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the MRS, data were recorded over a range of about £2° at cach angle setting. The
corresponding values of the mean scattering angles, determined experimentally using
the ray-tracing capabilities of the MRS, were 2.7°, 7.5°; 14.4°, 28.2° and 34.9° in the
centre-of-mass systen.

Corrections to the experimental data are required for several effects:

1) background from the counter gas and other counter components in the gas cell

i1) variation in the MRS acceptance as a function of proton cnergy

ii1) variations in the neutron flux between the 3He cell and the CH, target

iv) the effect of the continuum in the incident neutron spectrum from the "Li(p, 1)
reaction.

Data required for the first three of these corrections were obtained by auxiliary
measurements at each MRS angle in which the *He in the target cell was replaced
by either the standard counter gas (90:10 Ar:CQ,) for the first effect, or CHy for
the second and third. The continuum in the incident neutron spectrum was obtained
by subtracting a suitably normalized spectrum from the '2C(n, p) reaction from a
spectrum from a CHy target at MRS angle of 0°. A more detailed discussion of the
corrections is given in Refs. [7] and [8] which describe the usc of the gas target in
studies of the **Ne(n, p)*F aud 'N(n, p)'*C reactions.

1II. DATA ANALYSIS AND RESULTS

The cross section for the *He(n, p)*H reaction was determined from the counting
rate relative to that for the 'H(n,p)n reaction. The cross section for the second
reaction was obtained from the SM90 phase-shift analysis of n-p scattering data using
the program SAID [9]. The calculated cross section for this is 11.61 mb/sr (c.m.) at
0.

The raw spectrum at an MRS angle of 0° is shown in Fig. 1, along with the corre-
sponding background spectra from counter gas, and from other counter components
(solids spectrum). Figure 2 shows the spectrum after background subtraction, and
after deconvolution of the effect of the continuum in the incident neutron spectrun,.
This deconvolution does not affect the peak from the isobaric analog ground state
transition but clearly is important for the continuum part of the *He(n, p) spectrum.
The energy resolution was about 1.4 MeV at 0°, with an increase to 3 MeV at 25° as
a result of multiple scattering in the stainless steel exit window of the target box.

The final spectra with all corrections are shown in Fig. 3 for each angle. In these
spectra, the data have been summed in bins of width 1 MeV to reduce statistical
fluctuations. The uncertainty in the final cross sections arises from several sources:

1) statistical uncertainties in the raw spectra which ranged from 1% for the ground

state transition at 0° to 40% for some of the data at 25°
i) statistical uncertainties in the 'H(n,p) reference spectra which ranged from
<1% at 0° to 15% at 25°

i) uncertainties in background subtraction which were generally less than 1%

1v) uncertainty in the correction for spectrometer acceptance was less than 1%

v) the uncertainty in the correction for angular variation in neutron flux at large
angles was estimated to be less than 5%

vi) uncertainty in the deconvolution of the neutron continuum is set by statistical
uncertainty in the "Li(p, 1) source spectrum, and is expected to contribute less
than 5% to the uncertainty in the final data for transitions to excited states.

The angular distribution for the transition to the *H ground state is shown in
Fig. 4 along with the results of DWIA calculations to be discussed later.

IV. MODEL CALCULATIONS
A. Shell model

In the simplest model, the ground states of the A=3 nuclei *He and *H are de-
scribed by three nucleons in the 0s,/, shell. There is clear evidence, however, that
such a simple model is inadequate. For instance, the measured magnetic moments of
both *H and *He are significantly greater in magnitude than predictions, and the beta
decay rate of tritium? is about 8% less than predicted by this model. Less directly,
it has been shown that calculations of the binding energy of *He require inclusion of
excitations up to 10/w in order to reproduce the measured binding [10], and compa-
rable excitations would be expected in A=3 nuclei as well. It has also been shown
[11] that in Faddeev calculations of the binding energy of *H up to 34 chaunels are
required in order to achieve convergence.

