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The low-lying spectrum of 8He was studied in the 3H(6He, p)8He transfer reaction for small center
of mass angles. The 0+ ground state (g.s.) of 8He and excited states, 2+ at 3.6−3.9 MeV and (1+)
at 5.3−5.5 MeV, were populated with cross sections of 200, 100−250, and 90−125 μb/sr. Some
evidence for the excited state at about 7.5 MeV can be found in the data. The possible nature of the
near-threshold anomaly above 2.14 MeV in 8He is related to the population of a 1− continuum (soft
dipole excitation) with a peak energy value at about 3 MeV. This assumption can probably resolve the
problem of a large uncertainty existing in the experimental data on the 8He 2+ state energy.
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INTRODUCTION

Since the discovery of the 8He isotope in the early 60s a lot of efforts were invested in its
study. Literature on 8He exceeds two hundred titles (e.g., [1]). This interest is understandable.
From nuclear structure point of view 8He is a very well clusterized system; it is considered to
be a perfect example of four-neutron halo. As one of the lightest dripline nuclei it has always
been an important ®playground¯ for testing theoretical models. However, if one looks through
the standard compilation [2], one ˇnds that the ˇrst 2+ excited state of 8He is deˇned with a
large uncertainty E∗ = 2.7−3.6 MeV (in this paper E∗ denotes the excitation energy of 8He
and E stands for the 8He energy relative to the 6He + n+n breakup threshold). Such a large
uncertainty is unsatisfactory as the positions of the ˇrst 2+ states in the even nuclei are very
well understood theoretically and typically reliably related to other observables (deformations,
B(E2) strengths, etc.). Therefore, the large uncertainty for the 2+ state position imposes
serious limitations on the precision of the related theoretical studies.

We have possibly found an explanation for the puzzle of the 2+ state in 8He. Our con-
clusions are based on the recent studies of the 3H(6He, p)8He transfer reaction at the Flerov
Laboratory of Nuclear Reactions (JINR, Dubna) [3] and a series of theoretical estimates. We
demonstrate that it is very probable that the 2+ state is typically observed in a mixture with
a soft dipole mode (population of 1− continuum) therefore providing confusing experimental
signals.

The so-called soft mode of the giant dipole resonance is expected to be a common feature
of the halo nuclei. This feature is related to the low binding energy of the halo neutrons which
allows them low-frequency oscillations against the core creating low-lying dipole excitations.
Experiments with 11Li [4Ä6] and the other ®classical¯ halo nuclei 6He [7] and 11Be [8]
showed that the observed low-lying E1 strength is in good agreement with the cluster non-
energy-weighted (NEW) sum rule (see, e.g., [9]). Theoretically, the soft E1 mode in the light
neutron rich nuclei seems to be reasonably well understood on the basis of cluster models
(e.g., [10, 11]). According to our estimates of this kind, one could expect the peak in the
1− spectrum of 8He at a lower than the 2+ state energy, E∗ ∼ 3 MeV (the 8He level scheme
is shown in Fig. 1, a). Common wisdom about the soft dipole mode (e.g., [10Ä13]) is that the
exact proˇle of the E1 spectrum populated in nuclear reactions should signiˇcantly depend on
the details of the reaction mechanism. Therefore, it is possible that the interpretations of the
entangled 2+ and 1− continuum spectra become confusing in some cases. The unit system
� = c = 1 is used in the part of this work where theory analysis is presented.

Fig. 1. a) Level scheme for 8He and 7He nuclei. Notation {Jπ , E∗, E} is used for the energy levels.
The sequential decay path for 8He 2+ state is shown by arrows. Panels b and c show the coordinate set

used in this work
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1. EXPERIMENTAL SETUP

Experiment was performed at the JINR U400M cyclotron. A 34 MeV/amu beam of 11B
ions bombarded a 1 mm thick beryllium production target. The secondary 6He nuclei escaping
from the target at close to zero angles were separated from the other reaction products by
the separator ACCULINNA [14] and focused in a 20 mm spot on the target cell ˇlled with
tritium gas to 900 mPa and cooled down to 28 K. The tritium target had twin entrance and
exit windows sealed with 12.7 μm stainless steel foils. With a 4 mm layer of gas crossed
by the 6He projectile nuclei the thickness of the tritium target was 2.0 · 1020 cm−2. Typical
beam intensity incident on the target was ∼ 4 · 104 s−1. The admixtures of other particles in
the beam were no more than 7% and the beam diagnostics completely eliminated them.

