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Abstract

We give total cross sectlons for the reaction yp =+pﬂ+ﬂ‘ as measured
by the Aschen-Berlin-Bonn-Hemburg-Heldelberg-Miinchen Collaboretion. The
cross sections are renormalized (by < 1.4%) using & new calculation of
the pair production cross section in hydrogen. The errors of the cross
section determination are discussed. The cross sections are known to 3-4%

below 2 GeV and to 5-8% between 2 and 5 GeV,
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Among all photoproduction reactions accessible to & hydrogen bhubble
chamber experiment the reaction yp —+pn+n- can be measured with the highest
accuracy. The reaction is therefore best suited for comparison of dlfferent
experiments. The measurement of o{¥p —*pﬂ+ﬂ_) by the Aachen-Berlin-Bonn-
Hemburg-Heidelberg-Mlinchen Collaboration has been published in Figure U4 of
Ref. 1, It is the .purpose of this note to glve more detailed information on
this measurement.

The cross sections were obtained by relating the nunber of events
to the number of e+ed palrs observed using the known cross section for pair
production(for details of the experimentel procedure see Refs. 1 and 2).
The pair production cross section derived and used in Refs. 1L and 2 1is accurate
to about + 1%. The resulting cross sections for ¥p —*pﬂ+ﬁ- are listed in
column I of the table. Recently T.M. Knasel has calculated more accurate values
of the pair cross section which dif fer from the cross sections used in Ref. 1 by
up to 1.4% and are accurate to + 0.5%, The pair cross sections of Ref, 1 and
the new values by Knasel are given in columns IT and III of the table. The
values of col., II and III were used to renormalize G(7p -+pﬁ+ﬁ-) of col. I,
Results are in col. IV and V for two different sets of E7 bins.

The errors of the published cross sections {(col. I) are statistical only.
The main source of systematical errors 1s the flux normalization i.e. the uncer-
tainty of the pair counting and of the photon energy spectrum shape . This
uncertainty is estimated to be 2%, %, 5% and 10% for the E, intervals < 2.5 GeV,

2.5=3.5 GeV, 3.5-5.0 GeV and 5.0-5.8 GeV respectively.



Other systematic errors (event identification(< l%L uncertainties of the
scenning correction{1-2.5% between 2.5 and 5.8 GeV)) are small compared to the
normelization uncertainty and can be neglected., The errors given in cols. IV
and V were calculated by adding quadratically the statistical errors and the
normalization uncertainty. Total errors are 3-4% below 2 GeV and 5-8% between
2 and 5 Gev.

The cross sections given in cols. IV and V should be used for further

reference and comparlison with other experiments.
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Summary of cross section calculation as described in the text.

Cols. IV and V give the renormalized cross sections for yp ~+pn+n-
which should be used for further reference.

