Revised Manuscript 22 June 2020

Energy Levels of Light Nuclei
A=5

F. Ajzenberg-Selove

University of Pennsylvania, Philadelphia, Pennsylvania 19104-6396

Abstract: An evaluation of A = 5-10 was published in Nuclear Physics A320 (1979), p. 1.
This version of A = 5 differs from the published version in that we have corrected some errors
discovered after the article went to press. Figures and introductory tables have been omitted from
this manuscript. Reference key numbers have been changed to the TUNL/NNDC format.

(References closed in 1978)

The original work of Fay Ajzenberg-Selove was supported by the US Department of Energy [DE-FG02-86ER40279].
Later modification by the TUNL Data Evaluation group was supported by the US Department of Energy, Office of
High Energy and Nuclear Physics, under: Contract No. DEFGO05-88-ER40441 (North Carolina State University);
Contract No. DEFG05-91-ER40619 (Duke University).



Nucl. Phys. A320 (1979) 1 A=5

Table of Contents for A =5

Below is a list of links for items found within the PDF document. Figures from this evaluation have been
scanned in and are available on this website or via the link below.

A. Nuclides: °n, °H, °He, °Li, °Be

B. Tables of Recommended Level Energies:
Table 5.1: Energy levels of He

Table 5.3: Energy levels of °Li
C. References
D. Figures: °He, °Li, Isobar diagram

E. Erratum to the Publication: PS or PDF


https://nucldata.tunl.duke.edu/nucldata/figures/05figs/menu05.shtml#1979
https://nucldata.tunl.duke.edu/nucldata/Errata/Errata_1979.pdf
https://nucldata.tunl.duke.edu/nucldata/Errata/Errata_1979.ps

Sn

(Not illustrated)
°n has not been observed: see (1972AG01) and (1977DE0S).

SH
(Fig. 3)

From the work of (1967AD05) on the *He(*He, n)°Be reaction (see °Be) it follows that SH is
unstable by more than 2.1 MeV to decay into *H + 2n (using Coulomb corrections based on the
16.7 MeV states in "He-"Li). A study of “Be(a, *B)°H at E, = 129 MeV shows no evidence for
sharp °H states for several MeV above H + 2n (1968MCO02). In 3H(t, p)°H, at £, = 22.25 MeV,
a broad peak appears in the proton spectrum which may correspond to a °H state at °H + 2n + 1.8
MeV, but which could also result from a four-body breakup (1968YO06). A recent study of the
"Li(°Li, ®B)°H reaction at £(°Li) = 93.3 MeV shows no evidence for the formation of a narrow
°H ground state: at 0,,;, = 14.7° the yield near the predicted location of the 5Hg,s., above the phase-
space curve, is &~ 100 nb/sr. MeV compared to an order of magnitude greater yield for the final
state interaction in *H (1977WE03, 1977WEI1B). Attempts to observe °H formation in "Li + 7~
have also been unsuccessful: see (1974AJ01). See also (1975BE31; theor.).

SHe
(Figs. 1 and 3)
GENERAL: (See also (1974AJ01).)

Model calculations: (1974JA30, 1974L.E22, 1975DI04).
Special states: (1974G0O13, 19741IR04, 1974JA30, 1974LE22, 1975DI04, 1976IR1B).
Special reactions: (1973FE1A, 1974FE1A, 1975FE1A, 1976VA29, 1978ME1C).
Reactions involving pions: (1973BA30, 1978FI1E).
Other topics: (1974G0O13, 1974IR04, 1976BI1A, 1976IR1B, 1977SH1B, 1978GO1D).
Ground state of He: (1975BE31, 1977HI09).

1. ®H(d, 7)°He Qm = 16.70

At low energies the reaction is dominated by a resonance at /g = 107 keV; the mirror reaction
shows resonance at £y = 430 keV. (1969BE56) have measured the cross section for emission of
16.7 MeV ~-rays for £y = 25 to 100 keV: the ratio o(d, v)/o(d, n) is approximately constant at
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Table 5.1: Energy levels of °"He ?

E, (MeV) J* T I'cm. (MeV) Decay Reactions

g.s. 272 0.60 +0.02 n, o 1,4,6,8,9,10, 11,
12, 13, 14, 15, 18,
19, 20, 21, 22, 23,

26,27, 29, 30
4+1 11 4+1 n, o 4,6, 10, 18,22
16.76 +0.13 sl 0.10+£0.05 |v,ndta 1,256,809 11,

13, 14, 15, 21, 22

19.84+0.4P (%, g)"‘; % 25+0.5 ndta |2,358,9,10,13,
14, 15, 19, 21, 22
24 —25b broad 21,22

& See Table 5.2 in (19661LA04) and reactions 6 and 20 here.
b See (1974AJ01), pp. 7 — 8.

(2.1 4+ 0.6) x 107%, leading to ', = 14 £ 4 eV, where T',, is taken as 66 keV. (1963BU07) have
measured thick target yields from F£q = 150 to 1300 keV. The derived cross sections are analyzed
into resonant and direct-capture contributions: the cross section at resonance is here reported as 60
b [versus 1 mb reported by (1969BES6)]. At Eq = 1025£47 keV, the differential cross section is
0.4440.12 pb/sr (90°) and the ~ to n branching ratio is an order of magnitude smaller: 2.3 x 107°.
The angular distribution of the ~y-rays is forward peaked and the total cross section is estimated to
be 4.8 ub (1970K009). The cross section for ~y, has been measured (at 90°) for £y = 2.0 to 12.0
MeV and angular distributions were obtained at £y = 4, 8, 10 and 12 MeV for v, (1975BAIE;
and C.A. Barnes, private communication). See also (1974AJ01).

2. (a) *°H(d, n)*He Qu = 17.5894 E, = 16.70
(b) 3H(d, 2n)3He Qu = —2.9884
(c) 3H(d, pn)*H Qun = —2.2246

Below E4 = 100 keV, the cross section for reaction (a) follows the Gamow function, ¢ =
(A/E)exp(—44.40E~1/2) (1953JA1A, 1954AR02). A strong resonance, o(peak) = 5.0 b, appears
at £y = 107 keV: see Table 5.2. From E4 = 10 to 500 keV, the cross section is well fitted with
the assumption of s-wave formation of a J" = %Jr state (1952AR30, 1952C0O35, 1955KU03).
Excitation curves and angular distributions for reaction (a) have been measured from £y = 8
keV to 21 MeV: see (1974AJ01) for earlier references and (1976DR1A, 1976DR1B; preliminary

work; angular distributions at £/q = 7.00 and 10.00 MeV, 13.36 and 16.50 MeV (partial) and at
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Table 5.2: Resonance parameters for the %Jr states observed in *H(d, n)*He and *He(d, p)*He *

E, T la|J™ |l | R E, 2 V2 0391 02,1 E,
(keV) (keV) (fm) | (keV) (keV) (keV) (MeV)
107 ° 135 0 %+ 2 | 50 | —464 | 2000 £500 | 50 £+£10 | 1.0 | 0.018 16.76

7.0 | —126 715 17 0.7 | 0.011
450 ¢ | ~ 450 0 %+ 2 | 50 | =391 2930 42 1.4 | 0.013 16.66
7.0 129 780 12 0.7 | 0.008

& See also (1974KR07, 1976 AH1A, 1977B024, 1977D0O01).
b 3H(d, n)*He.

¢ 3He(d, p)*He.

4 Units of 372 /2M R.

FE; = 10.48 and 14.98 MeV; 0° excitation function for £y = 7 to 16.5 MeV), (1975MA28; angular
distributions at £/ = 8 to 16 MeV, in 1 MeV steps; 0° excitation function for same interval) and
(1977JA07; do/dS) at By = 20.00 MeV; very accurate).

A study of reaction (a) with polarized deuterons at £/y = 0.2 to 1.0 MeV indicates intervention
of the s-wave, J™ = %Jr channel, as well as possible p-waves above £y = 0.3 MeV (1965TRO1,
1971GR32). At higher energies, the neutron polarization P;(f;) shows an angular distribution
that peaks typically at #; = 30° lab, then goes negative with increasing angle and has a minimum
between 90° and 130°, depending upon energy. (1971MU04) have made an extensive study of
P;(30°) for Eq = 5to 15 MeV and, with deuterium as target, for F; = 4.5 to 19.5 MeV (neutrons
near 135° lab). The polarization increases monotonically from 0.03 at £y = 3 MeV to =~ 0.5 at
E4 = 6.5 MeV and then with a lower slope to 0.69 at £y = 13 MeV. The change in the slope
may be caused by excited states of *He near 20 MeV. Comparison with the *He(d, p)*He mirror
reaction at corresponding c.m. energies shows excellent agreement between the polarization values
in the two reactions up to Ey = 6 MeV, but then the proton polarization becomes ~ 15% higher,
converging back to the neutron values at £y ~ 12 — 13 MeV. This may be due to experimental
factors (1971MUO04). Using polarized deuterons (1971HI07) find that the average ratio of vector
analyzing power of 3He(d, p) to *H(d, n) is 1.016 4 0.015 at E4 = 6 MeV and 1.035 £ 0.020
at 10 MeV. The vector analyzing power of the two reactions agree to within £0.025 at all angles.
This agreement between the mirror reactions is in apparent conflict with the result of (1971MU04).
For earlier polarization measurements see Table 5.3 in (1974AJ01). Polarization studies are also
reported by (1976SU06; Eq = 7 MeV), (1976LI15; E4 = 3.5 to 12.8 MeV), (19760H02; £y =
5.37 to 10.50 MeV) and (1975SA1A; preliminary; Fy = 38 MeV; looked at pol. of 50 MeV
neutrons). See also (1977DR1B). The Kg'(O") determined for F; = 5.37 to 10.50 MeV show a
minimum at £y = 9.6 MeV (19760H02). See also (1978CA13; £y = 0.7 MeV).

Reaction (b) has been studied for £ = 10.9 to 83 MeV: see (1974AJ01). A discussion and
comparison of attempts to measure 'S, nn scattering length is presented by (1971GR45; B4 = 13.4
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MeV): based on kinematically complete measurements and using the Watson-Migdal treatment,
they find a,, = —16.0 & 1.0 fm. Intervention of n—>He final state interactions is believed to be
small in this work (1971GR45). At E; = 22 MeV no clear evidence is seen for sequential processes
via excited states of “He (1971GR12).

A reanalysis of the work of (1963P0O02) on reaction (c) by (1974SC04) leads to the suggestion
of aresonance at £.,,, = 2.9+ 0.3 MeV [E, = 19.6 MeV], ., = 1.9 £ 0.2 MeV, consistent
with J™ = %_ [see, however, Table 5.1]. n-p final-state interaction enhancement has been studied
by (1973SL03) at E4 = 35 MeV. They find that only when F,, < 1 MeV is in agreement with the
Watson-Migdal theory obtained, even if data far from dominant n-t final-state interaction and p-t
quasi-free scattering are chosen. See also (1974AL01).

See also (1974AD11), (1974GEI1B, 1974WI1D, 1975CR1A, 1975ST1A, 1975ST1B, 1976BL1A,
1976BR1B, 1976JA1C, 1976MO1A, 1977BE1H, 1977KI1C, 1977MCIC; applied topics), (1973LI1B,
1975KUIC, 1975SE07, 1975SO1C, 1976HA1C, 1976SE1B, 1976WAI1C, 1977SEQ9; reviews),
(1975F0O19; astrophysics) and (1974KE1B, 1974ST14, 1975DO1B; theor.).

3. 3H(d, d)*H by, =16.70

The elastic scattering has been studied for £}y = 2.6 to 11.0 MeV. The excitation curves show an
interference at £, ~ 19 MeV and a broad (I' > 1 MeV) resonance corresponding to £, = 20.0 &
0.5 MeV, similar to that seen in *He(d, d) [see °Li]. Together with data from *H(d, n)*He, this work
favors an assignment D3, or D5/, with a mixture of doublet and quartet components (channel spin
% and %) if only one state is involved (1967T0O02, 19681V01) [any appreciable doublet component
would, however, be in conflict with results from 7Li(p, 3He)°He]. Measurements of differential
cross section and analyzing power using polarized deuterons with /73 = 3.2 to 12.3 MeV show
resonance-like behavior in the vector analyzing power near £y = 5 MeV. The anomaly appears
in the odd Legendre coefficients and is interpreted in terms of a (%, %)_ excited state of °He with
E, ~ 19.6 MeV. Broad structure in the differential cross section near 6 MeV, principally in the
even Legendre coefficients, corresponds to an even-parity state “He*(20.0) (1971KI02). Tensor
analyzing powers have been measured for £q = 5.0 to 11.5 MeV (1973DES1), at £ = 10.5 MeV
(19760H02) and at £2; = 11.4 and 14.4 MeV (1974D0O05; angular distributions of tensor and
vector polarizations). See also (1974ST14, 1975AB1C, 1975DO1B, 1976BA1E; theor.).

4. (a) *°H(t, n)°He Qm = 10.44
(b) 2H(t, 2n)*He Qm = 11.3321

At Ey = 0.5 MeV, the reaction appears to proceed via three channels: (i) direct breakup into
“He + 2n, the three-body breakup shape being modified by the n-n interaction; (ii) sequential decay
via °He(0); (iii) sequential decay via a broad excited state of "He. The branching ratios at § = 90°
are 0.7 : 0.2 : 0.1. The width of >He(0) is estimated to be 0.74 &+ 0.18 MeV. Some evidence is
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also shown for °He* at F, ~ 2 MeV, ' ~ 2.4 MeV (1965W003). For reaction (b), see “‘He and
(1974LA02).

5. (a) *He(t, p)°He Qm = 11.20
(b) 3He(t, pn)*He Qm = 12.0959

Some evidence is reported at F; = 22.25 MeV in reaction (a) for a broad state of He at
E, =~ 20 MeV, in addition to a sharp peak corresponding to °He*(16.7) (1968 YO06). For reaction
(b) see 5Li and (1975SC28, 1977DEYM).