Experimental setup and diagram elucidating the reaction kinematics are shown in Fig. 2.
For small angles in the centre-of-mass system (cms), where maximal cross sections are
expected for the 3H(6He, p)8He reaction, the recoil protons 
y back from the target in the
lab. system. The residuals (8He) and their decay products (6He and neutrons) are moving in
a quite narrow angular cone in forward direction. A telescope consisting of one 300 μm and
one 1 mm thick annular Si detectors met the recoil protons escaping back. The active areas
of these detectors had the outer and inner diameters of 82 and 32 mm, respectively. The
ˇrst detector was segmented in 16 rings on one side and 16 sectors on the other side and the
second, 1 mm detector, was not segmented. This telescope was installed 100 mm upstream
of the target and covered an angular range of 171−159◦ in lab. system. A veto detector was
installed upstream of the proton telescope to alert to the signals generated by the beam halo.

Zero angle telescope destined for the residual nuclei (8He, 6He) was installed on the beam
axis at a distance of 36.5 cm. This telescope was composed of six squared (60 × 60 mm)
1 mm thick Si detectors. The ˇrst two detectors of the telescope were segmented in 16 strips
each in vertical and horizontal directions. All other detectors in the telescope were segmented
in 16 strips.

A set of beam detectors was installed upstream of the veto detector (not shown in Fig. 2).
Two 0.5 mm plastic scintillators placed on a 8 m base provided the identiˇcation and energy
measurement for projectile nuclei. Beam particles were readily recognized by comparing their

ight times and energy losses in the plastics. Provided that the time-of-
ight resolution was
0.5 ns, the overall resolution in the energy measurements done for individual beam nuclei

Fig. 2. Experimental setup and kinematical diagram
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was better than 1% (FWHM). Two pairs of multiwire proportional counters installed 26 and
80 cm upstream of the target provided a 1.5 mm resolution for the hit positions of beam
nuclei on the target.

Kinematical constraints, inherent to the 3H(6He, p)8He reaction, allow only protons 
y-
ing back from the target. For the proton telescope, the main background source was pro-
tons originating from the reactions in the target windows. Control irradiations performed
with the empty target showed that this background was almost completely eliminated when
p-8He or/and p-6He coincidences were considered. The detection of p-8He coincidence events
granted selection for the reaction channel populating the 8He g.s. For the decays of 8He ex-
cited states the p-6He coincidences were selected to clean the missing mass spectrum and
reconstruct the charged fragment energy in the cms of 8He.

Array of 48 detector modules of the neutron time-of-
ight spectrometer DEMON [16]
was installed in the forward direction at a distance of 3.1 m from the target. In more rare
events where triple p-6He-n coincidences were detected the complete reaction kinematics was
reconstructed.

The average 6He projectile energy in the middle of the tritium target was about
25 MeV/amu; integral 
ux 2 · 1010 was collected. The obtained missing mass spectrum
of 8He was measured up to 14 MeV. The upper limit was set by the proton detection thresh-
old. Monte Carlo (MC) simulations taking into account the details of these experiments
showed that a 450 keV (FWHM) resolution was inherent to the 8He missing mass energy
spectrum obtained from the data. The precision of the beam energy measurement was the
critical point in the resolution achieved in this spectrum.

2. EXPERIMENTAL DATA

Two missing mass spectra of 8He from the 3H(6He, p)8He reaction are presented in Fig. 3.
The 8He spectrum obtained from the combination of the p-8He and p-6He coincidence data
is shown in Fig. 3, a. The peak corresponding to the 8He g.s. is well seen in the p-8He
coincidence data. The tail visible on the right side of the g.s. peak was caused by the
pile-ups in the second (non-segmented) detector of the proton telescope. Protons emitted
from the target with energy ∼ 8.5 MeV correspond to the g.s. peak of 8He. They passed
through the 300 μm Si detector and were stopped in the second (1 mm) detector of the
proton telescope. The background signals arose here from the beam halo particles (count
rate of (2 − 3) · 103 s−1). The veto detector allowed one to take away these events in the
data analysis but the energy resolution of the second detector was deteriorated. As for the
segmented 300 μm detector, the count rate per any of its sectors was at least 10 times lower.
Consequently, the background signals did not damage the pulse height resolution. Protons
with energy < 7.5 MeV were emitted from the target when excited states were populated in
8He and practically all these protons were stopped in the 300 μm detector. Therefore, for the
8He excited states the stated 450 keV resolution is valid.

