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ABS'l'MCT 

We propose an experiment 	to measure the mean squar,radius of the kaon 

2 ! 
to an accuracy Of ! 0.1 fermis. The method consists or measuring the differ-

I 

ential cross section ~ for small t by scattering a be~ of 80 GeV/c charged 
I'

kaons from the atomic el~ctrons in liquid. hydrogen. W~ propose a. s:!'~u1taneou.!! 

: 
measurement of the difference between the mean square ~ad1i of the pion and 

Ikaon. Because this difference is proportional to the ,atio of the cross 

~ 	 jsections dt of the pion and kaon, many of the systematrc corrections which 

plague absolute cross section measurements will cancel~ The accuracy of this 

measurement will then be limited only by statistics, ahd we estimate the error 
I , 	 . 

1n our measurement of the difference in the mean squarb radii to be ! 0.03 
I 
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. I. Introduction 

Past NAL summer studies ha.ve discussed the. importan~eof measuring
I 

the electromagnetic radius of the pion and the kaon with tion and kaon 


beams which will become available at NAL. l ),2),3),4) Bec~use of the non­

I 

availability of pion and kaon targets, such experiments mUst consist of 
I 

Bcattering a high energy' pion or kaon beam. from the atomilc electrons of 


a material (hydrogen). The kaon is about three times as Imassive as the 


pion and because of this fact, the ,kaon can transfer far Iless momentum to 

i 

an electron than can a pion at the same inc~dent energy.r Since the accuracy 
i 

to which one can measure·the meson radius depends only o~ the maximum recoil 
I 

momentum of the eleotron, one must use kaon beams' at mom,enta. which will be 

available only at NAL in the near future. We propose tq measure the mean­

square radius of the kaon to !0.lf2 using a beam of K+ ~d K- particles at 

80 GeV/c momentum. 

We also propose to measure the difference betweenlthe mean square kaon 

radius and mean square pion radius. Since 'any unsepara~ed kaon beam contains 
I 

a factor of 10 more pions than kaons and sinee the diff~rence in the mean 
I 

squares of the kaon and pion radii are directly re~ate~·to the ratio of the 
I 

K-e to 'If-e scattering cross sections, we feel that suo~ a measurement would 


require very little additional effort beyond the effort required to measure 

I 

the kaon radius absolutely. In fact, since one is me~uring a ratio of eross 
I 
I 

sections, many systematic corrections which enter intolan absolute cross section 
i 

measurement cancel and to a first approximation, the e/rror in the ratio of eross 
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sections .is ,purely statistical. 'Thispart-of'the' exper1~nt is discussed 
I 

in section VII • The bulk,of.th18.proposal :will discuss ~. absolute measure­
, i 

ment of the kaon radius.. . Most;:of: ,our <conclusions regarding. the kaon radius 

are equally applicable ,to ,a measurement, of. the. pion. rad1~,. We feel that 

our experiment is not optimum for an absolute,measuremen~ of the pion radius 

when compared with NAL proposals which propose specifically.to measure the 
I 

pion radius. However, we feel·.that·.a measurement of ther difference in the 
I 

mean square radii of these two mesons is. unique tOI.this,proposal and we 

discuss it later in this text. 

The cross section for the scattering of: a ",point kaqn from an electron 

is given by the Bhabha formula. 

2 
211ln rOE

(dO) • ~ (1 - 'E)
dE point K E m 

where E =energy of the recoiling electron 

m = mass of the electron e 


r • classical electron radius 
o 

and Em = maximum recoil energy of· the electron and is Igiven by 

the expression 

Em '" 

where ·ux and EK are the kaon mass and incident energy, respectively. The 

four-momentum transfer to the electron is t • 2m' E so !that equation (1)e 

may be written as: 

http:specifically.to
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do 
edt)

point K 

Furthermore,if,one assumes the kaon to have a charge structure, then 

(:>. • (.22.) Fi{t) (4) 
measured dt point K 

FK{t) is the charge form factor of the kaon.' It is the :purpose of this 

2experiment to measure dFK{t)/dt at t-O.'i.e., theslopeiof the square of 

the form factor for very small four-momentum transfers~o the electron. 

t' 2 2
For small t, FK III 1 - '6 <rI? where <rK> is the mean-~quare radius of 

the kaon. 