6. “He(n, n)*He E, = —0.89

The coherent scattering length (thermal, bound) is 3.0 4+ 0.1 fm (1973MU14). The thermal
scattering cross section is 0.773 £ 0.009 b and the absorption cross section at 2200 m/sec 0277 is
< 0.05 b (1969RO16). (1973MU14) adopt 0.76 4+ 0.01 b for o5. Total cross sections for £, =
4x107* eV to 150.9 MeV and at 10 GeV/c are summarized in (1974AJ01, 1976GAYV). Angular
distribution measurements are summarized in (1970GA1A, 1974AJ01). Polarization studies are
displayed in Table 5.4 of (1974AJ01): recent work includes that of (1976BO05: E, = 1.5 to
6.0 MeV; used an absolutely calibrated source of polarized neutrons), (1976LI115: E;, = 20 to 30
MeV; A, () is the same for “He + n and “He + p) and (1978YO1A: E; = 50 MeV). See also
(1974T0O03).

The total cross section has a peak of 7.6 b (1973G0O38) at F,, = 1.15 £ 0.05 MeV, E. ., =
0.92 £ 0.04 MeV, with a width of about 1.2 MeV (1964ST25). A second resonance is observed at
E, = 22.15+0.12 MeV, corresponding to the 16.7 MeV J™ = %Jr state (1959B0O54, 1964SH30):
Ilem =100+ 50keV, I'y = I'y = 50 & 35 keV (1960HUO8). [(1966HO07) find that the data are
fitted best by I';, < I'g although I'), < I'q is not excluded]. Attempts to detect additional resonances
in the total cross section have been unsuccessful: see (1966LA04).

The P53/, phase shift shows strong resonance behavior near 1 MeV, while the P, /5 shift changes
more slowly, indicating a broad P/, level at several MeV excitation (1952D030, 1966HO07,
1970AR1B, 1972STO1). (1966HO07) have constructed a set of phase shifts for £, = 0 to 31
MeV, | =0, 1, 2, 3, using largely p-a phase shifts. They have measured differential cross sections
from 6 to 30 MeV, with special attention to the region near 22.15 MeV and have fitted the data
with the assumed phase shifts. At the %Jr state the best fit to all data is given by E,s = 17.669
MeV + 10 keV, 72 = 2.0 MeV + 25%, 2 = 50 keV =+ 25% (see Table 5.2). The polarization has
been calculated from the phase shifts and is presented as a contour plot (1966HO07). The work of
(1976LI15) indicates some discrepancies with the results of (1966HO07) [below E, = 22 MeV]
and with the measurements of (1972BR10).

A recent R-function analysis of the *He +n data below 21 MeV (including the absolute neutron
analyzing power measurement of (1976B0O05) and the accurate cross section measurements of
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(1973G038)) has led to a set of phase shifts and analyzing powers which are based on the “He + n
data alone (rather than also including the *He + p data). At r = 3.3 fm the values obtained for
the P/, and P/, resonances are, respectively, E.,, = 1.97 and 0.77 MeV, I'c ,. = 5.22 and 0.64
MeV (1977B024). See also (1974KR07). For earlier analyses, see (1974AJ01).

See also (1974MAI1C, 1977YO1B), (1975F11B, 19760H1B, 1976WA1B, 1976WA1C) and
(1974BA34, 1974DO10, 1974GHO1, 1974JA1F, 1974ST14, 1975BA76, 1975CA05, 1975LO1A,
1975TH12, 1976 AH1A, 1976AL1E, 1976CHI1B, 1976SP1A, 1977BA1N, 1977BES50, 1977CHI1C,
1977LAIC, 1977LE1D, 1977PHO1, 1977ST1D, 1977TH09, 1978 AHO1, 1978FO1G, 1978FRO02,
1978K013, 1978LE1H, 1978MA37; theor.).

7. *He(n, d)*H Qm = —17.5894 Ey, = —0.89

See (1976BR1B), (1974AJ01) and (1976BA1E; theor.).

8. (a) “He(d, p)°He Qm = —3.12
(b) “He(d, pn)*He Qm = —2.2246

A typical proton spectrum consists of a peak corresponding to formation of the ground state
of °He, plus a lower continuum of protons ascribed to deuteron breakup (reaction (b)). Ground-
state protons show pronounced azimuthal asymmetry when the reaction is induced by 8.5, 10
and 11 MeV vector polarized deuterons. A DWBA calculation is in only qualitative agreement
(1967TROS, 1971KE16).

Reaction (b) has been studied for £ = 9 to 165 MeV: see (1974AJ01) and Eq4 = 6.8 and 7.8
MeV (1978KA11), 8.9 MeV (1977SA21), at E5 = 15 MeV (1978NAO08), E, = 21.9 and 23.7
MeV (1974RA10), 22.5 MeV (1977PR06), 27.2 MeV (1974GR40) and 165 MeV (1974HO11).
See also °Li.

At By = 8.9 MeV, the FSI (final state interaction) is very important (1977SA21). In the
kinematically complete experiment of (1977PR06) at £, = 22.5 MeV, the results are in quite good
agreement with the predictions of the sequential decay model: the slight deviations are assumed to
be due to the omission of Coulomb interaction effects and to the restriction to partial waves with
[ < 2. At E, = 70 MeV, a kinematically complete experiment shows evidence for sequential
decay, proceeding through excited states of "He. Peaks in the coincident yield of protons and
deuterons are ascribed to narrow states at £, = 16.7 = 0.1 MeV, I' = 80 = 30 keV, at B, =
18.6 £ 0.1, 18.8 = 0.1 and 19.2 £ 0.1 MeV, all with ' = 180 &£ 60 keV (1973TR04). The fine
structure near 19 MeV is not confirmed in other experiments [see, however, reaction 12].

See also (1974HE21, 1974NA10, 1975HE09, 1976K021, 1976LI1E, 1977BR25, 1978FIIE,
1978K013), 5Li and SLi.



9. ‘He(t, nd)*He Qm = —0.4105

At E, = 70 MeV, there is indication of the population of *"He*(0, 16.7) and of a structure with
E, =18 — 20 MeV (1974LA1A, 1975AL1A; preliminary results).

10. °Li(~, p)°He Qm = —4.59

At E., = 60 MeV, the proton spectrum shows two prominent peaks attributed to "He*(0 + 4.0,
20 £ 2) (1973GA16, 1976MA34). See also (1973DE17), (1975MA1E) and °Li.

11. ®Li(e, ep)®He Qm = —4.59

At £, = 1180 MeV, the exciation of °He*(0, 16.7) is reported: the latter state is formed with
the ejection of an s-proton (1972AN24, 1972AN27, 1972AN29). See also (1975ME27; theor.).

12. (a) °Li(n, d)°He Qm = —2.37
(b) SLi(n, nd)*He Qm = —1.4735

Angular distributions of ground state deuterons have been studied at £,, = 6.57 and 6.77 MeV
(1977R0O01), 14.4 MeV (1965VAO05) and 56.3 MeV (1977BR17). In the latter experiment, angular
distributions have also been obtained to °He*(16.7, 18.5 4+ 0.5, 20.5 4= 0.5). The observation of the
two highest states is not certain: if they exist their widths are less than the instrumental width, 1.6
MeV (1977BR17). For reactrion (b) see (1967VA12). See also (1974AJ01).

13. SLi(p, dv)°He Qm = —142.72

See (1976HUZK).

14. SLi(p, 2p)°He Qum = —4.59

At E, = 100 MeV the population of "He*(0, 16.7) and possibly of a broad structure at
E, ~ 19 MeV is observed: momentum distributions for °He*(0, 16.7) and angular correlation
measurements are also reported. The main features of the data are reasonably well described by
DWIA (1974BHO03). For the earlier work see (1974AJ01). See also (1975V004, 1977RO1E) and
(1974GHO03, 1974PR10, 1975CHI1C, 19760H04; theor.).



15. (a) °Li(d, *He)He Qm =0.90
(b) °Li(d, n*He)*He Qm = 1.795

At By = 14.5 MeV, 5Heg.s, is populated (1955LE24). At Eq = 80 MeV, the population
of "He*(16.7) as well as a broad state near F, = 19 MeV is reported (1975DI1A, 1975DI1B;
abstracts). For reaction (b) see (1974AJ01).

16. SLi(t, «)>He Qm = 15.22

See (1974AJ01).

17. (a) °Li(cv, °Li)*He + n Qm = —5.66
(b) Li(c, ap)®He Qm = —4.59

See (1975GR42) for reaction (a) and (1978CAI1E) for reaction (b).

18. "Li(v, d)°He Qm = —9.62

See (1975DE37) in "Li.

19. (a) "Li(r+, 2p)°He Qum = 128.51
(b) Li(7~, 2n)°He Qu = 126.94

The two-proton spectrum shows broad structures attributed to the ground state of *He, and
to p~'s~! and s~ states at ~ 20 and (~ 35) MeV excitation (1965CH12). For reaction (b) see
(1977BA1M).

20. (a) "Li(n, t)°He Qm = —3.36
(b) "Li(n, tn)*He Qm = —2.467

The angular distribution of the t; group has been measured at £y = 14.4 MeV: it is fairly
well reproduced by DWBA (1970MI05). Reaction (b) at £}, = 14.4 MeV proceeds as a sequen-
tial process primarily involving “Li*(4.63) and He, s (1974AN02). See also (1974TU1A) and
(1974AJ01) for the earlier work.
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21. (a) "Li(p, *He)’He Qum = —4.12
(b) "Li(p, pd)°He Qm = —9.618

At E, = 43.7 MeV, angular distributions of the *He groups to the ground state of *He (I' =
0.8040.04 MeV) and to levels at 16.7 and 19.9 + 0.4 MeV (I' = 2.7 MeV) have been determined.
The angular distribution of the He ground state group indicates substantial mixing of L = ( and
L = 2 transfer. The distribution to "He*(16.7) is consistent with L = 1. Since no transitions are
observed in the 7Li(p, t)°Li reaction to the analogue 20 MeV state in °Li [see °Li], the transition is
presumably S-forbidden and the states in "He—"Li near 20 MeV are * Ds 5 or * Dj j» [compare *H(d,
d)] (1966CEO0S5). Particle-particle coincidence data have been obtained at F, = 43.7 MeV. They
suggest the existence of *He*(20.0) with I' = 3.0 & 0.6 MeV and of a broad state at ~ 25 MeV.
No T = % states decaying via T = 1 states in “He were observed (1968MC02). In reaction (b)
at E, = 100 MeV °He*(0, 19.9) are strongly populated while He*(16.7) is very weak. Positive
parity is suggested for "He*(19.9) (1975CH1B; preliminary).

22. (a) Li(d, a)°He Qu = 14.23
(b) "Li(d, n)*He*He Qu = 15.123

At By = 24 MeV, the a-particle spectrum from reaction (a) shows structures corresponding
to the ground and 16.7 MeV states and to states at £/, ~ 20.2 and 23.8 MeV with I' ~ 2 MeV
and ~ 1 MeV respectively (1972BA30). The width of the ground state of *He is 615 4= 30 keV
(1973GA28). Angular distributions are reported for 4 = 0.6 to 1.25 MeV.

Spectra measured in reaction (b) suggest the involvement of the P/, state: the values sug-
gested are inconsistent with each other because of the difficulty of evaluating the contribution of
other reactions: see (1974AJ01) for the earlier values and see (1976FO21) for a discussion of
some of the problems involved in these. (1976FO21) suggest a width for "He,; = 0.6 MeV
and £y = 4.1 +£0.2, ', = 4.4+ 0.2 MeV for the P/, state. Reaction (b) proceeds mainly
via excited states of ®*Be and "He, s : see, e.g., (1967VAIL). See also (1973HU12, 1974DA28,
1974GR44, 1978AR10, 1978SP03). Attempts to observe n-« rescattering effects following for-
mation of ®Be*(16.63, 16.91) have been unsuccessful: an upper limit of 1% of the yield from
sequential decay is given by (1968VA12). See (1974AJ01) for more complete references to the
older work. See also ®Be and ?Be.

23. "Li(*He, d®*He)’He Qm = —9.62

See (1976 WA12).

24. "Li(a, °Li)*He + n Qm = —7.251
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See (1975GR42).

25. 9Be(, a)°He O = —2.47
See ‘Be.
26. ?Be(p, par)°He Qm = —2.47

Studies of this reaction have been carried out at £/, = 26.0 to 57 MeV [see (1974AJ01)] and
at £, = 100 MeV (1977R002). In the latter experiment good agreement is found with DWIA
calculations: the average value of S, = 0.45 4 0.02 (1977R0O02). See also *Be.

27. “Be(t, "Li)°He Qum = 0.096

See (1975VO008).

28. 9]36(31-16, a3He)5He Qm = —2.47
See ‘Be.

29. (a) 9Be(a, 2a)°He Qm = —2.47
(b) 9Be(a, 8Be)5He Qm = —2.56

Reaction (a) has been studied at £, = 28 to 37.4 MeV: see (1974AJ01). See also (1974GR42,
1977BR1E). Reaction (b) has been studied at £, = 65 MeV: only the ground state of "He is

observed for £, < 25 MeV; S, = 0.53 (1976WO11).

30. ''B(d, n)*He*He*He Qm = 6.4575

At Eq = 3.75 MeV (1978GR07), 10.4 and 12.0 MeV (1971RE19), this reaction involves
’He, <. and states in ®*Be and “Be (1971RE19, 1978 GR07) and *C (1978GRO7).

31. C(n, n)*He'He'He Qm = —7.2748
See 2Cin (1975AJ02).
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SLi
(Figs. 2 and 3)

GENERAL: (See also (1974AJ01).)
Model calculations: (1975KR1A).
Special states: (1974GO13, 1974IR04, 1976IR1B).
Astrophysical questions: (1974RA1C, 1978ME1C).
Special reactions: (1975BR1A, 1976VA29, 1978MEI1C).
Reactions involving pions: (1973ARI1B, 1974AMO1).
Applied topics: (1975HUIA).
Other topics: (1974G0O13, 1974IR04, 1976IR1B, 1978GO1D).
Ground state of °Li: (1975BE31).

1. 3He(d, )°Li @Qm = 16.39

Excitation curves and angular distributions have been measured for £y = 0.2 to 5 MeV and
E(*He) = 2 to 26 MeV: see (1974AJ01).

A broad maximum in the cross section is observed at £y = 0.45 & 0.04 MeV [°Li*(16.66)]:
o = 50=x10 pb, I'y = 11 £ 2 eV (1954BU06: g + 11); 04y = 21 24 pb, I'y) = 5 £ 1
eV (1968BU09). The radiation at resonance is isotropic, consistent with s-wave capture: see
(1954BU06, 1968BU0Y, 1968KR03). Study of 7y and v, yield ' = 2.6 + 0.4 MeV for the ground
state width, and £, = 7.5+ 1.0 MeV, ' = 6.6 = 1.2 MeV for the %_ state. The ratio of v, to v, is
1.00 £ 0.2 and 1.9 + 0.4 at E4 = 480 and 1025 keV (1968BU09).

