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of neutral plcons Trom hydrogen

veen shudied by counting the recoill protons with a

ilation counters. The process was
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center of mass nion sngles of 70° and 15%°, The eéxcitation
funetions show &

Anl

LSxh 1lar

2 small constant betwsen zere and one third., There is indi-

cation of littls ssymmetry in the an

n oat 90° in the
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The photoproduction of neutral nicns from hvdrogen ig one
of the fundamentsl experiments to determine the nature of the

nion understanding of nuclear

Torces. G
perimentes, meson-proton scattering and ;
from hydrogen. This work raports sxperimental work done at the
California Tnstitute of Technolegy's synchrotron on the vhoto-
nroduction of nsutral pions from hydrogsn,.

.

This reaction has shown {1, 2, 3, 4, B) a marked diffesrencs
[ ] 3 3 ? N

@
=

from the peositive pion ohotoproducticn near threshold, The

positive vproduction increases about as (B, - ET}‘9 where T,

it oas (B, -~ E)

thresheld and ab 300 MAV is arehle with the pogitive production.

production near threshold indicates o large S state contribution
e the cress section. The energy dependence and non-iscoltropic

angular distribution of neutral pion vhotonroduction nesr threshold

. . e
indicates very littl

s

D
]
7]

L&A

> 3 state contribution and the large cros:

I
[¢

section near 300 WIV is suggestive of a rescnsnce in the P staie
contribution. Sinece strong coupling theory nredieted o rescnance,

state with isotopic spin,

ks

in pion-proton secattering, of the P .
3/8
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the front collinmator.

dizmeter.
The hydrogen target consisted of a stainless steel f

of nominal bthickness 00,0307, 2" in diameter =smd 17" long, enclosed

in 2 block of styrafcam insulation 6" high by 5" wide, and most of
tﬂe time Purther snclosed

total thickness tc keep water from condensing on the gt@@l{
Attzchsd to the flask was e liguid nitrogen reserveir fto cool the
gas. Hydrogen was passed through 2 1iguid nitresen trap each Tinme

the target was filled t¢ remove any water vapor., The ftargst was

=N
'.Jc
!.—I
-
@

ou
ot
O

o
[

000 vsi, alleowed to cool for about an hour wlth liguid

2 4 I
& A

nitreogen in the reservelr, refilled 4o 2000 psi and se=aled of

the liguid nitrogen

measured by means of two iren-congtantin thermo cuplou, one av
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standerd deviations of the systematic errors with the sxespiion
of two systematic errors which can be corrscted if betber values

are cbtained, the lon chamber-current intsegrator calibraticn

2nd the ratio of the ranze of momenta to the central momentt

-~'*asolvea,llf/ﬁ*. A Table of errors will be included in pars.

The plon center of mass anzles can be found from the velo=
citiss of the vroton and the center of mass and the angle of the
proton in the leboratory system by:

P R
- — _ 5(/” |
Bp !

By this srensformation one can tske values of the cross sechion

wﬂ@p

3

is shown in

e 38 . b b JERR R £ —
riated in table I. The center of msas

The aclid curves =re a least squeres Tit to a form:

A-ﬁ- Bm@ﬁl—kcwvzéﬁlf



e
&4

The values of these coefficients as 2 funetion of photon

the three curves Tor 4, B and C with 270 MEV in fizure 10,

she curves for these parameters are not incon-
sistent wi th the thres noints that were measured at this enerzy.

The sngular distribvution is al a
2 A7
A+Cc,a’¢67r

in figure 1l. The curves are the central curves For 4 and C

D

Titted to a form:

from Tigure 10.

Jince the dats extend only to 709 at most, the odd powers

of cosl. However, by restriction of the power series to at most
terms of second ordsr, the first power determines the slepe of

the angular distribution near 90°. IFf B were made as larce as

o
0
ot
oy
3
’A
J
«‘

either 4 or C, one would not be able to Tit the data sabis?

fl
o
&
o

Agsuming the ceefficients

85 wag obtained by the least sguares

et
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The statistical errcrs zssigned Lo the points in the ax-
=1 x
citation functions include:

GCounting statistics and estinmate of error in

._
]
=

the probon pesk from the plon vneek.
drror due to part of the beam dumping befors the
gating ecircuit cpened the counters = +07% =1%.

Uncertainty in resstting the magnebic analyzer

Brror in reading target thermecounle voltages

% e 3 e . - N - e .. 1 e
those that depend on the wroton energy and these that & nob.

2 7
T 1., p —_ o - F)
absorber thickness = £1% of thidiness,

Abgzorber scattering end absorption= + 109 of tobtal

gorrection.
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Lab, Angle
Energy de
an
270
&
de
dsn
295 ,
O
do
dn’
320 )
B
do
60 4%
S
4s
400 )
Or
g?z
ﬂ’
450

12 1/2°

.81+,13
153

1,23+,12
153

1,09+,08
153

o721 .06
153

.36+ ,04
153

21+ 04

153

60

TABLE I

19 1/2°

1,05+,06
136

1,55+,06
137

1,73+,06
137

1.29¢.06
138

76+ ,04
138

40+ ,03
138

299

1.51+,05
114

2,12+,05
115

2.33%.06
115

1,78+,06
116

1,09+,05
117

642,03
117

~ ANGULAR DISTRIBUTION OF ¥ + P —= P + m°

4o 1/2°

2.241.99
89

2.56+,08 .

9%

2,20+,06
91

1,41+ ,05
92
784,05
93

f%%, is in units of 10'29em2/éteradian ,

50 1/4°

1,82¢,15

70

1,36+,06

81+ .04
72



T (MEV)

125

150

175

215

255

305

61

TABLE IT

j = 3/2, T = 3/2 PHASE SHIFTS TO FIT A

iy (V)

270

295

320

360

400

450

J33 (Chew) 0'33 (Bethe)

4 34
61 51
77 72
95 106
113 116
130 132

d 33 (Ross)
60
T
87
110
129

142

d 33 (Ross) and the last two of the other d ’s were chosen to fit 4