Assuming a vector dominance model.one-can estimat~ <ri> in the 

following me..'lner. If one assumes that the K-e, scattedng is mediated 

by a. vector meson ( .. or Ill) as indicated, by the graph 

y 
, 

then 

• 2 
t + m .I. 

1Il,'f 

For small t, 

and 

6 
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or in units ot termiB, 

<r~ • ~ f'f.
K m2 

+,w 

where m!.w is'in units ot, (Gev)2•.The experiment8i appro"ch- is to measure 

the ditterential crOSB seotion da/dt ;and-torm the ratio 

(do!dt) 
, measured _ F.2(t) (6)

(da/dt~point K X 

where 

(dO)

dt 
point K 

is calculated. This ratio is then plotted versus t. 

II. ,E;xperimental-. Considerations 

Figure l' ahowe the ratio 

versus t 

assuming the kaon radius to' be dominated by the w' and + I$ld also a curve 

asSuming the kaon to have the same radius as the nueleonl(0.81t). The 

data pOints shown are plotted on the basis ot lo5 K- e scattering events 

for the range of recoil electron energies between 10 and i20 GeV; i.e., 
I 

between Emax/2 and Emax for the reooiling electron. The 'corresponding 

t range is between 0.01 and O.Q2 (GeV/c)2. The assumed b~am energy is 

80 GeV. The errors assigned to the points are statistie41 ,only. 

It is clear that in order to obtain the mean-square ,kaon radius to 

the desired precision one must make systematic correctio~s to the data 
I, 



-5­

which must be wellunderatood.· 'lb • .curv.wh1ch il tit tp the data is 

(do' / dt ) measured :: yet) (7).. 
( do /dt )point K 


. 2

Since the quantity of interest is <r~/3~ a question'wh~ch naturally arises 

is whether one must measure an absolute cross section to some precision and 

assume that the curvepasaes through the point y • 1.0 at t • 0 or whether 

one can obtain' the slope of the curve from the raw data with only a very 

crude knowledge of the absolute normalization. A figur~ of merit related 

to the question of how well the absolute normalization ~ust be known can be 

obtained by representing the curve to be fitted by the expression 
2 

. . <rK> 
yet) • (l:!: 6£)(1 - -r-t) wbere 6£ is a normaJ;ization error 

and assumed to be momentum independent'. This aB8umptiqn is obviously an 

oversimplification b.cause O£ reflects uncertaintie8 in the radiative 

correction calculation (discussed in section VI), wire i chamber efficiencies, 

etc. and some of these uncertainties .mq ,be momentum dependent. Using a 

maximum likelihooe technique and assuming 105 K-e events over the t range 
. 2 

of interest, we compute the error 6<ric> vs.· 5& arising from ~ systematic 

and statistical errors and present our results in the table below. 

6<rK
225>(fermis ) for 10 K-e eVFnts 

i 

o 0.03 
0.5 0.06 
1.0 -0.09 
5.0 0.17 

10.0 0.19 
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2 2ASlumdng one knows 6& to 1%, 6<rK> • 0.10£ and this pre~islon is adequate 

to separate a nucleon-like radiws (0.811') from a point....k~on by' seven 

standard deviations. 