An excess in the cross section at higher bombarding energies is interpreted by (1972KI01)
as being due to a state at £y ~ 18 MeV: even parity is deduced from the relative intensity of
Yo and ;. It is presumed to be the %Jr state reported in reactions 3 and 7. A broad peak is
also observed at Fy, ~ 20.7 MeV in the 7, cross section. The cross section for ~y; is ~ 0. The
observations are consistent with J" = %Jr: angular distributions appear to require at least one other
state with significant strength near 19 MeV (1972KI01). (1970SC18) also report this state but find
E,=19.74£02MeV [I' = 5.0 MeV]: (2J + 1)I",, = 1.32 keV (£50%), suggesting E1 (if only

one state is involved).

2. 3He(d, n)’Li Ey, = 16.39
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Table 5.3: Energy levels of °Li #

E, MeV) J™ T e MeV) Decay Reactions
g.s. %_; % ~ 1.5 p, & 1,5,6,7,9,13, 14,15, 16, 17
5—-10 353 542 p, o 1,5,7,13,15,16, 17
16.66 £ 0.07 %Jr; % ~ 0.3 7. p.d,*He, v | 1,3,4,7,13,15
(184 1) (%Jr); . broad v, p.d,*He,a | 1,3,7
(20.0+0.5) | (3,2)"; 3 ~5 v, p.-d,*He,a | 1,3,4,5,7,13, 15

& See also discussion in reactions 3, 4, 7, 14 and 15.

This reaction has not been observed: see (1966LA04) and (1974POZN; abstract). See also
(1978MC10O).

3. (a) 3He(d, p)*He Qm = 18.3532 Ey, = 16.39
(b) *He(d, np)*He Qm = —2.2246
(c) *He(d, 2p)*H Qm = —1.4608
(d) *He(d, 2d)'H Qm = —5.4936

Below 100 keV the cross section follows the simple Gamow form: o = (18.2x10%/E)exp(—91E~1/2)
b (E in keV) (1953JA1A, 1954AR02). The zero-energy cross section factor Sy = 6700 keV - b
(1964PA1A). A pronounced resonance occurs at g = 430 keV, I' =~ 450 keV. The peak cross
section is given as 695 + 14 mb (1952B0O68, 1955KUO03): see Table 5.2. Excitation functions for
ground state protons have also been reported for £(*He) = 0.39 to 1.46 MeV and 18.7 to 44.1
MeV and for g = 2.8 to 17.8 MeV: see (1974AJ01). Angular distributions have been measured
for B4 = 0.25 to 27 MeV and E(*He) = 18.7 to 44.1 MeV [see Table 5.6 in (1974AJ01)]. At
E4 = 10.02 MeV differential cross sections have been measured at four angles to better than 3%
(1974JA15). Polarization measurements have been carried out at many energies: see Table 5.6 in
(1974AJ01) and Table 5.4 here.

Below E4 = 1.1 MeV, the polarization analyzing power of the reaction is minimally affected
by p-wave contributions (less than a few percent). However, at £y = 500 keV, the analyzing
power is reduced by (12 + 5)% by intervention of the s-wave J™ = %Jr channel (1966BR02,
1967MCO1, 1971LE27). Contour maps, T}, versus ¢, Eq, for the vector and tensor analyzing
powers are presented for £y = 0 to 12 MeV by (1971GR47). Energy dependence of the angular
distributions indicate resonance-like bevavior at £, = 16.6, 17.5, 20.0, 20.9 and 22.4 MeV in
°Li (1971GR47). At Ey ~ 6 MeV (1971KL02) find the angular distribution more complex than
could be accounted for by a single D3/, or 2Dj5, level at Ey, ~ 20 MeV [see *He(d, d)]. For
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Table 5.4: Polarization measurements in *He(d, p)*He ®

Ez (MeV) Refs.

0.344, 0.465, 0.727 (1974GA21)

0.34 — 11.60 (1976SC15)

0.75,1.5" (1976BR1C) ©

1—-6 (1976DRZU, 1977DRIB) ©
6.44 1 (1977ST06)

6.6 —15.8 (1974TR02)

8.5—10.5° (1976GR10)

12 bf (1974BE67)

15¢ (1976ME13)

15 — 40 (1975RO1C, 1976RO1G) ©
27h (19760K1A) ©

30, 35,401 (1976RO1H) ©

& See Table 5.6 in (1974AJ01) for a listing of the earlier work.

b By
¢ Preliminary results.

d Measurement to better than 1% of i T} .

¢ Maximum value of the tensor analyzing power (Ay) at 9.28 MeV

is nearly 1.
f 3He target.

g Reactions 3(b) and 3(c).

h E(3He).
i Reaction 3(b).
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FEq(c.m.) = 7 to 18 MeV, differential cross sections fall monotonically with no indication of states
of 5Li with 23.4 < FE, < 34, with " > 0.8 MeV and with appreciable widths for decay into *He+d

(1972KI102).
Table 5.5: Measurements of elastic scattering and polarization in *He(p, p)*He ®
Elastic scattering angular distribution Polarization
and cross sections
E, (MeV) Refs. E5 (MeV) Refs.
0.5-3.0 (1974KR07) 3.6,6.35,12.2 | (1974LI1C, 1976LIZV)
11.16, 12.04, 13.60, 14.23 (1977DO01) 3.74 — 8.94 (1976BR17)
85.0 (1974V005) 6.36 (1977ME06)
156 (1975C027) 11.93,17.00 (1977HA06)
185 — 500 (1978MC06) 45.04,52.34 (1977SA1E)
200, 350, 500 (1977ST30) 185 — 500 (1978MC06)
350, 650, 1050, 1150 (1977AS01) 560, 800, 1030, | (1977KL03)
438, 648, 1036 (1976BE45) 1270, 1730
[E, = 4.00,5.08, 6.09 GeV/c]
560, 800, 1030, 1270, 1730 (1977KL08)
580, 720 (1975VE09)
600 (1976FA09)
788 (1978F033)
1000 (1977AL1E)
1050 (1974BA14, 1978BE30)
E, =7.0GeV/c (1977GE01)
[Ep, = 1050]
2680 (19751G1B, 19771G1A, 1977IG1B, 1977IG1C)
4.89 GeV (1978NA1H)
50 — 500 GeV/e (1978SM1C)

& See also Tables 5.5 in (1966LLA04) and 5.7 in (1974AJ01) for a listing of the earlier work.

Reactions (b), (c) and (d) have been studied at F; = 22.3 and 35 MeV and at E(*He) = 30,

33.5 and 52.5 MeV by (1977SL04) and analyzed with a PWIA: Fourier transforms of the wave
functions were obtained. At £(*He) = 35.9 MeV, the spectra in reactions (b) and (c) are dominated
by the nucleon-nucleon FSI: the results were fitted with a fully antisymmetrized PWBA and with
DWBA (1974WA06, 1975WA31). At E5 = 15 MeV (1976ME13) have measured the vector and
the two tensor analyzing powers for reactions (b) and (c). (1974SC04, 1976SC26) have studied the
excitation function for reaction (c) for £y = 2.2 to 6 MeV in a kinematically complete experiment.
They have extracted the p + t FSI going via *He*(20.1) [J™ = 07] and suggest that the reaction
goes primarily via a J" = %_, T = % state of °Li located 0.8 4= 0.2 MeV above threshold [i.e.,
E, =18.9 £ 0.2 MeV]. This suggests that the attraction of a ps3/, nucleon to 4He*(07") is stronger
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than is the attraction of such a nucleon to 4Heg.s, (1976SC26). See also (1975RU04) for reaction
(c). See (1974AJ01) for the earlier work.

See also (1974TA1A, 1975GL08, 1976GO1B), (1974LA1C, 1974PR1B, 1975HE1C, 1975HU1A;
applied topics), (1975SE07, 1975SE1D, 1975SEI1E, 1976SE03, 1976SE1B, 1976SE1C, 1977SEQ9,
1977SE1C, 1978FI1E, 1978SL1B; reviews) and (1974AL01, 1974CH02, 1974DO0O10, 1974KE1B,
1975DO1B, 1975NE11, 1975YA12, 1977CHI1D, 1977CO1B, 1978K013, 1978SE01; theor.).

4. 3He(d, d)*He Ey, = 16.39

In the range F4 = 380 to 570 keV, the scattering cross section is consistent with s-wave forma-
tion of the J™ = %Jr state at 16.66 MeV (1954BRO05). The excitation curves for £ = 1.96 to 10.99
MeV show a broad resonance (I' > 1 MeV) corresponding to £, = 20.0 £ 0.5 MeV. From the
behavior of the angular distributions an assignment of > D35 or (*D, D)5 5 is favored, if only one
state is involved (1967T002). [There is some evidence that there is more than one D-wave state
in this E, region: see reaction 3]. See also (1976AL22: E4 = 1.01 to 2.95 MeV). In the range
Eq(c.m.) = 7 to 18 MeV differential cross sections show only a monotonic variation with energy.
There is no evidence for any other resonances from £, = 23 to 34 MeV (1972BA30, 1972KI102).
Angular distributions have been measured at a number of energies from E(*He) = 18.7 to 44.1
MeV (1972K102) and at E(*He) = 10.00 MeV (1974JA15, do/dS2 to £1%) and E; = 39 MeV
(1975RU04).

Polarization measurements have been reported for £y = 4.0 to 12 MeV [see (1974AJ01)]
and polarization analyzing powers have been studied at £y = 2.0 to 11.5 MeV (1975JE1A; ab-
stract), B = 3.73 to 11.89 MeV (19740HO05; 3I:'Ie; also spin correlation parameters), £y = 5.35
to 9.2 MeV (1974L006; polarization transfer coefficients), £5 = 15 to 40 MeV (1976RO1C,
1976ROZM; vector analyzing powers) and F (3ﬁe) = 33 MeV (1977KA10).

See also (1975TO1A) and (1973HAI1F, 1974CH02, 1974CHI1E, 1974L.Y03, 1975DO1B, 1975HAIE,
1975KA1D, 1975NE11, 1975TA1A, 1976DO1B, 1976LY 1A, 1977KA1H, 1977SA1C; theor.).

5. (a) *He(t, n)°Li Qm = 10.13
(b) 3He(t, np)*He Qm = 12.0959

Angular distributions have been measured at F(*He) = 2.0 to 5.5 MeV for n, (Igs. = 2.03 =
0.15MeV) and at 3.5 to 5.5 MeV (partial distributions) for n; to an excited state at £/, = 10.21 &
0.28 MeV, I' = 1.49 £ 0.61 MeV (1975AB11). At E(*He) = 14 to 26 MeV, the spectra show the
ng group and a broad resonance with £, = 20.5 4+ 0.8 MeV (1974CH15). Reaction (b) has been
studied at E(®*He) = 0.31 to 2.80 to attempt to detect a possible resonant energy dependence of the
spin-singlet (7" = 1) n-p FSI: a marked effect is not present (1975SC28). See also (1977DEYM)
and SLi.
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6. (a) *He(®*He, p)°Li Qm = 10.89
(b) *He(*He, 2p)*He Qm = 12.8596
(c) *He(®*He, 3p)*H Qm = —6.9544

The spectrum of protons shows a pronounced peak at F(*He) = 3 to 18 MeV corresponding
to °Li, <. superposed on a continuum: see (1974AJ01). At E(*He) = 13.6 MeV differential cross
sections and polarizations have been measured for the py group (1976IR02). A deuteron cluster
transfer process may be involved (1976AS05). At F(*He) = 43.7 and 53.0 MeV, the spectra
show a prominent peak at the high energy end whose angular distributions exhibit a pronounced
diffraction pattern (1967SLO1, 1968MO10). Searches for three-proton enhancement (reaction (c))
have been unsuccessful: see (1974AJ01). See also (1976HEQ7; theor.).

7. “*He(p, p)*He B, = —1.97

Differential cross sections and polarizations have been measured at many energies: see Tables
5.51in (1966LA04), 5.7 in (1974AJ01) and 5.5 here.

Phase shifts below FE;, = 18 MeV have been determined by (1977DO01) based on all the
available cross section and polarization measurements, using an R-matrix analysis program. The
P35 phase shift shows a pronounced resonance corresponding to PLig s while the Py /2 shift changes
slowly over a range of several MeV, suggesting that the first excited state is very broad and located
5 — 10 MeV above the ground state. (1977DOO01) find that the reduced widths of the P-wave
resonance states are nearly the same. See also (1974KR07: Fy = 2.3+ 0.5MeV,I' =9.0 £ 1.5
MeV for the P, ; state). The D52, D3/9, F7/5 and F5 ), phase shift become greater than 1° at £, ~
11, 13, 14 and 16 MeV, respectively (1977DO01). A contour plot of Ay is shown in (1973ARIN):
the results are not significantly different from those of (1977D0O01). The work of (1977DO01)
relies heavily on the very accurate elastic scattering cross sections which they measured (better
than 1%) and on the polarization measurements of (1977HA06) [absolute precision of +0.01]. It
should be noted that A, = 0.984 £ 0.005 at E5z = 11.93 MeV, 0., = 128.28° (1977HA06). For
other phase-shift analyses, see (1976BR17) and (1974AJ01).

A resonance is observed at £}, = 23 MeV, corresponding to the known %Jr state at £y, = 16.7
MeV (1968AL1B, 1968DA04). An anomaly in the polarization is also observed at this energy
(1966WEO03, 1968DA04, 1972BA24). A further broad feature in the polarization excitation func-
tion (0 = 102°) is observed at £, = 30 MeV (£ = 22 MeV) (1972BA24). Cross sections for
23 < E, < 45 MeV show no further evidence of excited states (1969BU10). An extensive phase-
shift analysis, using complex phases with [ < 4 over the range £, = 20 to 40 MeV has been made
by (1972PL02), using mainly the polarization and differential cross-section data of (1972BA24).
The D35 level is fit with R-matrix formalism, including background interference, with the fol-
lowing parameters: Ey = 16.68 MeV, 712) = 122 keV, 73(l = 0) = 1.58 MeV (negative sign),
73(l = 2) = 1.58 MeV, Hg = 0.014, 6% = 0.765.
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The E, = 30 MeV structure is not reflected in anomalous behavior of any single phase shift.
Strong absorption of even partial waves may indicate broad overlapping positive-parity levels,
JT = %Jr, %Jr, g+, %Jr, of d + ®He character near F, = 22 MeV, but there is no unambiguous
identification of excited states other than the %Jr state in the p-« results (1972PL02). In an analysis

of the data of (1971PLO07) for E, = 25 to 29 MeV, (1971RA27) report evidence for a g+ level at

E, =20MeV [[/Tiota = 0.15, T’y = 8 MeV] and a %Jr level at £/, = 18 =1 MeV.

