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Direct dark matter detection with xenon detectors

M. Schumann (AEC Bern) – XENON 8

XENON1T

96cm

● 3.5 t liquid xenon in total
● 2.0t active target
● ~1t after fiducialization
 

● 248+6 PMTs

contact: Prof. Laura Baudis, lbaudis@physik.uzh.ch

XENON1T: a 3.2 t dark matter detector at 
LNGS 

Taking science data since Nov 2016
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Direct dark matter detection with xenon detectors

contact: Prof. Laura Baudis, lbaudis@physik.uzh.ch

Xürich: a small LXe TPC 
in our lab at UZH 

Measure charge and light  
yields at low energies

MarmotX: a larger LXe setup 
in our lab at UZH 

Test various types of  
photosensors

Gator: a HPGe detector at LNGS 
operated by our group  

Measure radioactivity of various  
materials

  THE XENON1T TPC 4

JINST 8, P04026 (2013) , JINST 12, P01024 (2017), 
arXiv:1509.04055 

XENON1T TPC 
- Located at LNGS, Italy (3600 m.w.e overburden) 
- Double-wall vacuum insulated cryostat, constructed from 
selected low-activity stainless steel. 

- TPC dimensions: 1×1 meters 
- LXe mass: 3.2 t (total), 2.0 t (active) 
- Active region enclosed by PTFE panels to reflect VUV 
scintillation light (λ~178nm) 

- Highly transparent electrodes (meshes, wires). 
- 74 copper field shaping rings and 2 resistor chains 

- Edrift ~120 V/cm,  Egas ~8 kV/cm for the first science run (SR0)

PMTs 
- 248 low radioactivity Hamamatsu                                     
R11410-21 (3 inch, 127 top, 121 bottom) 

- QE ~ 34% @ 178 nm 

- Average gain ~ 5×106 @ 1.5 kV 

- PMT Gain has been stable within 1-2% fluctuation 

- Detailed characterisation: 

Anode: +4 kV

Cathode: -12kV

arxiv:1708.07051
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Projects for bachelor & master students

• Analysis of XENON1T data to search for 
dark matter 

• Measure charge and light yield for low-
energy interactions with Xurich 

• Test SiPM arrays with Xurich and MarmotX 

• Measure radioactivity of materials for 
XENONnT (upgrade) and DARWIN (future 
detector) with Gator, analyse the data

M. Schumann (Freiburg) – XENON 13

Data Taking: Neutrons

calibration
of signal region

Light: ~8 PE Charge: ~240 PE
 

→ a WIMP would look similar

earthquakes!!!

contact: Prof. Laura Baudis, lbaudis@physik.uzh.ch
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Nature of neutrino with GERDA
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• GERDA searches for 
the neutrinoless double 
beta decay in 76Ge 
enriched HPGe 
detectors at LNGS 

• Operates an array of 
38 detectors immersed 
in liquid argon 

• Liquid argon cryostat is 
surrounded by a large 
water Cherenkov shield 
to veto cosmic muons 

Nature 544 (2017) 47 



Projects for bachelor & master students
cont’d	data	taking,	new	background	spectra
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• Analyse GERDA data to search for the 
neutrinoless double beta decay 

• Characterise new GERDA calibration 
sources with HPGe detector (Gator) 

• Analyse GERDA calibration data 

• Optimise the pulse shaping filter 

• Take data with a small HPGe detector 
(GeMini) operated in our lab at UZH



Projects for bachelor & master students

• Modulation experiment to test claims of 
annual modulation of decay rates of beta-
sources 

• 4 pairs of NaI detectors in one setup, 4 
setups (UZH, Nikhef, Purdue, Brasil) 

• Analyse long-term data 

• Correlate with measurements of 
temperature, pressure, radon level, magnetic 
field etc 

• Correlate with data from the other 3 setups



GERDA and XENON at LNGS

GERDA XENON1T

OPERA

XENON100

LVD

Borexino

5 

•  1st ton-scale experiment 
for direct DM detection. 

•  3.2t of LXe, 2t in TPC. 
•  20x larger than Xe100. 
•  Constructed @LNGS. 
•  Commissioning since  

summer. 
•  Data taking has started. 
•  Expected sensitivity 

1.6E-47 cm2                       
at mWIMP = 50 GeV          
for 2 ton years exposure.  

XENON1T	

H. Simgen - MPIK: "XENON1T", TPC 2016 / Paris 

Water Tank /
Muon Veto

Ge Detector
Array

Liquid Argon
Cryostat


