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: First Auger MPPC camera for
OUtIlne the Observation of

» Silicon photomultipliers - SiPMs Ultra-high-energy air Showers
AMIGUS

i

» The fluorescence telescope FAMOUS

» The muon detector upgrade SSD for
AugerPrime

» The muon detector AMD

Aachen Muon Detector Surface Scintillator
prototype Detector
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Silicon Photomultipliers Cell-structured,

photosensitive
semiconductors based on
G-APDs

High photon detection
efficiency

Low supply voltage
(< 100V)

High robustness & reliability

SiPMs are a mass product
(0.50 $ / mm?2)

High noise rate
(30 kHz / mm2)

Temperature dependence
@ but can be corrected
for

- |
10 - 100 pm
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SIPM response
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Why SiPMs? - photon detection efficiency

photon detection efficiency / %
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Extensive air showers - detection principles

' SiPMs excellent choice as '
light sensors o

Fluorescence light
Cherenkov light
Muon detector on ground
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All-particles detector on
ground
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The fluorescence telescope FAMOUS Rt

502.1 mm

Fresnel Lens

549.7 mm
120.4 mm

Camera

61 Pixel
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The fluorescence telescope FAMOUS Rt
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SiPM

Camera

15.4 mm 61 Pixel
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The fluorescence telescope FAMOUS Rt

. 502.1 mm |
| FAMOUS news
Fresnel Lens
First test measurements
with 61 pixel telescope
_ Readout module based on
= c TARGET7
N £ (provided by FAU Erlangen)
(@) o
5 N = » to be implemented
Light ul _
T Winston » trigger threshold to be
cone calibrated
E external trigger so far
3 Y g ‘
(Q\|
3 —L\;é J7UV—Pass
B Filter
SiPM
15.4 mm 61 Pixel Camera
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FAMOUS - detection principles Rt

Cherenkov light
directed light cone

Fluorescence light
isotropic light emission

~ /N
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. FAMOUS
First measurement setup
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. FAMGUS
Shower candidate
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SIPM progress in astroparticle physics

First SiPM Cherenkov telescope
running since 5 years!

Dedicated monitoring IACT
with the possibility to observe during
strong moon light
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SIPM progress in astroparticle physics

First SiPMs at South pole

Deployment of FAMOUS based design
lceAct Cherenkov telescope at South
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SIPM progress in astroparticle physics
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SSD - scintillator detector for AugerPrime SSD

Preliminary design report - arXiv:1509.03732

Different detector response of scintillator
detector and water Cherenkov tank
» One goal: Mass composition by
number of muons

SiPMs excellent option
! Both detectors have = 100% duty cycle ! for light sensor

First prototypes in the field
Start of data taking: 2018

electron muon — J:-I‘-'>ROTOTYPE

(I§

‘__-'_1_.___ T c:;h,_ s
““scintillator jj=—e
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Water
Cherenkov tank
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SSD with SiPMs? 55D

scintillator bars with WLS fibre readout
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First modules in the

field since September
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Aachen Muon Detector

tank
used as shielding

tray cover tray

- sealing

scintillator tile
- 30x30x0.5 cm?3
- 64 tiles / detector

light is collected in fibre
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steel housing
- 2/ SD station

R - 8tiles/tray
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AMD
Alternative detector

concept - many channels

1 EASIROC
SiPM ASIC

Voltage Supply G o

g SiPM Carrier Board
M | - 1board/tray
clear waveguide - | located at the end of tray
!\\ SiPM s
l - 1x1 mm? T
- 1 SiPM [ tile e
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Proof of concept - MiniAMD

Potential calibration device for SSD
» 8 tiles and one SiPM each

» Size SiPM: 1.3 mm x 1.3 mm

» SiPMs directly connected to tile

» Weight: ~ 25 kg

electron muon MiniAMD

MiniAMD

MiniAMD

Water
\; Qherenkov tank
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Summary

Determination of number of muons

» SiPMs excellent option
for detection of muons

previous prototype in field

» SSD: First modules in field,
few equipped
with SiPMs

» AMD: MiniAMD at Auger site
next year

l chlargle / ADC counts

FAMOUS

p Successful commissioning of the
new 61 pixel focal plane

p» Measurement of
first shower candidates
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The..,...future

Exciting time ahead!

SC@OC
“*~~~§4@ Spherical
/71‘ / Mirror
Fresne| /Ca mé‘ra\\
Lens | o ¢
Radio Detector SiPM

;“‘: ;‘F : Camera
- | - - FAMOUS Fluorescence
- - - Detector

Muon Detector Surface Detector




