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‘The charge independence of nuclear forces can be tested in a
number of ways. One way is to compare .various observables mea§ured
in mirror reactions. When exact charge independence holds, polariza-
tion observables for these reactions are expected to be identicall1/.
The charge symmetry can be broken by the Coulomb interaction. Because
Coulomb effects in very light nuclei are small, two body d+d mirror
reactions 2H(d,p)BH and 2Hfd,n)BHe are expected to be favouirable
processes for such an investigation.
In -earlier comparisons of analyzing powers for the,zﬂ(a,p)3ﬂ
and 2H(3,n)3ﬂe reactions below 10 eV 2-4 some differences in these
observables were found when compared at the same incident deuteron
energy. The discrepancies in tensor analyzing powers disappeared if
these quantities were compared at the same exit channel energy.
Hardekopf et al./5/compared the polarizations of -outgoing protons and
neutrons for the 2H(d;5)3H and 2H(a;ﬁ)3ﬂe-réactiona from 3 to 10 MeV
deuteron energy. Substantial differenced in these observables were
removed by shifting the deuteron energy scale of the 2H(d,p)3H reac-
tion in the laboratory system down by about 1.5 heV 3 « This simple
method brings the nucleons in the exit channel to the same energy.
Nevertheless, it has been found/7/ that the simple energy shift does
not explain the precise analyzing power data in a wide energy range.
Because of this experimental situation it seems to be worthwile
to investigate the d+d mirror reactions at low deuteron energies. We
therefore measured the angular distribution of polarized protons emit-
ted from the 2H(d,3)3Hvreavtion at about 1 keV deuteron energy. Our
experimental deta can be compared with angular dependences of the po=-
larization of outgoing neutrons from the mirror reacﬁion 2H(d,3)3ﬂe
at the same entrance and exit channel energies measured earlier by
Galloway et al. 8 .
Our experiment was performed on the Van de Graaff accelerator
of the Institute of Nuclear Physics in Eei.‘Deuteron beam was incident
on target consisted of a deuterated polyethylene (Cbz)n foil of thick-
“ness about 30 keV/g/. The polarization values were determined from the
left~right asymmetry in the scattering of protons from silicon. The

DobeRRuCHibl RHCTRTYT
fACRENK socseropaund

v e o — e A



proton polarimeter and &ata analysis procedure have been described
in r,f,/10/, In brief, a collimated proton beam was incident on
a silicon detector used as an analyzer and protons scattered through
an angle of 95° were detected by "left" and "right" Si(Li)-detectors.
The coincidence spectra due to protons in the analyzer and asymmetry
"left" and "right" detector, respectively, were recorded along with
spectra due to random coincidences. The polarimeter was mounted on a
turntable which could rotate about the pfoton beam direction as axis
so that "left" and "rlght" hand proton detectors could be 1nterchan-
ged to. cancel out any instrumental asymmetry. The correction of mea-
sured asymmetry data for a possible nonsymmetrical arrangement of two
"left" and "xight" scattering planes in the present polarimeter was
estimated to be less than 1% in the whole range of reaction angles.
The dominant part of the overall errors quoted for the resulting po-
larization values corresponds to the statistical uncertainty as well
as t0 errors in the background subtraction.

The angular distribution of the polarization of protons from the
H(d,p)BH reaction was measured at the mean deuteron energy 0.975MeV.
The analysis of experimental polarization values (see fig.1) was made
along with the appropriate differential cross-soction values/11’12/
The values of the differential polarization G'Py have been analyzed
in terma of the Legendre polynomials Pn(ccs 9) ag described 1n/10/
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proton polarization from the
2K(a,%)H reaction at 0,975
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Fig.1. Angular distribution of the -oa} } * e

We compare our experimental resulfs with corresponding Legendre
polynomial fits to-the 2H(d,![')BHe mirror reaction data of Galloway et
al./BA at the same emxtrance and exit chaunnel energies. 1In ref./a/
precise measurements of angular dependences of the neutron polariza-
tion from the 2H(d,ﬂD3Ho reaction at meéan deuteron energies 1.04 and
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2.44 NeV for Ti-D targets of thickness about 100 and 60 keV, respec-
tively, are reported. In both measurements’ the polarization values
were determined from the left-right asymmetries in the elastic scat-
tering of neutrons on helium.

Comparison of differential polarlzations of protons and neutrons
emitted from the charge symmetric reactions d+d at the same bombar-
ding energies is displayed in fig.2. The solid curve represents the
Legendre polynomial fit to the 2H(d,p) 'H reaction, the dashed curve
is the result of the analysis of the “H(d,1) He reaction. At first
sight, the differences observed from 30° to 30° centre-of-mass angu-
lar range are larger than uncertainties of the experimental data.