A recent analysis by (1975PL01) of the phase shifts below 50 MeV suggests a small D-state
admixture to the dominant S-state configuration of 4Heg,s,.

Total reaction cross sections have been measured at £}, = 18 to 48 MeV (19745006, 1976SO01)
and at 0.87 and 2.1 GeV (1975JA1A). At an equivalent E,, of 1.05 GeV, the elastic distribution
is characterized by a shallow first minimum (1977GEO1) and is said to be in excellent agreement
with the predictions of multiple-diffraction theory (1977WA06). Alpha-proton bremsstrahlung
is observed at F, = 7.0 to 12.0 MeV, at £/, = 20 MeV [see (1974AJ01)] and at £}, = 22,
40 and 45 MeV (1975AN18). Coherent single pion production has been studied at £}, = 18.6
GeV/c (1977BR1C). See also (1973BE1A, 1978GL1B), (19751G1A, 1975RO1B, 1975TO1A,
1976GR1D, 1977BRI1E, 1977RI1B, 1978BRI1E, 19781G1B), (1973GU1A, 1973HA1F, 1974BA34,
1974BA38, 1974CHO02, 1974CHIE, 1974CI02, 1974DO10, 1974HA43, 1974JA1F, 1974LY02,
1974SA1G, 1974UL1A, 1974WA02, 1975AH07, 1975BA0S5, 1975BAI1G, 1975BA76, 1975BL04,
1975CA05, 1975CO1A, 1975DU1A, 1975GR1C, 1975GU17, 1975KA1D, 1975NA07, 1975RUO1,
1975RU07, 1975TA1A, 1975WAL16, 1976 AH1A, 1976AL1E, 1976AR12, 1976 AU04, 1976CHI1B,
1976DO1C, 1976DU06, 1976LE22, 1976LEIE, 1976NA04, 1976RU04, 1976SP1A, 1977AL06,
1977ARO01, 1977CHI1C, 1977DY01, 1977JA12, 1977KA1E, 1977KA1F, 1977KA1H, 1977LA1C,
1977LEIE, 1977PHO1, 1977THO07, 1977TH09, 1977TWAI1C, 1977TWAI1E, 1977Y004, 1978CL1C,
1978HE2B, 1978LA02, 1978LE23, 1978MA37, 1978MEO05, 1978YELA, 1978 YO1B; theor.).

8. (a) ‘He(p, d)*He Qm = —18.3532 B, = —1.97
(b) “He(p, pn)*He Qm = —20.5778
(c) *He(p, 2p)*H Qum = —19.8140
(d) *He(p, pd)H Qm = —23.8467

Angular distributions of *He ions (reaction (a)) have been measured for E, = 279 to 155.4
MeV [see (1974AJ01)] and at £}, = 85 MeV (1974VO005), 275 to 500 MeV (1978CAO05: back
angles), 770 MeV (1976COI1C, 1977BA19) and at £, = 3.98 GeV/c (1977BE34). The 85 MeV
data are in agreement with DWBA at forward angles but the back angle behavior probably results
from the need to include two-nucleon pickup in the analysis (1974VO05). The differential cross
section is strongly backward peaked at £}, = 275 and 500 MeV and the differential cross section
is similar in slope and magnitude to that for *He(p, p), suggesting that deuteron exchange may be
the major component of the reaction mechanism (1978CAOQS5). The excitation function shows no
indication of resonance for £, = 38.5 to 44.6 MeV (1969BU10). Polarization measurements have
been reported for £, = 32 to 63 MeV [see (1974AJ01)] and at 45.04 and 52.34 MeV (1977SA1E)
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and 350, 400 and 500 MeV (1978CAO05). At E, = 6.85 GeV/c, the integrated cross section for
3He production (reactions (a) + (b)) is 24.1 4= 1.9 mb, suggesting an important component of *He
in “He (1977BI05).

Reaction (b) and (c) have also been reported at £/, = 46.8 to 156 MeV [see (1974AJ01)]. The
(p, 2p) reaction (reaction (c)) has also been studied at 350 and 500 MeV (1978EP1C, 1978KO1F)
and 600 MeV (1969PE15), while both that reaction and reaction (d) have been studied at £, = 156
MeV (1975FR14). See also (1973KR1A, 1978GL1B), (1977TE1A, 19781G1B), (1976CO1B; as-
trophysics) and (1974BA34, 1974CH02, 1974CH29, 1974D0O10, 1974HA36, 1974KA1D, 1974R0O19,
1974Y001, 1975HAO03, 1975KA1D, 1977CL1A, 1977KA1D, 1977KA1G, 1977RE1A, 1978BII1C,
1978RO06; theor.).

9. (a) *He(d, n)°Li Qm = —4.19
(b) “He(d, np)*He Qm = —2.2246

Reaction (b) has been studied at £y = 14.2 MeV and at £, = 18.0to 42 MeV [see (1974AJ01)]
and at £, = 18 MeV (1978SA07) and 21.9 and 23.7 MeV (1974RA10). The data show that at 42
MeV, direct breakup, with quasi-free a-p scattering taking place and the n acting as a spectator,
is at least as important a mechanism as the FSI in the 5Lig,s, (1968WAO1). See also (1974HE21,
1976K021, 1976LI1E, 1977BR25; theor.) and °Li.

10. “He(t, 2np)*He Qm = —8.3820

See (1974LA1A, 1975AL1A; E, = 70 MeV;, abstracts).

11. *He(®*He, np)°Li Qm = —9.68
See (1973HAS50).

12. SLi(y, n)°Li O = —5.66
See SLi.

13. (2) Li(p, d)°Li O, = —3.44
(b) SLi(p, pd)*He Qm = —1.4735
(c) SLi(p, pn)°Li Qm = —5.66
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Angular distributions have been measured at £, = 18.6 to 156 MeV [see (1974AJ01)] and at
E, = 185 MeV (1974KA28, 1976FA03). In the latter experiment the spectra are characterized by
a broad, asymmetric peak corresponding to °Lig s, a narrow peak [’Li*(16.7)] and a broad peak
at By, ~ 20 MeV. DWBA analysis leads to C?S = 0.64 and 0.57 for °Li*(0, 16.7) (1976FA03).
The first excited state of °Li is reported to be populated by (1969BA05; E,, = 156 MeV). See also
(1978IG1A: 0.65 and 0.8 GeV).

Reaction (b) has been studied at £, = 9 and 10 MeV, at 45 MeV [see (1974AJ01)] and 40, 45
and 50 MeV (1974BE46): the p-a FSI corresponding to 5Lig,s. is observed. See also (1975MI1A).
For reaction (c) see (1977WAO05). See also (1975ST1C, 1975V004, 1978CH1G) and °Li.

14. (a) °Li(d, t)°Li Qm = 0.59
(b) SLi(d, pt)*He Qm = 2.5592

Angular distributions of the ty group have been measured at £,y = 15 and 20 MeV: see
(1974AJ01). For reaction (b) see (1977RO18: E4 = 0.47 MeV), (1974MI10, 1977TMI13; Eq = 7.5
to 10.5 MeV) and (1975KO1A; theor.).

15. (a) SLi(*He, )°Li Qm = 14.91
(b) SLi(*He, pa)*He Qm = 16.880

At E(®He) = 25.5 MeV, the spectra show °Li*(0, 16.7) and two broad peaks at F, ~ 19.8 and
22.7 MeV with I'.;,,, = 2 and 1 MeV, respectively (1972BA30). In a kinematically complete ex-
periment at £(*He) = 36 MeV the population of °Li*(16.7, 20.2, 22.6) is reported (1976RAZW).
The decay of the ground state has also been studied at F(*He) = 1.25 MeV (1974LI110) and at
1.47 to 1.75 MeV (1978GU15).

Cylindrical asymmetry observed in the breakup of °Li(0) is attributed to the short lifetime of
the °Li intermediate state and to the memory retained by the proton of its localization at the time of
formation of °Li (1967RE03, 1968RE10). The first excited state of °Li also appears to be involved
(1972THOS, 1972TH1B): its parameters are given as £y, = 3.2 £ 0.2 MeV, I' = 1.5 £ 0.5 MeV
(1975GA14). See also (1975GL08, 1976STYX, 1977AR09) and ®Be.

16. (a) "Li(p, t)°Li Qum = —4.43
(b) "Li(p, pa)*H Qm = —2.467

At B, = 43.7 MeV, a triton group is observed to °Li(0) (I' = 1.55 £ 0.15 MeV): the angular
distribution is consistent with a substantial mixing of L = 0 and 2 transfer. There is some evidence
also for a very broad excited state between F, = 2 and 5 MeV. °Li*(16.7, 20.0) were not observed.
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The formation of °Li*(16.7) (*Ss /2) would be S-forbidden: the absence of °Li*(20.0) would in-
dicate that this state(s) is also of quartet character [see reaction 20 in "He] (1966CE05). Weak,
broad states at Iy, = 22.0 & 0.5 MeV and 25.0 + 0.5 MeV and possibly 34 MeV are reported by
(1968MC02) in a coincidence experiment in which three- and four-particle breakup was analyzed.
The t; angular distribution has also been studied at £}, = 16.6 and 30.3 MeV: see (1974AJ01).

17. 19B(®He, pa)*He*He Qun = 12.4192

At E(3He) = 2.45 and 6.00 MeV the reaction proceeds in part via the first two states of °Li
(1966WA16).

18. 2C(p, 2a)°Li Qm =—9.24
Not observed: see (1972MAG62).

SBe
(Fig. 3)

The absence of any group structure in the neutron spectrum in the reaction *He(*He, n)°Be at
E(*He) = 18.0 to 26.0 MeV indicates that "Be(0) is at least 4.2 MeV unstable with respect to
SHe + 2p [(M — A) > 33.7 MeV]. With Coulomb corrections adjusted to match the 16.7 MeV
states of "He—"Li, this observation places the first 7' = % level in these nuclei above E, = 21.4
MeV (1967ADO05). See also (1975BE31; theor.).

22



References

(Closed 1978)

References are arranged and designated by the year of publication followed by the first two letters of the first-

mentioned author’s name and then by two additional characters. Most of the references appear in the National Nuclear
Data Center files (Nuclear Science References Database) and have NNDC key numbers. Otherwise, TUNL key num-

bers were assigned with the last two characters of the form 1A, 1B, etc. In response to many requests for more

informative citations, we have, when possible, included up to ten authors per paper and added the authors’ initials.

1952AR30

1952BO68
1952C0O35
1952D030
1953JA1A
1954AR02

1954BRO5

1954BU06
1955KU03
1955LE24
1959B0O54
1960HUO8

1963BUO7
1963P0O02
1964PA1A
1964SH30
1964ST25

1965CH12

1965TRO1

H.V. Argo, R.F. Taschek, H.M. Agnew, A. Hemmendinger and W.T. Leland, Phys.
Rev. 87 (1952) 612

T.W. Bonner, J.P. Conner and A.B. Lillie, Phys. Rev. 88 (1952) 473
J.P. Conner, T.W. Bonner and J.R. Smith, Phys. Rev. 88 (1952) 468
D.C. Dodder and J.L.. Gammel, Phys. Rev. 88 (1952) 520

Jarvis and Roaf, Proc. Roy. Soc. 218 (1953) 432

W.A. Arnold, J.A. Phillips, G.A. Sawyer, E.J. Stovall, Jr. and J.L. Tuck, Phys. Rev.
93 (1954) 483

R.J.S. Brown, K.F. Famularo, H.D. Holmgren, D. Rankin and T.F. Stratton, Phys. Rev.
96 (1954) 80

W.H. Burke, J.R. Risser and G.C. Phillips, Phys. Rev. 93 (1954) 188
W.E. Kunz, Phys. Rev. 97 (1955) 456

S.H. Levine, R.S. Bender and J.N. McGruer, Phys. Rev. 97 (1955) 1249
T.W. Bonner, EW. Prosser, Jr. and J. Slattery, Phys. Rev. 115 (1959) 398

D.J. Hughes, B.A. Magurno and M.K. Brussel, BNL 325, 2nd Edition, Suppl. Vol. 1
(1960)

W. Buss, H. Waffler and B. Ziegler, Phys. Lett. 4 (1963) 198

C.H. Poppe, C.H. Holbrow and R.R. Borchers, Phys. Rev. 129 (1963) 733
Parker, Bahcall and Fowler, Astrophys. J. 139 (1964) 602

R.E. Shamu and J.G. Jenkin, Phys. Rev. 135 (1964) B99

J.R. Stehn, M.D. Goldberg, B.N. Magurno and R. Wiener-Chasman, BNL 325, 2nd
Edition, Suppl. Vol. 1 (1964)

G. Charpak, G. Gregoire, L. Massonnet, J. Saudinos, J. Favier, M. Gusakow and M.
Jean, Phys. Lett. 16 (1965) 54

W. Trachslin, H. Burgisser, P. Huber, G. Michel and H.R. Striebel, Helv. Phys. Acta
38 (1965) 523

23



1965VAO05

1965WO03
1966BR02
1966CEOQS5
1966HO07
1966L.A04
1966WA16
1966WEO03
1967ADO05

1967MCO01
1967REO3
1967SL01

1967TO02
1967TROS
1967VA11l

1967VA12
1968AL1B
1968BU09
1968DA04
19681IVO01
1968KR03
1968MC02
1968MO10

1968RE10
1968VA12
1968WAO1
1968YO06

V. Valkovic, G. Paic, I. Slaus, P. Tomas, M. Cerineo and G.R. Satchler, Phys. Rev.
139 (1965) B331

C. Wong, J.D. Anderson and J.W. McClure, Nucl. Phys. 71 (1965) 106

L. Brown, H.A. Christ and H. Rudin, Nucl. Phys. 79 (1966) 459

J. Cerny, C. Detraz and R.H. Pehl, Phys. Rev. 152 (1966) 950

B. Hoop, Jr. and H.H. Barschall, Nucl. Phys. 83 (1966) 65

T. Lauritsen and F. Ajzenberg-Selove, Nucl. Phys. 78 (1966) 1

M.A. Waggoner, J.E. Etter, H.D. Holmgren and C. Moazed, Nucl. Phys. 88 (1966) 81
W.G. Weitkamp and W. Haeberli, Nucl. Phys. 83 (1966) 46