Two peaks are well seen in the 8He excitation spectrum. We can assign 2+ to the 8He
resonance at excitation energy E ≈ 3.6 MeV. The 2+ resonance with energy (3.57±0.12) MeV
and width Γ = (0.5 ± 0.35) MeV was for the ˇrst time unambiguously and with a good
precision, obtained in [15]. Later on, this resonance was reported in a number of papers
with energy close to 3.6 MeV and width Γ ≈ 0.5−0.8 MeV (see, e.g., [2, 17, and references
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Fig. 3. Missing mass spectrum of 8He. a) The p-8He and p-6He coincidence data were used to obtain

the ground state peak and the excited state spectrum, respectively. b) Spectrum built for the 8He excited
states from the p-6He-n coincidence data. The efˇciencies of the p-6He and p-6He-n coincidence

registrations are shown by dotted curves (see the right axes in both panels)

therein]). We assume that the E ≈ 5.4 MeV peak seen in Fig. 3 is the 1+ resonance of 8He.
The ground for this assumption comes from various theoretical results (e.g., [21Ä23]) stably
predicting that in the 8He excitation spectrum the next state after the 2+ should be the 1+

state. We note that evidence for the peak at E ∼ 5−6 MeV was found in [15]. The 8He
excited state at 5.4 MeV was recently reported also in [17]. Some evidence for the third
excited state at about 7.5 MeV can be found in the spectra shown in Fig. 3.

A steep rise of the 8He spectrum on the 6He + n + n decay threshold is seen in Fig. 3.
As we are going to demonstrate, this rise cannot be explained by the left ®wing¯ of the 2+

resonance. The possible explanation of the peculiar threshold behaviour of the 8He spectrum
is offered in Sec. 4.

Population cross section ∼ 200 μb/sr is found for the 3H(6He, p)8He reaction populating
the 8He g.s. in a cms range of 4−10◦. However, the observed threshold anomaly makes
ambiguous and model-dependent the cross-section derivation for the excited states of 8He.
The cross sections for the excited states are further discussed in Secs. 3 and 4.

3. WIDTH OF THE 2+ STATE IN 8He

To interpret the data we need ˇrst to understand which cross-section behaviour we can
expect above the 6He+ n + n threshold. The lowest known resonant state of 8He is 2+ at
E = 3.57 MeV, Γ = 0.5−0.7 MeV. The inelastic cross-section proˇle for the 2+ state can be
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represented by the ordinary resonance expression

σ2+(E) ∼ Γ2+(E)
(E − E2+)2 + Γ2

2+(E)/4
. (1)

The state decays sequentially via the 7He ground state resonance (3/2− at E3/2 = 0.445 MeV,
Γ = 0.15 MeV) by a p-wave neutron emission, see Fig. 1. The width for such decay can be
given by a standard R-matrix expression

Γl=1(E) =
2γ2Pl=1(E, rch)

1 + γ2(d/dE)Sl=1(E, rch)
=

√
8M E3/2(1 + 2EMr2

ch)rchSn

(1 + 2EMr2
ch)2 + Sn

, (2)

where M is the reduced mass for the channel and

γ =
1

2Mr2
θ2 =

1
2Mr2

Sn; P1(E, r) =
√

8(EM)3/2r3

1 + 2EMr2
; S1(E, r) = − 1

1 + 2EMr2
.

(3)
Therefore, for the ®two-body¯ estimate of the 2+ state decay width via the 3/2− g.s. in 7He
we can write

Γ(2b)
2+ (E) = Γl=1(E − E3/2). (4)

This expression is valid only above the 7He + n ®threshold¯ and neglects the width of the
unbound 7He ground state.

A more accurate ®three-body¯ expression can be used, which is valid in the whole energy
range above the 6He+ n + n threshold:

Γ(3b)
2+ (E) = S2n

(E − Exa − Eya)2 + Γ′2/4
2π

E∫
0

dEx
Γx(Ex)

(Ex − Exa)2 + Γ2
x(Ex)/4

×

× Γy(E − Ex)
(E − Ex − Eya)2 + Γ2

y(E − Ex)/4
. (5)

The resonance energies and width in our case are Exa = Eya = E3/2, Γx = Γy = Γl=1.
This equation is analogous to a quasiclassical expression for the three-body width obtained
in [18,19]. The latter was derived assuming Γ(3b)(E) � E and E < Ex, Ey . Consequently,
it has unphysical peculiarity: it reduces to zero at E = Exa + Eya = 2E3/2. Here, in Eq. (5),
the factor in front of the integral is modiˇed by Γ′2/4 term. The value Γ′ = 0.31 MeV is
taken to get self-consistent result for width, namely, Γ(3b)(E = 2E3/2) = 0.31 MeV.

