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Alogetiper — in the case of
g ann ,U’f' el v

(P-wave anmibilation cross section)

we get:

o for self-comjugate spin-1/2 Majorama particles :

<0'ann’U7“el/C> ~ 4-5 pb

o for non-self-conjugate spin-0 scalars :

< Oann Uret/Cc> =~ 8- 10 pb — —

[self-conjugate scalars cannot have a P-wave pair annihilation cross section !]

Remember that:

1 pb = 10736 ¢m?
1pbxc =~ 31072 cm?/s

These are in fact

“relatively large” annihilation cross section !
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for light-weakly coupled gauge besons

Coantribution of axial coupling to gy — 2:

i my < my,
U | o pseudoscalar

K I w- Qs '

For my < m,, axial contribution 'roﬁghly
equivalent to that of very light pseudoscalar a,
with axionlike couplings.

1/2 1
fup = 2Y4GH % m, — o
— N €T N
as for standard axion = 2 3

or very light A of MISSM

as for “invisible” axion
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CONSTRAINTS from g — 2
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Production of U im ete™ annihilation:

U — preferentially LDM particles if my > 2m,, -

(or — ete™ or vp)

light U:
f2 4+ f2
do (e+e“ —yU) ~ 2 eV 5 eA_ da(e*e” — YY)
e
Look for

single monochromatic v + missing energy-mom.

(Discussed in 1981 for positronium annihil., if my < 1 MeV)

Size of cross section depends on magnitude of |
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FIG. 1: Diffuse background spectrum as a function of pho—
ton energy. The crosses (HEAO), stars (COMPTEL) and
diamonds (EGRET) correspond to the observations [1, 2].
At low energy, Seyfert galaxies (dashed line) are the main
contributors [1]. At intermediate energy, SNIa (continuous
line), as calculated in this article, dominates. At high energy
blazars (dot-dashed line) explain the observed cosmological
gamma-ray background [4]. Altogether the sum of the three
contributions (dotted line) reproduces it rather well. How-
ever, an additional contribution from light Dark Matter par-
ticles, of up to about 4 keV cm™2 s7! sr™?, is not excluded

near 511 keV (indicated by an arrow).

£ , KeV ;/eawcgj/)g //Aﬁf‘ N

e~ o s 0

100 102 Tios 10t 105 108 107

oNown ok




§

%

&

?% 1@0:

3

=

X 10-2

A
104F

hv(keV)

I Aoy

FIG. 4: Diffuse background spectrum. Crosses: HEAO data;_mﬁ |

stars: COMPTEL observations. The three dotted lines cor-

respond to the contributions from Seyferts, SNIa and blazars.
The dot-dot-dot-dashed line represents the new positron com-

“tribution to the cosmological gamma-ray background, for a

S-wave cross-section. This contribution for a P-wave cross- |
section is also given for a NFW (dashed line) or Moore profile
(long dashed line). (The background as computed in [13],
significantly higher, is also shown for comparison, as a dot-

dashed line.)
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Constraints on LDM in the a—mx plane, with a the velocity-indepen-

dent part in Ounp Uy - b 18 ﬁ:ced by the relic density, so that (0 Vpel) p =~ <

a+bv? >p 1072 emd s
1

interval % to 100 MeV.

L at freeze-out. The upper line a ~ 107% c¢m?
s~ corresponds to a purely S-wave cross-section, and the lower part of
the diagram to a P-wave dominated one. We limit ourselves to the mass

The grey region is the one compatible with the galactic constraint,
based on the total level of emission, using the (Moore or NFW) dark-
maltter distributions of Table I (its upper part corresponds to a Milky-

Way emission S-wave-dominated, with

The dot-dashed line is associated with a LDM-induced background

a behaving like 1/m2).

(for a NFW profile) that would. correspond to the missing 4 keV em™?
s71 sr7, the top left-hand corner above this line being excluded on the

basis of the cosmic background data.

_Moore profiles.)

(Same for the dashed line with
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