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The Conception of the Lithium Antineutrino Source (1)

“Li(n,y)BLi T, (8Li)=0.84s °Li— °Be+e +V,
max —
v =13.0 MeV i = 6.5 MeV
( large high cross section for high energy of Vo !) \
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K. Schreckenbach, G. Colvin, W. Gelletly and F. Von Feilitzsch. , Phys. Lett. 160B (1985) 325.

V.G. Aleksankin, S.V. Rodichev, P.M. Rubtsov, F.E. Chukreev, Beta and antineutrino radiation from
radioactive nuclei, Energoatomizdat, Moscow, Russia, (1989) ISBN 5-283-03727-4. 02
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number of antineutrinos, (1/MeV)

The Conception of the Lithium Antineutrino Source (2)
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“Li(n,y)8Li T, (8Li)=0.84s
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Alongside with the obvious
advantage on a neutrino flux
the nuclear reactor has a
disadvantage — 1) too-small
hardness of Ve —spectrum and
2) significant errors.

This disadvantage can be filled
having realized the idea to use a
high-purified isotope of “Li for
engineering of a
neutrons-to-antineutrino
Lithium Converter.

The idea to use 8Li isotope
as neutrino source was
originated by

L.A. Mikaelian, P.E. Spivak
and V.G.Tsinoev

(L.A. Mikaelian, P.E. Spivak,
And V.G, Tsinoev, Nucl. Phys,
v.70, p.574 (1965).

03



barn

[a—Y
o
IIIIIII| L1

[E—

>
[E—

0.01

0.001

0.0001

1E-005

1E-006

Cross section of Li-7 and Li-8.
Requirements for Li-7 purification

O 7Litny)Li8

Thermal
energy

solid line - L17(n,g)Li8 - EAF-2010
® -symbol - Li7(n,g)Li8 - TENDL-2019
solid line - Li6(n,a)T - TENDL-2009

® -symbol - Li6(n,a)T - CENDL-3.2

(Natural lithium :
Li-6 (7.52%), Li-7 (92.48%).

For the useful 7Li(n,y)Li8
the requested purification (P,)
on Li-7==> =99.99%

\(due to parasitic absorption on 6L.1))
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Scheme of the Antineutrino Source with
Nonregulated 1 — Spectrum

Li-D,0-scheme

D,0-Li-scheme Li-blanket

Blanket in the Li-D,0 scheme is more compact in comparison with D,O-Li scheme and requests the less mass of pure “Li.

In the calculation the layer Lg was varied up to 170 cm and L, —up to 30 cm. Ry, = 23 cm (as for the reactor PIK).
It was assumed that one fission-spectrum neutron was escaped from active zone per fission in the active zone.
The D,0 acts as an effective moderator in D,0O-Li-scheme and as a reflector in the Li-D,0-scheme.

In IAE in 70-th it was considered proposal to install lithium blocks into pulse reactor RING
Vorob’ev et al. The pulse reactor RING. Preprint IAE, 2384 (1974) (in russian
E.[A.Bopobbes, /1.A.MukasnsH, A..Haszapos, C.M.PenHbepr, A.B.LLlesenes, N./1.Ynxnaa3ze,

M.C.t0akesuy. UMIMY/IbCHbIWM PEAKTOP "PUHI™. MpenpuHT UAJ, 23846 1974)
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The Errors of the The density of source from a nuclear reactor

Reactor Antineutrino Is determined by its power P and for
Spectrum dlsta_nc? R Ii )
Flem™?-s7]1=nP/47zR*E= 1.510"P[MW] | R*[m]
g(s) 29py (experiment) [1] Where 0 = 6 - mean number of B~-decays
” ) for both fission fragments of 23°U, E =200 MeV
80 24Py (experiment) [1] 2350 | £re e
75 25U (experiment) [1] - mean energy released at *>°U-fission.
70 Then, at the power P =2800 MW (the Bugeu
65 reactor, France ) and distance R= 18 m (as in
X 60 the realized reactor experiments on search of
IR [VL +p ont €+} ™\ neutrino. oscillations [4, 5]) the flux is
g 2(5) Cutyeshotg = 18 MeV) F =1.3E+13 cmcl. Antineutrinos emited at
2 40 Ve+rd 5>n+p+Ve -decay of fission fragments in a nuclear
S 35 neutral channel reactor have energy < 10 MeV and cross
£ 30 Fihreshotg = 223 MeV) Meeooge— ) sections of the interaction
gg Vetrd on+n+e’| = °'§3“9;,°u";l with protons, electrons and
15 (E o "LLdLT](]}nRLV} / / deuterons are in the interval
10 ‘threshold e ) 241p, [2] | 1046 -1043 cm2.
5 e el 235y 2] | Lyashuk V.l Lutostansky Yu.S.
0 - ? VarXiv:1503.01280v2
1 2 3 4 5 6 7 8 9 10 Lyashuk V. . // Particles and Nuclei, Letters.
E; MeV 2017. V.14. No.3. p. 465.