Spectroscopic factors Sn = 1 can be used in Eq. (3) for the upper limit estimates. This is
not a spectroscopic factor for p3/2 neutron emission in 8He, but a factor Sn ≡ S2n for the
two-neutron [p2

3/2]0 conˇguration in 8He. According to estimates (see Eq. (2) in [3]), its value

depends on the relative weights of the [p4
3/2]0 and [p2

3/2p
2
1/2]0 conˇgurations in the structure

of 8He and is limited from above as S2n � 1. Width values Γ3 = 0.59, 0.67, 0.76, and
0.85 MeV are obtained for E∗ = 3.6, 3.7, 3.8, and 3.9 MeV, respectively.

One can see in the inset to Fig. 4 that at very low energies the 2+ decay takes place
in a ®three-body regime¯, σ ∼ E4. Above the 7He+ n threshold energy, the population
probability transfers to the ®two-body p-wave regime¯, σ ∼ (E−E3/2)3/2. The cross-section
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Fig. 4. Proˇle of the population cross section for the 2+ state in 8He estimated by Eq. (1). The solid

and dashed lines correspond to the width estimated by Eqs. (5) and (4), respectively. The widths as

functions of energy are given in the inset. The gray line in the inset is function const E4 illustrating
the low-energy behaviour of the three-body sequential width (5)

Fig. 5. aÄc) Experimental spectra from [24Ä26] are compared to the theoretical proˇle of the 2+ state

Eq. (1). Panel d shows comparison with our data (see Fig. 3). Gray curve gives only the 2+ state
contribution, while solid curve represents the ˇt by both 2+ and 1− contributions. The dashed curve

is the same as the dashed curve in Fig. 6, d. Theoretical curves are in each case convoluted with the

experimental resolution
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proˇle shows a peculiar behaviour at about E = 2E3/2; it is not absolutely clear to which
extent this peculiarity is physical and to which it is connected with model assumptions in the
derivation of Eq. (5).

The estimated cross-section proˇle in Fig. 4 demonstrates a small population of the con-
tinuum below ∼ 0.6 MeV. Figure 5 shows different experimental results compared with the
cross-section proˇle convoluted with the experimental resolution of each experiment. We can
see that the low-energy tail of the 2+ state can hardly be responsible for the near threshold
events in either case.

4. POSSIBLE NATURE OF THE THRESHOLD STATE IN 8He

The only plausible source of the low-energy events, we have found, is the population of
the 1− continuum. Theoretical studies of such a continuum populated in reactions [10Ä12]
show that the proˇle of the 1− cross section typically well resembles the proˇle of the
electromagnetic strength function dBE1/dE. Such functions for spatially extended halo
systems could provide very low-energy peak Å the so-called soft dipole mode Å even
without formation of any 1− resonant state.

We estimate the E1 strength function for the 8He→ 6He+ 2n dissociation using the
model developed in [20]. The model is based on the usage of a simpliˇed Hamiltonian and
is quite schematic. However, it allows one to arrive at important qualitative conclusions,
sufˇcient for our purposes here. The E1 strength function is found in that model as

dBE1

dE
=

2Jf + 1
2Ji + 1

X2

2π
Im

[∫
dΩx

∫
dY Ψ(+)†

E

∇x

Mx
Ψ(+)

E

]∣∣∣∣
X→∞

. (6)

Vectors X and Y are Jacobi coordinates for the 6He-n and (6He-n)-n subsystems, respec-
tively. The wave function (WF) with outgoing asymptotic

Ψ(+)
E (X,Y) =

∫
dX′dY′ G

(+)
E (XX′,YY′) D̂ Ψ(g.s)

Eb
(X,Y) (7)

is generated by the dipole operator D̂, acting on the g.s. WF Ψg.s
Eb

. The ground state WFs are
constructed for simplicity in the factorized form

Ψg.s
Eb

(X,Y) = Ψ(x)
Eb/2(X)Ψ(y)

Eb/2(Y), (8)

where the WFs of the subsystems evenly share the binding energy Eb. The WF of such
a form tends to overestimate the radial extent of the WF (which is known to in
uence the
proˇle of the E1 strength function strongly). To compensate for that we somewhat overbind
the g.s. WFs in our estimates (Eb = 1.5 MeV instead of 0.9 MeV in 6He and Eb = 2.5 MeV
instead of 2.14 MeV in 8He).

