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S AD Alli ance Courtesy of S. Ota

Signal processing and data acquisition infrastructure alliance
toward the standardization for sustainable developments
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S AD Alliance Courtesy of S. Ota

Signal processing and data acquisition infrastructure alliance
toward the standardization for sustainable developments

>140 researchers (23 institute)
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e Institute of Particle and Nuclear Studies
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Strategy committee
Chair : Shinsuke OTA
Vice-Chair: Ryotaro Honda and Hidetada Baba
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S AD Alliance Courtesy of S. Ota

Signal processing and data ac?uisition infrastructure alliance
toward the standardization for sustainable developments
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AD Alliance Courtesy of S. Ota

Signal processin{g and data ac?uisition infrastructure alliance
andardization for sustainable developments

toward the s on
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WGI1: FEE WG3: DAQ software framework WG7 Packaging
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SPADI-A Working Group 7 (WG7)

SPADI-A WG1 - WG6 [ZHBUWTIES I EfnisA H LDAQR EN EXRFHARERMNEATLYS
> I\ —IfLTER
> DAQOEEFIARM, AV AM—JLOARFETIFHIZIE?

> VARATLAUTIL—3Yy

> YZaTFI ARSI 3y A2 =T DY R—F

SPADI-A DAQ 7\ —
= AMANEQ + MIKUMARI + NestDAQ + ARTEMIS

* 5 I CRELGERBM
- AMANEQ: :# #5558+ H L High Resolution & Low Resolution TDC (R. Honda)
- MIKUMARI: B ZIEHA & T—41531% (R. Honda)
— NestDAQ: Xt DAQ Y I+MITL—LT—% (Y. Igarashi, T. N. Takahashi)
- ARTEMIS: #7542 @ A254Y) T—R28BfiIL—LT—7% (S. Ota)

* 3—)L
- ETREEBEOFETE YN YTETESLDIC
- TI7ORREIU A —K (FELDE#) B9
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r SUAD! Alliance ~

DAQ package

Hardware ) (Protocols/ format Software )

* AMANEQ * MIKUMARI * NestDAQ

(* Network dev.) * Raw data format * ARTEMIS

(* Server) * Channel Mapping * AMANEQ F/W&S/W
>+A* All-in—1 container <

Manual

* Examples of system * Update history

* Use cases * Version list

* Quick start (BBS or Mattermost)
\_* List of link to each element * Consult, support (Mattermost) )
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SPADI-A DAQ /\ys—I3=a7)L

SPADIA_DAQ_Manual

BRI wiki

PuERE SPADI-Alliance DAQ Package Manual #wREFHE: N. Kobayashi

e internal

BE D204 —— SUAD! Alliance—— & S.Y. Ryu

AT DAQ package
e SPADIA_DAQ_Manual
2024-06-21 rHardware Protocols/HY iR & Software h
* AMANEQ * MIKUMARI * NestDAQ * % % .
* SPADIA_DAQ_Manual/ (k Tk — i) * Raw>—4 * ARTEMIS ;l, .
SRR DCL e EE e (k H—3—) TA—2uk * AMANEQ F/W&S/W _ -
2024-06-20 \_ * Channel Mapping * All-in—-1 a>F5F y — ;h.' i -t: G) AMAN E Q
N >
« SPADIA_DAQ_Manual/ ([ Manual 'Ij'
NSNSV a—Favy * B, Use cases *E*J;EE & NeStDAQl
. * DA yHYRB—bk * TyTT—h =23 tER
?EPI%;A_DAQ_ManuaI/ * FEROI=TILADYY ($87~#R or Mattermost)
\_* REEIE (B TOFER. @) * HEREBO.REER (Mattermost))
 SPADIA_DAQ_Manual/ \\ 7 )
Dyt
2024-05-15 E ;;A-,
e EntryPoint
2024-05-09

1Y AT I3y (IREEY: Ik | #D)

e internal/MenuBar

e DAQV AT LBE

2 LBV  SPADIA DAQ Package

e internal/test

« internal o HIE _

2024-05-04 SPADI DAQ ¥=a7)J)L Q

¢ Implementation

¢ Implementation/
TimeFrameSlicerByLogicTiming

o FAVITAT TS s
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WG7: SPADI-A DAQ
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\_T103 / E50 test bench@K1 .8BR K. Shirotori et al/

\

DAQ Commissioning: S. Ota, NK et al.,
\E585: S. Ota, M. Dozono et al. @Grand Raiden/

—SUAD! Alliance———

(RARIS (Former ELPH),
Tohoku University

\BLM development R. Klno S Nagao et al. )