[1]. Hahn A. A., Schreckenbach K., Gelletly W., et al. // Phys. Lett. B. 1989. V. 218. P.365. 06
[2]. Huber Patrick. // Phys. Rev. C. 2011. V. 84. P. 024617.



Scheme of the neutrino source with regulated spectrum

NEUTRINO DETECTOR o

The analytical expressions RANLITON BHELL.
for lithium neutrino fluxes
from different parts of the
source are obtained.

—

—

- PUMPED VOLUME il e
(RESERVOIR) -~ o
— = La
Fi It is proposed to use the
‘ D,0O-solution of 7LiOD
l' DEVICES FOR
j,llll’ MAINTENANCE OF THE REGIME (that allows the save
S (PUMPING OF THE LITHIUM, i
LITHIUM|  \NEUTRON SOURCE TEMPERATURE CONTROL, the requested enriched
BLANKET) (ACTIVE ZONE) TRITHIUM RECOVERY ET AL.) ’Li mass up to ~30 times

Scheme of the neutrino source with variable spectrum. Lithium in the blanket (activated by neutrons from the source -
reactor active zone) is pumped continuously through the delivery channel to the remote volume (reservoir, which is set
close to the neutrino detector) and further back to the blanket. The rate of pumping can be smoothly varied by the

installation for maintenance of the regime.
Lutostansky, Yu.S. and Lyashuk, V.., Bull. Russ. Acad. Sci. Phys., 2011, Viol. 75, No. 4, pp. 468.
V. I. Lyashuk, Yu.S. Lutostansky. The Conception of the Powerful Neitrino Source..Preprint ITEP-38-97;

http://lss.fnal.sov/archive/other/itep-38-97.pdf 07



The Requirements to the Active Zone

The main fuel - is enriched 23°U. The other main fuel isotopes (?38U, 239Pu, 241Pu) are excluded to simplify
the evaluation of the total neutrino spectrum at burning of the fuel. The advantage of the enriched 23°U: the
observed distortion of the reactor antineutrino spectrum in the 5-7 MeV can restricted by decay products only
single fuel isotope [1]. The next demand to the discussed reactor is the compactness of it's active zone. In
this case the the lithium blanket can be shifted more close to the reactor core. It means that the volume of
antineutrino source will be more compact too that is very important for precision of oscillation search. The
such solution also allows to decrease significantly the requested mass of high purified “Li.

The possible examples for the discussed reactor are SM, HFBR and PIK research reactors.

. . Max
Volume of | Height of | eeffective thermal Max thermal
fuel the reactor | the core, | size of the neutron flux
core, liters core, cm pOwer, density
’ ’ MW

235U,
enrichment - 50 35 42x42 100 MW 5x10%>cm-2s -1
90%
235
m U(B.8ke), 54 3 (7 60 MW  1x10%cm-2s L
higly enriched diameter)

235U,
enrichment - 100 MW 5x1015cm2s -1
90%

[1] Hayes A C, Friar J L, Garvey G T, Ibeling Duligur, Jungman Gerard, Kawano T, Mills Robert W. arXiv:1506.00583v2;
[2] http://www.niiar.ru

[3] Shapiro S M, BNL-61645. http://www.iaea.org/inis/collection/NCLCollectionStore/ Public/26/074/26074008.pdf

[4] Konoplev K.A. http://www-pub.iaea.org/MTCD/publications/PDF/P1360_ICRR_2007_CD/datasets/K.A.%20Konoplev.html

[5] Aksenov V L Reactor PIK.Present status and trends 2014 International Workshop “Collaboration and Perspectives of Russian.and
Chinese Mega Projects” December 3-4, 2014, Dubna, Russia. 07
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STERILE NEUTRINO MODELS (3+1) and (3+2). PROPOSED SOURCE for

SEARCH of NEUTRINO at Am? ~ 1 eV? [1]. Joachim Kopp, Michele Malfoni, and
Thomas Schwerz. Are there sterile neutrinos
at the eV scale? arXiv:1103.4570v2 [hep-ex];
[2]. J., Kopp, M. Maltoni, T. Schwetz.