Using the shell model code OXBASH [12] we have carried out calculations which
include Ohw plus 2hw excitations for even parity states and 1hw plus 3hw for odd
parity. Calculations were done in an oscillator basis with oscillator energy hw =
10 MeV, and an cffective interaction taken from Hosaka et al. [13]. This interaction
was developed to remedy some recognized shortcomings of other effective interactions
such as M3Y [14]. It was shown to be independent of nuclear mass for 16 < A < 90, so
that our use of it for A=3 is not unreasonable. The calculation predicts an rins charge
radius of 2.0 fin for the ground state, in reasonable agreement with the measured value
of 1.88 fun [15]. The strength of the GT component in the ground state beta decay
of tritium is calculated as Bgr = 2.85, compared with the experimental value® of
By =2.77.

Wave functions were calculated for all states in the model space, which extended to
an excitation energy of about 50 MeV. This included states of spins 1/2 < J < 9/2
with both positive and negative parity. These were then used to calculate single-
particle transition amplitudes for all final states in the *He(n, p)*H reaction.

B. DWIA

Calculatious of cross sections for the *He(n, p)*H reaction were carried out using
the code DWS8I [16]. Optical potentials required for the calculations were taken from
a study of the *He(p, 2p) reaction at intermediate energies [17]. In that work, optical
parameters were derived by fitting elastic scattering data for p+*He and p+°H
at intermediate energies. In the present work optical parameters for the (n+3He)
entrance channel were obtained by interpolation from the (p+*He) parameters at 156
and 415 MeV, while those for the (p+3H) exit channel were obtained by interpolation
from the (p+°H) parameters at the same energies. These parameters are shown
in Table 1. To test the sensitivity of the results to the choice of optical potentials,
caleulations were also carried out using either the (p+°He) or (p+*H) paramecters in

