Shape of ®Be nucleus in ®*Be, ), *Be, *C* and **Mg(,,), **Mg* nuclei.
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FIG. 1: Spherical SBe(gASA) is formed by two «
particles (of radius 7o) separated by 2Ro.

There have been numerous investigations
on clustering in various nuclei using cluster
knockout reactions and cluster models. It
has been shown [Il3] that ®Be, . ) nucleus
is present in ?Be(, ) 2C* and Mg,
24 M g* nuclei. SBe(g_s.) being unstable nucleus
(7 ~ 10716 Sec), it is surprising that 8Be(g_s.)
forms part of some nuclei. While in the for-
mation stage of these nuclei the loosely bound
8Be,.,.) nucleus feels not only the strong nu-
clear forces but also the Coulomb force. How
under these forces the shape of 8Be(g_s.), a
loosely bound structure of 2-a system evolves
in various nuclei?.

In the shell model it is easy to visualize that
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FIG. 2: First configurations of °Be as n+a+a a
linear configuration.

8Be(g_s,) has 4 quanta of energy, i.e 4hw. It
has quantum number n=2 (the radial quan-
tum number) and ¢=0 (the angular momen-
tum quantum number). It is thus a spherical
nucleus.

The ?Bey s, nucleus, is however, a stable
nucleus formed of a neutron n and a ®Be, ;)
nucleus. Now in an n+a+a — n +8 Bey.s))
nucleus there are two representative configu-
rations shown in Figl] and Figl3l

As there is only short range n-a attractive
nuclear force \ﬁnag(rnag)|>|ﬁna1(rna1)|, see
Figl2l We now decompose these ﬁnal(rnal)
and Fla2(rna2) forces into Fho, the n-8Be
force at the center of mass of ®Be and forces
between al and a2 induced by the neutron, n
Thus,

From FigPl the first configuration of YBe
we see that,

FnOO (TnO) - ﬁnal(rnal) + Fna2 (Tna2) (1)
We now define new forces f(;l and f(;z repre-

senting forces components on a; and as when
seen from a non accelerating (under the force
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FIG. 3: Second configuration of °Be as n-2a L to
each other.



Foo ®Be, i
S . 15
fal = Fnal (rnal) = iFno(rno)
1 - _
= i[Fnal (Thay) = Fras (Thas))
Similarly,
— - 1=
fal = Fnal (rnal) = §Fno(rno)
1 - ﬁ
= i[Fnal (Tnay) = Fras (Tnozz)]

It is to be noticed that the force @; and @,
are equal in strength but opposite in direc-
tion. Besides this while f;l is directed in ooy
direction the f_,;2 is directed in the opposite di-
rection. i.e. in the oas direction. These forces
lead to stretching of 8Be in the (n-a;=as in-
line configuration.

Now in Figl3l we see that the second con-
figuration has force on O, the c.m. of 8Be,
Fro(rno) s, ~
Fro(Tno) = Fra, €08(0aino) + Fras, €08(0azno)

= Fy, + I,
while the forces f;ﬂ: ﬁmz are given by

= Loz = Fnal (Tnoq) sin ealno

and

—

- Fazx = I'nas (Tnag) sin aaQno = 7fa1:v

Both these ﬁh and f;2 are equal and in oppo-
site directions and both are directed towards

0, i.e. in aj0 and ago directions. Similar ar-
guments hold for the Y-direction. Thus under
the 2"¢ configuration the ® Be nucleus is com-
pressed. Thus FigsP] and [l lead us to a 8Be
nucleus of prolate shape in ?Be.

Similar to Figd2l and Bl we have Figs[d and
for the '2C* and 24Mg(g_s_) and 2*Mg* nu-
clei, where S represents « or 160 in place of n
of Figs[2 and Bl respectively. The other differ-
ence is that being broad structure the nuclei
12¢* 24Mg and 2*Mg* make the Coulomb
force dominate as far as the interaction of a-
8Be and 190-8 Be is concerned. Hence the di-
rection of all the forces are reversed compared
to Figll and B of 8Be configuration. There-
fore in the case of 12C*, #*Mg, ;) and **Mg*
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FIG. 4: First configurations of 12C* and ?*Myg,
24 Mg*, where S represents o or *°O nuclei while
S and 2« are in a line.
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FIG. 5: Second configuration of °Be as n-2a L to
each other.

we except shrinkage of 3Be for z-direction in
the S-aj-as being in same line configuration
of Figll For the x and y-directions seen
in Figlfl we see a stretching of*Be in 12C*,
24Mg(gvs_) and ?*Mg*.That is the reason that
Pilt and wheatly|5] considered a Helicopter
form of Mg with oblate 8 Be+190 configu-
ration.
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