KIST Tandem
lon accel.,
South Korea

\Physics exp. w/ LaBr3, J.K. Ahn S. Y, Ryu et al. /

PRIV R T LHR

DAQ package

Hardware Protocols/ Software
* AMANEQ rules * NestDAQ
* MIKUMARI * ARTEMIS

| z ooz

FY20241Z Pkg. 1)—RF
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Get a better feel: 7\ r—MDE A

Step 0. EDZHIZAS (1 or 4 A)
- AMANEQ A&{& w/ HR-TDC or/and LR-TDC from ¥— + ITX » T4—
- 2YRND—DRAYF  HIT7A/N—7—T )L aAVEa1—4

Step 1. /\—F@:?@t;h?;? (18)

Stand alone
w/o MIKUMARI

Wlth MIKUMARI
Step 2. AMANEQ 77— Lz F7ESIAH (BERHE)
Step 3. NestDAQ A Ab—JL (3 H) > DAQ H* Non—byass TH|FHA[HE
Step 4. 7/ T UORITAINE— / ARURTAILE—
> (YT T7R)H— for T—E=HIR) (18)
Step 5. ATREMIS 4> X +— )L ($RB%RE)
Step 6. A7 TA UM, WX FER (1F or TNLULE?)

RRTIE BLTOZEN YN T YT ERTICEFFRLZEVDLD
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VAT LEASEH
2 ORIFEBHLLSHBEM

Y& Before FY2023
Yk After FY2024

KIST Tandem
lon accel.,

South Korea, RARIS, Tohoku U.

- NKS2 spec. BPM, R.

J.K. Ahn, S.Y.
Ryu+ **** **** Kino, S. Nagao+
- Det. Test, H. Kori,
S.Y. Ryu+
LEPS2 Fk Kk Kk J-PARC
SR CNS, U. of Tokyo - T103, T106
= M'Z;tin; - S. Hanai+ * ** K. Shirotori+
KyushtL Ak ok HIMAC
y
- T. Wasaka+ *** - H487 Kitamura+
* RO Osaka U - H445-5'S. Ota, S. Hanai+

- Honner Seminar,
S. Ota, J. Tanaka+

VATLEADREEIFELEHYEZES... - E585, M. Doszono+

ONOKORGO, J.

"j'/_l'f— h\Z‘gf&iﬁms h*ﬁ <7L-_C‘SL\ - Tanaka+
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> AMANEQ + NestDAQ 31&,

« Wakasa Gr. from Kyushu Univ.

\
E

I

£33

— Stand alone HR-TDC test (w/o MIKUMARI)
— Now operational

—  Writing manual
— Communication in RCNP Mattermost

e J. K. Ahn Gr. from Korea U. ,

KIST Tandem acc. in Korea

— Two docter course students involved

— ROCNP DAQ div. S.Y. Ryu, N. Kobayashi
2023/6/8-10, 10/6, 12/17-20

e J-PARC beam loss monitor
— RCNP Hadoron Gr. K. Shirotori et al.
— Spill time structure

StrTDC is very powerful to see time dependence of

beam structure

e TRIUMF Kojima—san
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AMANEQ + MIKUMARI + NestDAQ + ATREMIS 18 FHE#&

J- PARC (Synchrotron) RCNP (Cyclotron)

D2/ 2 g/ =1 0=
¢ R B ERE

Grand Raiden
(REZWE)
ERREREHR

DFDJ
’i.l"

10 times intensity -«

T103 / E50 test bench DAQ Commissioning S. Ota, NK et al.
@K1.8BR K. Shirotori et al. E585 S. Ota, M. Dozono et al.
@Grand Raiden

X BLM development
— 35§ @RARIS (Former ELPH),
.~ Tohoku University
-~ =& S. Nagao, R. Kino et al.
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Latest physics exp. at KIST Tamdem accelerator

J. K. Ahn Gr. from Korea U. ,
KIST Tandem acc. in Korea

— Two docter course students involved

— RCNP DAQ div. S.Y. Ryu, N. Kobayashi
2023/6/8-10, 10/6, 12/17-20
2025/11/5-17

Terminal voltage 2MV, 4 MeV proton etc...
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GR & LAS focal plane detectors
Position: MWDC (Vertical Drift Chamber (VDC))

TOF counter: plastic scintilator > PID

Large Acceptance
Spectrometer (LAS)

Primary Beam
VDC1

VDC2

| PS1&PS2
Beam Viewer- 1—5 / /Z Aluminum Plate

Z.