4




9

uoryoIs $S010 C._a muw.:: .:_C.— :ﬁ_—e 1011 r,m m:—'H. .>$E 0% 2 dn uonejnxg .«C :C_u.r:
Ay 0) suonisuel) | = J¢ 10J pI e UOIPIS SS0I) RUFERI) uW\._-: 69 c«C BYLL YRR
—::—:_:_:— L] m..v—v_\:v.:m ejep G——o .«C m_m%—,—:_ﬁ C—Ca_:—-:n_ e .33—.2— —xx.nr.——nvt_—v 9 [[m m<
PoIoudxo ST S0IBI0UD UOIYRIDXD MO T o1 0} pajdtpold st ppdual)s uojisuely my|
o3 jo jsour yeyy savodde jsnyy, Is/qui G T JO P & UOIJOIS SSOID © )m ‘AOW T'P1
pue p'g] uodmiaq sojeys Ljured aaryedou uoaos Jo 290} & PIpaxd suonduny saem [pour
11oys [y o) ‘uostredwion uy -/ed «— /s 10y 1s/qui ¢ ] pure 2/1d « s 10} is/qur 20
DIOM B[ TR SUOLYDIS SSOI5 PAPIpaad jey) NSl 3) Yim AON 01 Jo £FI10u0 uoyenxe
poumsse e soje)s 0y suonjisuedy d() «— () 3ind J0j N0 POLLILD DIOM sUOLR[NI[RD VIMA
UOLRIIDXD AN Q1 MO soye)s pajxo 1of sapnjijdure uonsuely ur sjuouoduion
juejiodull JSOW Y} e VSOY) MOYS SUOIR[NI[RD [Ppow I} pue &\n&c — g pue
t1dg /s suorpisurny oy oY) woly Kpureur ostre o) pagaadxa ore Lyued sarpesou
JO 015 FULA[-MOTT SUOLIUNJ DARM [SPOW [[9YS Y} JO IIN[I} ¥ 830001 SUOLJR[NO[ED pur
RIEP UIOM)O(] JUDWIIDIZESIP o)) JRY) APYI[UR SI J1 ‘SDRYS Pajioxy 0 SUOL)IsURI} 10]
"£109300)s108 1 [ppoU U0 DY) )
SOJRDIPUIL SUOIjRINO[RD VI OY) YNM judwaside o) suy ], ‘wmijirg jo £edsp vioq ay)
ul poanseout ey} im jusuodigde pood ut ‘LYg yjdusnys uorjisuery I, o) jipaad
Koy vouts £1030LS1YES O(] 0 UMOUY DIV SUOIIOUNY IARM D) OSUD SU[) U] "UOI}ISURI) D)8
-punoId ayy I0j pood St SUOIYR[NI[RD PUL BIEP UMD JUDUDIIFR R} 2J0U IM
"IWI[D JOU DT JUIRIZUKIP 0} J0§ SUOSLIL O} INq
‘suotye[noped 2y} Jo aInre} snot1os v sjudsa1dos suyy, ‘uorpoual (d u)Ng, a3 Jo Apnys
9} Ul pourejqo s3Nsa1 0} Jsesjuod payreuw ut ‘rood st suorpipoad ppour pue wjep
9N} UDOMII( JUIUWVIIFR [[RIGAO JRI[] UIIS S J1 SN[, "IOAIMOY| ‘UOIIIS SSOID paInseaul
oy Jo 1ogrenb-ouo noqe £juo st yeod 9y jo epnjudewr oy, ‘suonsuel) [ = Y
uIolj A[PI1juUd JsOWfe sISLIR UOI)R)IDXd ADN ¢I Teou yeod pojorpard o) ‘suonjisuery
1 = TV 10} SUOLIVE §SOID PIJR[ND[WD I} JO WNWIXBUL 9]} Jou S1PIYM ‘op] 1y
suotipoad Ppour 9Y) ury) IB[[ruIs spnjudeul Jo 1pIo UL MOqe ASA (¢
puR (g USOM)Oq UOLIIIS $SOID paanseouwt oYy Ypm ‘Jood st eyep oy ypm juourosidy
‘uo1dol £310u9 suyy ut soje)s Ljured danedou 0y suojisuRyy [ =7V [RIVADS WOI) Fuisure
panyj-ouo oqe pue ‘gyels g/g = [ +¢/1 189m0 3y} 03 uonisueyy (g=7v) ojodouow
10720A0S1 UR UIOT} FUISLIE UOI}D0S SSOID aY) J[BY Jhoqe Yjim ‘AdN b Teau pojotpaid st
yeod puodds e ‘uoneydxs Y3y 1y opnpudeur paImseawl a1} Jo spIj}-om) Jnoqe 0y
[enbo st uo1y2as sso10 pajotpard o) opym ‘suonnquuoed (1=7V)_1 pue (0=7V),41
U101 SUOHNQUIUOD [RubY JNOQR SUIRIUOD UOIRIDXI AW g1 Jeou yeod pojorpard oy
ol’C TV 'G 'S Wl umoys sI SUOIIIS §SOId pomseduwr Y} Ym uostreduod oyf,
AP 0€ ©) dn soqugs
pajarpad fle woj suonnqiiued Julmwns Aq pajonijsuod sy sem £3I10U0 UOIRIIXD
JO UOLOIUNY B SB UOIYIIS SSOID UOIIORIT PIJRINORd Y "ASN G Jo (IWHMJ) wnuixew
JIY 1R YIpim [0} Jo uonnquusip ueissner) ® Yjim prolds 9q 0) powmnsse sem oje)s
pajoipoad yoea 10j uotydas ss01d YIMA 3Y) ‘e1jdods paseswr ayj pue suotjipaid
Ppoul [[oys ayy uvomioq uosuedwod ¢ Junjew ut Ljjuonbosuo) ‘He 10} AN 929
Jo £310u0 uoneredos uormou ayy da0qe [PMm ‘AN B OT 1 (/1 = I ‘-¢/1) 21ess
PoRX0 151y 0y 121paad suonjend[ed Ppoul [[Bys 9y ], ‘WNNUIJUOd Y} 0f suoljisues)
quasordor ¢ 3] ur umoys suolys sso1d 3y} yead vjeIs-punoid oY) woly Ipise ey
05 ‘He PUR 9}, JO SOTe)s punoid 9y) oJe PPNU g=F ut sajels punoq Ajuo ayf,