Phys. Rev. Lett. 107, 091801,

DOI: 10.1103/PhysRevLett.107.091801

from Table I [1]. Taking into account the
reactor anti-neutrino data

Amiy [eV?]  |Uea| Amii [eV?] |Uss
3+1 1.78 0.151)
3+2 0.46 0.108 0.89 0.1‘34)

0-86 Tl | 11 | 11 | T | 11 | 11 | T | I'T1 I | 11 |
from Table II [1]. From global fit taking
o 1 2 3 4 5 6 7 8 9 into account LSND, MiniBooNE
L(m)/E(MeV) _ e Am3y |Uea| Ami, |Ues |
e C — 4 (3+2 047 0.128 087 0.133)

[ AZ shield lithium blanket

Installation:
____________ ) —/— — —pa,— Lithium antineutrino

= = = source with regilated
L (length of the delivery channel) R voi . .
' > \’f_L@ spectrum. In the simulation

the volume rate of pumping

P I I A I T I A I T A I A A T A A T A A I I I I T T T T Wasw=225m3ls
1 2 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

X (m)
The distance L4 corresponds to the time 1 s of Li-delivery from the blanket to reservoir for appointed w rate.
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Generalized Hardness H(F)
of the Total Spectrum
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number of antineutrinos, (1/MeV)

Let F_ (F) and Fa(F)-

oL . ‘ . ]
- densities of lithium antineutrinos flux from the 00 20 40 60 50 100 120

Energy of \7;, [MeV]

blanket and antineutrino fluxes from the active zone (AZ),
N, = 6.14 - number of reactor Vv, emitted per one fission in AZ.

We admit that the hardness of the summary Ve- spectrum at the point [

() _ 1

equals one unit of hardness if the ratio of densities is: —

F., () n

Then the generalized hardness H (a) ﬁ F Li(r)
of the total spectrum is: Y E ., (F)

This definition is convenient as in so doing the averaged (over the blanket volume) value
for the total spectrum generalized hardness of steady spectrum sources is estimated by
the value the efficiency k of the blanket. 9




CROSS SECTION and M T T Ta s

i hreshold - y 27 . oS

COUNT ERRORS inthe -~ | 2'\'\28\\; 2, 1 _ o

- > 1 =

TOTAL SPECTRUM with 2 30f N Bt 3R

HARDNESS H(r) = | TN -

= L 1.8 =

o 20 > ; i -2 g =

& ~ 77 “crosssectionsO ] o E

1 u ® 2 0

S 0’0 - 2 ~ 7 —dashedlines. ] 32

Basing on the hardness 10 3 i Counterrors— 1° |>'u
definition L S s solid lines ;

~ F . ’_/: b 0 p ] I i ] — 1 0
H(r) = v ﬁ 0.0 2.0 4.0 6.0
Faz(7), hardness of the total Ve -spectrum

it is possible to write the density of the total Ve —flux in the point 7 :
o . Pz (7
Fi5(F)=Fay (F) + HF) x222)
n

where  Faz (7) - density of the Ve -flux from AZ, H - generalized hardness in the point r.
As the cross section is the additive value then for total -spectrum we can write:

5 AZ — Li
Op(F)=0yp+ H(F)X0p,p.
At increase of H-value the strong rise of the cross section is caused by enlarged part of Li- Ve.
The cross section and count errors in the total spectrum was obtained for thresholds
Eihreshold= 4, 5 and 6 MeV and it confirmed that Li yield strongly dominates the reactor part

at increase the threshold. Lyashuk V.I. Results in Physics 7, 1212 (2017); arXiv: 1809.05949
10




Probability P of 1. -existence for the model (3+1), Ei cchoq =3 MeV
Opportunity A, of 1/, -detecting along A-line of the geometry

For evaluation Of pOSSibility to % 1 UL T T 1T T T T LU T T 1T | T T T I LI /I T T LI T TT I_ 35 ‘__4
. . _ = r . - =
detgct OSCI||Z:,\tI0n Ve t_o G oser 1, Fas S
sterile neutrinos depending on Soss |- 2
Coordinates, let us introduce w097 E R \
A % 0.96 - 4, 25 4
. g L ] =z | £
the functional p(X) for § 05| ] 8 2 w
opportunity of registration. f 0.94 E 5= 45 ,,é
We will compare the maximal P = 098 ek S
0.92 — . - o
. > i Hardness H A - 4
value with the current P(X) along = o1l - S 05 Fos -
the indicated Iine (example for g D_g—l ool e bev e b by bev v b b v v v v v by g |_0 :_0 §
0 5 10 15 20 25 30 35 40 45 50 )

