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Coherent neutrino nucleus Scattering Introduction

CNNS - A neutral current process

xν

xν

0Z

A

A

Neutral current process ⇒ CNNS independent of ν-flavor

For low transferred momenta: Z0 wave length comparable to radius of
nuclei

⇒ ν scatters coherently off all nucleons
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Coherent neutrino nucleus Scattering Introduction

CNNS - Cross Section

dσ(Eν ,Erec)
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with neutrino energy Eν , recoil energy Erec , Fermi constant GF , Weinberg
angle θW , mass of traget nucleus M, proton number Z and neutron
number N.

sin2 θW = 0.23⇒ σtot ∼
G 2
F

4π
N2E 2

ν
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Coherent neutrino nucleus Scattering Expected count rates

Expected spectrum for reactor neutrinos
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Flux of 1.0 · 1013 1
cm2s

Germanium as absorber

→ For an energy threshold of 0.1 keV: 72.5 events per kg-day
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Coherent neutrino nucleus Scattering Expected count rates

Sensitivity for sterile neutrinos
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Target: 10 kg Ge

Energy region: 0.1 - 2.0 keV

Background: 1 Hz

3-sigma confidence level
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Cryogenic detectors Working principle

Working principle of cryogenic detectors

Temperature [mK]
20 22 24 26 28 30 32 34 36 38 40

]
Ω

 [
T

R
es

is
ta

n
ce

 R

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0T

0R

Superconducting phase transition

Time [ms]
-2 0 2 4 6 8 10

A
m

p
lit

u
d

e 
[V

]

0

0.5

1

1.5

2

2.5

3

Measured output

Heat sink

T0

Target crystal

Transition Edge Sensor (TES)
HHj

Readout circuit

I0��

RS

RT
����������
SQUIDm

x

x

Achim Gütlein (TU-München) Sterile neutrinos and CNNS 08.02.2011 6 / 14



Cryogenic detectors Working principle

Working principle of cryogenic detectors
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Cryogenic detectors Working principle

Working principle of cryogenic detectors
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Cryogenic detectors Working principle

Working principle of cryogenic detectors
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Working principle of cryogenic detectors
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Cryogenic detectors Working principle

Working principle of cryogenic detectors
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Working principle of cryogenic detectors
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Working principle of cryogenic detectors
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Cryogenic detectors Current status

Current status of detector development
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Spectrum of an 55Fe source

Energy threshold of ∼1 keV
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