$2J0)s PONITY

SIs/qu gOFG9 = 0

IPN[IUOD DM ON[RA [RUY ® SY UOIAS sso1 [g] (I1VS 93 U1 sorjuiejiooun
uro1y Fuiste &7 moqe Jo £jureirooun djeursis v SR UOED0S $SOID D1} Jo opujude
Q—.—-C.ﬁ—ﬁ Q:r—u SJ0119 —!53-—7 0_: 0) \.v>:ﬁ—r= _—a::m Oﬂ_ 0} —!5..:.:5,.3 axe ——C:u@m S501) O_—.—
0} =C3=A—_.;=Co 1-::& U.—a .«C _-C_eud.ua&—.-m —v—_& O”& 0} ——CSUQW SS0I1) —thZWNO-: v——_. .«C
—-C:ﬁ—cﬁ_.—:axc se _—c_.w mcme:_dau;b—:- .—c_—ao ..—m..v.-ca—nm .«C u—.—w#& hv-—a _—advﬂnX— —:.-50.-%7—%:3
=..:=z e jo =¢5.=Zﬁ_=m _E.Z.— —Z—.c v..u_am:ﬁam m::::.uo _.=O.~.~ sosue %e:m@ahvucz U——a 5.—:——3

LL7
fIs/qu QTOFE69= oo =2
P OFE 61

St e_—-wc.— s:.ﬁ o0 e um\ﬂﬂ— I= OA_ 09 vcad—snv—ﬁu St __0_23 :CS:L_E:_OU

_::;n— C——e aUa:eﬁ_-m 0} —:—ﬂ aO”v 0} :O_GUCV. SSOI) —!v.-—-&«ac:— 0—: 00#-3..—5.5%0 0} —vcw:
LD

arom 8IS VM 2Y) €=V 10} 8|Q5._bb = 0 OljRI 3} JUIUIIDIOP 0} JopIo U]

spenjuvjod eorydo jo sadioyo juosoyip 10§ _voﬁxx_xc aduel o) ulym
w_ a:..v:-ev.:_.—:w m.__—.hL ._.—C_.«.v..vw $S0IXD mvC.uSV«ﬂCE- QJG a@ (e )] .-0—9.—0 =_ @ﬁwc HC .—Cebﬁ.« e %A—
—vCN:xCCO:uZ :.rz— v.d—— m—-cmauvw SS01) —uved—:..v—ﬁu ——aCa— .wO U—:—e_:m?:: US.H_ s .—_G—: se
=C>» se .h—»-ad.—d»—..z z.ucme_:—m.::CU HLOAVQG ::.—Ur-m O—.: .-Cu Egav.—w aIe m..—CE-::,S&? .—.C—:nw:d
_dbmec.:x:—h; b w—r.m =_ :?C——w m_ :Cm_EA—-—-CQ wm——e -.—Cmemm:d,-a vaﬁem.—vc—-»:w Q—: .—Crm

