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| = v entry point

F = v endpoint (detector)

M = trojectory midpaint

P = generic ¥ position

x = MP = trojectory coordinate
r = 0P = radial distance

% = nadir angle
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Averaging over neutrino energy
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The decrease of F means that contributions from the large
distances to the integral are suppressed.
Gaussian energy resolution function
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Box like energy resolution function
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The attenuation factor F as function of (L — x) (distance from
detector). E =10 MeV, 0 =1 MeV, and Amgl =75-10"2 eV2,
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Averaging over solar neutrino production size

From the Earth 8B neutrino production region in the Sun is seen
as a disk where more neutrinos come from the center of the disk.
It turns out that that distribution can be appoximated as a normal
one with a variance 9, ~ 1.9 x 1074 :
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Dependance of average annual weight function on the nadir angle
of neutrino trajectory(n is in radians). Outer core is "visable” at
SD site about 9% of time
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the change of the solar neutrino flux due to the eccentricity of the
Earth orbit (£3%) must be taken into account.

Each bin mush cover nadir angle diapason larger then the visible
sun size ( (nip1 —ni) > 6%, ~ 4x107%)

if one choose the bins in such a way that in each bin (without
regeneration effect) it is expected to have a equal detected
neutrinos

(Mix1 —ni) = Yo/ W(mi)

where W(n) is average annual weight function.
Then the x? method gives
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Here y; is number of registered neutrinos at the i-rd bin and A(7;)
is expected regeneration effect at nadir angle n;. N is number of
all detected neutrinos during the night time.



Let rewrite it
X’ =1/N Z yni) = vo)? + Ye Ani)? + yg Alni) — 2ymi) Ami))

During the run of variables (Am3; and 612) for minimization of x2
the second and thierd terms under the sum are averaged to ~ ygﬂ
and ~ y2A%3/2 . (Ais an average value of relative change of the
electron neutrino flux). And they are weakly depend on neutrino
oscillation parametres.

Only the last term variate strongly and

we may write the following periodogram

Zymi)A(n,)

and look for its maximum for determination of solar A%l with
high precision.
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Conclusions

WOC detectors are shortsighted. They see only nearby to detector
matter.

Due to excellent energy resolution LiAr DUNE far detector may see
deep layers of the Earth

It can determine solar Am? with 10 % accuracy (or better).
independent measurement of electron number density — chemical
composition of the Earth matter.

some lights on chemical composition of the Earth's core.
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