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The photodisintegration of deuteron and its
inverse reaction, n-p fusion,at neutron kinetic
energies in the energy range 25 to 200 Kev in
c.m is of considerable interest [1] to sharpen
the predictions of Big Bang Nucleosynthesis(BBN). The influential paper of Burles et
al [1] has inspired several experiments [2] at
the Duke free electron laser laboratory using 100% linearly polarized photons to study
photodisintegration of deuterons. These measurements have been analyzed using a theoretical formalism [3] where M 1v , the isovector magnetic multipole (dominant at thermal
neutron energies) and E1v, the isovector electric multipole (dominant at photodisintegration at higher energies) were calculated separately. The model independent theoretical
formalism [4] for deuteron photodisintegration
with linearly polarized photons, revealed for
the first time that the differential cross section
in d(~γ , n)p contains a term representing the
interference between the E1v and M 1s amplitudes, which is non zero if the three E1v amplitudes E1jv , j = 0, 1, 2 are unequal. Blackston et al., [5] have recently reported the first
experimental observation of the splitting of
the 3 E1jv amplitudes at 14 MeV and 16 MeV.
The deuteron being a spin-1 nucleus gets polarized in different ways in different external
environments. For example, an oriented [6–8]
deuteron target can be produced under the influence of an external uniform magnetic field,
whose direction determines the axis of orienta-
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tion. On the other hand, when the deuteron is
exposed to external electric quadrupole fields
generated by surrounding electrons in crystal
lattice sites [9], the spin of the deuteron is
aligned. States of polarization of spin-1 nuclei exist, which are more complex and are
in fact multiaxial [10–14]. The utility of employing a beam of linearly polarized photons
to measure tensor analyzing powers on an
aligned deuteron target was studied [15] recently. Complementary to this, we study in
this paper, the vector analyzing power in photodisintegration of deuterons using 100% linearly polarized photons.
Following [4, 15] and using the same notations, the reaction matrix for d + γ → n + p
with linearly polarized photons is

M=

1
s+1
X
X

(S λ (s, 1) · F λ (s)),

(1)

s=0 λ=|s−1|

and the density matrix for polarized deuteron
target is given by
2

ρ=

1X k
(S (1, 1) · tk ),
3

(2)

k=0

in terms of the Fano statistical tensors tkq of
rank k.
The differential cross section for photodisintegration of polarized deuterons by linearly
polarized photons is given by
2

X
dσ
1
dσ0
= T r[MρM† ], =
[1 +
(tk · Ak )],(3)
dΩ
6
dΩ
k=1
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