At the 10'W'er part of Figure 1 is also plotted the mapdmum t as a 

function of incident kaon momentum. It is clear that one should go to 

as high an incident energy as possible, especially since :6<ri>c( E liN 
max 

and Nc{~ assuming' a constant electron target thicknesls and beam 
max 

~ 2,..} 1.intensity so that o<rK> ~ iE ~.vert one quickly :reaches a point 
max 

of diminished return 808 the kaon energy is increased. ~ experimental 

approach is to measure the scattered kaon and recoil electron energy as well 

as the 'incident kaon energy to high precision. The signa,ture for an event 

of interest is an energy balance between the incident kaan and scattered 

kaon'and electron, i.e., 

in +EK me • (8) 

and this balance must be assured to 1% in order to eliminate the background 

resull.ting from K + -p collisions '. Measuring the final momenta to !:O. 5% is 

required to reject the background and this beoomes incre~ingly difficult as 

the incident energy is raised. We have chosen-80-GeV/c incident kaon momentum. 

A beam of this energy (15 Mr. beam') will be available in the meson area 

and represents a good compromise between sufficiently large t and adequate max 
momentum measurement capability. 

III. 	 Apparatus 

We propose to scatter 80 GeVlc positive and negative! kaons from the medium 
i 

energy high resolution beam (15mr. beam') in the meson ar~a from the electrons in 
! 
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& liquid hydregen target. The m.omentaef both tinal sta~e particle. will 

be measured in the range 10 < Pe < 20 GeV/c.and60 < PK <CI 70 GeV/c. 

T.ne directiens et the particles into, andeut etthe hydrogen target will 

be measured by Charpak chambers. .A wire chamber spectremeter will meuure 

tinal state momenta well.eneugh to, allow reco,nstructien ~t the ener&?, balance 

to, 1%. The energy balance tegether with anelectren det.cting shewer ceunter 

will allew us to, reject the strong interactienbackgreun4s. 

We new give a detailed descriptien et the apparatus as it will be used 

+ ­ter the K e scattering measurements. The apparatus is .hovn in Figure 2. 

A. ~: We plan to, use the NAL medium energy higp· reselutien beam, 

and hope to, have 105K~ and 105K- per pUlse5) at 80 GeV/c with ~p/p ~ 0.25%. 

This small mementum spread will eliminate the need for· a measurement 

et the incident mementum fer each kaon. In erder to, ebtain adequate pien 

6)rejectien, the beam must centain either 2. DISC ceunters er an assembly ef 

three thresheld ceunters. We will investigate the use·ot threshold ceunters 

versus DISC ceunters to, achieve pien rejectien facters of 105 fer the pien 

centaminatien in the beam. An addendum to, this prepesal will be submitted 

to, NAL atter this study has been cempleted. 

We will use prepertienal chambers P 1 and P 2 to, meaQure the incident 

particle directien to, 0.1 mr. and to, reject more than one incident particle. 

B. Target: The target is a 30 cm. leng, 5 cm. di$meter c,ylinder of 

liquid hydrogen (2.1gm/cm2, 0.03radiatien lengths). HYdrogen was chesen 

since it has the largest number of electrons/radiatien +ength of any material 

and because a pure preton target will simplitythe streng interactien background 
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problems.' Filling the target with deuterium. will provicle an additional< 

check ot strong interaction processes. 

The total amount of material through which the electron passes must 


be kept to a tew hundreths of 8, radiation length" and every attempt must 


be made to avoid introducing extra target material at tm!desirable locations 


2(10 m. of air is 1 gm/cm or ,0-.03 radiation lengths). Consequently, we 


intend to put the-entire electron flight path in a he11~ bag (not shown). 


C. Anticoincidence Counter'! Figure 2 shows the t~get tlanked by 


pairs of counters A which might be used to reject the strong interaction 


background processes when one or more particles have a l~ge angle. Monte 


Carlo calculations indicate that about 95% ot the strong interaction back­

ground may be eliminated this -way (see background section). Unfortunately, 


the probability for an 80 GeVlc charged particle to prod~ce large angle knock­


on electrons which would get out otthe target (2.5 cm. $f liquid hydrogen) 


is about 20% for each 19m/cm2 ot target material encount~red.7) The antico­

. incidence counter, it used, must be a sandwich of counters and absorbers which 

i8 not tripped by these electrons and is still effective against hadrons. Our 

background estimates indicate that such an anticoincidenc:te 'c'ounter is probably 

not necessary but we will continue to study'its usefulness. 