Estimating the dipole strength for the light p-shell nuclei we can well take into account
only the [p2] → [sp] transitions and neglect the nn interaction and s-wave interaction between
the core and neutron (unless the latter is not strongly attractive). In this approximation the
three-body Green's function (GF) has a simple analytical form

G
(+)
E (XX′,YY′) =

1
2πi

∫
dE7HeG

(+)
E7He

(X,X′)G(+)
E−E7He

(Y,Y′),
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where the two-body GF G
(+)
E7He

in the X subsystem corresponds to the p-wave continuum with

the 7He g.s. 3/2− resonance at E7He = 0.445 MeV. We use in this work the l-dependent
Gaussian form factors

V (l)
x,y(r) = V (l)

x,y exp[−(r/r0)2]

with radius r0 = 2.32 fm (potentials of this kind were used in [10] for calculations in 6He).

The two-body GF G
(+)
E−E7He

is a free motion GF in the Y subsystem. In principle, the

s-wave interaction is known to be repulsive in 5He, due to Pauli principle, and is expected
to be repulsive in 7He. To simulate a possible repulsion effect in the core-neutron s-wave
channel we also used in our calculations the repulsive s-wave potential in the Y subsystem.
This approximation is justiˇed by the fact that the Jacobi Y coordinate is reasonably close
to the core-neutron coordinate rcn, see Fig. 1; in the limit of inˇnitely heavy core Y → rcn.
It can be seen in Fig. 6 that repulsion in s wave leads to a signiˇcant redistribution of the
E1 strength to higher energy, but the peak position in the strength function is not in
uenced
noticeably.

Results of the model calculations, including the 6He→ nn test, are shown in Fig. 6. The
estimated 6He strength function giving peak at about 1.1 MeV is in a reasonable agreement
with the complete three-body calculations [10] giving peak at about 1.3 MeV (see Fig. 6, a).
It can be seen that the strength function proˇle in 6He is sensitive to two main aspects of the
dynamics.

Fig. 6. The E1 strength functions for 6He and 8He estimated by Eq. (6). Panels b and c show

calculations made for 6He with unrealistic parameters demonstrating trends in the strength functions
behaviour with the parameter variation. 〈X〉 and 〈Y 〉 are the root mean square X and Y coordinate

values for the ground state WFs (8). Solid, dashed and dotted curves correspond to different values of

the ®unphysical¯ s-wave potential V
(s)

y in the Y subsystem
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1. Energy of the resonance ground state in the p-wave subsystem. Figure 6, c shows that
the strength function peak is shifting to the lower energy if the 5He 3/2− state is artiˇcially
shifted from the experimental E5He = 0.9 MeV position to the lower, 0.445 MeV.

2. ®Size¯ of the ground state WF. Figure 6, b shows the strength function peak shifting
to higher energy if we artiˇcially overbind the 6He g.s. WF to Eb = 2.5 MeV, instead of
1.5 MeV, decreasing its radial extent. A notion about the radial properties of the g.s. WFs
one can have from the root mean square values of the X and Y coordinates indicated in
Fig. 6.

When we turn from 6He to 8He (see Fig. 6, d) these dynamical trends work in the opposite
directions and largely compensate each other (the 8He g.s. is more ®compact¯ than the
6He g.s., but the 7He g.s. resonance is lower than the 5He g.s. resonance). As a result,
we ˇnd the strength function peak position in 8He to be somewhat lower than the respective
position in 6He. This indicates that in 8He, where the 2+ state has a signiˇcantly higher
excitation energy than in 6He, the lowest energy feature in the continuum could be the
1− excitation.

The behaviour of the cross section for the 8He continuum population with the estimated
E1 component taken into account is shown in Fig. 5, d. Without E1 contribution the data are
in agreement with the standard position (E ≈ 3.6 MeV) of the 2+ state, but the near threshold
behaviour of the cross section cannot be reproduced. The 2+ population cross section in this
case can be estimated as ∼ 250 μb/sr. The addition of the 1− contribution allows one to
reproduce the low-energy part of the spectrum much better. In that case we can allow up to
60% feeding to the 1− continuum. Then we get ∼ 100 μb/sr for the 2+ population and have
to shift to about E ≈ 3.9 MeV the position of this state.

