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In the unified theory of weak and elec
tromagnetic interaction,t> a presence of 
Higgs meson is inevitable but its mass, m~, 
is arbitrary. In our previous paper/> we 
discussed the effect of the primordial Higgs 
mesons to the cosmic background radiation 
and obtained the constraint that the mass 
cannot be in the range 0.1 e V <m~<100 e V. 
Here we discuss the Higgs meson emission 
from stars and it is argued that such a low 
mass range as m~<0.7X (electron mass) 
should be ruled out, otherwise this emis
sion process would affect the evolution of 
stars drastically. 

The most effective emission process from 
the stellar core is r+e~¢+e. The cross 
section of this process is given as8> 

a=ao{~+ (4-b2)r;}, 

where b=m~/me and a0= (rc/2) (ag~eeAe) 2 

~5x10- 87 em, a, me and Ae being fine 
structure const'ant, the electron mass and 
its Compton wave length, respectively. ~ 
and r; are the functions of the incident 
photon energy and m~ (see Ref. 3)) . The 

coupling constant 
Fermi coupling 
= v2GFme2c/li8• 

g~ee is related to the 
constant GF as ll~ee 

Now, the Higgs meson emission rate from 
the thermal radiation is given as 

1 1 (J 'BJoo EB Q=--- -) acdE P.eH TC 2 eli m0c•exp(EjkT) -1 

7.36X1016 {b4/ (1+b/2)} T 7 2 

X exp{ -593b/T7}/ /I.e erg/g·sec 

·for kT<m~c2<mec2, 

3.45 X 1 01PT 7 4/ /I.e erg/ g ·sec 

for m~c2<kT<mec2, 

where /I.e is the mean molecular weight of 
electrons, H the hydrogen mass and T 7 

=T/107K. The emission rate for the case 
m~>me is more complicated because the 
Higgs mesons decay into two photons be
fore they escape from the star; the mean 
flight length of the Higgs mesons l is 
given as4> 

l::::: 1.4X 1010 (me/m~)8 

X .,f (1 +kT /m~c2) 2 -1 em. 

First we discuss the cooling of a main 
sequence star by this process. If the Higgs 
meson emission rate is greater than t4e 
nuclear energy generation rate, the lifetime 
becomes very short in conflict with the 
observation. In Fig. 1, Higgs meson emis
sion rates for main sequence stars are shown 
as a function of m~_s>,s> From this figure, 
we can conclude the m~ should be much 
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Fig. 1. Energy loss ra~es by the Higgs mesons 
for the Main sequence stars (solid line) and 
the central Helium burning stars (dott
dashed line). The filled circles show the 
nuclear generation rates at· the center of 
the stars. 

greater than 0.055m. at least in order that 
the evolution of the sun is not affected by 
this process. If we extend this require
ment to more massive main sequence stars 
like M>55M0 , though the maximum mass 
of main sequence stars is rather uncertain, n 
m~ is restricted to m9>0.13m •. 

After the exhaustion of hydrogen in the 
central region, the helium core grows by 
hydrogen shell burning. When the mass 
fraction of helium core reaches the Schon
berg-Chandrasekhar limit, the core con
tracts rapidly. 5> In this stage, stellar core 
becomes opaque to the Higgs mesons. The 
cross section of the reaction qS + e~r + e is 
5XI0- 87cm2 (=a0) and is roughly inde
pendent of m9 if kT~m9c2 • Then, the 
"optical depth" of the core is estimated as 

-r=2.3Xl0- 2p0 2i8(Mcore/M®)1i8j P.e, 

where p.(g/cm8) and Mcore are the mass 
density of the core and the core mass, re-

spectiveiy. For -r>l, the energy loss rates 
can be estimated roughly by ("black body" 
Higgs meson energy density)/ (diffusion 
time) and, then 

Q=4.2X 1Q19p..T72Pc -4/8 

X (Mcore/M®)-2fSb2e-598b/T, erg/g·sec' 

which is shown also in Fig. 1. In order 
that supergiant stars of h+x persei cluster 
(mean mass of the stars ~15.6M0) have 
the sufficiently long life,5> m 9 should be 
greater than o.nm •. 

If the mean flight length of the Higgs 
mesons is shorter than the solar distance, 
that is, if m9>0.lm., we can detect the de
cayed r-rays of the Higgs mesons emitted 
from the sun. On the other hand, accord
ing to the recent observations8> of r-ray 
flux from the sun near the energies of 
50keV(,...,O.lm.c2), the upper limit of the 
flux is 10-s counts cm- 2sec-1ke V-1 and 
there is no evidence of line r-rays. There
fore the energy flux of decayed r-rays of 
Higgs meson should be smaller than IQ- 15 

X (energy flux of visible light), where 
the band width of detection is assumed 
10 ke V. From this constraint m~ should 
be greater than 0.14m •. 
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