D. Final State Measurements: - Proportional chambers P3 and P4 will 

provide a measurement of the particle directions to 0.05~. Since the kaon 

and electron scattering angles are typically 1 mr. and 4 mr. respectively and 

we only measure the incident direction to 0.1 mr., our knpwledge of the scattering 

angles will only suffice for a rough check of event.c,pplMa3:"ity. The main purpose 

of this measurement is to provide good momentum resolution in the spectrometer 
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which follows; 0.05 mr. will contr.ibute a 0.14% error to the measurement 

of an 80 GeV/c particle. The information trom P3 and Pij will also be used 

to reject events which have one or more than two chargeq particles in the 

final state. 

E. Magnet: A total field of 100 kg-m. ~s required for the spectrometer 

magnet. The bending mBiY be shared by two 2.0 m, 50 kg. magnets. The hori­

zontal aperture necessary for the second magnet is 1.0 m. if the magnets are 

offset to take advantage of the great difference in the k~on and electron momenta. 

The horizontal aperture of the· first magnet need only be about 0.5 m. In order 

to accept a maximum 10 mr. scattering angle, both magnet~ must have a vertical 

aperture of 30 cm. We recognize that a 10C kg-meter magtlet is a very large and 

costly magnet and that the entire question of the kind or magnet that will do 

the job and the cost of such 8 .magnet must be stUdied by the authors of this 

proposal. We plan to stuQy this .problem in detail and submit a report in the 

form of a proposal addendum. 

F. Spectrometer: The wire chamber spectrometer (Wl - W6) shown in 

Figure 2 will provide momentum resolution to 0.3% in the worst case. The 

electron arm is purposely closer to the magnet to avoid the necessity of 

very large chambers. For meaourements of the K-e- scattering cross section, 

the hadron arm will be moved to the other side of the spec~rometer. 

G. Trigger: Scintillation counters Sl and a large pulse in a lead­

plastic shower counter (SH) will indicate detection of an electron. We 

expect the shower counter to provide about 50:1 electron:hadron rejection 

and to give a rough measure of the observed electron enetgy spectrum 

do-.) as a check on the experiment. Scint$llation countersdt 
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62 will detect charged particles in the hadron arm. An iron wall followed 

by an anticoincidence counter (~ ) will reject any muon-induced reactions
J.t 

+ ­(important for the ~-e part 'of the experiment). The tri$ger for K e 

Data on ~ +e - sC$ttering at the 

same four-momentum transfer (t 2m P ) will be taken simultaneously by:I , e e 

requiring an appropriate pion signal from the beam Cerenkov counters. The 

+ + +beam will contain mostly ~ , K ,J.t and P. Since the maximum momentum an 

80 GeV/c proton can give to an electron is 6.67 GeV/c, the Ceretikov counters 

in the beam need only reject pions and muons for a K-e event and kaons and 

muons for a ~~e event. 

IV. Rates 

To calculate the rates, we assume a point kaQn. Since we accept all 

K-e scatters for which the recoil electron has an energy between Emax/2 : 

and E , our cross section is given by:max
E max 

a • dO' dE -= 

J dE 

Emax/2 

Assuming a flux of 105 K+ per pulse and 900 pulses per hQUr, a liquid 

nydrogen target 30 cm. in length and Emax to be 20 GeV our cross section 

equals 3.9J.tb. Our rate equals 4.4 x 102 events per hour. If the beam is 

reduced in momentum to 40 Gev/c and the magnetic field of the dipole magnet 

ia reduced according1y, then Emax becomes 5.7 GeV and our cross section 

3becomes a III 13.711b. Our rate at this reduced energy is 1.5 x 10 per hour. 

