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Mu3e Motivation
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e Current limit (Br < 10~12) set by bl _
SINDRUM (1988) e Sensitivity up to one in 10'®

® Muon beam of 10® u/s
* One year of data taking
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Mu3e Signal & Background
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e Good vertex and time resolution

3 tracks — need of online reconstruction
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Mu3e Detector Concept
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High Voltage Monolithic Active Pixel Sensors

Particle

sensor: 20 x 20 mm? pixel 80 x 80 um? 2
¢ Thinned down to 50 pum

. e Time resoluton of a few ns
e Fast charge collection

e Digitalization and zero suppression
on the chip

— up to 3 links of continues 1.25 Gbit/s unsorted hit data

'lvan Perié et al., NIM A582 (2007) 876-885
2HV-MAPS T 147.3
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® Data Acquisition of Mu3e
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Mu3e DAQ

108 MuPix Sensors
Inner Pixel Layers

Up to 12 ASICs
per FEB

2736 MuPix Sensors
Outer Pixel Layers

Up to 36 ASICs
per FEB

182 MuTRIG Chips
Scintillating Tiles

13 TDC ASICs
per FEB

96 MuTRIG Chips
Scintillating Fibres

8 TDC ASICs
per FEB

Mu3e Magnet

Counting House




Mu3e DAQ

up to 3 x 1.25 Gbit/s
LVDS links per ASIC

108 MuPix Sensors
Inner Pixel Layers

Up to 12 ASICs

110 Front-End Boards ‘

2736 MuPix Sensors
Outer Pixel Layers

Up to 36 ASICs
per FEB

182 MuTRIG Chips
Scintillating Tiles

13 TDC ASICs
per FEB

78 Front-End Boards

14 Front-End Boards

96 MuTRIG Chips
Scintillating Fibres

8 TDC ASICs

Mu3e Magnet

Counting House




Mu3e DAQ
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Mu3e DAQ

up to 3 x 1.25 Gbit/s
LVDS links per ASIC

1-2 x 6.25 Gbit/s optical
link per board

2-8 x 10 Gbit/s optical
links per board

16 inputs per Farm
FPGA
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Mu3e DAQ
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Mu3e DAQ

up to 3 x 1.25 Gbit/s
LVDS links per ASIC

1-2 x 6.25 Gbit/s optical
link per board

2-8 x 10 Gbit/s optical
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» Enouph bowds avallable and tested
+ Potental howt box bought [ I
(mchadng GTX 20807 GPU :

+ Rack infrastructure needed
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PC Interface FPGA Board Firmware

256b1t
Hi FIFO
[ Coord. [N s
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PC Interface FPGA Board Firmware

RAM CPU
[ Laver0 [Ixyzlfxyzlixy z[xy z ] Pointers
T [ Layer 3 Wxyzifxyzfxyz|[xy 2N Pointers
————

: ! |Time N 8ns [f16ns2ans}{n ns]

b Targer i & [ Layer0 Wxyz[ixy z|ixy zfixy z]| Pointers
£, =

| : / [ Layers Wxyzfixy zlixyzfixy 2l Pointers
; _. “Time |l &ns HionsHzans|{ns|

e Time information by the pointers
o Qroup hits from all layers e Collect 2MB — send it off — streaming
into 0.5 MB

) ) e For GPU tracking — Do, 16:20 T 122.3
e All hits are sorted in 8 ns
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® Mu3e Cosmic Run 2022
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Mu3e Cosmic Run
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Mu3e Cosmic Run DAQ
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1 x Scintillating fibre ribbon

Inner pixel layers
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Mu3e Cosmic Results

#*
Gaussian + Triangular Layer 1
Hu=—-48+4.0ns
2004 0=1037+3.3ns 0
== ¢=-3-107%2-10"7
d=370.0%122.9 0 combination
X?/v=1.1-10"5/26
150 1 P
—}— data
2 3 b i
100 - a a ad chip
T3 T4
@ [
° o
50+ B4 25
- - no HV
6
0 g, = . Py
_______________________________________ 7
>
CEE — —'_r|_| |— I_'_‘_l_l— — 8 functional
Y L.|—|:| .....................
g =201 9
r r - r : : ) 2 (chip)
—600 —400  —200 0 200 400 600 800 o 2 3 4 5
toixes - tscifi [NS] z (chip)

More on the Cosmic Run — Do, 16:05 T 112.2
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@O Conclusion & Outlook
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Conclusion & Outlook

e Testing full DAQ with beam data in 2024
¢ Integration of the GPU selection
¢ Final commissioning of hit synchronisation
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