ajvis punour) °J

e1poads pomseawr [1m uostreduiod 10§ ‘ASN O
Jo £310u5 vonje}XY ue 03 dn suorisur) [[¥ 10§ PORINOED AIOM SUOLIS SSOID YIMA
Lrotpaes poquissop sopnjijdure uonjisuel) ppow [[pys oYy Juisn) AN 042 = F 10} [61]
UOLIRIV)UT DAOT-Kourd] O1]) SEM SUOIR[NDRD I} UL POSIt UOCIIOIRIDIUL DAIJODYO I ],
SUORIUI[ED [RUY 9y} Ul pasn sem Ul g = MW Jo onua y -poaseaiddp
sojls apred-o[durs ruy pue ferjul usdmiaq defioao o) se apnjudew Ul posealdop
nq ‘ofuerd 1oyjang o[33Y pomoys sodeys arfy ‘q jJo sonpea 1odie] [13s 104 “pojoodxa
se sofdue Io[[ews 0} pojjiys Yead o) Jo uoiyedo] ayj dYm ‘%0 Aq apnjudewr ut
POSEOIIOP sUONIsURI) _T 10} Uoi}das sso1d yead oyy wiy g = ™Y onjea e 0y posearoul
sem s1T[) SY g Jojowrered Joye][so 9y Jo opnjudeur oYy Juiseosour £q pojeunxordde
sEM Uo1Uny dAvm o1f} Jo Fuipraids [rieds pajoadxo 9y Jo PO VY3 ‘snopPnU feuy o)
ur 50915 POJIXO pUNOquN 10 "9, U0 FulId}eIS UOIH[D w0y [g]] poonpop suipea
uojoad qutod oy Yyim JuowodIde pood ur uojoid punoq v 10§ snipel suil ue sppif g
JO 201010 SIYT, "He PUR Ol JO s09R)s puniold oYy 1o} uij 1 = q Jojowrered Joge|joso
}M SUOIDUN DARM JOJE[[IDS0 dfuoulRy £( PoqlIdsop alom soje)s aptped-ojdulg
‘suoljisurI) 1,r) 10§ asoy) 03 oqeredwiod spnjudeur ut SUOIJRLIRA PomOYs
suoros 55010 yeod ofiym speyuajed [eondo Jo aotoyd oy} uo doudpuddop d[I| L1oa
Pomotfs suolnqIsIp Jendue pojemoed ay) jo sodeys oy, "rejiwis sem Imotartjaq Iy
0 < TV Yim suoljisue) 104 ‘siojowered pojyejodiojur o1y Yim pajenoed osoif) o)
DAIR[DI G4() IO JO ITURE # JOAO PILIVA SUONISURI} T,0) JOJ SUOL}OOS SSOID 301Top 019z
o) yBnoype ‘suonuquustp remdue oy jo adeys o) ut vBueyd JurdyISS OU PIMOYS
os[e A1 Joy ut uoatd s1ojourered ofeioaw juopuadap-£310u0 01y Y)im suolje[nd[e) ‘%47
MOE ULHM 0) JURISUOD SEM UOIIAS $501D 221Fop 01Z 01} O[1ym ‘DFurerd Juredyiudis ou
PomOs sUOHNGIISIP Fendue o1} ‘suotjisuel) [0 10] "S[PUUeRYD J1X3 PUR DDURIIUD 04




predicted by the full shell model, and three times the prediction for the total strength
of the 1hw excitations. It seems unlikely that such a large discrepancy could arise
from uncertainties in the optical potentials assumed in the DWIA calculation given
the good agreement for the ground-state transition. The use of a larger value of the
oscillator parameter to simulate the spreading of the wave functions for unbound
states resulted in a 40% decrease in calculated peak cross sections as noted above.
Wahile this fails to account for the discrepancy, it does raise questions about the
adequacy of the reaction model used to describe the excited state transitions.

V. MULTIPOLE ANALYSIS

We have carried out a multipole analysis [20] of the data in order to search for
GT and spin-dipole strength in the continuum above about § MeV excitation. In
such an analysis it is assumed that the angular distribution in each energy bin can be
fitted with a sumn of DWIA shapes for different values of the total angular momentum
transfer and parity change, AJ™, so that

Ocxpt = 9 aas opw(AJ™) .

aJr

The cocfficients apy are then obtained by carrying out a least-squares fit of this
expression to the data.