We propose the following assignments of running time: 

------------------- .-­
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Beam Momentum(GeV!c) Number o-r hours "Tqtal Number o-r EVents-
K+ 10580 300 

K- 80 300 105 

K+ 40 100 105 

K+, K- 80, 40 100 (Background studies) 

V. Backgrounds 

The strong interaction background t~o~ Kp and wp interactions ia one 

o-r the most difficult problems for this experiment. In order to produce 

a 1% measurement of the 1 ~b electromagnetic scattering in the presence 

of the 1000 ~b strong interactions we should have a rejection of at least 

-6 .10 for any one channeJ.. T"ne problem iii aggrll'YlI'teu. by- aU:t' igilOrance or 

the mechanisms for the various reactions at 80 GeV!c, ,since the rejection 

for a particular channel may depend critically on the differentials of the 

cross section. 

Since we measure the magnitude of all momenta tea few tenths of a 

percent, the requirement of 99% elasticity for an event is the'most important 

factor in our ability to reject the strong interaction backgrounds since 

they tend to have high final state multiplicities andm~ particles share 

the energy. Below, we give a detailed discusBiono! the backgrounds for 

+ - +the K e scattering measurements. The only important initial state is K p. 

Two body final states 'with a negative 'Partialeare eoccluded by charge 

conservation. 

For three body final states', charge conservation re~res tha.t the 

+ •.1+ 0third particle be neutral. A likely candidate is K p+ 1'1.; pll' followed 
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0+- 0
by w + ye e or w+yy, withyconveraion in the target. In a thin 

target. these mechanisms have eoaparab'le probabil.itY". We have not been 

+ 0able to tind a measuz:ement ot 0tot (K P + Kpw .) above 5,QeV!c and we take 

1mb as· an upper lim!t • Our baokground estimate is based. on a. Monte Carlo 

calculation using only phase apace at 80'GeV/c~'rheresul.ts'are presented 

in Table 1. 

As mentioned in the apparatus section. ve have conddered the use 

ot an anticoincidence counter around the target to reject large angle 

hadrons. We do not' believe it necel Baryto use such a counter. However. 

it used, the ettect ot this counter would be to reduce trigger rates and 

background contamination in the tinal sample ot data by a factor ot about 

20. 

'rhere are many possible tour body tinal states. We have considered 


+ + + - h
K P + K pw w in detail using a Monte Carlo calculation based on t e 
, 8)

results ot Berlinghieriet al. , The total cross section was tound to 

be 0.5 mb at 12.7 GeV/c 'and da/dt was exponential in the momentum transter 

to the kaon.. The results ot this oalculation are found in ,Table 1. 

We have not yet considered in detail the effects of. higher multiplicity 

final states. From those ,channels considered it appears that we can accept 

contributions from many individual channels since none of the possible 

channels are expected to be more important than those we have considered. 

We have also included the background from the beam in Table 1. i.e., 

the decay K+,+ w+ + wO with a subsequent decay of the wO to simulate a Ke 

event. Both the Dalitz deQ~ and the 2y .decay followed by conversion are 

considered. 
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We believe that a good te8to~ the strong: interaetion background 

+ -	 ' in our K e scattering data 'can be obtafnedby taking so~e data with 

ever,y magnet in the beam and, experiment reyersed.We will then have 

- + - +a sample 'of events which simulate K e .... K'.e. Since there are no 

+ ­positrons in'thetarget and the K p and ,I( p crOBS sections are approxi­

mately equal,we will have a measure of the strong interaction background. 