In fig.3 comparison is made at the same exit ener of the nucleons.
Again, the solid curve is fit to the data of the °H(d,Z) H reaction,
the dashed curve represents the legendre polynomiai fit to the
2H(d,ﬁ)3He reaction. The results of this comparison show that diffe-
rences exist practically over the whole angular range. Thus, the sim-
ple energy shift proposed earlie 2 was not found to be succesfull
to remove discrepancies obsorved‘at the same entrance channel energy.
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Fig.3. Differential polarization
of outgoing nucleons from
the d+d mirror reactions
at the same exit energy.

Fig.2. Differential polerization
of outgoing nutleons from
the d+d mirror reactions
at the same entrance energy.



It can be concluded that differences cbserved in measurements
of angular distributions of polarized nucleons from the d+d reactions
at low energies sre larger than experimenial uncertainties and must
be explained if cherge independence of nuclear forces holds.
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Kosma 1. v E15~-86-216
Hapymeage saganosoﬁ CHMMETPHH B SOEPHHX PeaKInHIX '
)’H u %H(d,7)3He '

ToyHune paHHWe HIMEpeHHi YrIOBOI'G pacnpefeneHHs NoIApHSOBaH=~
HNX IPOTOHOB B ANEPHON peaxknyH ﬂ(d,§)3ﬂ IIPHA 3HEPIrHM OKONO
1 MaB cpasHuBawTCH € 2KCHEDHMEHTANLHHME JNAMHLIMH HeHTPGHHOM mo—
NAPH3 ALK B SE€PKANIBHON DeaKisEy H(d,ﬁ)3ﬂe PH TeX Xe CaMux
QHEPIHAX BO BXOAHOM H BHXOHNHOM KaHajlax. B oBoMx Iyuasx passu—
HUA MEXAY ROMAPH3anHeH BHTEKAIONMX HKYKIOHOB B 33PALOBO~CHMMET—
pUYECKHX peaxmHax d + d Gonbile 4YeM IKCHEPHMEHTATbHHE OmMGKEH.

PaGora Bemon#exa B JaGopaTOpHH BRICOKHX sHepruii OHAH,

Coobmetue OGsenHHeHHOT O umcnhqwa AnepHbIX uccneporauui. NyGua 1986

1 zed protons from the ZH(d,§)3H reaction at about { MeV iscompa-

Kozma P, . E15-86-216
The Charge Symmetry Violation in the 2H(d,5)3He
and 2H(d,ﬁ)BB Reactions :

Precision measurement of the angular distribution of polari-

red with experimental polarization data from the mirror reaction
ZH(d,ﬁ)3ﬂe at the same entrance and exit channel energies, In

both comparisons differences in polarizations of outgoing nuc~-
leons from the d + d charge-symmetric reactions were found to

be larger than experimental uncertainties,

The investigation has been performed at the Laboratory
of High Energies, JINR.
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It can be concluded thet differences observed in measurements

of angular distributions of polarized nucleons from the d+d reactioms
at low energies are larger than experimental uncertainties and must
be explained if charge independence of nuclear forces holds.
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Kosma II. E15-86-216
HapymeHyge 3apapoBoii CHMMeTpMH B AAEDHBIX peEaKIHAX
H(d,P5)°H u 2H(d,n)3He

Tousble gaHHBIE H3MepeHHH yrnogoro pacnpegeneHus IMOMAPH30BaH—
HolX NMPOTOHOB B ALEpPHOH peaKIHH H(d,§)3H IIPH 3HEPTHiH OKOJIO
i M3B cpaBHMBawTCsA C 3KCHEeDHMEHTANbHHMH HAaHHBIMH HEHTPOHHOH 10—
NAPU3aliMd B 3€PKANbHOH peaKuHH H(d,ﬁ) He npu Tex ke cambix
9HEPIrHAX BO BXOAHOM M BHXOOHOM KaHallaXx. B oboux ciayyasax pasiu-
4yia MexXAy HOJIfpH3auuel BHTEKamHX HYKJIOHOB B 3apsAgoBO—CHMMET-—
puueckHx peakuusax d + d Gonkie yeM SKCHEpPHMEHTANBHHE OMHOKH.

Pabora BhnmonHeHa B JlaGopaTOpuMHM BHICOKHX 3Hepruii OUAH,

Coobwenne OGreNHHEeHHOTO HRCTHTYTa AEpHBIX HccnenoBanuir. JlIy6Ha 1986
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Kozma P, E15-86-216
The Charge Symmetry Violation in the 2H(d,n)3He

and 24(d,3)3H Reactions

Precision measurement of the angular distribution of polari-
zed protons from the ZH(d,§)3H reaction at about | MeV iscompa-
red with experimental polarization data from the mirror reaction
2H(d,ﬁ)3He at the same entrance and exit channel energies. In
both comparisons differences in polarizations of outgoing nuc-
leons from the d + d charge~symmetric reactions were found to
be larger than experimental uncertainties,

The investigation has been performed at the Laboratory
of High Energies, JINR.
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