerimental technicue. In all of them a3 low enersiy meson
beam was used to rroduce sidgma—. The rolarization of the

sigmas was inferred from 3 ehase shift analusis. Two hudrogen
bubhle chamber exreriments and the latest electronic detector
exreriment were dome at the Y¥(1320) resonance in K- F
scatterind. The fourth electronic exreriment was done with
associated peroduction in FI- P scattering. All are low
statistics exreriments,

Clearly something is wrong with either these wreriments
or with the Cabibbo model. This disadgreement has been with us
for over ten years., There is no fault that can be found with
the current measurements. On the other hands the Cabibbo
model has been so successful everwwhere elser and forms the
groundwork for so much new rhusicsy that it is unthinkable to

many that it might be wrond.

My rollesdgues and I would like to resolve this issue bu
rerformins this measurement {3¥] a radically different
technique.

As I will describe in some detail belowr the current
charged hureron beam arrarastusy which we used for E-~-497y can
irn one week of running collect more than ten times the current
world samrle of rolarired sigma- bets decaw events. With such
a larde samrle of events we will be able to study rossible
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Asuﬁtgma§ic errors with techniques unavaliasble to the low
statistics measurements.

The only modification of the arraratus reauired is to
reconfiaure the lead dlasss array to rerovide greater rion
redection. The lead dlass which we used in E~-497 was borrowed
from E-400 (oridinslly from E-288) and hae heen returned,
Howevers rreliminary checking sround the 1lab indicates that

horrowing a sufflczent ausntity of approprlata lead glass will
be no sroblem.

We krnow from our E-497 data that at a3 rroduction angle of

.3 mrad and 250 GeV/c hureron momerntums sigma-‘s are rroduced

$ith significant transverse rolavization. Our analusis of the
sigma— rolarization is incomrleter so for surroses of this
discussion I will use P = 0.20 which is the messured value of
sigmat rolarizastion at the same kinematics (ref 2). We can
reverse our rolarization by reversing the tardeting andle,
The beam rolarization is monitored by the sigma- -~> N + FI~-
decaw mode for which we have excellent statistics. We cany if
necessards reverse the beaw rolarizetion every sulse in order
to averade over any drifts in the serarstus which could cause
sustematic effects., Our ahility 1o measure the bean
rolarigation in the E-497 dats clearly demonstrates that
sustematic errors are well under control.

In this discussion I will restrict muself +to measured
numbers in order to estimate rates and sensitivity., As the
result of this WORST CASE znalusis will showy we can maske &
definitive meagsurement in & single very short run. The
arraratus is shown in Fisure 2 and a2 summary of the discussion
below can be found in Table 1. :

At 3 mrad sroduction angle with 3E10 rprotons on tardet
angd 250 GeVU/c hureron womerntum our sigms—~ triddger rate in
E~-497 was S5000/rulse. These tridgers are mainly sigma~ decaus
with 2 small contamination of cascade~ and K- decaus., Table 1
shows the rates per pulse for the four decaw modes contained
within the sidma~ tridder. Following in the tahle are the
various efficiencies for each of the decaw modes. The rates
at the electrorm TRIGBER and OFFLINE electron stadge are shown
as well as the finzal ANALYZED rates. The lertonic tridger  we
will wuse will recuire sn electron signal from the lead glsss
arrag, The lead dHlass has a8 hole in the middle for the decaw
neutron and 8 deometrical efficiency of 4472 for decswy
electrons. Assuming a8 reJdection factor of 50 for rions
relative to electrons st the trigser level uvields 3 tridder
rate of 38/rulse. At the electron TRIGGER stade lestonic
decauys are 4,472 of the events.

OFFLINE I assume we can zchieve the same FI-/E~ redection
factor as E~400y idi.e. 200/1 {(ref 3). More thaen 70%Z of the
sigma~ trigders survive our track finding sldgorithm, Most of
the 30%Z which fail are in fact sigma— decsauys upstream of our
fiducial volume, 97% of events which survive track finding
mske good fits to either the sizgma~ or cascade~ hadronic decau
modes. 467 of the lertonic events also make accertable Tits
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to the sidms- or cascade~ hadronic decaw modes. Defining an
ANALYZED event a3s one which fits neither hadronic decay mode
gields &2 samele which is 74% lertonic decaus. The razte of
analuzed lertonic decay events is 0.58/pulse,

) In addition to the electron trigdger described sbove we
will 3lso taske aprroximately 50 sigma-— tridders rer rPulse.
‘These evernts allow us to monitor the sigma~ beam solarization.

