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We have- used linearly polarized photons from the Frascati Synchrotron to S
' measure the asymmetry ratio: -
dUJ_ dU" 1 C+"C_ ‘ i ) (1) :
dalw‘-da,, \P‘C++Cd o RICEE

f0r the process: e T
‘p,. y+p—n+.n'+ ' » o (2)

n the energy range 200 < Ey.< 250 MeV,- ‘

 The quantities in (1) are respectively: - '

‘doy (dor) = differential cross. section’ of reaction (2) by photons having the

e'lectric vector perpendicular (parallel) to the production plane.. =~

P= N—+N— polarization of y-beam; where - N n (Nu) are the number of m—

cldent photons with the electric vector perpendicular(parallel) to the reactlon
, plane ; ‘
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' Polarized photons were produced by. the coherent b'remsstr'ahlung\ of 1 GeV i ior
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G, (C_) = pion counting rate when P is pdSiﬂve(négative). | o R
‘ _Simoultan'eous measurements were made for, three values “of the photon " -
energy (210 + 11;° 225 + 12; 240 +13 MeV).and for five angles at each "

. electrons in a single diamond crystal in the manner developed and described' -

~ by G. Barbiellini, G. Bologna, -G. Diambrini and ‘G. P. Murtas (1]. The re-

- " sulting. beam' is a spectrum containing photons. of all energies up to the.in- .

. cident electron energy but having a substantial enhancement compared to the -

' 'usual bremsstrahlung spectrum, in a.certain energy interval which is accom- "
~ panied by a polarization of the plioton’s electric vector (Fig, 1). The photons
-producing single pion events within our interval of acceptance were calculated <~

- as having an average polarization of about 32%. o
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‘ Fig. 1. An example of the coherent bremsstrahlung spectra from the diamond crystals . 0
used. in this experiment. The two diamond crystals I and IT were orlented with fespect
. to the direction of the primary electron in order to give positive or negative polariza-
tion respectively ( see text for the definition of the beam\polarlzatiqn) S

o A sketch of the a‘pparatus‘{s reported in_Fig. 20

- The pions from process (2) were identified by observing a selected momen- '
‘tum band, in a strong-focusing magnetic spectrometer, using’ conventional
counter techniques.to identify the pions. "= LR g
For a fixed set of spectrometer conditions measurements of plon yield were '
carried out alternately (several times in a'given block of runs) for two dia- ~ .
mond crystals, which were orlented to produce, rtespectively, P 2 0. This pro- ..
cedure of alternating several times the measurements between C,andC_was
used in order to reduce systematic errors. The asymmetry ratios A'measured , -

each time were reproducible. The photon Intensity spectrum of each crystal : -

"1 We now report for 240 MeV only the daﬁ for 6cii - 120° and‘. 145° as the other dz‘u‘a,‘ for tbﬁ
energy, need forther analysis( which is in progress) : i o v
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was determined in great detail, 'simoultaneously with the 7" measurements by,
means of a pair spectrometer (Fig.-2). An.example of such a spectrum is're- .
ported in'Fig, 1. During all the running tinie the reproducibility of these spectra”. '
- resulted to be better than(0.3)% and found to be in agreement with the calcu:: ;-
.~lated values.: This fact makes possible to normalize all out measurements C, .
* and C_ fo an equal number of incident photons in the accepted enesgy band* 5

Cuncre‘ée‘ i

=23

Fig. 2. Experimental apparatus:” I.T. = Hydrogen Target; M= Strong-focusing
magnet; S.....S; = Counter’s telescope for the identification of the pions; (8,-Sy, S3,
'Sy, S5 =plastic scintillators C, = plexiglass Cerenkov); P.S. = Pair Spectrometer;
Q. Qxantameter(Wils‘on’s type) . : o
The polarization of beam (P) has not been measured directly. The uncer-
tainty of the theoretical evaluation of P is estimated to be less than+ 5%, An
improved theoretical evaluation of the polarization is being carried out by G.
Bologna[2] and an experimental determination of it (for Ey = 150 — 225 MeV) -
‘now in progress [3]. - S _ ‘ Lo ‘-
In addition to #* originating from the process y + p— #*+n there was a .
~ contamination from multi-pion processes involving higher energy. photons.
~This background contribution was determined by making measurements of - -
the pion yield as a function: of the position of the intensity enhancement in the
- photon spectrum. o ERETE : o
"' Our results for'A are collected in Table 1. The errors reported are the statisti-
cal errors only. ' e ' :
~ The results for A, at Ey =210 and 225 MeV, are compared ( Fig. 3a, b), .
when possible, with some previous results by Smith and Mozley [4], with the - . . |
. calculations of Schmidt [5] [ Hohler - Schmidt Theory [6]] and with a calcula- - o
~ tion of F. F. Liu [7] based on the theory of McKinley [81." o
' Our values of A/sen2 8¢y seem to be generally lower than those predicted
by W. Schmidt. R ) e L
- Our data agree with those by Smith and Mozley [4]. Itis interesting to note
-+ that the two experiments have used a completely different technique to obtain -

