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e Introduction
e The Mainz Neutrino Mass Experiment:
priciple, resulis, systematics, limits
e The Troitsk Neutrino Mass Experiment

e Conclusion and outlook




Tritium 7 decay:
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Current limits:
\m{:@] < 2.2 eV (Mainz)

Direct measurement of m( )

superallowed
Ep = 18.6 keV
tlll.-'g,' 123 a
o const. offset - m{ v, )
B 2_3
\l 5 b fr
-y | \\
£ AN
! \H‘a —m,=0eV
. o e
" H“‘x‘if
T ~2+107"?
Eomy=1eV T g
: i _I—_| = II -__l i ._ I. i .._.r.-l'l..il. i ..-..‘lJ..J._j.:.'El
E—E, [eV]

m(r.) < 2.@eV (Troitsk, when assuming step-like anomaly) /
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Magnetic Adiabatic Collimation

+ Electrostatic filter

“Solenoid Retarding Spectrometer” (Nucl. Inst. Meth, B&3 (1992} 345}
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T, SOURCE ELECTRODES SOLENOID DETECTOR

F= [ﬁﬁ}ﬁ—#qﬁ = % = constant
WITHOUT E FIELD:
- .‘ .F. .'
Pe , .- ,r’r / // :_};!; i / /
e magnetic guiding field
— AL = 2w

e adiabatic transf. 5 — Ej + electrostatic retardation
— AE =~ 4 — GeV
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Tritium 7 decay experiments
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At present: 2 running experiments at Mainz and Troitsk




The Mainz setup since 1997
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e T) film at 1.86 K

e quench condensed on graphite substrate (HOPG)
e = 450 A thick, area 2 cm?

e thickness measured. by ellipsometry




Tritium sources in use

Solid state T source (Mainz)
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4 Mainz 1994 / 1998 + 1999 measurements: |
Q3 -Q8,Q11, Q12
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Results of the measurements 98/99/2001
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Systematic uncertainties

® Inelastic Scattering  thickness measurement: A =3-9 ML

A free

; ol
ﬁ‘ﬁ%;’; T, shapeof t‘.llf.:l"i,’,} loss function
~» some differences to gaseous T ,

L Final stales (effects due to solid state)
spectator excitation
changes of excited states energy levels
(take full correction as systematic uncertainty into account)

T

® | T, film charging up

(take 20% of effect as systematic uncertainty into account)

® T, film loss, H, coverage
vt H, +0.29 ML/d

Y, Ims r’;/f/,’f;’ T, -0.16 ML/d

(take full correction as systematic uncertainty into account)

=363 +/- 19 ML (Asssev st al, Eur. Phys. J. D10 {2000) 3

(37 %)

(35 %)

(7 %)

(21 %)

(contribution to systematic uncertainty for Q7, last 70 eV P}/





































