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DAQ Requirements for Beamlines and End-statioSBINE

sets of equipment types of devices

- - - - - Fa ( Y
O Timing, pump-probe laser, optical diagnostics, WR Devices, 25ses Stypes
\. J
- (" D
end-stations Delay Line, 10sets | 3types
O >24 types of devices Imager, 17sets || 3twes
O User-friendly integrated GUI for beamline devices PAM, 3sets | 3types
O High level control software for end-station (SERM, 1sets ) L20Pes )
. Diagnostics PES, 1sets ~ ltypes
instruments . ) € )
- WFS, 4sets | | 2types
O Integration of end-station scientific data and  GMD&Hamps, 3sets :fltypesj

various diagnostics data with respect to Bunch-ID BPIM )
at rates up to 100kHz 'SES || 2types
O EPICS interface to accelerator and environmental End- AMO : | 2tpes
: SSS
stations .
data s
DS




DAQ Requirements for Beamlines and End-statioSBINE

O Critical detectors

2048x2048
1024x1024
2048x2048x2
10GSPSx4x2
16kx4x2

JUNGFRAU

STARLIGHT (in progress )
CMOS Pixel Detector
fADC

ML camera

Imaging & crystallography
Imaging & crystallography
Spectroscopy

MCP DAQ

Photon Diagnostics
(Pulse Arrival Monitor)

CMOS Pixel Detector

2.2kHz
10kHz
70Hz
100kHz
100kHz

18.4GB/s
~20GB/s
~1.1GB/s
~4GB/s

~9.6GB/s

ML Camera



DAQ Design Principles SHIME

O Trigger and Bunch-1D provided by timing system
O Each device has its own DAQ server and GUI for diagnostic and end-stations
O All data are saved to online storage simultaneously during experiment in HDF5 format

Beamline Control, End-Station DAQ. Event Building

Timing

End-Station GUI Server

?;éat?tt;eimN . DataStream . Offline Data Process
D Ws”™ | Beamline DAQ Offline Event
etector e~ - Server
Server Building Server !
1
1
1

A

DataStream
10Ghit/s * N -—

_ Data Management
@ 1Gbi's*N | End-Station DAQ | Online Data Process Server
Server Server
—%] Onine |-
‘&rra& File Stream Storage

v ¥

A

A




Architecture of DAQ Software SHINE

O All control parameters and online monitoring data in the form of EPICS PVs

EPICS
O High level control software based on Bluesky !Ql ‘Dlueskg
O GUI based on PyDM

O Event building module packages experimental and diagnostic data with respect to Bunch-1D and interfaces with Data
Management

High level control

Ophyd Bluesky Event Building ManI:g::?nent ]

Single device DAQ and Control

EPICS IOC & PythonSoftIOC

fADC DAQ ML DAQ slsDetectorPkg

Devices ¥

Motor hemispherical Online
controller energy analyzer o storage

Timing




Unified Storage Standard

SHINE

O Design a unified directory structure and file-naming to support data management

O Establish a unified control-signal naming scheme

unified directory structure

[ diagData

—{ ${RuniD} |
${RunID}

detParam

file-naming:
${RAW/CORR/PROC}-${RunID}-${DeviceName}-${FileIndex}
For example:

RAW-R0001-JUNGFRAUO00-S00000.h5

—{ $RuniD} |
| eventBuild | S{RuniD} |
—{ s{runiD} |
— $(RuniD} |

${RunID}

expData

SHINE_Data diagData

expData

${UserlD}

stdData

{BE}: AMO, SSS, SES, HSS, CDS, SEL, FEL1, FEL2
{ProposallD}: experimental ProposallD, beam tuning ProposallD
{RunID}: Each DAQ start-to-end cycle constitutes one run

control-signal naming:
AA-CC-DD:EE-FF-NN:XXX-YYY-ZZZ
AA: Division code

CC: Beamline code

DD: System code

EE: Integrated-equipment code

FF: Device code

NN: Device sequence number

XXX-YYY: Specific signal name

ZZZ: Indicate signal type or function




Summary of Timing and DAQ

Focus on FEL-II timing, pump-probe laser, diagnostics and end-stations in 2025
O Timing hardware and timing optical fibers have been deployed.