5. DISCUSSION

The proposed signiˇcant contribution of the 1− cross section is not an absolutely unknown
phenomenon. Let us discuss the recent experimental data on the 8He 2+ state.

The experimental data [15] show a sharp rise straight from the 6He + n + n threshold.
These data, however, cannot be instructive in that respect due to the insufˇcient energy
resolution (∼ 1 MeV). The experimental spectrum from paper [24] is shown in Fig. 5, c.
Energy resolution in this experiment is high (∼ 0.15 MeV) and cannot cause any doubt.
Inspected around the 6He+ n + n threshold ®on a large scale¯ the spectrum shows the
presence of the low-energy intensity which cannot be attributed to the tail of the 2+ state.
Strong population of the E1 continuum in 8He in nuclear processes has been demonstrated
in a comparison made for the nuclear and Coulomb dissociation data [25, 26]. However, in
the interpretation of the data presented in [25, 26] the idea was accepted that the E1 cross
section in 8He should peak at higher energy than in 6He (maximum at about E ≈ 2 MeV
above the threshold). This idea is based on one of the two major dynamical aspects of the E1
strength function discussed above (namely, the smaller size of 8He compared to 6He). Actual
situation, as we demonstrate in this work, appears to be more complicated. As a result, the
authors of [25,26] have had to position the 2+ state below the E1 peak. Consequently, they
had to ascribe to it a very low excitation energy 2.9 MeV (compared to about 3.6 MeV in [15]
and in other recent works). The assumption of the very low-energy soft dipole peak in 8He
would probably allow one to explain in a more natural way the data from [25, 26]. Also,
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there exists a large uncertainty in the deˇnition of the ®standard¯ position of the 2+ state
in 8He (2.7−3.6 MeV, see [2]). We think that a signiˇcant component of the disagreement
among different experimental works could be connected with the possibility that the 2+ state
is typically observed in a mixture with the 1− contribution.

The sum rules are important for understanding the E1 strength distributions. The cluster
NEW sum rule value depends only on the geometric properties of the g.s. WF. For neutron
halo nuclei, where only the core has charge (Zcore) that sum rule is

SNEW =
3
4π

e2Z2
core〈r2

core〉, (9)

where rcore is the core vector in the cms of the nucleus. For 6He our model provides
SNEW = 1.6 e2· fm2 which is reasonably close to the result of realistic calculations [10]
SNEW = 1.37 e2· fm2. For 8He we have a NEW sum rule value which is not drastically differ-
ent: SNEW = 1.3 e2· fm2. However, it is easy to see in Fig. 6, a and d that the E1 strength con-
centrated in the low-energy region is very different in 6He and 8He. In our model this feature

also strongly depends on the unphysical potential V
(s)
y . However, it is easy to ˇnd that the ratio

SNEW(6He, E < E0)
SNEW(8He, E < E0)

≈ 3 (10)

is not sensitive to this unphysical parameter. This result is in good agreement with the
experimental ratio: SNEW(6He, E < 10) = (1.2 ± 0.2) e2· fm2 [7], SNEW(8He, E < 7) =
(0.38±0.7) e2· fm2 [26]. Above we have shown that the latter result could have different inter-
pretation in the sense of the E1 strength function proˇle. However, we think that the sum rule
value obtained in this work is not very dependent on this problem and is reasonably reliable.

CONCLUSION

In this work we studied the 8He spectrum in the (t, p) transfer reaction. The ground 0+

and the excited 2+ (E∗ = 3.6−3.9 MeV), (1+) (E∗ = 5.3−5.5 MeV) states of 8He are
populated with cross sections 200, ∼ 100−250, and ∼ 90−125 μb/sr. Some evidence for the
third excited state at about E∗ = 7.5 MeV is obtained. We demonstrate that the near-threshold
events observed at about E ∼ 2.14 MeV cannot be connected with the population of the 2+

resonance ®wing¯. The estimates of the E1 strength function proˇle in 8He show that the
formation of the soft dipole mode in the 8He continuum can be a plausible explanation. The
generation of such a mode with a very low peak energy (E∗ ∼ 3 MeV, E ∼ 0.9 MeV) in
nuclear reactions could possibly be an explanation to the controversial results obtained on 2+

state in the other 8He experiments as well.
The angular correlation measurements in proximity of the 6He+ n + n threshold could

provide deˇnitive clariˇcation of the 2+ state problem, e.g., the interference of the 2+ and 1−

spectra in this energy range could be seen as backwardÄforward asymmetry in the distribution
of the charged 8He decay fragment (6He).
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