E.G. Adelberger, A.B. McDonald, T.A. Tombrello, E.S. Dietrich and A.V. Nero, Phys.
Lett. B25 (1967) 595

L.C. Mclntyre and W. Haeberli, Nucl. Phys. A91 (1967) 369
M.A. Reimann, P.W. Martin and E.W. Vogt, Phys. Rev. Lett. 18 (1967) 246

R.J. Slobodrian, J.S.C. McKee, W.F. Tivol, D.J. Clark and T.A. Tombrello, Phys. Lett.
B25 (1967) 19

T.A. Tombrello, R.J. Spiger and A.D. Bacher, Phys. Rev. 154 (1967) 935
A. Trier and W. Haeberli, Phys. Rev. Lett. 18 (1967) 915

V. Valkovic, W.R. Jackson, Y.S. Chen, S.T. Emerson and G.C. Phillips, Nucl. Phys.
A96 (1967) 241

V. Valkovic, I. Slaus, P. Tomas and M. Cerineo, Nucl. Phys. A98 (1967) 305
Allison and Smythe, Nucl. Phys. A121 (1968) 97

W. Buss, W. Del Bianco, H. Waffler and B. Ziegler, Nucl. Phys. A112 (1968) 47
P. Darriulat, D. Garreta, A. Tarrats and J. Testoni, Nucl. Phys. A108 (1968) 316
M. Ivanovich, P.G. Young and G.G. Ohlsen, Nucl. Phys. A110 (1968) 441

L. Kraus, M. Suffert and D. Magnac-Valette, Nucl. Phys. A109 (1968) 593

R.L. McGrath, J. Cerny and S.W. Cosper, Phys. Rev. 165 (1968) 1126

B.J. Morton, E.E. Gross, E.V. Hungerford, J.J. Malanify and A. Zucker, Phys. Rev.
169 (1968) 825

M.A. Reimann, P.W. Martin and E.W. Vogt, Can. J. Phys. 46 (1968) 2241

V. Valkovic, C. Joseph, A. Niiler and G.C. Phillips, Nucl. Phys. A116 (1968) 497
R.E. Warner and R.W. Bercaw, Nucl. Phys. A109 (1968) 205

P.G. Young, R.H. Stokes and G.G. Ohlsen, Phys. Rev. 173 (1968) 949

24



1969BA05

1969BE56

1969BU10

1969PE15

1969R0O16
1970AR1B
1970GATA
1970KO09
1970MIO5
1970SC18
1971GR12
1971GR32

1971GR45

1971GR47

1971HIO07
1971KE16
1971KI02
1971KL02
1971LE27

1971MU0O4
1971PLO7

1971RA27

1971RE19

D. Bachelier, M. Bernas, I. Brissaud, C. Detraz and P. Radvanyi, Nucl. Phys. A126
(1969) 60

V.M. Bezotosnyi, V.A. Zhmailo, L.M. Surov and M.S. Shvetsov, Yad. Fiz. 10 (1969)
225; Sov. J. Nucl. Phys. 10 (1970) 127

S.N. Bunker, J.M. Cameron, M.P. Epstein, G. Pailmage, J.R. Richardson, J.G. Rogers,
P. Tomalmage and J.W. Verba, Nucl. Phys. A133 (1969) 537

C.F. Perdrisat, L.W. Swenson, P.C. Gugelot, E.T. Boschitz, W.K. Roberts, J.S. Vincent
and J.R. Priest, Phys. Rev. 187 (1969) 1201

D.C. Rorer, B.M. Ecker and R.O. Akyuz, Nucl. Phys. A133 (1969) 410

R.A. Arndt and L.D Roper, Phys. Rev. C1 (1970) 903

Garber et al., BNL 400, 3rd Edition, Vol. 1 (1970)

A. Kosiara and H.B. Willard, Phys. Lett. B32 (1970) 99

D. Miljanic, M. Furic and V. Valkovic, Nucl. Phys. A148 (1970) 312

H. Schroder and W. Mausberg, Z. Phys. 235 (1970) 234

E.E. Gross, E.V. Hungerford and J.J. Malanify, Nucl. Phys. A164 (1971) 376

H. Grunder, R. Gleyvod, G. Lietz, G. Morgan, H. Rudin, F. Seiler and A. Stricker,
Helv. Phys. Acta 44 (1971) 662

R. Grotzschel, B. Kuhn, K. Moller, J. Mosner and G. Schmidt, Nucl. Phys. A176
(1971) 261

W. Gruebler, V. Konig, A. Ruh, P.A. Schmelzbach, R.E. White and P. Marmier, Nucl.
Phys. A176 (1971) 631

D. Hilscher, P.A. Quin and J.C. Davis, Nucl. Phys. A173 (1971) 216
L.G. Keller and W. Haeberli, Nucl. Phys. A172 (1971) 625

K. Kilian, H. Treiber, R. Strausz and D. Fick, Phys. Lett. B34 (1971) 283
W. Klinger, F. Dusch and R. Fleischmann, Nucl. Phys. A166 (1971) 253

C. Leemann, H. Burgisser, P. Huber, U. Rohrer, H. Paetz gen.Schieck and F. Seiler,
Ann. Phys. 66 (1971) 810

G.S. Mutchler, W.B. Broste and J.E. Simmons, Phys. Rev. C3 (1971) 1031

D.J. Plummer, K. Ramavataram, T.A. Hodges, D.G. Montague, A. Zucker and N.K.
Ganguly, Nucl. Phys. A174 (1971) 193

K. Ramavataram, D.J. Plummer, T.A. Hodges and D.G. Montague, Nucl. Phys. A174
(1971) 204

D. Rendic, N.D. Gabitzsch, V. Valkovic, W. von Witsch and G.C. Phillips, Nucl. Phys.
A178 (1971) 49

25



1972AGO01

1972AN24

1972AN27

1972AN29

1972BA24

1972BA30

1972BR10

1972KI01
1972KI102
1972MA62
1972PL0O2
1972STO1
1972THO8
1972THIB
1973AR1B
1973ARIN
1973BA30

1973BE1A
1973DE17

1973DES1

1973FET1A
1973GA16
1973GA28

1973G0O38

N.M. Agababyan, Y.A. Batusov, S.A. Bunyatov, G.P. Gulkanyan, V.M. Sidorov and
V.A. Yarba, Yad. Fiz. 15 (1972) 18; Sov. J. Nucl. Phys. 15 (1972) 10

Y.N. Antufev, V.L. Agranovich, V.S. Kuzmenko, I.I. Miroshnichenko and P.V.
Sorokin, Pisma Zh. Eksp. Teor. Fiz. 16 (1972) 77; JETP Lett. 16 (1972) 52

Y.P. Antoufiev, V.L. Agranovich, V.S. Kuzmenko and P.V. Sorokin, Phys. Lett. B42
(1972) 347

Y.P. Antufev, V.L. Agranovich, V.S. Kuzmenko and P.V. Sorokin, Pisma Zh. Eksp.
Teor. Fiz. 16 (1972) 339; JETP Lett. 16 (1972) 240

A.D. Bacher, G.R. Plattner, H.E. Conzett, D.J. Clark, H. Grunder and W.F. Tivol,
Phys. Rev. C5 (1972) 1147

M.P. Baker, J.M. Cameron, N.S. Chant and N.F. Mangelson, Nucl. Phys. A184 (1972)
97

W.B. Broste, G.S. Mutchler, J.E. Simmons, R.A. Arndt and L.D. Roper, Phys. Rev.
C5(1972) 761

H.T. King, W.E. Meyerhof and R.G. Hirko, Nucl. Phys. A178 (1972) 337
T.R. King and R. Smythe, Nucl. Phys. A183 (1972) 657

A.M. MacLeod and G.R. Milne, J. Phys. (London) A5 (1972) 1252

G.R. Plattner, A.D. Bacher and H.E. Conzett, Phys. Rev. C5 (1972) 1158
T. Stammbach and R.L. Walter, Nucl. Phys. A180 (1972) 225

D.T. Thompson and G.E. Tripard, Phys. Rev. C6 (1972) 452

Thompson, Thesis, Washington State Univ. (1972)

Arthur, Thesis LA 5230 T (1973)

Arndt, Long and Roper, Nucl. Phys. A209 (1973) 429

Y.D. Bayukov, L.S. Vorobev, V.M. Kolybasov, G.A. Leksin, V.L. Stolin, V.B. Fedorov
and V.D. Khovanskii, Yad. Fiz. 17 (1973) 916; Sov. J. Nucl. Phys. 17 (1974) 479

Berthot et al., Univ. Claude Bernard de Lyon, Rept. No. LYCEN 7338 (1973)

V.P. Denisov, L.A. Kulchitskii and 1.Y. Chubukov, Izv. Akad. Nauk SSSR Ser. Fiz. 37
(1973) 107; Bull. Acad. Sci. USSR Phys. Ser. 37:1 (1973) 94

A.A. Debenham, V. Konig, W. Gruebler, P.A. Schmelzbach, R. Risler and D.O.
Boerma, Nucl. Phys. A216 (1973) 42

N. Feather and D.G. Vass, Proc. Roy. Soc. Edinburgh A71 (1973) 233
S.N. Gardiner, J.L. Matthews and R.O. Owens, Phys. Lett. B46 (1973) 186

H.P. Garnir, G. Robaye and J.M. Delbrouck-Habaru, Bull. Soc. Roy. Sci. Liege (Bel-
gium) 42 (1973) 195

C.A. Goulding, P. Stoler and J.D. Seagrave, Nucl. Phys. A215 (1973) 253

26



1973GUTA
1973HAI1F
1973HAS0
1973HU12
1973KR1A
1973LI1B
1973MU14
1973SL03

1973TR0O4

1974ADI11
1974AJ01
1974AL01

1974AMO1

1974ANO2
1974BA14

1974BA34

1974BA38
1974BE46

1974BE67
1974BHO3

1974CHO2
1974CH15
1974CHI1E
1974CH29
1974CI102

Guardiola, Nucl. Many-Body Problem, 1972, Vol. 2 (1973) 433

Hackenbroich, Nucl. Many-Body Problem, 1972, Vol. 1 (1973) 706

M.L. Halbert, A. van der Woude and N.M. O’Fallon, Phys. Rev. C8 (1973) 1621
J. Hudomalj and P. Tomas, Fizika (Yugoslavia) 5 (1973) 203

Krebs et al., Phys. in Canada 29 (1973) 22

Liskien and Paulsen, Nucl. Data Tables 11 (1973) 569

S.F. Mughabghab and D.I. Garber, BNL 325, 3rd Edition, Vol. 1 (1973)

I. Slaus, R.G. Allas, L.A. Beach, R.O. Bondelid, E.L.. Petersen, J.M. Lambert and
D.L. Shannon, Phys. Rev. C8 (1973) 444

P.A. Treado, J.M. Lambert, R.J. Kane, L.A. Beach, E.L. Petersen and R.B. Theus,
Phys. Rev. C7 (1973) 1742

A. Adam and J. Cabe, Nucl. Instrum. Meth. 121 (1974) 339
F. Ajzenberg-Selove and T. Lauritsen, Nucl. Phys. A227 (1974) 1

R.G. Allas, L.A. Beach, R.O. Bondelid, E.M. Diener, E.L. Petersen, J.M. Lambert,
P.A. Treado and I. Slaus, Phys. Rev. C9 (1974) 787

J. Amato, R.L. Burman, R. Macek, J. Oostens, W. Shlaer, E. Arthur, S. Sobottka and
W.C. Lam, Phys. Rev. C9 (1974) 501

B. Antolkovic, Nucl. Phys. A219 (1974) 332

S.D. Baker, R. Beurtey, G. Bruge, A. Chaumeaux, J.-M. Durand, J.C. Faivre, J.M.
Fontaine, D. Garreta, D. Legrand, J. Saudinos et al., Phys. Rev. Lett. 32 (1974) 839

A.G. Baryshnickov, L.D. Blokhintsev, A.N. Safronov and V.V. Turovtsev, Nucl. Phys.
A224 (1974) 61

R.H. Bassel and M. Rosen, Phys. Rev. C10 (1974) 928

J.L. Beveridge, R. Corfu, J.P. Egger, F. Foroughi, J. Piffaretti, J. Rossel, J. Arvieux,
J.L. Durand and C. Perrin, Helv. Phys. Acta 47 (1974) 211

R. Beckmann, U. Holm and K. Lorenzen, Z. Phys. 271 (1974) 89

R.K. Bhowmik, C.C. Chang, P.G. Roos and H.D. Holmgren, Nucl. Phys. A226 (1974)
365

E.S. Chwieroth, Y.C. Tang and D.R. Thompson, Phys. Rev. C9 (1974) 56
C.C. Chang and E. Ventura, Phys. Rev. C9 (1974) 1671

E.S. Chwieroth, Y.C. Tang and D.R. Thompson, Phys. Lett. B46 (1974) 301
E.S. Chwieroth, Y.C. Tang and D.R. Thompson, Phys. Rev. C10 (1974) 406
C. Ciofi degli Atti and R. Guardiola, Phys. Lett. B51 (1974) 26

27



1974DA28

1974D0O05

1974DO10
1974FET1A
1974GA21
1974GEI1B
1974GHO1
1974GHO3
1974GO13

1974GR40

1974GR42

1974GR44

1974HA36
1974HA43
1974HE21
1974HO11
1974IR04
1974JA15
1974JA1F
1974JA30
1974KA1D
1974KA28
1974KEI1B
1974KR0O7

V. D’Amico, G. Fazio, S. Jannelli, F. Mezzanares and R. Potenza, Nuovo Cim. A22
(1974) 313

T.R. Donoghue, G.G. Ohlsen, N. Jarmie and P.W. Keaton, Jr., Phys. Rev. C10 (1974)
571

E.I. Dolinsky and A.M. Mukhamedzhanov, Phys. Lett. B52 (1974) 17
Feather and Vass, Proc. Roy. Soc. Edinburgh A71 (1974) 293