In carrying out this analysis, it was first observed that for a given value of AJ”
for the different transition amplitudes resulting from the shell model calculations, the
DWIA shapes were generally characteristic of the value of AJ™, and similar to those
predicted for simple proton-hole, neutron-particle amplitudes. Conscequently it was
assumed that the DWIA shapes required for the analysis could be calculated with
the simple transition amplitudes shown in Table II. Calculations were carried out for
excitation energies of 0, 10, 20, 30 and 40 MeV, with cross sections at other energies
obtained by interpolation. The shapes used in the analysis are shown in Fig. 6.

The qualitative behaviour of the data in the region between 10 and 20 McV
excitation shows that transitions with AJ™ =17 must be important. Furthermore,
data at large angles and high excitation energies required contributions with AJ > 1.
Since experimental results were available at only five angles, the number of calculated
shapes used in the fitting was restricted to either three or four. The following steps
were followed in obtaining a final fit.

1) AJ"=1% 1", 2¢

Using only these three DWIA shapes, the fit obtained at 2.7° is shown in Fig. 7.
The importance of the AJ™ = 17 contribution is clearly seen. A small GT contri-
bution is seen, with a cross section corresponding to a total strength 3 Bar(E,) =
0.06 unit. At 7.5° (not shown) the predicted cross section is consistently low in the
region of 10 MeV excitation, and at 28° the fit at high excitation shows the nced for
contributions with AJ > 2.

It should be noted here that the model calculations predicted sizable cross sections
for transitions to several states with AJ™ = 27, The predicted shapes tended to peak
at about 15° as for AJ™ = 17 transitions, though they showed greater variability
than the latter. It was assumed that the AJ™ = 17 component of the decomposition

provided a reasonable estimate of the sum of AL =1 transitions for both 1~ and 2~
contributions.
i) AJT=1%,0", 1" 2+

The shell model transition amplitudes predicted an appreciable cross section for
transitions with AJ” = 0~ at low excitation energies. Such transitions proceed with
AL =1, but the predicted angular distribution is characteristically different than
those for AJ*=1" and 27, with a peak at 7.5° rather than 14°, as shown in Fig. 6.
Consequently, the previous analysis was repeated with the addition of a contribution
of this character, and the results are shown in Fig. 7 for an angle of 2.7°. Most of
the cross section assigned as 1% in the first analysis is now represented by the 0-
contribution. The AJ* = 17 contribution is unchanged. The fit is noticcably better
at 7.5°, while the results at 28° still show the need for a contribution with AJ > 2.
i) AJ"=1%,17,2% 3

Results for this case are shown in Fig. 8. As expected the fits to the data at 2.7°
and 7.5° are the same as in i) while the fit at larger angles is improved by the addition
of the contribution with AJ* = 3~. As in previous fits, the AJ™ = 1~ contribution
continues to dominate in the region of low excitation energy with a cross section at
14° of 7.6 mb/sr for transitions below 22 MeV excitation. This is to be compared
with the DWIA prediction of 1.5 mb/sr at 14° for AL =1 transitions in this energy
range.

iv) AJT=0",1", 2%, 3"

Results for this case are shown in Fig. 9. The fits are almost as good as in ii) at
1.7°, and noticeably better at large angles. While the 0~ contribution has replaced the
1* contribution, the 1~ contribution is almost unchanged, with a 14° cross section of
6.9 mb/sr up to 22 MeV excitation. It should be noted that the 0~ component in the
multipole analysis contributes a total of 1 mb/sr to the cross section between 7 and
16 MeV excitation at 7.5°, while DWIA calculations using the shell model transition
amplitudes predict a total cross section at 7.5° of 0.13 mb/sr for transitions to three
states at 10.04, 12.95 and 14.05 MeV. Thus the “measured” cross section from the
multipole analysis is much greater than the DWIA prediction for 0~ transitions.