number of events I 1T IIT Iv \i
scanning g (ub) Opair Opair o {ub) o (ub)
E, found loss (mb (mb)
(Gev) correction|  Ref. 1 Ref.1,2| Ref.3
0.35 - 0.k0 6 - 0.22 + 0.09 | 16.2 6.1 | 0.22 + 0.09
0.40 - 0.b5] o7 - 4.13 + 02 | 16.50 | 16.bk | LavF 042
0.45 -~ 0.50{ 319 - 15.2 + 0,86 | 16.76 16.72115.2 + 0.9
0.50 - 0.55] 670 - 36.0 + 1.k 16,99 16.96 | 35.9 + 1.6
0.55 - 0.60| 95 - 55.9 + 1.8 | 17.18 | 17.18(55.9 ¥ 2.1
0.60 ~ 0.65|111), - 72.6 + 2.2 | 17.35 | 17.37]|72.1 + 2.6 b7h.2 + 2.2
0.65 - 0.70[10T4 - T6.1 + 2.4 17.50 | 17.54 | 76.3 + 2.8 -
0.70 - 0.75] 933 - 71.5 + 2.k 17 .64 17.69 [ 71.7 + 2.7 1712 4+ 2.2
0.75 - 0.80( 852 - 70.5 + 2.4 17.76 17.82|70.7 + 2.8 eIz e
0.80 ~ 0.85] 845 - T8 + 2.6 17.87 17.9% [ 5.1 + 3.0 To.1 + 2.4
0.85 - 0.90} 812 - 6.8 + 2,7 17.97 18,051 77.1 + 3.1 } -
0.90 - 0.95| Tep - 73.3 + 2.8 18.07 18.15 [ 73.6 * 3.1 }73 T4+ 2.5
0,95 - 1.00]| 682 - 73.4 + 2.8 18,16 18.25]73.8 + 3.2 bz e
1.00 - 1,05 582 - 66,4 + 2.7 | 18.24 | 18,3 [ 66.8 ¥ 3. 168.2 + 2.4
1.05 - 1.10] 572 - 69.1 + 2.9 | 18.30 | 18.h2!69.6 + 3.2 B
1.10 - 1.15( 502 - 6h2 + 2.8 18,36 18.49 1 6k.7 + 3.2 161.5 + 2.k
1.15 - 1.20] Loy - 57.6 + 2.8 18.42 18.55 | 58.0 ¥ 3,0 |17 2 =
1.20 - 1.25| 392 - 55.5 + 2.8 | 18.48 | 18.61|55.9 + 3.0 L54.8 + 2,3
1.25 - 1.30] 358 - 53.3 + 2.8 18.53 18.67 | 53.7 + 3.0 =
1.30 -~ 1.35{ 358 - 55.8 + 3.0 | 18.59 | 18.73|56.2 ¥ 3.2 }56.6 + 2.4
1.35 - 1.k0| 345 - 56.6 + 3.1 18.64 18.7957.1 + 3.3 =
1.50 - 1.45{ 307 - 52.3 + 3.1 18.70 18.84 | 52.7 + 3.2 }53 14+ 2.5
1.45 - 1.50] 298 - 53.0 + 3.1 18.75 18.89|53.4 + 3.3 S =
1.50 = 1,55 276 T2 2 2e | 819 ) 18931517 3.3 o) 8 ay
1.55 - 1.60| 266 - 51.5 + 3.1 | 18.83 | 18.97!51.9 + 3.3 e
1.6 =~ 1.7 | bsh - h6,6 + 2.2 18.88 19.05 [ 47.0 + 2.4 b6 .8 + 1.8
1.7 - 1.8 | 415 - 46,1 + 2.3 | 18.9% [ 19.11 k6.5 ¥ 2.5 e
1.8 -1.9 | 357 - k2.6 + 2.3 19,01 19.17 | k3.0 + 2.4 }ho 84+ 1.8
1.9 -2,0 | 301 - BhE +2.2 19,06 19.23 38.7 + 2.k I
2.0 -2,1 | 273 - 37.3 + 2.3 19.10 19.28 | 37.7 + 2.k }38 T+ 1.8
2.1 -2.2 272 - 394 +2.4 | 19.15 | 19.3239.7 ¥ 2.6 the ot
2.2 - 2.3 | 209 - 32.0 + 2.2 19,19 19.37 | 32.3 + 2.3 3.8 4 1.7
2.3 - 2.4 | 190 - 31.0 % 2.3 19.23 19.41 1 31.3 + 2.4 } e
2. -~ 2,5 | 198 1.2 k.0 + 2.4 19.26 1945 3%.3 2.5 }yh+18
2.5 -2,6 | 164 2.2 30,2 + 2.4 19.29 19.49]130.5 + 2.6 B
2.6 -2.8| 310 7.1 30.9 + 1.8 19,3k 19.55 | 31.2 + 2,0
2.8 - 3.0 2% 8.3 28,0 + 1.8 19.40 19.61 | 28.3+ 2,0
3.0 « 3.25| 260 13.8 25.8 + 1.6 19.45 19.68 | 26.1 + 1.8
3.25 - 3.50| 221 15.3 2h.7 + 1.7 19,50 19.74 | 25.0 + 1.8
3.50 - 3.75| 185 15.5 [ 23.3+ 1.7 | 19.5k | 19.80| 23.6 + 2.1
3.75 - 4,00{ 179 17.b 24.8 + 1.9 19.58 19.85 | 25.1 4+ 2.3
4.0 - k.5 | 263 35.0 £1.3 + 1.3 19.63 19.91 | 21.6 + 1.7
.5 -5.01 238 30.3 | e2.2+ 1.4 |19.69 | 19,97 22,5+ 1.8
5.0 = 5,81} 2kt 33.4 21.0 + 1.4 19.75 20.0k [ 21.3+ 2.5







