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" ANALYSIS OF THE TAU-MESON DECAY
HarryH Heclfman |

‘Radiation laboratory, Department of Dhysics
, University of California, Berkeley, California

~ ABSTRACT .

In G. 5 ‘emulsion stacks exposed to necondary particlee {rom targets .

: qu‘barded by 4.8 to 5.7 Bev protons, six v mesona were observed. Measureu'
ments of the ranges and directions of the emiaaion of the decay product s have

-_be;n made. From these meaeurementa a 3 value of 74. 9.4 0,2 Mev for the T

'deé'ay is obtained. Data are also provided for a etudy of the statistical corre-—

- lation between the initial direction of the 7 meson and the plane of decay and
the directxon of the uniike-sign pion, '
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Ona af the first expcrimental techniquea employad in Bevatron raaearch o

_prOgrams was the exposure of ptacks of Iford G.5. emulsiona to the aeccndary
particles Irom a target bombarded by 4. 8- to 5. ‘7 Bev protons. A re- ontrant =

- well permitted placement of the: emulszoua at: 90 to the beam diret:tion and

thhin 10 inches of the bombarded target. - With ‘this geometry. the proper N
ﬂight time plus the proper time for 125-Mev: K»particles {o be brought to reat
'in the emulaion was, about 1. 5 x 10 -9 second 'I‘his report describas some of
the résults’ cbtained from two such exposures’ ﬁrat. a2- by- 4-inch stack of -
120 sheets of emulsion 600 p thick and second a2-inch cube of emulsion. o
‘ _-The latter eXposure was primartly for a T meson study;’ ,’ R
All together. _aix 7-mesons were observed in the 10. 7. cm3 of emulslon
6ca.nned by area In five cases, the charges. of all three picma could ba determined
' All decaya were conaistent with ew 2w No _a.l_t_e_rnate modes of Adecay,

. & .y 1_',* - *n'+. 21°, were gpecifically aought 'I'he tabu,latiOn of the data 1a

- ""givan {n Table I, where the entries in parenthesea were’ calculated ﬁ'om the

L ;maasurgd q_uantities. Particles 1 and 2 refer to the 1r+ mesons and Particle 3
,'xefers‘to the " me..s'on Caly in the évents (% T3 and 76). :where not all picms .
carne to rest in the emulsion’ stack, were angle meaaurements taken.- Here. 5
A8 a measure of the c0p1anarity of these events,. and is the amdunt (in degrees)

' by which the vectm r3 ltes out of the plane formed by the vectars ri and r?

The range- energy relation for the pions in emulsion was evaluated £rom Vignveron‘a o

’ calculated data, extended by Barkas, 'l and using a pion-mass of.0, 1487 M

The error listed on each Q value includes estimations for range etragglc
~of the plons (generally about 1, 8%) and observer error in range and angle meaaure«
ments (taken to be 1% and 0, 5° R respectively) From these data the average
valua of ) for the decay of the v meson is 74.9 + 0,4 Mev £r<5m internal con-
‘ niatency and 74.9 ¢ 0.2 Mev from external consistency. ‘ _ '
o . Pertinent to the prohlem of the spin and parity of the T meson is the
‘energy distribution of the odd- -charged plon (Particle 3). No attempt will'be.
made to compare the five events reported herein with the theories of Dalitmz- .
and Fabri’ other than to comment that the chergy distrihutibn is conaistent
with a aymmetric and perhapu ﬂat distribution, 4
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Another possxble neans for detecting the apin of the 7 meaon is the
smdy of the ornentation of the plane of the c‘\ cay of the 7 meaon with respect
5. 6

to the direction of emlssion of the 7 particl In the decaya whare the- charges

.. of the pinns are kn0wn. information related to this problem can also. be, o‘b-»

“tatned from the relative direct;ens of the unhke pion and the T meson at its
point oi productiou. C . , S
E The geometry used in the well exposures afford an opportunity for the .
N measuremente of theae parameters. The directiou of emission of the T meson

. is Imo\un to + 5 The uncertamty drises from the ﬁnite extent of the target,

. ;'-amd from absuming no large angle scattering in the target In all cases, the

. initial direction of the T mesdOn was taken to be along the "x“ direction of the BRI
Ymemuision and parallel to the aurface. The magnetic ﬁelc’i in the region of the
A target and re-entrant well was. approximately IOO gausaes.
Table 11 tabulatea the" followinu . datas ?_‘ - g . L

' a) ﬂmr’ the angle between the emissir.m of the r and the ncrmal ta tha

TS

S

;s

_"plane Of dew cay. . S . o ‘
. “bh) B the angle betwean the normal to thc plane ef decay and the planc

,1;_01 the ezraulsion g S T T

- meson and the direction of the emission of the. 'r L Lo B ‘

). 8 r ., the angle betwean the dirvctmn bf emiseion of the unhke x

: d) 6. the angle betweeh tha d1rectmn oi the nnlike * meaon and the R,
plane ‘of tha t.mulsion. o ' B o ‘
| ' 5 and 5 were maasured primarily as a check for obser\ratmnal biaa.
: . For ;sotropic diatributions of 6 and 5 50% of tlm avents ehould have angles
"-greater than 30 The observed ratio is 5/9. ) o |
I wish to ackno «Jledge the aid glven me by the Bevatron crew. under | .
the darectorship of Dz. Eadwqrd Lofgren, in making the expoaures. Miss Roberta .
alley and Migs Hoster Lowe contributed their skilla in scanning a large part
of the emulsions required for this report. , _
This work waa performed under the auspices of the U S. Atomic En-'

ergy Commismom -
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"~ Table 11
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" Angular Correlations in 7-Meson Decay

onfr ﬁn | ew-'rl ,5"" _
T i 14%12 | 0% T 90%39" 83‘°Iéf
v, 5100 16220 63°48" 1%
Ty 26930 17 118%1 26%58! ’4
1'.4'-v- 55°40" 55°2.4¢ 41%56! 31945
ré . 3g%39t _36°’;z' _ | o





