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Auger@TA Overview
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Cross-calibration of Auger and TA with
an Auger-like SD Array consisting of 8
stations:

e Deployment in south-east corner of TA array
o 7 Auger@TA (1 PMT) stations
(full hexagon)
o 1 AugerSouth (3 PMT) station
(in center)
e Fully independent trigger and measurements
—Feature: Auger@TA / Auger South / TA triplet
—Comms station housing all equipment to talk
to outer hexagon + local CDAS computer etc.
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The Auger@TA Station
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Design and implementation

o

Retrofit of AugerNorth hardware with
standard Auger components
o Prototype AugerN tank shell

SSD o Single central WCD PMT with Auger base
IE" o Auger UB and TPCB
= £ e Thanks to efforts of KIT/BUW an SSD being
L PETLA o i mounted on every station
(' e Custom comms system

Upgraded solar power system 24V/160W/216Ah




Auger@TA Comms

e Internet connectivity via 4G cell network/modem using OpenVPN to connect to array
e Local comms via YAGI 2-way communication
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Real-life Deployment

September 2022 - Now



An Auger@TA Station Deployed




Solar and Battery Setup

Two 80W solar panels wired in series — 160W
Grounding rod

Two 12V batteries wired in series — 24V
Sunsaver charge controller connected to

o Tank Power Control Board (TPCB)

o Batteries




NEMA Box - Power Distribution and Comms
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E-kit Box - The UB enclosure

Weatherproof box painted white to reflect sun and
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Contains UB mounted to drawer slides for easy
removal

Normal setup
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HG and LG SMA cables
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E-kit Box - The UB enclosure
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e Contains UB mounted to drawer slides for easy

removal
e Normal setup
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E-kit Box - The UB enclosure

r (Radio reset UB) — 1
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The PMT Base - Design and Comparison to Auger South

e Tried to keep design as close as possible to Auger South

e Main changes:
o Directly soldered cables replaced by 15-pin and SMA connectors, cables now disconnect from base

o Some components not buyable anymore, replaced by most similar component in specs and form factor
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The Central Comms Station - Version 3
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Very similar to station power system but 3 of
everything

3 pairs of solar panels

o The individual pairs are wired in series

o The paired pairs are wired in parallel

3 pairs of batteries

o The individual pairs are wired in series

o The paired pairs are wired in parallel

Solar and batteries connect to Morningstar Prostar 25A
MPPT Solar Charge Controller

o Has built-in battery + solar + load monitoring!
o Read out by CDAS PC
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The Comms Station - Frodo Box

e Weatherproof box placed under main solar panel
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o Power breakout boards - Bring power to each
component
o Ethernet power relay - Intermediate device to power
cycle components over the internet

!E'?Ex;z.

Seialils

.....

Wy e
.

16



The Comms Station - Frodo Box J— K

e Weatherproof box placed under main solar panel

e Contains i i N
o Main power disconnect > il =
o Power breakout boards - Bring power to each e ARG\ s~ :55555
component iy : 3 : S
o Ethernet power relay - Intermediate device tgAfower : @
cycle components over the internet l F, " g
o 4G LTE Router - Comms to outside : - v |



The Comms Station - Frodo Box _ TR

e Weatherproof box placed under main solar panel ?
e Contains o
o Main power disconnect i
o Power breakout boards - Bring power to each ":ﬁﬁ ‘ i 5" G “
component il i “ git:
o Ethernet power relay - Intermediate device to power ' :
cycle components over the internet "
o 4G LTE Router - Comms to outside & v
o Ethernet switch - Internet to CDAS PC/Pi’s X 0 i Y " 4
“ ........ S f 3




The Comms Station - Frodo Box

e Weatherproof box placed under main solar panel
e Contains

(@)

(@)

Main power disconnect

Power breakout boards - Bring power to each
component

Ethernet power relay - Intermediate device to power
cycle components over the internet

4G LTE Router - Comms to outside

Ethernet switch - Internet to CDAS PC/Pi’s

DC-DC converters - To tune Voltage to Pi’s (5V)
and NUC (19V)

wanw
-----
-----
-----
.....

-

-----

-----

-----
-

16



The Comms Station - Frodo Box _ TR

e Weatherproof box placed under main solar panel
e Contains E i h giiid

(@)

(@)

wanw
-----
-----

Main power disconnect

Power breakout boards - Bring power to each
component

Ethernet power relay - Intermediate device to power
cycle components over the internet

4G LTE Router - Comms to outside

Ethernet switch - Internet to CDAS PC/Pi’s

DC-DC converters - To tune Voltage to Pi’s (5V)
and NUC (19V)

-

-----

-----

-----
-

16



The Comms Station - Frodo Box _ TR

e Weatherproof box placed under main solar panel
e Contains E i h giiid

(@)

(@)

wanw
-----
-----

Main power disconnect

Power breakout boards - Bring power to each
component

Ethernet power relay - Intermediate device to power
cycle components over the internet

4G LTE Router - Comms to outside

Ethernet switch - Internet to CDAS PC/Pi’s

DC-DC converters - To tune Voltage to Pi’'s (5V

and NUC (19V)

Raspberry Pi’s + Xbee’s

-

-----

-----

-----
-

16



The Comms Station - Frodo Box

e Weatherproof box placed under main solar panel
e Contains

(@)

(@)

Main power disconnect

Power breakout boards - Bring power to each
component

Ethernet power relay - Intermediate device to power
cycle components over the internet

4G LTE Router - Comms to outside

Ethernet switch - Internet to CDAS PC/Pi’s
DC-DC converters - To tune Voltage to Pi’s
and NUC (19V)

Raspberry Pi’s + Xbee’s

Battery monitoring adapter

wanw
-----
-----
-----
.....

