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QTfa_ 1934:Neutrino mass could be observe
ﬁ% 4 in the nuclear -decay

Versuch einer Theorie der g-Strahlen. I?).
Von E.Fermi in Rom.
Mit 3 Abbildungen. (Eingegangen am 16. Januar 1934.)

E. Fermi, Z. Physik 88 (1934)

Enrico Fermi
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Q’TRQ 1948:First successful experiment with Triti
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Bruno Pontecorvo Fic. z. “Kurie' plot uf the end of the H? spectrum. The theoretical curve
(shown dotted) corresponding to a finite neutrino mass of 500 ev (or 1 kev
m <1 eV/c —see text) has been inclo for comparison.
n

Hanna G.C. and Pontecorvo B., Phys. Rev. 75 (194893

_ XXIX-th International Workshop on High Energy Physics
N. Titov June,27 2013 June 26 —28 of 2013, IHEP, Protvino, Russia



TR
& /@29 1983: Electrostatic spectrometer with
: 4 adiabatic magnetic collimation

Troitsk mmass experiment

Petr Spivak Vladimir Lobashev
24.03.1911 -30.03.1991 29 07.1934 — 3.08.2011
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“Great minds think alike”
Mainz Neutrino Mass Experimen

Robert B. Moore Ernst Otten Jochen Bonn
Physics Department, Physics Institute

McGill University Johannes Gutenberg University
Montreal, Canada Mainz, Germany
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QT,?Q Electrostatic spectrometer with adiabatic

G 12

J magnetic collimation (MAC-E filter)
Fundamentals

¢

In the slowly varying magnetic field charged pdeimotion
IS adiabatig (first) adiabatic invariants conserved.

E E.. xsin?
m= E":er = o = q @const
Ve Banalyser<< Bpinch

A particle velocity vector is aligned
along the magnetic field direction
during transition into weaker
. magnetic field
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Electrostatic spectrometer with adiabatic
» magnetic collimation (MAC-E filter)
Fundamentals

¢
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International proje

. KATRIN @
“=(KArlsruhe TRItium Neutrino experiment)

Spectrometer @ 10 meters
Resolution =0,9eV (at 18eV)
Windowless gaseous source @ 90 mm
Column density 5-20 mol/ 2

Neutrino mass sensitivity
(after 3 years of data taking):

m<0,2 /2
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KATRIN Project

¢

1 1. Confirms or excludes
guasi-degenerate
mass regime
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T 2. Tests cosmological
neutrino mass
evaluation
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,Q’TRQ KATRIN status

g ﬁi‘i Inner electrodes of the main
%, 7 02 & .
Bt s spectrometer are installed (2012)

e

Foto: M. Zacher

http://[fuzzy.fzk.de/bscw/bscw.cqi/d736480/95-TRPLG53-CWeinheimer.pdf

_ XXIX-th International Workshop on High Energy Physics
N. Titov June,27 2013 June 26 —28 of 2013, IHEP, Protvino, Russia




Christian Weinheimer

KATRIN status
Inner electrodes installation

KATRIN CM XXII. March 2012

21
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&R WGTS demonstrator (2011)

st ' T Thermal stabilization by
» two faze (gaseous-liquid)
Ne loop up to 30 mK

T T
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ﬁ;fg WGTS magnets — cold tests

March, 2012
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SR, Rear Wall subproject
Space charge potential control

1. A space charge potential variation inside the \8®Ifings falsen,?
2. Plasma is generated in the WGTS due to ionizéon electrons
3. Ambipolar diffusion in central part (Boltzmann distrtion):

D, =P Vi)

4. High plasma conductivity along magnetic fieldebrequals plasma
potential to the Rear Wall one.

— _/
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g"fg Rear Wall subproject
% ,ﬁ% Space charge potential control

INR program:
1. Potential shift due to the hydrogen adsorption o
the side walls.
2. Tritium plasma simulation with ionized hydrogen
- “Rear Wall concept” check
- Plasma transport
- lon-electron recombination in the WGTS
- lon removal byExBdrift
Experimental method — observation of #eKr
Internal conversion line position shift and linedit
broadening (whe™Kr and T, are circulating
together through WGTS)
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TR
i @9 2005: Troitskn- spectrometer upgrade
¢

By the increase of spectrometer vessel and central
electrode diameters resolution was improved by f&ito

AN
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g"ﬁg 2009: New INR spectrometer on place!

Spectrometer outer diameter 2.79ength 8.10 .

Central electrode diameter 2.20

Spectrometer vessel bake-up at 208nd chilling up to 10
for vacuum better than 0 .

Stable operation up to 32 kV.
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QU?Q What's next ?
Heavy sterile neutrino search!
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Tritium spectrum meaurement
up to» 9 eV!
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Back up slides
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@ng Electrostatic spectrometer with adiabatic
 #t ]  magnetic collimation (MAC-E filter)
e Fundamentals

Adiabaticity parameter:

1 B
|gradB|rH <<l or e=—x—- k<1
w, B

wherer,, |, —radius and frequency of the Larmor precession

An adiabatic invariant is preserved exponentially:
1

Dm _
m

The spectrometer resolution is independent fromrdjedtory radius
and curvature if adiabaticity parameter is small!
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! " 83mKr "

Be foil with

/ariable potential
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2. %

Transversal
electric field
electrodes
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ExB

Plasma monitor
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