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ABSTRACT

It is shown that when a system of two identitca) bescns
meving in one dimension have a bound state of energy Vo o then the
N body system will also have a bound state at a specific energy

given by equation (3}.

kY

In a recent paper(1’ the connection between bound-
staﬁes of a three-particle system and bound-states of a two-particle
subsystem was invesiigated for three identical bosons moving in ane
dfmension. It was found that in general if the two particle sub-
systems has a bound-state of energy Yo then the three-particle
system will have a bound-state at the energy 4u0 . This was.done
by using a completely off-shell method intreduced by Brayshaw(z),

In this paper we show that this result follows from
on=-shell considerations(3) and generalize it to show that a system
of N besens has a bound-state at a given energy if the subsystem
of two bosons has a bound-state.

We consider the Feynman diagram show in Fig. 1 for
N =2, The Landautq), Cutkosky(S) rules gives that the amplitude it
represents has a polte if the intermediate particle is on shell, that
is, if
1

(1T -coss} + 3] tv, = 0 (1)

e [

were E s the total kinetic energy in the center of mass system

W £

and Vo is the bound-state energy of the two-particle subsystem.

In one dimension however, © 1is only 0 (forward
scattering) and w (backward scatitering). Seo we_get two singularities
at E = -3v0 (for forward scattering) and E = - %—vo {for backward
scattering).

However we know from scattering theory in one
dimension(6’7), that poles on the.physica]rsheet of the transmission
coefficiant, that is, in the forward amplitude, correspond to bound-
states of the system. Furthermore frem the work of Coleman and

Nurton(s) it is easy to show that the pole E = -3v0 " is on the

physical sheet. This pole occurs therefore for the total energy

(3} = -y




In the general case of N bartic1es we consider
again the diagram of Fig. 1. The singularity in the forward ampli-

tude occurs at
e = 4 [wen - ] (2)

where W(N) means the total binding energy of the bound-state for
the N-particle system. 5o we have
N+1

w(na) = 2 e - BB ey (3)

Eéuatidn (3} gi#es the energy of the bound-state in the system with
(N+1) particles associated with the energy of the bound-state with
(N-1) and R particles. Equation {3) reduces to the previous
resu]t(]} if one remember that W{1l) =0

The bound-states energies calculated with formula(3)

agreas with the bound-states energies calculated by MacGuire(g)

who used a separable delta function potential between the particles.

Qur ciaim is that any potential. that binds the twe body system will
bind the N Dbody system. This ¢laim is verified in the case of
N=3 1in two{lo’ll) other calculations using different potentials.

It is not known if the many body system can have
other bound~stétes than the ones predicted by the above.mechanism.
_An investigation of this point, using the method described in.

reference 1 is in progress.
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