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assumes any legal responsibility for the accuracy, completeness, or usefulness of any
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In our direct measurement of the branching ratio »
R=D(n=31%)/T(n~v"n"n%,
the possible eta decay mode ﬂoyy ia inseparable from the 3_ﬂ9 mode, and was assumed

to be absent, 1 Recently Di Cuigno et al, have presented convincing experimental

evidence for the existence of the n°yy mode. ¢ They find r=I(n-=1’yy)/I'(n=37%

= 1,7920,29.  In this paper we assume their result for r, combiné it with our calculated
detection efficiency for n — ‘n°yy._ and obtain a corrected value for R. The result is
R = 0,38%0,15, S . (W)

The same correction applied to the similar direct measurement of R by Foster et al.

‘yields a corrected value R = 0.4120.11. A second result given by Di Cuigno et al., 4

[(n- 31°)/T(n - neutrals) = 0.209£0.027, may be combined with the two known ratios
I'(n-eneutrals)/I’(n-> charged) = 2,5%0.4 (scc Ref. 4) and I‘(n-ocha.rged)/f(ﬂ*’ ‘“+ﬂ-‘"°)
= 1.3020,06 (Ref. 5) to give the indirect result R = 0.6820.14.

These three determinations of R are in reasonable agreement with one another,

| They are in violent disagreement with the values of R predicted by ady of the models
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The remamder of thls paper is concerned with our detection effxciency. Web-

detect gamma rays both by their external conversion 1nto electron pa.irs {or triplets)

. in the liquid hydrogen, and by their internal converaion into Dalitz electron pairs.

i. External conversion. I'or our ﬁducial criteria, i we calculate an average probability
of 0.0423 per gamma ray for pair production by the four y's from n - n%yy = 4y. This
is practically equal to the conversion probability of 0.0124 per gamma ray that we calcu~

late for the six y's from n-=31° = 6y,

2. Internal (Dalitz) conversion. We demand- m(e+e-) < 30 Me-V."‘ For this mass range,

we estimate that py =T(n - n yete™)/I¢ n-- n%yy) is equal to

py = F{n-~vy e#e-')/r(n-» YY), We also calculatei that for m(efe.)'<_30_ we have
o, = 0.01014 an& py = T(n=y e+e-)/F(ﬂ°-; vy) = 0.01014,. Thus; we have Py = Py = 03e
The four gamma br:Lys from the n%yy eta-decay mode therefo?e have the same average
internal-conversion probaﬁility per gamma ray as the six from the 31° mode. Com-
bining the resultg for external and internal conversion we ﬁalculatc that our oQérall de -
tection efficiency for n-wyy. is 4/6 of thaf for n = :1%, To éorrect_ our publism:ci1
determination of R, we multiply it by fhe correction factor |

C={1+ (4&’/6)r]”i = 0,46, 7 We thus obtain the result 'Eq.. {1). 8
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For example, ¥, 3. Crawford, Jr., R. A. Grossman, L. J. I.loyd, L.R. Price,
and £,C. Fowler, Phyas. Rev. Letters 11, 564 (1963); i3, 421 (1964) predict '_
R = 1,6320,03 for the linear-mati'ixoeiement (LME) ndodel. and R = 1.28z0,07
for the Brown and Singer (B3) sigma-meson model, Foster et al. (Ref,3)
predict R = 1.6310.02 for the LME and 1.49¢0.07. for the BS model.

Qur result of 4/6 for the relative detection efficiency for n-- n%yy and

. . + - . _
n - 31° {s insensitive to our eatimate that, for m(e ¢ ) <30 MeV, we have

x = .(pi/p;%) = 1, For x # 1, the relative efficiency is (4/6) + 0.097 (x - 1). Thus if

we took x -~ 1 = 4 0.5, the correction factor C would be 0.460,02,
Similarly we correct our rate for 3n° plus ‘n'°yy by multiplying it by
| (1 + ry/| i-‘+"(4/6)r] = 4,27, There is no cbrrection for the vyy mode.. Cur
corrected eta-decay ratio for I‘(neutral)/r‘(charged) is 1, 83‘?0 57, in reasom.ble
- agreement Wxth the average value 2, 510 4 frcm Ref, 4, Ihg same correc;xot_x 5
factor a.pphed to the results of Foster et al,, vgwes I‘(nek\it:al)/r‘(ch&rged)“. 
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