R. Garrett and W.W. Lindstrom, Nucl. Phys. A224 (1974) 186
Geisler et al., Science 186 (1974) 361

A. Ghovanlou and D.R. Lehman, Phys. Rev. C9 (1974) 1730

A. Ghovanlou and F. Prats, Phys. Rev. C10 (1974) 1309

G.S. Gogsadze and T.I. Kopaleishvili, Yad. Fiz. 19 (1974) 539; Sov. J. Nucl. Phys. 19
(1974) 272

V.1. Grantsev, I.P. Dryapachenko, V.A. Kornilov, O.F. Nemets, V.M. Pugach, B.A.
Rudenko, M. V. Sokolov and B.G. Struzhko, Izv. Akad. Nauk SSSR Ser. Fiz. 38 (1974)
2148; Bull. Acad. Sci. USSR Phys. Ser. 38 (1974) 115

V.I. Grantsev, I.P. Dryapachenko, V.A. Kornilov, O.F. Nemets, V.M. Pugach, B.A.
Rudenko, M. V. Sokolov and B.G. Struzhko, Izv. Akad. Nauk SSSR Ser. Fiz. 38 (1974)
2543; Bull. Acad. Sci. USSR Phys. Ser. 38 (1974) 69

V.I. Grantsev, I.P. Dryapachenko, V.A. Kornilov, G.B. Lyubanskii, O.F. Nemets, R.G.
Ofengenden, V.M. Pugach, B.A. Rudenko, M.V. Sokolov, B.G. Struzhko et al., 1zv.
Akad. Nauk SSSR Ser. Fiz. 38 (1974) 2547; Bull. Acad. Sci. USSR Phys. Ser. 38
(1974) 72

R.D. Haracz and T.K. Lim, Phys.Rev. C10 (1974) 431

H.H. Hackenbroich, P. Heiss and Le-Chi-Niem, Phys. Lett. B51 (1974) 334

P. Heiss, H.H. Hackenbroich and K. Prescher, Phys. Lett. B52 (1974) 411

E. Hourany, H. Nakamura, F. Takeutchi and T. Yuasa, Nucl. Phys. A222 (1974) 537
J.M. Irvine, G.S. Mani and M. Vallieres, Czech. J. Phys. B24 (1974) 1269

N. Jarmie and J.H. Jett, Phys. Rev. C10 (1974) 54

Jackson, Prog. in Phys. 37 (1974) 55

V.K. Jain and B.B. Srivastava, Indian J. Pure Appl. Phys. 12 (1974) 117
Kanada, Kaneko and Nomoto, Prog. Theor. Phys. 52 (1974) 725

J. Kallne, B. Fagerstrom, O. Sundberg and G. Tibell, Phys. Lett. B52 (1974) 313
Keaton, Gammel and Ohlsen, Ann. Phys. 85 (1974) 152

L. Kraus and I. Linck, Nucl. Phys. A224 (1974) 45

28



1974LA02
1974LATA
1974LAIC
1974LE22
1974LI110
1974LI1C
1974L0O06

1974LY02

1974LY03
1974MAI1C
1974MI10

1974NA10
19740HO05

1974POZN

1974PR10
1974PR1B
1974RA10
1974RA1C
1974RO19
1974SA1G
1974SC04
1974S0O06

1974ST14
1974TATA
1974TO03
1974TRO2
1974TUIA

R. Larose-Poutissou and H. Jeremie, Nucl. Phys. A218 (1974) 559
Lambert et al., Bull. Amer. Phys. Soc. 19 (1974) 506

Langley, Picrajx and Vook, J. Nucl. Materials 53 (1974) 257

C. Leclercg-Willain and M. Libert-Heinemann, Nucl. Phys. A229 (1974) 15
D.L. Livesey and C.J. Piluso, Can. J. Phys. 52 (1974) 1167

Lisowski, Walter, Jacobs and Clegg, Bull. Amer. Phys. Soc. 19 (1974) 1075

P.A. Lovoi, G.C. Salzman, G.G. Ohlsen, C.K. Mitchell and W. Gruebler, Phys. Rev.
C9 (1974) 1336

G.I. Lykasov and A.V. Tarasov, Yad. Fiz. 20 (1974) 489; Sov. J. Nucl. Phys. 20 (1975)
263

E.B. Lyovshin, O.F. Nemets and A.M. Yasnogorodsky, Phys. Lett. B52 (1974) 392
Maayouf and Galloway, Nucl. Instrum. Meth. 118 (1974) 343

D. Miljanic, J. Hudomalj, G.S. Mutchler, E. Andrade and G.C. Phillips, Phys. Lett.
B50 (1974) 330

H. Nakamura, Nucl. Phys. A223 (1974) 599

G.G. Ohlsen, R.A. Hardekopf, D.P. May, S.D. Baker and W.T. Armstrong, Nucl. Phys.
A233(1974) 1

C.H. Poppe, J.C. Davis, J.D. Anderson, S.M. Grimes and C. Wong, Bull. Amer. Phys.
Soc. 19 (1974) 1035

F. Prats, Nucl. Phys. A227 (1974) 469

Pronko. J. Nucl. Materials 53 (1974) 252

T. Rausch, H. Zell, D. Wallenwein and W. von Witsch, Nucl. Phys. A222 (1974) 429
Ramaty and Kozlovsky, Astrophys. J. 193 (1974) 729

P.G. Roos, Phys. Rev. C9 (1974) 2437

Saudinos and Wilkin, Ann. Rev. Nucl. Sci. 24 (1974) 341

H. Schroder, K.K. Kern and D. Fick, Phys. Lett. B48 (1974) 206

A.M. Sourkes, N.E. Davison, S.A. Elbakr, J.L. Horton, A. Houdayer, W.T.H. van Oers
and R.F. Carlson, Phys. Lett. B51 (1974) 232

M. Stingl and A.S. Rinat, Phys. Rev. C10 (1974) 1253

Tanabe et al., Bull. Inst. Chem. Res. Kyoto U. 52 (1974) 284

W. Tornow, Z. Phys. 266 (1974) 357

T.A. Trainor, T.B. Clegg and P.W. Lisowski, Nucl. Phys. A220 (1974) 533

Turk, Antolkovic, Dolenc and Winterhalter, Proc. 1973 Gaussig Conf., ZFK-271
(1974) 115

29



1974ULIA
1974V0O05
1974WAO02
1974WA06

1974WI1D
1974Y001
1975AB11
1975AB1C

1975AH07
1975AJ02

1975AL1A
1975AN18

1975BA05
1975BAIE
1975BA1G
1975BA76

1975BE31
1975BL04
1975BR1A
1975CA05
1975CH1B
1975CHIC
1975CO1A
1975C0O27

1975CR1A
1975DE37

1975DI104

Ullo and Feshbach, Ann. Phys. 82 (1974) 156
L.G. Votta, P.G. Roos, N.S. Chant and R. Woody, III, Phys. Rev. C10 (1974) 520
W.L. Wang and R.G. Lipes, Phys. Rev. C9 (1974) 814

R.E. Warner, S.A. Gottlieb, G.C. Ball, W.G. Davies, A.J. Ferguson and J.S. Forster,
Nucl. Phys. A221 (1974) 593

Wiemer, Atomkernenergie 23 (1974) 261
S.K. Young and E.F. Redish, Phys. Rev. C10 (1974) 498
U. Abbondanno, F. Demanins, C. Tuniz and G. Nardelli, Nuovo Cim. A29 (1975) 187

Abulaffio and Peres, Nucl. Cross Sect. and Tech., Pt. 3, Washington, D.C., 1975
(1975) 701

A.A.Z. Ahmad, S. Ali, N. Ferdous and M. Ahmed, Nuovo Cim. A30 (1975) 385
F. Ajzenberg-Selove, Nucl. Phys. A248 (1975) 1
Allas et al., Few Body Problems, Quebec, 1974 (1975) 422

G.A. Anzelon, 1. Slaus, S.Y. Tin, W.T.H. Van Oers, R.M. Eisberg, M. Makino, C.N.
Waddell and M.B. Epstein, Nucl. Phys. A255 (1975) 250

S. Barshay, C.B. Dover and J.P. Vary, Phys. Rev. C11 (1975) 360
Batay-Csorba and Barnes, Bull. Amer. Phys. Soc. 20 (1975) 829
Baldin, AIP Conf. Proc. 26 (1975) 621

A.l Baz, V.F. Demin and M.V. Zhukov, Fiz. Elem. Chastits At. Yadra 6 (1975) 515;
Sov. J. Part. Nucl. 6 (1975) 207

M. Beiner, R.J. Lombard and D. Mas, Nucl. Phys. A249 (1975) 1

M. Bleszynski and T. Jaroszewicz, Phys. Lett. B56 (1975) 427

Brown et al., Bull. Amer. Phys. Soc. 20 (1975) 1157

G. Cattapan, G. Pisent and V. Vanzani, Nucl. Phys. A241 (1975) 204

Chang and Bhowmik, Clustering Phenom. in Nucl., I, ORO-4856-26 (1975) 317
Chang, Bhowmik, Chant and Roos, ORO-4856-32 (1975)

Coker and Hoffmann, Bull. Amer. Phys. Soc. 20 (1975) 1166

V. Comparat, R. Frascaria, N. Fujiwara, N. Marty, M. Morlet, P.G. Roos and A. Willis,
Phys. Rev. C12 (1975) 251

Cranberg, Bull. Amer. Phys. Soc. 20 (1975) 1182

V.P. Denisov and I.Y. Chubukov, Yad. Fiz. 22 (1975) 897; Sov. J. Nucl. Phys. 22
(1976) 466

H. Dirim, J.P. Elliott and J.A. Evans, Nucl. Phys. A244 (1975) 301

30



1975DI1A
1975DI1B
1975DO1B
1975DUITA
1975FE1A
1975FI1B
1975FO19

1975FR14

1975GA14
1975GL0O8

1975GR1C
1975GR42

1975GU17
1975HA03
1975HA1E
1975HE09
1975HEIC
1975HUTA
19751G1A
19751G1B
1975JAT1A
1975JE1A
1975KA1D
1975KO1A
1975KR1A
1975KU1C
1975LO1A
1975MAIE

Didelez et al., Bull. Amer. Phys. Soc. 20 (1975) 597

Didelez et al., Jul-Conf-16 (1975) 90

Dodder, Bull. Amer. Phys. Soc. 20 (1975) 821

Dubnicka and Dumbrajs, Phys. Rept. 19 (1975) 141

Feather, Commun. Roy. Soc. Edinburgh (Phys. Sci.) 2 (1975) 19

Firk et al., Nucl. Cross Sections and Tech., Pt. II, Wasington, D.C., 1975 (1975) 875

W.A. Fowler, G.R. Caughlan and B.A. Zimmerman, Ann. Rev. Astron. Astrophys. 13
(1975) 69

R. Frascaria, P.G. Roos, M. Morlet, N. Marty, A. Willis, V. Comparat and N. Fujiwara,
Phys. Rev. C12 (1975) 243

R.M. Gagne, C.M. Fou and S. Ward, J. Phys. (Paris) 36 (1975) 759

Y.A. Glukhov, B.G. Novatsky, A.A. Ogloblin, S.B. Sakuta, D.N. Stepanov and V.I.
Chuev, Yad. Fiz. 22 (1975) 679; Sov. J. Nucl. Phys. 22 (1976) 351

Green, Few Body Problems, Quebec, 1974 (1975) 352

V.1. Grantsev, I.P. Dryapachenko, V.A. Kornilov, O.F. Nemets, V.M. Pugach, B.A.
Rudenko, M.V. Sokolov and B.G. Struzhko, Izv. Akad. Nauk SSSR Ser. Fiz. 39 (1975)
2117; Bull. Acad. Sci. USSR Phys. Ser. 39 (1975) 95

S.A. Gurvits, Y. Alexander and A.S. Rinat, Phys. Lett. BS9 (1975) 22
R.D. Haracz and T.K. Lim, Phys. Rev. C11 (1975) 634

Hackenbroich, Clustering Phenom. in Nucl., II, ORO-4856-26 (1975) 107
P. Heiss, Z. Phys. A272 (1975) 267

J. Henley and H.W. Meldner, Phys. Rev. C12 (1975) 407

Hufschmidt, Heintze, Moller and Kamke, Nucl. Instrum. Meth. 124 (1975) 573
Igo, AIP Conf. Proc. 26 (1975) 63

Igo et al., Bull. Amer. Phys. Soc. 20 (1975) 1166

Jaros et al., Bull. Amer. Phys. Soc. 20 (1975) 666

Jenny et al., Helv. Phys. Acta 48 (1975) 558

Kanada, Kaneko and Nomoto, Prog. Theor. Phys. 54 (1975) 1707

S. Kohmoto and Y. Sakamoto, Phys. Rev. Lett. 34 (1975) 550

Kramer, Clustering Phenom. in Nucl., II, ORO-4856-26 (1975) 56

Kuhn, Few Body Problems, Quebec, 1974 (1975) 122

M.P. Locher, Nucl. Phys. A251 (1975) 493

Matthews, AIP Conf. Proc. 26 (1975) 437

31



1975MA28
1975ME27
1975MI1A
1975NAQ7
1975NEI11

1975PLO1
1975RO1B
1975RO1C
1975RU01
1975RU04
1975RU07
1975SA1A
1975SC28
1975SE07
1975SE1D
1975SEIE
1975S01C
1975STI1A
1975ST1B
1975ST1C
1975TATA
1975THI12

1975TO1A
1975VEQ09

1975V0O04
1975V0O08
1975WA16
1975WA31

1975YA12

E. Magiera, M. Bormann, W. Scobel and P. Heiss, Nucl. Phys. A246 (1975) 413

Y.P. Melnik and E.V. Inopin, Ukr. Fiz. Zh. 20 (1975) 2032

Miljanic, Zabel and Phillips, Few Body Problems, Quebec, 1974 (1975) 669

M.A. Nagarajan, W.L. Wang, D.J. Ernst and R.M. Thaler, Phys. Rev. C11 (1975) 1167

O.F. Nemets, Y.S. Stryuk and A.M. Yasnogorodskii, [zv. Akad. Nauk SSSR Ser. Fiz.
39 (1975) 2066; Bull. Acad. Sci. USSR Phys. Ser. 39:10 (1975) 49

G.R. Plattner, R.D. Viollier and K. Alder, Phys. Rev. Lett. 34 (1975) 830

Roos and Chant, Clustering Phenom. in Nucl., II, ORO-4856-26 (1975) 242, 265
Roy et al., Bull. Amer. Phys. Soc. 20 (1975) 693