[y

the polarization of photén beam. - -
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o ‘This last (;ross“ :“secti‘o_n.i‘s- particularly 1_nteresﬁng because it has n
.. tions from higher partial waves; coming from the “phoioelectric

15 P;oceedings Electron and Photon Interactions Vol. I

o Tgble 1' —,Asymp'}gtry fatios A= :i‘ : Z:: ‘
o , _Ey. ’ s
oo 210 MeV - 225MeV | 240 MeV . |
. 45°, |333+.042 | 270 +.030
720 - .102 +.037 171 +.025
- 88° 109 + .032 136 +£.022 | - o
120° 145 +£.068: | 036 £042 | 050 +.035
B 145° 062 £.060 | —.029+.040 | .038+.032
1 ggf:g%f si‘nlzﬁl m o ; T . ' 2 _g%‘;%%/ sin’IOcm‘ t o “
B +" ~-Hhler - Schmidt caleulations { R.C.Smith R, F. Mozley -
A 4 Present experiment | ' . Phys.Rev.130, 2428 (1663)
|\\J - . ' { Present experiment - I o e
\ -~----W. Schmidt calculations T Lo
) \ ——F.F, Liu calculations (McK_inley’s theory,d= d)
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Fig. 3. As‘zymmet,ry‘ ratios A (divided by sen? 8cm) as a fanction of the (Bcw) centre . PR
of mass angle of the »* (Fig. 3a: Ey = 210 MeV; Fig. 3b: Ey = 225 MeV). The data. S
.. -are compared with the Hohler-Schmidt theory 5,6 and McKinley theorey 78.For
+ the McKinley theory we report the case for' 4 — 0. A'is the yzo coupling constant
~ From onir“measu-rcments of the .ésymmetry ratio A, using the Bonn.data [9]" - v
for-the unpolarized cross section do/dQ .of process-(2}), we. obtain the
" (dor/dg): S - ST
‘ | - de ,Mvda‘ .
.@*—‘=‘.d+§‘(1+A)_‘ - (3)

o c‘ontribu- o
term”. For.
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this reason we have tried to fit the T with a second order polyonomial in‘ L
P COS OCM o
i d(;; A + B COS GCM +C. COS2OCM ‘ ‘.‘. : (4) - "

At present we give the (d gL/d .Q) only at Ey = 225 MeV because there are no‘ -

: fsuificient data of (de/ d.Q) at E, = 210 MeV and of the asymmetty ratio’ A at'_‘ :
" Ey =240 MeV.:. ‘

A second order polynomial in cos GCM seems'to be a good fit of d o./dQ at . 5

- Ey:=225 MeV (see Fig. 4).. This means that we have no contribution of waves "
i higher than p in d ol/d.Q at this energy

‘-d S .‘ co ‘ ‘J L
2 [ sm] ' o SN ,‘ E ol C |

= "
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a { Present experiment’ (lsmq Bonn dau for —— :5‘)

ce-=-Hghler ~ Schmidl‘ :al:ulltmn .
———Fit of elporirnentSI ,p‘oin_u s

de
e

: =RY-210cos Gem ~ 398 cadBem . . .

0 f t 7 =
Tt +05 ) 0 “-‘0.5 tcochmi -1

" Fig. 4. do/dQ (see text) as aﬁmcﬂon of Bcm- ‘The data for OCM = 0 and 180° are "V .
obtained with a Moravcsi fit of the Bonn data telescope data) o

Moreover, as we can ‘see from Fig 4 the measured dg t/ dQ agrees very o

" well with the prediction of Hohler- Schmidt theory. This fact and the disagree- vv

ment between the prevision' of this theory and the measured asymmetry ratios

A seem to indicate that the failure of the theoretical predictions is localized in

the calculations of dg)/dQ. ' R
We are, at present, extendmg our measurements at higher energies, unul_,'j""
Ey~400 MeV.
A detailed account of the experiment together with afull discussion of the SR
" data presented here will be shortly pub]ished e : o
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Photoproductlon of " on Proton at 0%in the Ener— L

- 8y Range 300 to 600 MeV
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. L Introduction ‘
Photoproduction of x* on proton in the energy range of the first resonance
“has been extensively studied [1,2,3 ,4]. The pornts at higher energies are’
scarcer [5,6,7] but precise.
. Essentially two different . attempts ‘towards a . theoretrcal interpretation of
" photoproduction above 350 MeV were made. Orie is the isobaric model of
Gourdin and Salin [9]. The other one is based on the inclusion of pion-nucleon
scattering experimental results in dispersion theory by - Hohler and his -
group [10]. L
Amongst the photoproduction experiments the 0° measurements are of -

* 'special interest because. the dispersion relations take a particularly simple -

form. From the other hand, the invariant amplitudes take also a simpler form
at0° because the direct Interaction. term disappears. -
‘ Unfortunately, it is very difficult to measure photoproduction at0° No data,"

" . up to now, had been taken in the region 300 550 MeV.

IL Principle of the measurement

We have undertaken the measurement of 0° 7 photoproduction between 300. ‘
- and 600 MeV. At 0°each &* is accompanied by a number of positrons of the -
~ order of 105 (the exact ratio depending on the experlmental conditions) of the
same momentum produced by electromagnetic pair creation o

Ci5e




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


