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Add / modify RF systems
for higher beam current

Low emittance positrons _
to inject

B Two different types of Track Segment. A pyramid type for SL 0 and a hourglass for SL 1-8
M The track segments limit the origin angle to approx 30° around the interaction point.
M Build Track Segments from hits to filter and reduce the data

sz [ B Implemented on 9 FPGAs and working stable since begin of 2019

M Particle accelerator experiment in Tsukuba, Japan _

M Investigation of CP violation between matter and anti-matter

9 Positron source

New positron target /
capture section

Low emittance electrons
to inject
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R R R AR R PO R R RSO R PE MLPRE RR g B Neural networks used to predict z-Vertex of an event
':;':::ZE:::;Z Sleltieliln. 1 M Feed-Forward Multi Layer Perceptrons used for prediction implemented in FPGA

M Pipelined architecture for processing the data
M As a singel track trigger it is running since January 2021
M Since April all physic track triggers need a valid neuro track

B Main Detector for Tracks

M Gas field camber with 14,336 sensor wires and 42,240 field wires
M Organized in 9 Super Layer (SL)

center of gravity calculation ’

M Afterwards a special trained Feed-
Forward Multi Layer Perceptrons is pre- P

| Axial TSaxial | 5p | 3D diction the z-Vertex s
TSF 3 Finder Finder M Higher efficiency expected than 2D pre-

r IN
T processing

M More details from Sebastian Skambraks
"The 3D Track Finder for the Belle Il Trig-
ger"

B Implemented on FPGA UT4 via Vivado
HLS tools g

M First Prototype are build. Test at the 2021
autumn runs

M The L1 decision time is 5 usec from readout to Global Decision Logic.

. _ M Replace the Neuronal Network Trigger with the Neuronal Network Trigger and 3D Hough
M Low Latency data processing is required oreprocessing

B Maximum trigger rate from 30 MHz (at the moment 10 MHz)

M Logic implemented in FPGA as Universal Trigger Boards 3 or 4 (virtex6 or ultrscale)

Q
Q
%,
W

50
000
N
8
N
00

Q

Q
Q
Q

Q
Q
Q

o
e
;
i
0

\

3
0
0

%
%

7
0

g
0
%

/

o)
o
OO
‘0‘0
O
%

A
555
S8
X
’\“

#/V/
§
X)

0

‘0

i
)

AVAY)
I\/\/4

7

()

TSaxiaII pTI (P

/o
AV
VA
Vi
\V/))
’Y/
N

(i
i
%

CDC
Readout

)
»’:’
(X
0‘,\’0
)

&
X
§

/N
NN N

INN\/4
\" /4
INJ
W

::
::0
Q

5

5

9
N

¥
S

¢
¢
7
%

%
¢
X
0

Y

N /S

\/\/4
v/

¢
%

YAV
VAVA/

V‘V
5
58

o
0

\/

IX/N/N\Y

0

Y
XX
%
\§

/\/\

)
;
/4
\
/N
\/\)
W,

——>| Event
Stereo J Time
=0 Finder

s
&
%
W
"
g

¢
:o
0
X
5
0
X

)
)
A
%
5
\§

TSstereo

B Development of a new track segment finder which allows to find tracks with low energy or
displaced Vertix as well

B Anomaly detection Trigger for Dark Matter
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