1-F.C. —> &

Q :
aldPlane Detectors (GR=2.5.4.5° ) )

Scattering
5 Chamber
b Dump-Q
Y .
| Scattered Proton Grand Raiden (GR) T
. . 0 deg. Beam Dump
GR VDC wires: 800 wires (GR = 0 deg) s I 15
0 1 2 3m (un-p )
(X1 192 wires, U1 208 wires, X2 192 wires, U2 208 wires) L h I )
Sensitive area 1150 x 120 mm? , J Ao discri
LAS VDC wires: 1578 wires Wire mp discrl TDC
(X1: 272 wires, U1: 256 wires, V1: 256 wires (Sony ASD-IC
X2: 272 wires, U2: 256 wires, VV2: 256 wires) CXA3653Q (1=80ns))
Plastic scintillator
GR channel: 4 — 8ch PMT NIM
LAS channel: 12ch discri * QDC
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=151...

d Raiden & LAS @ RCNP
Higher throughput is achieved

40 times faster than the traditional DAQ

EE
Gran

| chkstrvdc.tmpl.yaml run0276 (19900 evts recorded) |
90Zr(Thick) 100kcps - 150kcps  Mon Mar 20 08:54:36 2023(1679270076) | chkstrvdc.tmpl.yaml run0276 (30380 evts recorded) |
A VS X hXA 90Zr(Thick) 100kcps - 150kcps  Mon Mar 20 09:05:06 2023(1679270706)

Entres 1926934 pla_gr_str_1@.GetEntriesFast()/TMath::Power(2,19)/1e-9:Entry$

< 0.2 i Mean x 41.6489 4 .

:’:i Meany -0.000362905 300 x10 hBeémIntT|meDep

‘51 1 StdDevx 305216 _ | Enfries s

8 0 5 4 Std Devy 0.0393181 | I I || ‘ [ I | | | | | Mean x 14999.5

S II ‘ Meany 173462
Integral  1.51661e+06 250 | | | | |I | } I || | |

T”‘ | gh h"\'qwm 11‘*"&’&'}'.'!“ e

I
DN 1 ! 1l Integral 30000

—

!
e ai i

0 [1516612| 105

487 | 4271 | 1276 T

0.05 ot 200 T 0T
eded mn trackmg [ z sooso 3800
- B :
0 lation 50 ik ]
— hl |

~0.05 .. . | | | o F . wll Jl F | |IIJH‘IIF|”I I‘Illll|| ’l}lll‘l”l’ "ll ’“I IH |”f IIlllllIIIH

ool L
0.1 C
oo OTE than 200 kcps is acceptable
~0.15 B
C “300]\/1bp8
_0—‘%00 . 400 _200 0 200 40 00 1 O—I L 1 I I | L I | 1 L1101 I I |

0 5000 10000 15000 20000 25000 30000
de_gr2.iX
veear IPNS WS [CEF-SPADL-A]  2024/07/17

From Ota-san’s slides  Also physics production runs were perfomed
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=) Q0 aRiance
=51... J-PARC 231} 5 RV
MARQ 5 R hRYFEHNE  HRHAR etal.
Higeae Al LDAQY R T A DM:REFEAR

Wi

ES

3
Purposes of test bench study: MARQ-T103
* Streaming DAQ performance evaluation by using actual hadron beam
* Full FEE operation AMANEQ | LSynehronization: MIKUMARI
’ Streaming TDC: AMANEQ : I I Network Switch DAQ server

AMANEQ

.

* MPPC specified FEE: CIRASAME

* Timing synchronization: MIKUMARI
* NestDAQ full processes

* Event finding and online data selection

* Scaler and data monitoring function

i o | CIRASAME
* Network and multiple PC configuratlon NowDAQ process | [HigsLevel Fiter
= DAQ system integration test —_
* Smaller scale than actual setup == =7, NN
e Test High-Level Fil “Tri A s e
est High-Level Filter (“Trigger”) | = - i —— i I\ g—
. “ :’ ‘m —-i' 2 \ - Filt / s
Che-Sheng Lin (18aB131-12): MIKUMARI system !
R. Honda (18aB131-6): CIRASAME specification
Y. Igarashi (18pWA203-1): NestDAQ _1 Data processing H Time frame build H Event finding '——1 Filter }— Data writing }‘
T. N. Takahashi (18pWA203-1): NestDAQ Data flow >
R. Okazaki (19aB132-6): CIRASAME operation 19aB132-15
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Upgrading DAQ of Beam Profile Monitor (BPM)

for NKS2 exp. t‘ RARIS, Tohoku Univ.

X ~ L ‘,
x . ‘J;:f'

4 - 24l s b -

) 4 N ki
= . o 2 =N
B e - S
el W R s
77 Y

: ® S. Nagao, R. Kino et al.
NKS2 collaboration

TOHOKU [EEMEEA s

UNIVERSITY

( )

HUL system replaced by new Streaming DAQ
ELPH BMAXFE—-LFA ICHBITS
From R Oy S eI L

AEFRF WILKZEE  (NKS2 collaboration)
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EIEEH...
Upgrading DAQ of Beam Profile Monitor (BPM)
for NKS2 exp at RARIS Tohoku Univ.