X coordinate on the line A of the installation geometry,

A-Iine) of the Installation m [detector position Xfjy ~ 20 m]

geometry.  Ap(x) =[1-6.(x,)] X P(xp,) — [1+8.(x)] X P(x), Parameters for (3+1)
where &, - count errors; x;, corresponds to maximal P-value | model model [1]:
close to reservoir position (xs;, = 20 m). [1] J., Kopp, M.
[, AZshield lithium blanket _ 7 Maltoni, T. Schwetz
-85 line 4 ""” Phys. Rev. Lett. 107,

Y (m)

. f_::; — — —_— — PhySReVLett107
4 L £ _\_—//I__ /f Ly (length of the delivery channel) .;I rel;en'@g:\::. 091801

3

1 o \ %

L /f- _______________ @) -7~ = _1@— 091801, DO 10.1103/
0

1

2

— =" Best fit data for (3+1) -

T T I N T I A I I I A A T O A A A A A T T T .
E 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 2B InTableI’for(3+2)aand

X (m) (3+2)b—in Table Il 11
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Probability P % 1 IIIIIIIIIIIIIIIIIII I L I il I UL | L | I LI l_ 35 __4
— . = B count errors O¢  count errors Oc¢ . - )
of ¢ -existence 7 oor e bump)\ _ (with bump) EA Fas &
for the models &"*°| " : 2
s, @2, T\ NC AN Db
- . w S
z a, © 0.96 |- \M \ 1, & F*° 3
8 r 1° 8 [ £
3+2)b. 8095 \ \V (/ ] g 2 W
Opportunity 4, 30.94_— "[ (3+2)a 1% Es 08
to deteCt ‘7@ 5 0.93 B \ , 1 5_1 %

. QU g0z 3+2)b ] -

along A'Ime; gogz_ \/ - Hardness H Jo5 C 05 %
E =3 MeV g 091 e v . E e
threShOId = e g—_ 0oLt 1 [vvoav v bov v bvnv s bvvnn b o A N N 0 __0 g
@]

If AP >0,
Ve -detection
Is poissible.
Positive Ap-
functional values
indicate X-
coordinates
where Ap(x) is
higher to level-
of-total-
spectrum-errors

Ap (%)
(at E threshola = 3 MeV
o

5 10 15 20 25 30 35 40 45 50
X coordinate on the line A of the installation geometry, (m

)[detector position Xfjx ~ 20 mj

(3+2)b

AP>0

lIIILIIIIIIIIIlIIIIIII]II]lIIIIIIIIIIIIIJIIIIIII

0

5 10 15 20 25 30 35 40 45 50

Ap(x) = [1-6(xs)] X P(xpy) —[1+ 8.(x)] x P(x) 12




Densities of Ve -fluxes and number of (. ,p) events N the detector

The densities of Ve -fluxes (A)

[from antineutrinos of active zone
(AZ) and from the whole mass of
8Li in the installation] and hardness

H of the total -spectrum

depending on X-coordinate along

line A

and

number of events in the detector (B)

v, -flux (cm'2 s TGW )

The results obtained for: detector shifted
along the A-line; lithium substance — D,0
solution of LiOD, pumped at w=2.25 m3/s;
’Li purification 0.9999; proton concentration

in the detector ~6.6%X1022 cm3 (as in
KamLAND Detector [1]:

(80v% of normal-Dodecane + 20v% of Pseudocumene)
[1] KamLAND RCNS Group collaboration,
An overview of the KamLAND 1-kiloton

liquid scintillator, ArXiv 0404071

-3.5
1E+014¢

- AZ ﬂu:;%:;/ total flux for E : At 3

L 4MeV >3MeV, %
R AN >4MeV. 25

1E+012 A RMev.
0 g— \v‘}éc\\ ev. ;—2

i - ~1.5
1E+011¢ — -

= >5Me , \ -

[ >6MeV. ™~ -
1E+010§ z6 Me hardness ~ ~0.5
1E+009 b L Loy AU E Y

0 5 10 15 20 25 30 35 40 45 50

In) .
6 X coordinate on the line A (i) Reservoir
107¢ position

total events for E;, >6 MeV,

RN
o
w

?from AZ for
| Ey:

RN
o
N
|

-events (m-3xday-1x GW-1)
o

-
o
N

10 15 20 25 30 35 40 45
X coordinate on the line A (m)

(Ve-P)

Lithium Ve -flux strongly dominates over the active zone
neutrinos thank to geometrical factor (detector position)
and transfer of lithium in the close loop. 13

hardness



Probability P of V. -existence for models (3+1), (3+2)a, (3+2)b (top line — see figures
(a), (c), (e)) and

Opportunity A, of Ve -detecting (bottom line — see figures (b), (d), (f)) for
thresholds of registration E =3, 4, 5, 6 MeV.

The results are given for A-line geometry [1]

hardness H
nardness

O, probability P
‘ Y

1.
0.99F
0.98
- 20.96F, |
35 0.95
5094
2r 580931\
18 0.92F
0.91}

0. probability P
T ﬁ'

1F\(38+2)a-model for ,—6 MeV/
T BMeV

4MeV, /Y

P = ]
— errors 1}
" \for 5 MeV El

&rrors 4
fqr6 MeV 3L (e

errors for E = ]
MeV, 4 MeV 43,

[&)]

c (%)

(6)]

errors |
for 5 MeV

count errors O

[&)]

Ap (%)
ANONLAOD

1 1 L i | N Llllllll I
NBhO O O = = NN W W &
o

Ap (%)

P
1
o o

1
1
N

1 ol b b by by b by
0 5 10 15 20 25 30 35 40
X coordinate on the line A (m)

[1] V.l.Lyashuk, JHEP06(2019)135

The investigated geometry:

A-line (“d”-detector position Y=1 m);
B-line (“d”-detector position Y=2 m);
C-line (“d”-detector can be shifted

ortogonal to delivery channel

11 | I ‘ I | Ll I L1l I I Ll | I
5 10 15 20 25 30 35 40 45
X coordinate on the line A (m)

45

[ AZ shield lithium blanket

Y (m)
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5 10 15 20 25 30 35 40 45
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Accelerator scheme of the Li-8
antineutrino source (1).

Proton beam

Neutrino
detector

(moderator,
target cooler)

Target

Shield
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Accelerator scheme of the Li-8 antineutrino source (2). Yield
of Li-8 in case of W, Pb and Bi-targets.

0.8 7
N Blue - Li-8 yield
0.7 — for W-target
_ _
g 0.6 Violet - Li-8 yield
= 7 for Pb-target
2054
© Green - Li-8 yield
NS 0.4 for Bi-target
S
E 0.3 =
2
>~ 0.2 -
0.1 7

I ' I ' I ' I ' I
S0 100 150 200 250 300
Energy of proton, MeV

profile of the
7-Li blanket and target

] B

neutron flux escaped
170

from the target (red

neutron flux
scattered back
to the target (blue)

170 I

a\
L §

170



Accelerator scheme of the Li-8 antineutrino
source (3). The cylindrical geometry.

1 - W-target

2 - D,0-channel
3 - LiOD-volume (lithium blanket 1
with LiOD 9.46% solution in D,0)
H=338 cm

R.=182 cm

h, =30-40 cm

Ep = 200 MeV

Rc

3
§

(SRS S SSSSSSSSSSIERSRKRSNI NS USSR SIS S SN SN

kp~ 0.26 (Yield of Li-8

per proton) Hc
(2.1E+23 — antineutrino fluence
during 5 years at 1 mA current
and for the 80% of used time
of the accelerator)

ARARRRY Ay

Y _

V.1. Lyashuk and Yu.S. Lutostansky.
Bull. Russ.Acad. Sci. Phys, 2015, vol.7,

p.431-436. 17
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Accelerator scheme of the Li-8 antineutrino source (4).
Geometry of the lithium blanket, proton beam channel and
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Lyashuk V. I. // Results in Physics, v6, 2016, p 961; Lyashuk V. |. arXiv:1609.02127. 2016



Accelerator scheme of the Li-8 antineutrino source (6).
Histograms for Density of Li-8 yield and Li-8 yield in the cells.