The result of the sbove tridder and analusis scheme is
0.56 dood sidma beta decaus rer pulse or 1.7E4 in 3 tupicasl
week (3,0E4 pulses/week)., In addition there will be 1.0Eé
good N PI- events from the sigma~ tridgdgers,

For the rpurroses of this estimate the electron alpha
rarameter (e ) is calculated from the ur -~ dowun ssummetry
( Ae ) for lertonic events. Since the N FI- and lestonic
decas modes are kinematically similar many sustematic errors
will cancel in the ratio of the upr -~ down a2summetries for
these two modes.

Ae = ——*_) VS A 4 ' 1)

The absolute normalization of the asummetry scale is dgiven by
the known value of the alrha rarameter in the N PI- decay mode
( Yynp-= ~0,0568 +/- 0.008 ). After correcting the alrha
rarameter for the N PI- backround & 3.4E4 event samrle will
gield an uncertainty in asvmmetry of +/-0.09. This is to be
comrared to the current world averade value of 0.27 +/- 0.18.

Recall from figure 1 that two rossible values of the
electron 2lrha rarameter are consistant with the messured
value of the mednitude of g1/f1. The value rredicted bu the
Cabibhbo model is —0,768% the other is +0.352.

The table below , shows the values of the ur -~ douwn
asummetry we would observe for the N FI- decays mode and the
tLwo Possible electron alrha parameters.

MODE ASYMMETRY REAM FPOL  EVENTS

N PI~- 00,0087 +/- 0.001 0.20 | 1000k
VN E~ NUE 0,0261 +/- 0.005 0.20 34,

N E- NUE ~0.0487 +/~ 0.0035 0.20 344,

We believe that sustematic érrors in the observed asummetrz
are of the order of 0,001,

We would run 3.0E4 rulses each for positive and nedative

tardgeting angles to collect equsl samrles with the sidms—
rolarization ur and down. We would also take 8 roint at zero
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tardeting andle 25 a3 check of sustematics.

) Thus 3 three week run will wield 2 3.4E4 event samrle of
sigma— lertonic decaws and 3 measurement of the alrha
rarameter to +/-0.09. At this 1level of precision we can
distinguish between the two rossible values of the electron
alrha rarameter by more than 12 standard devizations.

The onlw externslly measured number we must use in  our
anzlusis is otvn. The measured sisgn of this rarameter is not
generally considered in cuestion but if this bets decsy effect
is confirmed this issue may need to be reorened. Howevers
even if we were to auestion the validity of the sign of +this
measurement we can distinduish betueen the two rossihle vaules
by more than 4 standard deviastions by comraring the absolute
value of our measured a3lsha rarameter to the absolute value of
the values rpredicted by figure 1.

There are severzl rossible imerovements for the design
sketched above. The arraratus should eassily handle twice the

beam orn tardet (6E10 instead of 3JE10). This will slmost
double the wield. The sion reJection in the lead s#laszs can be

made sidgnificantly better than 20071 (ref 4)y +thus reducing
the backround even further.

The following institutions and rhusicists are committed
to this prorossall

Yale University F.8, Coorery l.eds Teis

Fermilab C. Ankenbrandts A. Brennery
Je Lachy J¢ Marriner

Iowa State Univ, W, Anderson

University of Iowz E. McCliment

Lerningrad Nuclear 3 Phusicists
Phusics Institute

Unive of Chicado Re Winston

There is the possibility of a2 draduste student from Yaley 2
graduste student from the Universits of Iowsay and 3 research
associate from Fermilab also particirating.