VI. 	 Radiative Corrections 

While one wishes to measure the single photon exchange process 

, 

to the same finBl state, 

, etc. , 
e e K 

namely, such processes as 

'!'hese additional processes are referred to as "elastic Pl'ocesses".9) 

If (dO) is the process of interest, then the elastic processes 
dt OPE 

acontribute a fractional amount ~l to, the measured cross section or 

dG
(dt) • (~) [1 + ~ 6

1 
],


dt OPE ..
meas. 

There are furt~er processes which contribute to (~~) and they 
meas. 

are taken in order below. 

http:reyersed.We
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The class of processes which' in?Olve the exchange of two photons, e.g., 


, etc. 

e e K 

contribute a 
c,:

fractional amount; 02 to the measured cross section. The processes 

which involve the emission of a real photon as indicated by the diagrams 

, , etc. 

K 

contribute a fractional amount;a 03 to the measured' cross section. 

Although this process is distinguishable from both the elastic and two-

photon e)l;change processes, the emitted photon is not dct;;;ctcd and the 

events which would otherwise satisfY the energy balance criterion but 

which radiate a photon and hence do not satisty the energy balance 

make this correction necessary. 

There are two additional, radiative corrections which must be applied. 

The first correction is due primarily to real bremsstrahlung emitted as 

the recoil electron passes through the H2 target. The maximum energy which 

an electron of momentum E =20 GeV can radiate and still fall within the max 

energy balance critarion is clearly the momentum resolut,ion of the electron 

arm or ~p. 20 x 0.3% • 60 MeV/c. The fraction of events that will be lost 

because of radiation of photons of energy greater than 60 MeV in a liquid 

hydrogen target of 30 cm. length is given by the expression 

20 Gev/c. 
04 • 0.015 dk/k 

J 
60 MeVle 



':'15­

where 0.015 is the tractional radiation length ot 1; cm. ot liquid hydrogen. 

This integral thus yields ~4. -0.087. 

Finally, a radiative correction must be made for ionization losses 

as the particles of interest traverse the hydrOgen target. While the 

average losses are small (~ 1 MeV/gram), sometimes the kaon or recoil 

electron'will transfer sufficient energy to an electron in a single 

collision to result in the event not satistying the energr balance. This 

is a small etfect and can be calculated exactly. 

Taking the above corrections into account, the measured cross 

section is given by the expression 

(dO) = 
dt measured 

+We have estimated 61 , ~2' and ~3 for K -e scattering at,the maximum t 

of 0.02 (GeV/c)2 to be -59, +23 and +21 respectively. These numbers are 

. 9' " to be regarded as very approximate since the prescription of Kahane is,'t':"'",:, 

2valid for w-e scattering and some terms containing m have been dropped. w 

It is nevertheless useful to estimate our correction trom this assumption 

and we estimate 

(~) .. 0.88~~~)dt OPEmeas. 

Assuming our knowledge of the experimental parameters to be exact, 

Protessor Antho~ Hearn of the University ot Utah informs us that the 

radiative correction to our experiment can be calculated to 1/2% of itself 

with a reasonable ettort. In tact, he has agreed to perform the calculations 
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in the event this experiment is approved. Although it 11 proba.bly' adequate 

3to calculate 'the corrections to order a , the neces8ity for a higher-order 

calculation will be investigated. 

VII. 	 A Measurement ot the Ditference Between the -MeM !quare Kaon 'and Pion Radii 

The· apparatuB will simultaneously- accept all 'If-a s~attering- events for 

which 	the recoil momentum ot the· electron is between 10 and 20 GeV/c. One can 

- (do) da)then directly obtain the ratiodi /(dt 
- . K 'If 

This ratio can then be related to the difference in the mean square radii ot 

the kaon and pion by- the expression 

t 21 - J<rK>(da/dt)K "" -t[ 	 2 2-1 .. - <r > <r > ) r:l + 	 ~ v "" 	 "" ,J To(do/dt) 'If F"(t) 1 - t<r;> " 	 •• 
'If 