31E-006 Q,
: g
= 11E-007 £
S : o
Q J1E-008 _ -
- 3 ©
0 : S
% 1E-009 ‘l>"
o s
= 1E-010 I
° 1E-011 =~
.‘l; 0.01 g
‘J".-',I 0.001 Blanket - 9.5% LiOD solution
= On the left to the proton beam
>= (Y1 axis): 8Li yield normalized
0.0001 per unit. On the right (Y2 axis):

-200 - density of 8Li yield.
Blue line on the horizontal plane
is the blanket cross section.

Histograms with black top
Lyashuk V.. Result in Physics, 2016. 6. 961. correspond to 68% of total 8Li

Lyashuk V.I. arXiv:1609.02127 [physics.ins-det]. 2016. yield in the blanket. 19
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Accelerator scheme of the Li-8 antineutrino source (7).
Geometry for decrease of the lithium blanket dimension.

340
306
272
238
204
170
136
102
68
34
0

Lyashuk V. I. // Results in Physics. V.6, 2016, p. 961.

136 cm

Cross section
of the lithium blanket:
nl — target,

n2 — empty channel,
n3 - D20 cooler,

n4 — lithium blanket,

n5 — carbon layer of
variable thickness L,
n6 — water (D20 or H20).

For decreased dimension the

kp~ 0.175 (Yield of Li-8
per proton at Ep=200 MeV;
i.e., 65% (very close to the
expected 68% of the initial
efficiency k =0.27)
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Accelerator scheme of the Li-8 antineutrino source (8).
The proposed solution to create an effective Li-8 antineutrino
source with diminished dimensions.

Density of Li8 yield in LiOD solution, Li8/(protonxcm3)
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- Analysis of the Li-8 20 —
production in the volume cells;
- In case of effective neutron -
moderation the more high
rate of 7Li(n,y)Li8 creation is 0 —
ensured by thin Li-metal layer
inserted in the lithium blanket. -

-20 —

70 cm |

0
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Accelerator scheme of the Li-8 antineutrino source (9).
The proposed solution to diminish the dimension of the Li-8
antineutrino source (continue).

cross section of the lithiun bkanket | | contour map of Li-8 yield in volume
The inserted with inserted Li-metal layer cells of the blanket, Li8/proton

thin Li-7 layer
(purification 99.99%) Li - metal
allows to obtain 20 | LiOD_
an increase of solution
Li-8 yield _
more close to the
target channel S o
(see right part of the
Figure) i

LiOD
solution

-20 —

proton
beam
channel
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Accelerator scheme of the Li-8

antineutrino source (10).

The geometry of the compact Li-8
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antineutrino source.
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cm

Lithium antineutrino souree
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Accelerator scheme of the Li-8 antineutrino source (12).

Comparison of Li-8 yield in volume cells of the lithium blankets for cases of (LiOD solution + Li-metal layer)

and case of LiOD solution.

Li-8 Yield in cells (per proton) in case of

(LiOD + Li-metall) geometry

(for the same
converter volume).
[see left bar
distribution]

Lengh of this diminished

c
lithium blanket is 70 cm %
(along the beam axis) s .y
compare to the previous ‘; 3
geometry with L=136 cm D |

O  0.001-]
in lenth. o :
The mass of the Li-7 in the <
diminished lithium blanket is a

o0
67.5 kg compare to 128.3 kg of 5 1o ]
The previous geometry. =

g

The obtained Li-8 yield is

kp =0.13 compare to 0.175

in the previous case (L=136 cm ).
68% of created Li-8 nuclei are
generated in the thin Li-7 metal

layer (at R =< (22-27) cm).
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Li-8 Yield in cells (per proton) in case of
LiOD-geometry
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Conclusion

- The proposed an intense antineutrino source with transfer of created
8-L.1 i1sotope to the remote detector ensure the hard spectrum and high

flux in the detector volume. The expected counts in the compact detector
IS evaluated as ~ 10E+4 in the detector volume ~1 m?3 per day and

GW of the reactor power.

- The expected count errors can be decreasd up to ~ 0.5%.

- It was proposed the method of detection for sterile neutrino (with Am? ~
1 eV?) oscillations (outside of interval of antineutrino spectrum errors)
In the indicated space region.

- It is proposed an effective accelerator schemes for Li-8 antineutrino
sources.

- The proposed for antineutrino sources (working in tandem with
accelerator) ensure high Li-8 yield. The requested mass of high purified
Li-7 can be decreased up to ~ 67.5 kg.

- The Li-8 antineutrino source can be compact (~70 cm in length) that is
- exclusively important for oscillation experiments.






