DAQ System for LEPS2
Solenoid Experiment
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LEPS2 Beamline at SPring-8

Compton backscattered photons
from head-on collisions between
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Z

7134

< BL33LE;"/ /s

electrons are produced in the iR ol ?/
energy region 1.3 — 2.4 (2.9) GeV e
at LEPSZ/SPI’Ing-8 Backward Compton Scattering ng

e  Beam Divergence
<o,,>=12 urad
@LEPS2 30m straight section

LEPS2 solenoid
spectrometer

UV lasers
(355/266 nm

=
_ 2

AR-coated mirror
w/ stepping motor

photon energy [GeV]



LEPS2 Physics
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* Experimental program with the LEPS2 detector covers a wide range of
hadronic physics topics. Studying the spectrum of the hyperon
resonances and the hadron production mechanism are one of the main
issues. A large effort is devoted to search for the exotic hadronic

systems such as pentaquark states (©* and P,) and kaonic nucleus (Kpp).



LEPS?2 Solen0|d Detector

The LEPS2 solenoid detector
consists of TPC, SC, DCs, ACs,
forward and barrel RPCs, and barrel
Pb/Scint calorimeter (14.3 X;) as
well as a photon tagger placed
approximately 150 m away.
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LEPS2 Detector
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First phase of LEPS2 Physics Runs

TPC Event
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LEPS2 Front-End Electronics

Detector Tagger, SC, DCs, FRPC, BRPC, BGamma
TDC V1190A, V1290A, RPV-260(DC), MTDC32(BRPC)
ADC V=792, Vgbs5, FERA(FRPC), DRS4(BRPC)
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VME SBC and FPGA Modules
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L T * Four DCs with 1920 channels
« DRS4 Digitizer FPGA board
« SiTCP protocol via Ethernet * 64ch RPV-260 FPGA board

« Direct readout with DAQ middleware * Si,TCP pro’zjocol Vi?hEg‘Ae\met'ddl
« ADC for Barrel RPC  Direct readout wit Q middleware

e 064ch 1-ns TDC firmware

VME SBC SVA041 SVAO051 SVA061

CPU Pentium M/ 1.1GHz Core i7 / 1.06GHz Atom x7-E3050 / 1.6GHz
RAM 512M 8G 8G

Network 1000Base-T 1000Base-T 1000Base-T

Storage CFast Type-lI CFast Type-II Flash On Board CFast



TPC Readout

trigger/In, busy/out

*ASIC: shaping amplifier(8 ch/chip),  Gain: 1 V/pC, signal width: 200~400 ns

*FADC: AD9257(8 ch/chip),  Accuracy: 14 bit, Input voltage range: 2 V
sampling frequency: 40 MSPS

ePower consumption: ~230 mW/ch

*Developed by S. Ajimura,




TPC Readout

Port#0
Router Controller

logical address
=0xFE

CN4 1 )2
%

Port#3
FADC Controller

CNS

DE10 board port# and cascade connection
node# identify individual FADC boards
connected in series.

RMAP access is available via DE10 board
port# and logical address. The maximum
number for cascade connection is 93.

We readout the 88 FADC boards per DE10.

port#0 | port#1 | port#2 | port#3 | port#4 | port#5 | port#6 | port#7
0 19 22 0 8 12 15
nodeid=0 nodeid=1
Port#0 Port#0
fox20 ox21~0x7C fox21 ox20~0x7C
qﬁo 1_,,} %1~OXFE (1)@0 ‘_vs %2~OXFE o
A A/
N \U
| loxao loxA1
Logical Addr.
=0x80 Port#3 Port#3
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Trigger
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Current Status of LEPS2 DAQ

# of channels*

Detector

(secured/required)

Tagger 184 / 184

Start Counter 25/ 25

DC

1824 / 1824

Forward RPC 288 / 288

Barrel Gamma 192 / 288

Barrel RPC

TPC

480 / 480(TDC)
240 / 240(ADC)

8352 / 8352

AC1 and AC2 0+36 / 30+36
Neutron Counter 0 /96+2

*) # of channels for each of ADC and TDC.

TDC module

V1190A x 2
V1290A x 1
RPV260 x 29
V1290A x 9

V1190A x 2

MTDC32 x 15

16¢ch-FADC x 522
V1190A for BG

ADC module

V792 x 2

VO65 x 2

FERA System

V792 x 6

DRS4
QDCx 16

V792 x 2

VME
Controller

SVA041 x 2

SVAO41 x 1

SVAO51 x 2

SVAO51 x 2

SVAO51 x 2

We will prepare the DAQ system for 3 layer of Barrel Gamma and

Neutron Counter this winter.



DAQ middleware
HTTP Service Port
j\ Daq Server (Comriand/status)

System Configuration | Operator mod_python
mod_wsgi 1
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Builder

Merger

General-purpose framework for network-
based DAQ software based on RT-

va Middleware (RTM)
Merger
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LEPSZDAQ with DAQ middleware

» Component Conflguratlon
e Connection Information PC1
- * Operation Parameters HTTP
- Daq Server
Operator
System Configuratio mod_python
V mod_wsgi *Python GUI
i . *Command line program
\ (,\I ll'rl (‘\ \\“ \r\\ b::;k = :;:L J
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LEPS2 Data Size
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« Data size is dominated by TPC data transferred through GbE from
DE10 boards: 90-120kB/event from TPC and 10kB/event from others.

« A few tens MB/s at 100-200 Hz data acquisition rates. 15



time for checking trigger [us]

signals from 6 boards (80 us).
S).
(1500 ps).
« DAQ clear buffers in TriglO (RPV260 with TPC
firmware) and reset FADC boards (1600 us).

DAQ per

formance

s Data reading

A single sequence takes approximately 5.4 ms
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DAQ reads the data size for each FADC board (2200

DAQ starts reading pedestal-suppressed TPC data

QDDI' . 'mi 00 'l 5000
80f— 4 1 2
«&  Trigger check 1 N Data size check ] Sl
- - ©
“ 80 us 1 s _+ 2200 ps 1 < |
: @ O 000
20— . L. ' -1 ©T [ ] o &
- L — L . _
no;. : “93000__ ’ ’ - '-gsono—
(b] : sn = % swm = oo Cmesamaa e b s -:
80 E [, 0 erioo= 0 0 s ]
60f— 20008 i 2000 {—
a0l i
- 1000{— ]
20— —
u_l Ll | - | Ll | Ll | Ll | Ll | Ll | Ll | 1l III L I:I ||| | | | ||||||||_
0~ 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000 5055 35000

1500 s

Bﬁooo T T T T
El v
et - .
o=~ Clear TriglO ]
o)
| -
St 1600 s
.04000— —_
© | ]
Y= i
gm‘_ ]
D
| - -
":zono_— . .. —
...Q __'n_._-_ - -u‘ &
© .
E 1000 [— -
=

O_Jll|l||l||'||'||‘II]IIJ|IJIJlllhlllll_

0 2000 4000 6000 8000 10000 12000 14000 16000 6000 20000



DAQ performance
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0.5 0.75 1 1.25 1.5 1.75 2
request trigger rate 0.04 0.09 0.14 0.19 0.24

request trigger rate

=1+fr

€

DAQ efficiency € (=trigger accept/request) is compared with the
curve for Tt = 5.4 ms; 65% at 100 Hz, 48% at 200 Hz.

Without TPC the efficiency €=0.5 at 1 kHz, which gives T = 1.0 ms.
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