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How systematics influence the sensitivity
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How systematics influence the sensitivity
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KATRIN gets neutrino mass from fitting the endpoint region of tritium β decay.

Each systematic influencing shape of β spectrum at its endpoint has to be considered!
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The WGTS
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Energy loss function: measurement
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Molecular final states distribution
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Further systematics
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Outlook: timetable

14.10.2015

August 15: 

delivery of

WGTS

Beginning of 2016:

All connections to

infrastucture made.

Cooling down of WGTS.

Spring 2016: test of

cooled WGTS without

other KATRIN 

components connected.

Summer 2016:

Connect all KATRIN 

components

Autumn 2016: test

measurements

with deuterium

Winter 2016/17: 

start of tritium

measurements
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Summary

14.10.2015

KATRIN sensitivity mν = 200 meV

Influenced by source systematics

Main systematics: Energy loss and FSD

Coming soon:

measurements of

systematics (first with

D2, then with T2)
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Total KATRIN systematic budget
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KDR, table 6, page 217, taken from M. Kleesiek, PhD thesis, KIT (2014).
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Systematics budget for 200 meV sensitivity

14.10.2015

KDR 200 meV

sensitivity

1 eV sensitivity

5 independent

systematics

7.5 ∙ 10−3eV2 (each)

Total systematic

uncertainty

0.017 eV2

Total statistical

uncertainty

0.018 eV2

Sum 0.025 eV2

1σ sensitivity 0.157 eV

Sensitivity (90 % C. L.) 0.202 eV

summed quadratically

summed quadratically

square root

multiplied with 1.64
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Temperature and high voltage stability
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Egun
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Egun

14.10.2015 Hendrik Seitz-Moskaliuk – Tritium source systematics of the KArlsruhe TRItium

Neutrino (KATRIN) Experiment

M
. 

B
a
b
u
tz

k
a
, 
P

h
D

th
e
s
is

, 
K

IT
 (

2
0
1
4
)

Front plate

Back plate

UV-Laser
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Pictures taken from P. Ranitzsch, talk at KATRIN analysis workshop, Münster 2015
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Deconvolute the energy loss function
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𝑓res 𝐸, 𝑞𝑈
= 𝑇 𝐸, 𝑞𝑈 ⊗ 𝑃0 + 𝑇 𝐸, 𝑞𝑈 ⊗ 𝑃1𝑓 ∆𝐸 + 𝑇 𝐸, 𝑞𝑈

⊗ 𝑃2 𝑓 ∆𝐸 ⊗ 𝑓 ∆𝐸 +⋯

= 𝑃0𝜖0 + 𝑃1𝜖1 + 𝑃2𝜖2 +⋯

Response function

System of equations

𝜖1 = 𝑇(𝑒, 𝑞𝑈) ⊗ 𝑓(∆𝐸)

Deconvolute energy loss function 𝑓(∆𝐸)

𝑓𝑟𝑒𝑠,0 = 𝑇 𝐸, 𝑞𝑈 = 𝜖0
𝑓𝑟𝑒𝑠,0.5 = 𝑃0,0.5𝜖0 + 𝑃1,0.5𝜖1 + 𝑃2,0.5𝜖2 + 𝑃3,0.5𝜖3
𝑓𝑟𝑒𝑠,0.5 = 𝑃0,3.0𝜖0 + 𝑃1,3.0𝜖1 + 𝑃2,3.0𝜖2 + 𝑃3,3.0𝜖3
𝑓𝑟𝑒𝑠,0.5 = 𝑃0,6.0𝜖0 + 𝑃1,6.0𝜖1 + 𝑃2,6.0𝜖2 + 𝑃3,6.0𝜖3
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