D.W. Rule and Y. Hahn, Phys. Rev. Lett. 34 (1975) 332

R.W. Rutkowski and E.E. Gross, Phys. Rev. C12 (1975) 362

D.W. Rule and Y. Hahn, Phys. Rev. C12 (1975) 1616

Sagle et al., Few Body Problems, Quebec, 1974 (1975) 621

G. Schrieder, H. Genz, A. Richter and W. von Witsch, Nucl. Phys. A247 (1975) 203
F. Seiler, Nucl. Phys. A244 (1975) 236

Seiler, Clustering Phenom. in Nucl., I, ORO-4856-26 (1975) 191

Seiler, Few Body Problems, Quebec, 1974 (1975) 595

Soleilhac, CEA-N-1812 (1975)

Stengl, Vonach and Fabian, Nucl. Instrum. Meth. 126 (1975) 235

Stewart and Hale, USNDC-CTR-2, LA-5828-MS (1975)

Strobel, Jul-Conf-16 (1975) 89

Tang and Thompson, Clustering Phenom. in Nucl., II, ORO-4856-26 (1975) 119

D.R. Thompson and Y.C. Tang, Phys. Rev. C12 (1975) 1432; Erratum Phys. Rev. C13
(1976) 2597

Tombrello, Clustering Phenom. in Nucl., I, ORO-4856-26 (1975) 167

S.L. Verbeck, J.C. Fong, G. Igo, C.A. Whitten, Jr., D.L. Hendrie, Y. Terrien, V. Perez-
Mendez and G.W. Hoffmann, Phys. Lett. B59 (1975) 339

W. Von Witsch, G.S. Mutchler and D. Miljanic, Nucl. Phys. A248 (1975) 485
W. von Oertzen and E.R. Flynn, Ann. Phys. 95 (1975) 326
S.J. Wallace, Phys. Rev. C12 (1975) 179

R.E. Warner, R.L. Ruyle, W.G. Davies, G.C. Ball, A.J. Ferguson and J.S. Forster,
Nucl. Phys. A255 (1975) 95

A.M. Yasnogorodsky, Phys. Lett. B58 (1975) 139

32



1976 AH1A
1976ALI1E

1976AL22
1976AR12

1976AS05
1976 AU04
1976BA1E
1976BE45

1976BI1A

1976BL1A
1976BO05

1976BR17

1976BR1B
1976BR1C
1976CH1B
1976CO1B
1976CO1C
1976DO1B
1976DO1C
1976DR1A
1976DR1B
1976 DRZU

1976DU06
1976FA03
1976FA09

1976F0O21

M.U. Ahmed and P.E. Shanley, Phys. Rev. Lett. 36 (1976) 25

Ali, Proc. 7th Int. Conf. on Few Body Problems in Nucl. Part. Phys., Delhi, 1975
(1976) 438

M. Allab and H. Beaumevieille, Nuovo Cim. A36 (1976) 95

L.G. Amold, B.C. Clark, R.L. Mercer, D.G. Ravenhall and A.M. Saperstein, Phys.
Rev. C14 (1976) 1878

J. Asai and R.J. Slobodrian, Phys. Lett. B64 (1976) 257
J.P. Auger, J. Gillespie and R.J. Lombard, Nucl. Phys. A262 (1976) 372
Baz and Filippov, Proc. Dubna Conf. JINR-9920, Vol. II (1976) 268

J. Berger, J. Duflo, L. Goldzahl, F. Plouin, J. Oostens, M. Van Den Bossche, L. Vu
Hai, G. Bizard, C. Le Brun, FL. Fabbri et al., Phys. Rev. Lett. 37 (1976) 1195

A. Billoire and M. Chemtob, Phys. Lett. B64 (1976) 389
Block, Bull. Amer. Phys. Soc. 21 (1976) 1342

J.E. Bond and EW.K. Firk, Nucl. Phys. A258 (1976) 189
M.E. Brandan, G.R. Plattner and W. Haeberli, Nucl. Phys. A263 (1976) 189
Brady et al., Lowell Conf., CONF-760715-P2 (1976) 1273
Brook et al., Polarization, Zurich, 1975 (1976) 546

Chuu, J. Natl. Chiao Tung Univ. (Taiwan) 1 (1976) 295
Colgate, Audouze and Fowler, OAP-458 (1976)

Couvert, Meson-Nucl. Phys., 1976 (1976) 310

Dodder, Polarization, Zurich, 1975 (1976) 167

Dodder et al., LA 6186 MS (1976)

Drosg, Lowell Conf., CONF-760715-P2 (1976) 1384
Drosg, Smith and Woods, LA 6262 MS (1976)

L.J. Dries, HW. Clark, K.R. Crosthwaite, J.L.. Regner and T.R. Donoghue, Bull.
Amer. Phys. Soc. 21 (1976) 926, C2

O. Dumbrajs and M. Staszel, J. Phys. (London) G2 (1976) 795
B. Fagerstrom, J. Kallne, O. Sundberg and G. Tibell, Phys. Scr. 13 (1976) 101

J. Fain, J. Gardes, A. Lefort, L. Meritet, J.F. Pauty, G. Peynet, M. Querrou, F. Vazeille
and B. Ille, Nucl. Phys. A262 (1976) 413

C.-M. Fou, Y.-C. Liu, C.-C. Hsu and S.-L. Huang, J. Phys. (London) G2 (1976) 847

1976 GAYV D.I. Garber and R.R. Kinsey, BNL 325, 3rd Edition, Vol. 2 (1976)

1976GO1B

Goddard, Rohrig, Knutson and Haeberli, Nucl. Instrum. Meth. 137 (1976) 451

33



1976 GR10

1976GR1D
1976HA1C
1976HEQ07

1976HUZK

1976IR02

1976IR1B
1976JA1C
1976K021
1976LE1E
1976LE22
1976LI15

1976LI1E
1976L1ZV

1976LY1A
1976 MA34

1976 ME13

1976MOI1A
1976NA04
19760H02

19760H04
19760H1B
19760K1A

W. Gruebler, P.A. Schmelzbach, V. Konig, B. Jenny, R. Risler, H.R. Burgi and J.
Nurzynski, Nucl. Phys. A271 (1976) 29

Gruebler, Polarization, Zurich, 1975 (1976) 307
Hackenbroich, Polarization, Zurich, 1975 (1975) 133
P. Heiss and H.H. Hackenbroich, Phys. Lett. B61 (1976) 339

J. Hudomalj-Gabitzsch, J. Clement, W. Dragoset, R. Felder, G.S. Mutchler, T.W.
Williams, G.C. Phillips, E.V. Hungerford, M. Warneke, L. Pinsky et al., Bull. Amer.
Phys. Soc. 21 (1976) 998, DE6

M. Irshad, J. Asai, S. Sen, R. Pigeon and R.J. Slobodrian, Nucl. Phys. A265 (1976)
349

Irvine et al., Ann. Phys. 102 (1976) 129

Jarvis, J. Phys. (London) G2 (1976) 603

Y. Koike, Prog. Theor. Phys. 55 (1976) 2016

Levin and Strikman, Sov. J. Nucl. Phys. 23 (1976) 216

H. Lesniak, L. Lesniak and A. Tekou, Nucl. Phys. A267 (1976) 503

P.W. Lisowski, R.L. Walter, G.G. Ohlsen and R.A. Hardekopf, Phys. Rev. Lett. 37
(1976) 809

Lindner, Polarization, Zurich, 1975 (1976) 817

P.W. Lisowski, W. Tornow, R.C. Byrd, S.E. Skubic and R.L. Walter, Bull. Amer. Phys.
Soc. 21 (1976) 534, BF8

Lyovshin, Nemets and Yasnogorodsky, Polarization, Zurich, 1975 (1976) 542

J.L. Matthews, D.J.S. Findlay, S.N. Gardiner and R.O. Owens, Nucl. Phys. A267
(1976) 51

H.O. Meyer, G.G. Ohlsen, R.A. Hardekopf, R.V. Poore and J.W. Sunier, Nucl. Phys.
A265 (1976) 280

Motonaga et al., Polarization, Zurich, 1975 (1976) 837
N. Nakamura, Y. Takahashi and T. Kohmura, Phys. Lett. B60 (1976) 439

G.G. Ohlsen, R.A. Hardekopf, N. Jarmie, R.V. Poore, R.L.. Walter and P.W. Lisowski,
Phys. Rev. C14 (1976) 1688

G. Ohlen and T. Berggren, Nucl. Phys. A272 (1976) 21
Ohlsen, Polarization, Zurich, 1975 (1976) 315
Okumusoglu, Blyth and Dahme, Polarization, Zurich, 1975 (1976) 560

1976RAZW K. Ramavataram, R. Larue, R. Gagnon, W.G. Davies, G.C. Ball, A.J. Ferguson and

R.W. Warner, Bull. Amer. Phys. Soc. 21 (1976) 774, BAS

34



1976RO1C
1976RO1G
1976RO1H

Roy et al., Polarization, Zurich, 1975 (1976) 540
Roy et al., Polarization, Zurich, 1975 (1976) 548
Roy, Rad, Conzett and Seiler, Polarization, Zurich, 1975 (1976) 554

1976ROZM R. Roy, H.E. Conzett, R.M. Larimer, EN. Rad and F. Seiler, Bull. Amer. Phys. Soc.

1976RU04
1976SC15

1976SC26
1976SE03
1976SE1B
1976SE1C
1976S0O01

1976SP1A
1976STYX

1976SU06

1976 VA29
1976 WA12

1976WA1B
1976WA1C
1976WO11
1977ALO6
1977TALIE
1977ARO1
1977AR09

1977ASO1

1977BA19

21 (1976) 774, BA1
D.W. Rule and Y. Hahn, Phys. Rev. C14 (1976) 1102

P.A. Schmelzbach, W. Gruebler, V. Konig, R. Risler, D.O. Boerma and B. Jenny, Nucl.
Phys. A264 (1976) 45

H. Schroder, K.K. Kern, K. Schmidt and D. Fick, Nucl. Phys. A269 (1976) 74
F. Seiler, Phys. Lett. B61 (1976) 144

Seiler, Polarization, Zurich, 1975 (1976) 159

Seiler, Roy, Conzett and Rad, Polarization, Zurich, 1975 (1976) 550

A.M. Sourkes, A. Houdayer, W.T.H. van Oers, R.F. Carlson and R.E. Brown, Phys.
Rev. C13 (1976) 451

D.A. Sparrow and W.J. Gerace, Nucl. Phys. A260 (1976) 474

D.P. Stahel, R. Jahn, G.J. Wozniak and J. Cerny, Bull. Amer. Phys. Soc. 21 (1976)
1295, CC8

J.W. Sunier, R.V. Poore, R.A. Hardekopf, L. Morrison, G.C. Salzman and G.G.
Ohlsen, Phys. Rev. C14 (1976) 8

G.V. Valskii, Yad. Fiz. 24 (1976) 270; Sov. J. Nucl. Phys. 24 (1976) 140

R.E. Warner, G.C. Ball, W.G. Davies, A.J. Ferguson and J.S. Forster, Nucl. Phys.
A269 (1976) 286

Walter, Polarization, Zurich, 1975 (1976) 377

Walter and Lisowski, Lowell Conf., CONF-760715-P2 (1976) 1061

G.J. Wozniak, D.P. Stahel, J. Cerny and N.A. Jelley, Phys. Rev. C14 (1976) 815
G.D. Alkhazov, Nucl. Phys. A280 (1977) 330

Alkhazov et al., Pisma Zh. Eksp. Teor. Fiz. 26 (1977) 110

L.G. Arnold, B.C. Clark and R.L. Mercer, Lett. Nuovo Cim. 18 (1977) 151

N. Arena, S. Cavallaro, M. Lattuada, R. Potenza, M.L. Sperduto, V. D’ Amico, G.
Fazio, S. Femino and S. Jannelli, Lett. Nuovo Cim. 19 (1977) 125

E. Aslanides, T. Bauer, R. Bertini, R. Beurtey, A. Boudard, F. Brochard, G. Bruge, A.
Chaumeaux, H. Catz, J.M. Fontaine et al., Phys. Lett. B68 (1977) 221

T. Bauer, A. Boudard, H. Catz, A. Chaumeaux, P. Couvert, M. Garcon, J. Guyot, D.
Legrand, J.C. Lugol, M. Matoba et al., Phys. Lett. B67 (1977) 265

35



1977TBAIM
1977BAIN
1977BE1H
1977BE34

1977BES0
1977BI05

1977BO24
1977BR17

1977BR1C
1977BRI1E
1977BR25

1977CHI1C
1977CH1D
1977CL1A
1977CO1B
1977TDE0O8

Bassalleck et al., Proc., Zurich-Sin (1977) 35
D. Baye, J. Deenen and Y. Salmon, Nucl. Phys. A289 (1977) 511
Beynon and Constantine, J. Phys. (London) G3 (1977) 81

J. Berger, J. Duflo, L. Goldzahl, F. Plouin, G. Bizard, C. Le Brun, J. Oostens, M. Van
Den Bossche, L. Vu Hai, F.L. Fabbri et al., Lett. Nuovo Cim. 19 (1977) 287

F. Becker and I. Strykowski, Nucl. Phys. A289 (1977) 425

G. Bizard, C. le Brun, J. Berger, J. Duflo, L. Goldzahl, F. Plouin, J. Oostens, M. van
den Bossche, L. Vu Hai, F.L. Fabbri et al., Nucl. Phys. A285 (1977) 461

J.E. Bond and FW.K. Firk, Nucl. Phys. A287 (1977) 317

E.P. Brady, N.S.P. King, B.E. Bonner, M.W. McNaughton, J.C. Wang and W.W. True,
Phys. Rev. C16 (1977) 31

Bruton et al., Proc., Zurich-Sin (1977) 158
Bruge, High Energy Phys. Nucl. Phys. Struct., Zurich, 1977 (1977) 69

W. Bretfeld, W. Burgmer, H. Eichner, D. Gola, C. Heinrich, H.J. Helten, H. Kretzer,
K. Prescher and W. Schnorrenberg, Z. Phys. A282 (1977) 365

Chuu and Han, J. Phys. (London) G3 (1977) 555

Chwieroth, Tang and Thompson, Fiz. Suppl. 9 (1977) 13

W.L. Clinton, K.P. Mandal, and J.A. McClure, Phys. Rev. Lett. 38 (1977) 143
H.E. Conzett and F. Seiler, Nucl. Phys. A290 (1977) 93

