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If neutrino masses are hierarchical then oscillation experiments
do not give information on the absolute value of neutrino masses

Normal hierarchy Inverted hierarchy

However, if neutrino masses are degenerate

m) > 2‘j‘natmospheric

no information can be gained from such experiments.

Experiments which rely on either the kinematics of neutrino mass
or the spin-flip in neutrinoless double beta decay are the most
efficient for measuring m,
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3-decay and neutrino mass

model independent neutrino mass from 3-decay kinematics
only assumption: relativistic energy-momentum relation
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experimental - observable is m2
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Tritium decay endpoint measurements have provided limits
on the electron neutrino mass

m, = (é \ueifmz)”z ¢ 2.3eV (95%)

Mainz experiment, final analysis (Kraus et al.)

This translates into a limit on the sum of the three mass

eigenstates




KATRIN experiment

Karlsruhe Tritium Neutrino
Experiment

at Forschungszentrum Karlsruhe

Data taking starting early 2012









THE ABSOLUTE VALUES OF NEUTRINO MASSES
FROM COSMOLOGY

NEUTRINOS AFFECT STRUCTURE FORMATION
BECAUSE THEY ARE A SOURCE OF DARK MATTER
(n ~ 100 cm3)
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HOWEVER, eV NEUTRINOS ARE DIFFERENT FROM CDM
BECAUSE THEY FREE STREAM

O ~1Gpcm§

SCALES SMALLER THAN d.s DAMPED AWAY, LEADS TO
SUPPRESSION OF POWER ON SMALL SCALES



N-BODY SIMULATIONS OF LCDM WITH AND WITHOUT
NEUTRINO MASS (768 Mpc3) i GADGET 2
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T Haugboelle, University of Aarhus



AVAILABLE COSMOLOGICAL DATA



WMAP TEMPERATURE MAP
DATA RELEASE 6 MARCH 2008!!!



WMAP-7 TEMPERATURE POWER SPECTRUM

LARSON ET AL, ARXIV 1001.4635