The results of analysis i) show a AJ* = 1% (GT) contribution at excitation cner-
gies below 15 MeV with total strength of about one-quarter of the missing strength in
the ground-state transition. The results of analysis ii) shows, however, that if a con-
tribution with AJ”™ = 0~ is allowed then most of the “GT” strength in i) is assigned
as 07. The analyses in iii) and iv) simply show that the data can be adequately rep-
resented with the assumption of either a 1% or a 0~ contribution, along with 1-, 2+
and 37 contributious of comparable magnitudes in each case. The final conclusion of
this analysis of GT strength is that we are able to estimate an upper limit of about
0.06 units for GT strength in the continuum concentrated in the region of 10+4 McV
excitation. The identification of this strength is not certain, however, as the data
can be fitted equally well with either AJ* = 1% or 0~ contributions in this region of
excitation.

As noted above, the cross section for the AJ™ = 1~ contribution (which presum-
ably includes contributions from transitions with AJ* = 2~ also) is not much affected
by the choice of 1t or 07 in the analysis. In case iii) with the AJ* = 1t shape, the 1~
contribution at 14° appears as a broad resonance between 6 and 22 MeV excitation.
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2. Upper panel: proton spectrum from *He(n, p)*H at an MRS angle of 0° after Potentials in MeV, radii in fermi

subtraction of background contributions shown in Fig. 1. Lower panel: final

spectrum after correction for MRS acceptance and deconvolution of contribu- TABLE 1. Proton-hole neutron-particle configurations for
tions from continuum in the incident neutron beam. The increase near channel DWIA calculation used in multipole analysis.

450 arises from uncertainties in the acceptance correction.

3. Final experimental spectra at mean c.m. angles of 2.7°, 7.5°, 14.4°, 28.2° and -
34.9°. The data have been sumnmed in bins of 1 MeV width. AJ” Proton hole Neutron particle

4. Comparison of the angular distribution of the 3He(n, p)*H ground state tran-
sition with results of DWIA caculations using the full shell model transition
amplitude. The DWIA result has been renormalized by a factor of 0.85. The sep- 1t 03,2 03/,
arate contribution of both the Fermi (AJ™=0%) and Gamow-Teller (AJ* =171)
cross section is shown, along with their sum. 0~ 0sy/, 0py/2

5. DWIA cross sections calculated using full shell model transition amplitudes 1- 0s Opy:
with the contribution from cach model state spread over a Gaussian distribution 1 3/
of 5 MeV (FWHM). For comparison the experimental results for the continuum , 2t 0s,/2 0ds;2
are shown from Fig. 3. ~

6. DWIA shapes used in the multipole analysis. Calculations are shown for exci- 3 0s1/2 0fz/2

tation energies from 0 to 40 MeV.
7. Multipole analysis of data at 2.7° (c.m.) with three or four DWIA shapes al-
lowed. Note that the AJ™ =1* contribution in the upper panel is largely re-
placed by the 07 contribution where this is allowed in the lower panel.
Results of multipole analysis assuming a O,H contribution to the cross section
plus 17, 2% and 3~ contributions.
9. _wav:_..v of multipole analysis with the GT contribution of Fig. 9 replaced by a
AJ™ =07 contribution. The overall quality of the fit is comparable with that
shown in Fig. 8.

®

TABLE 1. Optical model potentials.
< = So:— + .—\.\.Aﬂ. NN:. n:nv + ~§.\A~.v &N: A:v - Aﬂ\.o+~.w\w\-ev.ﬁﬁﬂv qu.: Q-QVAW. a
flr,Riga;) = |1 + exp A.@V

g(r, Ryya;) = —= — _ QT. R, q)))

MxC

4 Rp ap w Ry aj Vio Wi, Ry, Aso

Tcoul

ntdlle —1139 1443 0.083 -1293 1.636 0247 7.14 1576 0.950 0.260 1.3

p+31 -13.85 1440 0.194 -10.13 1770 0.247 1358 -1.20 1.050 0280 1.3

11 12
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