C. Detraz, Phys. Lett. B66 (1977) 333

1977DEYM H. de Jong, D. Kamke, J. Krug, K. Lorenzen and U. Weber, in Tokyo (1977) 18

1977DO01

1977DR1B
1977DY01
1977GEO1

197THA06
1977HI09
19771GIA
19771G1B
19771G1C
1977JA07

D.C. Dodder, G.M. Hale, N. Jarmie, J.H. Jett, PW. Keaton, Jr., R.A. Nisley and K.
Witte, Phys. Rev. C15 (1977) 518

Dries et al., Bull. Amer. Phys. Soc. 22 (1977) 1016
R. Dymarz and A. Malecki, Phys. Lett. B66 (1977) 413

J.V. Geaga, M.M. Gazzaly, G.J. Igo, J.B. McClelland, M.A. Nasser, A.L. Sagle, H.
Spinka, J.B. Carroll, V. Perez-Mendez and E.T.B. Whipple, Phys. Rev. Lett. 38 (1977)
1265

R.A. Hardekopf and G.G. Ohlsen, Phys. Rev. C15 (1977) 514
R.-P. Hirsekorn and L.J. Weigert, Nucl. Phys. A288 (1977) 439
Igo et al., Bull. Amer. Phys. Soc. 22 (1977) 562

Igo et al., in Tokyo (1977) 13, 15

Igo et al., Proc., Zurich-Sin. (1977) 219

N. Jarmie and J.H. Jett, Phys. Rev. C16 (1977) 15

36



1977JA12
1977KA10

1977KA1D
1977KA1E
1977KA1F
1977KA1G
1977TKATH
1977KI1C

1977KLO03

1977KL08

197TLAIC
1977LE1D
1977LE1E
1977TMCI1C
1977TME06
1977MI13

1977PHO1
1977PRO6

1977RE1A
1977RI1B
1977RO01
1977RO02

1977RO18

1977RO1E
1977SA1C
1977SA1E

N. Jarmie, Phys. Rev. C16 (1977) 2090

O. Karban, A.K. Basak, C.O. Blyth, W. Dahme, J.B.A. England, J.M. Nelson, N.T.
Okumusoglu, S. Roman, G.G. Shute and R. Vlastou, J. Phys. (London) G3 (1977)
571

Kaneko and Kamada, Prog. Theor. Phys. 57 (1977) 1277
Kanada and Kaneko, in Tokyo (1977) 39

Kanada, Kaneko, Nagata and Nomoto, in Tokyo (1977) 40
Kanada and Kaneko, in Tokyo (1977) 471

Kanada and Kaneko, in Tokyo (1977) 472

Kim, Nucl. Instrum. Meth. 145 (1977) 9

R. Klem, G. Igo, R. Talaga, A. Wriekat, H. Courant, K. Einsweiler, T. Joyce, H.
Kagan, Y. Makdisi, M. Marshak et al., Phys. Rev. Lett. 38 (1977) 1272

R. Klem, G. Igo, R. Talaga, A. Wriekat, H. Courant, K. Einsweiler, T. Joyce, H.
Kagan, Y. Makdisi, M. Marshak et al., Phys. Lett. B70 (1977) 155

M. Lassaut and N. Vinh Mau, Phys. Lett. B70 (1977) 14

D.R. Lehman and B.F. Gibson, Phys. Rev. C16 (1977) 1275

Lesniak and Lesniak, Proc., Zurich-Sin (1977) 193

McNally, Bull. Amer. Phys. Soc. 22 (1977) 581

H.O. Meyer, T.P. Cleary and W. Haeberli, Nucl. Instrum. Meth. 140 (1977) 85

D. Miljanic, E. Andrade, J. Hudomalj-Gabitzsch, G.S. Mutchler and G.C. Phillips,
Nucl. Phys. A290 (1977) 27

R.J. Philpott, Nucl. Phys. A289 (1977) 109

K. Prescher, W. Bretfeld, W. Burgmer, H. Eichner, H.J. Helten, H. Klein, H. Kretzer,
H. Stehle and W.A. Wohlfarth, Nucl. Phys. A286 (1977) 142

Redish, AIP Conf. Proc. 37 (1977) 111
Rinat, High Energy Phys. Nucl. Struct., Zurich, 1977 (1977) 303
E. Rosario-Garcia and R.E. Benenson, Nucl. Phys. A275 (1977) 453

P.G. Roos, N.S. Chant, A.A. Cowley, D.A. Goldberg, H.D. Holmgren and R. Woody,
111, Phys. Rev. C15 (1977) 69

J. Roth, W. Bretfeld, W. Burgmer, H. Eichner, D. Gola, C. Heinrich, H.J. Helten, H.
Kretzer, K. Prescher and W. Schnorrenberg, Z. Phys. A283 (1977) 345

Roos, AIP Conf. Proc. 37 (1977) 32
Saito, Prog. Theor. Phys. Suppl. 62 (1977) 11
Saito et al., in Tokyo (1977) 12

37



1977SA21

1977SE09
1977SE1C
1977SH1B
1977SL0O4

1977STO06
1977ST1D

1977ST30

1977TE1A
1977THO7
1977THO9
1977TWAO5

197TWAO06
1977TWAI1C
1977TWAI1E
1977TWEO03

1977TWE1B
1977Y004
1977YO1B
1978 AHO1
1978 AR10

1978BE30

1978BI1C
1978BRIE

K. Sagara, M. Hara, N. Takahashi, T. Motobayashi, F. Takeutchi, F. Soga and Y.
Nogami, J. Phys. Soc. Jpn. 42 (1977) 732

F. Seiler, Nucl. Phys. A286 (1977) 1
F. Seiler and H.W. Roser, Phys. Lett. B69 (1977) 411
Shimodaya, in Tokyo (1977) 43

I. Slaus, R.G. Allas, L.A. Beach, R.O. Bondelid, E.L. Petersen, J.M. Lambert, P.A.
Treado and R.A. Moyle, Nucl. Phys. A286 (1977) 67

K. Stephenson, L.D. Knutson and W. Haeberli, Nucl. Phys. A277 (1977) 365

Stubeda and Tang, Proc. Int. Conf. Nucl. Structure, Tokyo (1977); J. Phys. Soc. Jpn.
Suppl. 44 (1978) 236

A.W. Stetz, J.M. Cameron, D.A. Hutcheon, R.H. McCamis, C.A. Miller, G.A. Moss,
G. Roy, J.G. Rogers, C.A. Goulding and W.T.H. van Oers, Nucl. Phys. A290 (1977)
285

Terrien, in Tokyo (1977) 843
D.R. Thompson, R.E. Brown, M. LeMere and Y.C. Tang, Phys. Rev. C16 (1977) 1
D.R. Thompson, M. LeMere and Y.C. Tang, Nucl. Phys. A286 (1977) 53

C.N. Waddell, E.M. Diener, R.G. Allas, L.A. Beach, R.O. Bondelid, E.L. Petersen,
A.G. Pieper, R.B. Theus, C.C. Chang and N.S. Chant, Nucl. Phys. A281 (1977) 418

S.J. Wallace and Y. Alexander, Phys. Rev. Lett. 38 (1977) 1269
Wallace, Bull. Amer. Phys. Soc. 22 (1977) 561
Wallace, Bull. Amer. Phys. Soc. 22 (1977) 1264

R.B. Weisenmiller, N.A. Jelley, D. Ashery, K.H. Wilcox, G.J. Wozniak, M.S. Zisman
and J. Cerny, Nucl. Phys. A280 (1977) 217

R.B. Weisenmiller, Thesis, Univ. of California, Berkeley (1976); LBL-5077 (1977)
S.K. Young and C.W. Wong, Phys. Rev. C15 (1977) 2146

York et al., Bull. Amer. Phys. Soc. 22 (1977) 532

M.U. Ahmed and P.E. Shanley, Phys. Rev. C17 (1978) 1505

N. Arena, S. Cavallaro, R. Potenza, V. D’ Amico, G. Fazio, S. Femino, G. Giardina,
S. Jannelli and M. Lombardi, Lett. Nuovo Cim. 23 (1978) 1

J. Berger, J. Duflo, L. Goldzahl, J. Oostens, F. Plouin, F.L.. Fabbri, P. Picozza, L. Satta,
C. Le Brun and D. Legrand, Phys. Rev. Lett. 41 (1978) 152

Bizard and Tekou, Proc., Cluster, Winnipeg (1978) D1
Brown, 3rd Int. Conf. on Clustering Aspects of Nucl. Struct. Nucl. Reactions, Win-
nipeg (1978)

38



1978CAO05

1978CA13

1978CAI1E
1978CHI1G

1978CL1C
1978EP1C
1978FI1E

1978FO1G
1978F0O33

1978FR0O2
1978GL1B

1978GO1D
1978GRO7

1978GU15
1978HE2B
1978IG1A
19781G1B

1978KA11

1978KO13
1978KO1F
1978LA02
1978LE1H
1978LE23
1978MA37

J.M. Cameron, L.G. Greeniaus, D.A. Hutcheon, R.H. McCamis, M.S. de Jong, B.T.
Murdoch, W.T.H. van Oers, J.G. Rogers and A.W. Stetz, Phys. Lett. B74 (1978) 31

G. Calvi, S. Cavallaro, A.S. Figuera, R. Fonte and C. Milone, Lett. Nuovo Cim. 22
(1978) 536

Carey et al., Bull. Amer. Phys. Soc. 23 (1978) 594

Chant, 3rd Int. Conf. on Clustering Aspects of Nucl. Struct. Nucl. Reactions, Win-
nipeg (1978)

Clark, Arnold and Mercer, Bull. Amer. Phys. Soc. 23 (1978) 964
Epstein et al., Bull. Amer. Phys. Soc. 23 (1978) 625

Fick, 3rd Int. Conf. on Clustering Aspects of Nucl. Struct. Nucl. Reactions, Winnipeg
(1978)

Fonseca, Revai and Matveenko, Proc., Cluster, Winnipeg (1978) B1

J. Fong, T.S. Bauer, G.J. Igo, G. Pauletta, R. Ridge, R. Rolfe, J. Soukup, C.A. Whitten,
Jr., G.W. Hoffmann, N. Hintz et al., Phys. Lett. B78 (1978) 205

H. Friedrich, Nucl. Phys. A294 (1978) 81

V.V. Glagolev, R.M. Lebedev, L.S. Saitov, V.N. Streltsov, L.I. Zuravleva, A.N. Gor-
bunov, K.U. Khayretdinov, G. Martinska, 1. Patocka, M. Seman et al., Phys. Rev. C18
(1978) 1382

J. Gosset, J.I. Kapusta and G.D. Westfall, Phys. Rev. C18 (1978) 844

V.I. Grantsev, I.LP. Dryapachenko, V.A. Kornilov, O.F. Nemets, V.V. Ostashko, V.M.
Pugach, V.A. Pilipchenko, B.A. Rudenko, M.V. Sokolov and B.G. Struzhko, Izv.
Akad. Nauk SSSR Ser. Fiz. 42 (1978) 147; Bull. Acad. Sci. USSR Phys. Ser. 42
(1978) 126

O.P. Gupta, A. Bond and PM.S. Lesser, Phys. Rev. C18 (1978) 1075
E.M. Henley, Nucl. Phys. A300 (1978) 273

Igo et al., Bull. Amer. Phys. Soc. 23 (1978) 47

Igo, Rev. Mod. Phys. 50 (1978) 523

T. Kambara, M. Takai, M. Nakamura and S. Kobayashi, J. Phys. Soc. Jpn. 44 (1978)
704

Y. Koike, Nucl. Phys. A301 (1978) 411

Koene et al., Proc., Cluster, Winnipeg (1978) D9

V. Layly and R. Schaeffer, Phys. Rev. C17 (1978) 1145

Le Mere and Tang, Proc., Cluster, Winnipeg (1978) A21
S.W-L. Leung and H.S. Sherif, Can. J. Phys. 56 (1978) 1116
7. Majka, Phys. Lett. B76 (1978) 161

39



1978MC06

1978MCI1C
1978MEO05

1978ME1C
1978NA08
1978NATH

1978RO06
1978SA07

1978SEO1
1978SL1B

1978SM1C
1978SP03

1978YETA
1978YO1A
1978YO1B

R.H. McCamis, J.M. Cameron, L.G. Greeniaus, D.A. Hutcheon, C.A. Miller, G.A.
Moss, G. Roy, M.S. de Jong, B.T. Murdoch, W.T.H. van Oers et al., Nucl. Phys. A302
(1978) 388

McNally, Nucl. Fusion 18 (1978) 133

G. Mechtersheimer, G. Buche, U. Klein, W. Kluge, H. Matthay, D. Munchmeyer and
A. Moline, Phys. Lett. B73 (1978) 115

A.Z. Mekjian, Phys. Rev. C17 (1978) 1051
H. Nakamura, H. Noya, S.E. Darden and S. Sen, Nucl. Phys. A305 (1978) 1

M.A. Nasser, M.M. Gazzaly, J V. Geaga, B. Hoistad, G. Igo, J.G. McClelland, A.L.
Sagle, H. Spinka, J.B. Carroll, V. Perez-Mendez et al., Phys. Rev. C17 (1978) 1748

E. Rost, J.R. Shepard and D.A. Sparrow, Phys. Rev. C17 (1978) 1513

K. Sagara, T. Motobayashi, N. Takahashi, Y. Hashimoto, M. Hara, Y. Nogami, H.
Nakamura and H. Noya, Nucl. Phys. A299 (1978) 77

F. Seiler, EN. Rad, H.E. Conzett and R. Roy, Nucl. Phys. A296 (1978) 205

Slaus, Proc. Int. Conf. Nucl. Struct., Tokyo (1977); J. Phys. Soc. Jpn. Suppl. 44 (1978)
57

Smirnov et al., Bull. Amer. Phys. Soc. 23 (1978) 51

C. Spitaleri, M. Lattuada, F. Riggi, N. Arena and D. Vinciguerra, Lett. Nuovo Cim.
21 (1978) 345

Yeh, Bull. Amer. Phys. Soc. 23 (1978) 553
York et al., Bull. Amer. Phys. Soc. 23 (1978) 602
S.K. Young and C.W. Wong, Phys. Lett. B77 (1978) 41

40



41



	