-

-----

-----

-----
-

16



The Comms Station - Frodo Box

e Weatherproof box placed under main solar panel
e Contains

(@)

(@)

Main power disconnect
Power breakout boards - Bring power to each
component

Ethernet power relay - Intermediate device to power
cycle components over the internet

4G LTE Router - Comms to outside

Ethernet switch - Internet to CDAS PC/Pi’s

DC-DC converters - To tune Voltage to Pi’s (5V)
and NUC (19V)

Raspberry Pi’s + Xbee’s
Battery monitoring adapter

CDAS PC (Faramir - Intel NUC 10 i5) ===

wanw
-----
-----
-----
.....

-

-----

-----

-----
-

16



The Comms Station - Frodo Box _ TR

e Weatherproof box placed under main solar panel
e Contains : i h g3l

(@)

(@)

wanw
-----
-----

Main power disconnect

Power breakout boards - Bring power to each
component

Ethernet power relay - Intermediate device to power
cycle components over the internet

4G LTE Router - Comms to outside

Ethernet switch - Internet to CDAS PC/Pi’s
DC-DC converters - To tune Voltage to Pi’s (5V)
and NUC (19V)

Raspberry Pi’s + Xbee’s

Battery monitoring adapter

CDAS PC (Faramir - Intel NUC 10 i5)

-

-----

-----

-----
-
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CDAS Setup

e Very similar to regular AugerSouth CDAS slightly scaled down for micro-array
Key processes: Pm (Post Master), Xb (Central Trigger), Eb (Event Builder), Ik (Internal routing)
Much smaller CDAS database (only 7 stations)
Still need to look into doublet readout
Still need to figure out interfacing with triplet TA station
CDAS ONLINE
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Radio Emulator

e Radio emulator (can be found here Radio Emulator) is run on the Pi’s of each station
e |nput parameters are: IP address of PM (here Faramir), PM Port, BSU ID, Radio ID, serial port device
e Connects UB to CDAS PM, shows T2s being sent

pigSam: sudo L Ssu_bsu 1€.3.0.25€ 106€D 77 2000 Sdev/LLySCD fdewv/_LySCe
Conrected to the server: Deing Nefdetiation...

Correctly written Gs connection message Parameters

PM Started ...

cennecticn with UB ... £ &
PassIng .

Passing .

--=2PN -> UE: 7€
nk_send_packet

passing ...

passing ...

Passing .

Passing .

cdaspfrodo: S Toil sccond 2€25 94 39 bohet.dat

1430012543
14J3CC12544%
1h3€Q12545
- Th3EE 2540
a1 €€ L
pas;‘né .. _:45:-;-«3
e e 143001254
passing ... 1430017450
POSSNE ... 143@e12551
143€€12582
cdasafrocdo:

115 28
115 23
115 26
114 2¢
115 3@
115

I R
114

115 31

115 23

» )
~ OO
~ORD

Wren W
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y b Jub D
oo on
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https://gitlab.iap.kit.edu/auger-observatory/sde/uub/daq/-/tree/master/extra/radio_emu/src?ref_type=heads

Current status of the array and first events
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Current status of the array and first events

e Current status of the array:
o All Auger-type stations are running and collecting data
o Still need to deploy SSDs — Next trip!
o Still need to commission and interface special TA triplet station

Auger@TA reconstruction TA reconstruction
Cvent 1908 3 | BRIASK : 20251110 n:a:vnma] Tire, (1200

Teme (UTT) 20099410 172512

» TrrrrrTrragTrTTT s
Toy (OF D0 1 atOIOTI0 11 OO0 »
o Tavgw

Sanons § UAce ¢ Baa 3

Pardal reco. (we cerveture) (slahesd)
femm260 1070 0" oy
(Lo)l= 66105 2273 027

Dwtance o, [ 20004

Gy w3352 022 08 + 049 b
S ™ 1321201 26 jmwt ) VEN

e @027yt ) y+ 00, ' =150 »
Manibi g

Oage falon ape 259 v

T80T Tay =80T

3 84 % 6 AT A8 90 30 4 30 33 ae
Ofarnr Eand F 200N

; » '\\ - %}: ; — :‘:‘::"
} S— " ‘ Zenith: 66°
. - Azimuth: 227°
e - - BT e 4TAvaHﬁ|wm‘ 20
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Backup
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Early Deployment - Prep, Tank Placement, Water Delivery
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