AI converter Trlgger counter

X, y fiber layers
(Kuraray SCSF-78)

-
-
-
-»
>
>
-
-
~
-

Charged ,
part. VETO

o R I

AL 1AL

Trigger (or filter) condition
[ VETO | ® [ x layer | @ [ v layer | ® [ trig. ]
Photo sencor: SiPM

( HAMAMATSU MPPC Experiment was performed
S13360-1350PE, S13360-3050PE) in last month (Jun. 2024)

Data taking succeeded.

Analysis ongoing, documentation...
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> HEMIZIZarTF
« DAQ/N\YT—UDERIZLIFI=IRI AR
- BREIFAILDOEIE
- ERBICELDL > EEOHST7MILEGitHULTEIER
e N—U3VEHE
« BEERERMOT7TYITT—MIEBRETESAHEIDOKY
o FXatAT—LavIiERFERIZEYLAL: -
o BOUNVERD T, EFAR—3 % #F

o ATV FNVOTLNVITZaTIL

HLULFEE, Y IbO7EME

EXEIXBEIZHEES

¢ NestDAQXRIE{ED/\vHFr—T 2
(BRITTIEXKREEICETEAE-THY . RCNPTIZDAQ~AD
BEkAROHLNDDHB)
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o o —SUAD! Alliance————
/\“J/T_/'“: E:t&) ’ DAQ package

— — T‘ Hardware Protocols/ Software
— S * AMANEQ rules * NestDAQ
— ; | L o~ * MIKUMARI * ARTEMIS

IEER B A EL -
& BABERRMICKIBRELR AT L
SPADI-A MDEE 1. $8#1

> gyAY>
. 1—H—Dlik

sk, KE. ARE
> a2 =T/IZHT5EIREE T,
FIFEIaX DK -

. REFHOBA /
F—J by DER, PERER, RHET A B
IJ \ I:P iﬁl *E % ’%ﬁ 9 x ;E *ﬁ%%ﬁ ? https://en.wikipedia.org/wiki/Reinventing_the_whe

el

« #1LULFEE, YT+ x77% & (SlowDash etc:+) ~
‘@™ SlowDash
(o A
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Backup
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Grand Raiden &

<

Q .
\Q\M‘ gutiue:

L —

S *‘\i‘g‘\\ 0]

'\V‘s £\
R
4

0 \‘\\‘3"

>~

Scatter
Chamber
Dump-Q

LAS @ RCNP

Large Acceptance
Spectrometer (LAS)

59.6°

1-F.C. — %%

” Focal Plane Detectors (ngz‘ 5 4.5 ) 7

ing

Focal Plane Detectors

Grand Raiden (GR)

0 deg. Beam Dump
(GR =0 deg.)
0 1 2 3m

| I
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295MeV proton °
(un-polarized)

Grand Raiden
Configuration: Q-SX-Q-D-D
Resolving power: 20,000

Solid angle acc.: ~4 msr
Momentum acc.: 5%
Angle: 0-70 deg.
Bending Power: 5.4 Tm
Magnetic field: 1.8 T
Dispersion: 15.4 m

LAS

Configuration: Q-D
Resolving power: 5,000
Solid angle acc.: ~20 msr
Momentum acc.: 30%
Angle: 0-130 deg.
Magnetic field:

Bending Power: 3.22 Tm
Magnetic field: 1.61 T
Dispersion: 2 m

GR®D % (p,p’), ((He,t), (o, o), etc...
« LASHEED (p,2p), (p.pa)
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Grand Raiden & LAS @ RCNP
Many experiments
(in FY2018)

« 5-15exp./year

276 hours E404 T. Kawabata et al. e Beamtime : a week/ exp.

120 hours E462 U. Garg et al. .

24 hours CAGRA dev. 1. Eiji et al. * Preparation: 1 - 2 weeks / exp.
36 hours Beam dev. et al. « Standard detectors

48 hours E492 S. Kanatsuki et al.
48 hours Beam dev. (p-pol-65) et al.
300 hours E483 Y. Watanabe et al.
168 hours E413 T. Wakasa et al.

72 hours E377 PvNC et al.

+ user’s detectors

156 hours E422 PvNC et al. _

48 hours E492 S. Kanatsuki et al. —> Scrap and build of user’s detectors
96 hours E442 K. Sekiguchi et al. . . .

168 hours EA61 T Auroman of al - Constructing complicated triggers for

each exp.

Total: 1560 hours (65 days :
urs ( ys) - No time, no man power (, no money)
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