The 'If-e crOBS section over the range ott accepted is 10 pb while the K-e 

cross section is 3.9 pb•. The pion beam, intensity is .. tactor'ot 10 greater 

than the kaon intensity. We.theretore expect 25 times as many 'If-a events 

-	 (dO) (dO)as K-e events in our experiment" Assuming. the error-in the ratio dt / dt 
5 . K 'If 

to be the statistical error associated with 10 . K-eevents, we have 

Taking the root-mean-square value of t:toequal'O.0128 (GeV/c)2 • 0.32 termis-2 , 

we estimate the error in theditterence of the mean square radii to be 

• 
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A••uming the rad1ua ot the pion as given by the p dominance value or 

mealured1n another experiment to b. 0.63 fermis', and the radius of the 

kaon to be the , dominance valuaot 0.; 4Sferm1s', we can separate these 

tvo values by lix standard deviations.. If thekaon is dominated by the 

w, then the radii are equal, and the ratio of crOSB sections is unity 

tor allt'valuel. 

Our assumption that all systematic corrections will cancel is 

certa:1.n17 valid for uncertainties in the length of the hydrogen target 

and counter and spark chamber inefficienoies'., It is not valid for corrections 

which are different for w-e and K-e scattering such aathe radiative corrections 

and baokground subtraction.' This kind of correction: must obviously be well 

mean IqulU'e radii. 

VIII. ApparatuB Requirements 

The following table lists the apparatus to be provided by the University 

ot Pittsburgh and that required of NAL. 

To be provided by University ot Pittabursh 	 Regpired of NAL 

Proportional counters and associated Liquid hydrogen target capable 
readout system of being filled with liquid 

deuterium 

Wire spark chambers and associated 	 100 kilogauss-meter magnet 
readout system 	 (presently under stu~) 

Scintillation and shower counters 	 Fast electronios for trigger 
log1c 

PDP-15 Computer for on-line data 	 'Camac modules and crates 
acquisition 

Interfac$ tor PDP-15 Computer 	 Trailer for housing electronics 

._--'~"'-""----"'---"'----"'--""--"------~-'----------------
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In addition to the apove apparatus, NAL and/or the University 

of Pittsburgh must provide Cerenkov counters for tagging kaons and 

pions in the beam. The type of counter to be used, w~ether threshold 

or differential, has not been decided upon as yet. This matter is at 

present under study. 
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BACKGROUNDS 

Process Production Probability Trigger Probability/Kaon 
in Target/Kaon 

+ - + ­K e .... K e 5 x 10-6 5 x 10-6 


+ + +- 4

K P .... K p'lf 'If "6.4 x 10- 7.4 x 10,-8 

+ + 0K P .... K p'lf 1.28 x 19-3 3.8 x 10-9 

o 

'If .... e 

+ + 0K .... n 'If 5.0 x 10-4 8.8 x 10-9 

nO .... e 


Table 1 


Probability of Contributing to 

Data after Energy' Buance Cut 


5 x 10-6 


1.3 x 10-10 


7.1 x 10-13 


2.4 x 10-11 
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Figure Captions 

Figure 1. 	 The ratio of the measured crOSB section to thekaon point cross 

section for different kaon radii. The ratios are plotted as a 

fUnction of t for an 80 GeVIe incident kaon beam. Points from 

a hypothetical sample of lOS events are shown. Also shown on 

the lower part of the figure is a nomograph giving the maximum 

possible four-momentum transfer (t ) for different incident max

kaon momenta. 

+ - + 	­Figure 2. 	 The apparatus as it will appear for the K e and 'If e part of 

the experiment. The trigger will be (C K)',{Sl'SH)' (S2'S ).
,'II" or 	 II 

- + -	 +To measure the K e and 'If e cross sections, the hadron and 

electron erms will ~ppc~r on th~ &~~ Biue of the beam line. A 

sample magnet design with two magnets whose centers are offset 

from the beam line is shown. 

---------------- .... ---....~-
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