« A collaboration has recently
formed from disparate groups to
bring together their individually
developed detector technologies
with the goal of finally measuring
the coherent neutrino-nucleus
scattering cross-section at the
Spallation Neutron Source in Oak
Ridge.
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- The collaboration’s stated
scientific goal is to measure
coherent neutrino-nucleus
scattering on numerous nuclei, and
with several detector technologies
with increasing precision in a
search for new physics.
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Coherent Neutrino Nucleus
Scattering P. S. Barbeau,

Duke University

"Our suggestion may be an act of hubris, because the
inevitable constraints of interaction rate, resolution and
background pose grave experimental difficulties for

elastic neutrino scattering.” .panijel Z. Freedman, 1974
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Largest o In
Supernovae dynamics

J.R. Wilson, PRL 32 (74) 849



A high-o, neutral current detecto
would be a clean way to search for
sterile v’s

A. Drukier & L. Stodolsky, PRD 30 (84) 2295
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o proportional to square of weak
charge. Sensitive test of new
physics above the weak scale.
L. M. Krauss, PLB 269, 407
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Mgk z = 100 MeV

3

' MOLLER
0.230 (Anticipated sensitivity) SLAC

-3 =2 -1 o 1 2 3
Log,; Q [GeV]



do GiM T., MT
QTor — om _GV(HU_ET) — E,,)
Gv = ((g8 +2et) + €2 )Z + (gy + €&y +2e2 )N)F 0 (Q?)

- Allowed by CHARM
-20Ne rate 10% sys. (90% CL)

1
-1 08 0.6 -04 02 0 02 04 06 08 1

K. Scholberg, Phys.Rev.D73:033005,2006
J. Barranco et al., JHEP0512:021,2005




Events per keV per yr per ton

Events per keV per yr per ton

200, Prompt flux
180 ;—
ol — SM 10
- n=1x10

1201 ].Lv =6x10
100} _ Yy

oE- T

40f- T R,

20 \

1n‘ | | A i PR V|

== =k =k = = N
EEERE R

IIIIIlIIIlIlIIIIIIII[ III|III|lIII|III

B&E88E

Neutrino Magnetic Moments
A. C. Dodd, et al., PLB 266 (91), 434

Delayed flux

§Il




Nuclear Form
Factors

4.50 8 LI

4.00 |-

3.50 [

(Rp)'/* (fm)

gt i
L ; o -
s i
L 4 T -
3.00 e
- - i e -
= , Tyt —" g
L I P N

PN R N
450 T

4.00 |
3.50 [

3.00 |- .

250 . oo
3.20 3.30 3.40 3.50 3.60

(R7)'/? (fm)

K. Patton et al., arXiv:1207.0693




counts keV™' kg'1 d’

~J
n

Lh
o

r2
thn

Rx Monitoring

Expected reactor v coherent

L~ scatter signal

8,71Ge L-shell

15 2
energy (keV)

CoGeNT @ SONGS

0.5 1




- A collaboration has recently
formed from disparate groups to
bring together their individually
developed detector technologies
with the goal of finally measuring
the coherent neutrino-nucleus
scattering cross-section at the
Spallation Neutron Source in Oak
Ridge.

—

- The collaboration’s stated
scientific goal is to measure
coherent neutrino-nucleus
scattering on numerous nuclei, and
with several detector technologies
with increasing precision in a
search for new physics.



The Spallat n

'Ridge National Laboratory

- i

]
y - =
e Las W i e P—-'
— e 'l-d-\.-."_‘.___ . N
.

||||||||||||||||||||||||||||||||||

V, (delayed)
- —V, (delayed)
- —V,(prompt)

Delayed v and v,

vs /em?/60 ns/spill

..........................

Decay-at Rest Neutrlno Sourc‘e* 1

«Vflux2E 7vi/emisat 20 m -
- Pulsed: 700 ns width-at 60 Hz (background
reduction) '



- Recoil

SNS CENNS Energy Spectrum in Ge

— Total

- - - -Prompt
- - -Delayed |

&
o
—
(9]

3
>
Q
-
S—
>
(1]
v
-—
o
-
—
8
c
b |
8

0.005¢

8 10 12 14
lonization Energy (keVee)

———

16




P - ey 3

- 1-behind BL-18 (no time limit)
| 2-between BL13 and BL 14 (?) >
3 - BL-8 (at least 3 years) »
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1 - behind BL-18 (no time limit)
2 ~ between BL13 and BL 14 (7)
3 - BL-8 (at least 3 years)
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~295 v-induced events expected on top
of 122 background neutron events
(mostly from p-induced neutrons) in 60
days at the SNS in the palletized lead
detectors.
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This is not just academic: interesting
measurement for HALO, as well as help
in understanding supernovae dynamics

and r-process nucleosynthesis.

W.C. Haxton, PRL 60 (1988)

McLaughlin, G. C., Phys. Rev. G 70 (2004) 4

¥-Z. Qian et al.,PRC 55 (1997)
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