e would like to make this messurement in the sering 1982
rurmming cucley aftter the comeletion of E-4630 in Froton Center.
The hureron asraratus can be installed and checked out in
three to four weekss data taking will recuire three weeks of
besm. The online and snzlusis erograms required for these
data alresady exist, If given the orrortunity to take these
data in the sering of 1982 we should be able to rublish =
final result within one year. .
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We are sble to accomprlish this measurement in such a
short time because most of the exreriment is presently set ues
but not instzlleds in Proton center. The fast electronics and
online comruter are still largely intsct from our E-497 run.
The effort required +to imstsll +this exreriment is modest
comrared to the instsllation of & totally new exreriment.
Furthermoresr our time estimates should be euite realistic
simce this will be the third time we have installed and
checked out this arraratus. THe only maJdor new work we must
do is to assemble the lead #lass arravy. We rrorose to do this
in the lab before the run. We will be able to sgasin-balance
the lead dglass with 3 lisht rulser sustem before the run so
that only the shsolute calibration need be determined from the
data while we are running, We believe that even if the total
Fermilab 1982 HEF run is less than 20 weeks we will he able to
accomplish this significant siece of rhusics,

A resolution of this uestion is of maJor significance.
If +the Cabibbo model is truly incorrect thern the imrlications
are far reaching. Alternativelw if the rrevious exreriments
are in error then the sooner this heresy is laid to rest the
better.,

Sincerely wourssy

PTn S Coger

Feter S. Coorer
Assistant Professor
of Phusics
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Figure Cartions

The current world data for the electrorn alrha rarameter in
sigma— beta decaw is summarized. The solid curve is alrhsa
as 8 functiorn of the form factor ratio €1/f1, Recoil and
weak madgnetism corrections are included, The values of
the electron alrha rarameter consistent with the measured
magnitude of the form factor ratio are shown together with
the four existing measurements (ref 1) and their averasie.
The abscissa fTor the measurements is not significant.
Also shown for comparison is the size of the error bar
which will be rroduced by this meassurement.

A schematic lawout of the experiment is shown. This is
identical to the confidguration used for E-497 and 3ll the

. arraratus is the same excest fFfor the lead dlass arraw

which is reconfidured,




Worst Case Rate Calculation

Primary heam! 400 GeVl/c
3E10
1 sec

Hureron beam! 250 GeV/c

momentum
rrotons rer pylse
srill lendgth

momervtum

300k backround muons ser pulse
23k beam rarticles '
PI~- / K~ / SIG~ / CASC-
19k / 800 / 5000 / 200
Sk SIGMA~ triddgers
PI- / K- / 8BIG~ / CASC~-
130 /7 50 / 4700 7/ 100
lecay modes: o B.R.
KE3 X~ e e 3 FI0O + E~ + NUEBAR 4.8%
SNFI 8IG~- w—— N + PI~ 1004
LEPT SIG~ o o T N + E~ + NUEBAR 1.08E-3
CASC casC- e LAMBDAO + PI-- 100%
f-—> N 4+ PIO 35.8%
Rates? KE3 SNPI LEFT casc
816G~ tridgder 0.25 4700 5.0 35.8
Lead glass eff
tridger 0.90 0.02 0.90 0.02
geometry 0.24 0.48 0.46 0.48
deadtime Q.80 0.80 0.80 0.80
TRIGGER 0.04 36410 1.66 0.27
aff‘line F‘bG 0090 025 0.90 Q.25
OFFLINE 0.04 2.03 1.49 0.07
track eff 0.70 0.70 0.70 0.70
kimnematic eff 0.43 0.03 0.54 0.03
ANALYZED 0.01 0.19 0.56 0.00

notes

1+ 211 rates are retr rulse

2. track efficiency is the rrobsbility that an

rasases track finding

3. kinematic efficiencwy is the srobshilitwe

event does pot fit

decay hurothesis.

TAEBLE 1

that

event

a1

either the SNFI or the CASC
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- - . . "6019 -
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- ) . . «0,23 . .
Yole-Fernilab-BiL Je13, 307 0.435 £0.035 - .
CERN SPS 3381 5740 . 0.458 20.035(+0.020)

- polarized I” Experipents

. at

L8l ' 1970 53 =0.13 £0.41
Yale-BiL-tl. of Pass. 1n 63 0.36 20.33

, . 0'39 1,9

972 43 : .
RHEL - «0.53
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