O Eight programs are developed according to plan, with most now at the deployment stage.
O Two company-developed diagnostic programs are underway and will be integrated into the DAQ system.

SHINE

software requirements discussion solu_tlon software development testing mtegratlo_n fcestmg Ll deployment | Progress
design timing
Timing Timing Software completion completion completion completion completion completion 88%
Laser Laser Delay Line Control completion completion completion completion N.A. in progress 70%
SES TAP DAQ completion completion completion completion completion in progress 85%
AMO TDC DAQ completion completion completion completion completlo_n R tlmlng, _|n in progress 70%
End-stations progress with Event Building
SSS DAQ in progress 5%
HSS DAQ in progress completion 5%
CDS DAQ in progress completion 5%
Imager DAQ completion completion completion completion completion 80%
PAM DAQ completion completion| extension development [ in progress completion 70%
WEFS DAQ completion completion in progress N.A. 10%
Diaanostic SERM DAQ completion in progress completion 10%
9 BPIM DAQ completion in progress completion 15%
Spectrometer Control completion completion in progress N.A. 5%
PES DAQ(support) completion completion N.A. N.A. completion 80%
GMD&Hamps DAQ(support) completion completion N.A. N.A. 50%
o . . . . in progress with endstation .
E Buil f | | I I | %
vent Building Software completion completion completion completion DAO and DMS completion 80
Integration (Integrated GUI for Beamline 0%
Achive Application, Autosave, completion completion completion 60%

ProcServControl, IOCStats---
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Architecture of Timing SHINE

O White Rabbit(WR) Timing System: synchronization with sub-nanosecond accuracy and picosecond jitter
O Bunch-I1D Data Acquisition: supporting commercial detectors via WR node firmware and an integrated software stack

O Timing Device Control: providing comprehensive monitoring and parameter configuration

Accelerator Timing
Bunch-1D OPI _ WR Master

DAQ Data Center WR Switchl <—1871.003086MHZ — poforonce signal

N 1PPS

WR Switch2 Shaft #2
Shaft #4

Data Switch

Shaft #4

Beamline SES AMO

Imager BLM GMD Hamps PES SERM PAM JUNGFRAU
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Timing Devices and Parameters SHINE

O Timing Devices: Due to SHINE special operating frequency, hetero-frequency WR devices have been co-developed,
including WRS, WRF Node, WRE Node.

O WRF Node: SMA interface, 3VTTL@50Q, 3VTTL@10kQ, SVTTL@50Q, and 5VTTL@10k€Q.

13178
11111
qqqqqq

WRS WRF Node WRE Node

Parameters Value
Maximum timing jitter w.r.t clock 30ps rms
Maximum trigger rate 1Hz - 1IMHz
Width range, step size 10ns - 10ms, 10ns
Delay range, step size 50ps - 1s, 50ps
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Hardware testing SHINE

O Timing system, deployed via a four-tier WRS network and about 5 km of fiber across the lab, meets the design
requirements.

O FEL-11 timing hardware and optical fibers have been deployed across the tunnel beamline and end-stations, more than
20 sites.
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10030818 MHz  1.0030809 MHz  1.0030693 MHz  1.0030928 MHz 23465465 Hz
-137.2ps -132.607 ps -150.2 ps 1134ps 368 ps

Jitter (WR Node4 1 Trigger Port and WR Switchl
SYNC Port) <30ps
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Bunch-ID Transmission SHINE

lllll

O Three different modes of Bunch-ID transmission

WRE Node WRF Node

Trigger and Bunch-ID transmission Types of detectors supported

WRE Node FMC detectors with in-house developed electronics

JUNGFRAU, low-frequency commercial detectors,

WRF Node SMA, Detail mode by UDP such as Basler, Andor...

High-frequency commercial detectors , such as

WRF Node SMA, Brief mode by UDP PAM ML ..

13



Three modes of Bunch-ID transmission SHINE

O Detail mode by UDP

v Sender: WRF node, Bunch-ID synchronized with trigger signal
v Receiver: JUNGFRAU electronic firmware or EPICS IOC
v Bunch-ID integration between JUNGFRAU and timing system

at 1kHz trigger

DAQ Center

BCAST Bunch-ID

BunchiD &

~ JUNGFRAU

TTL Trigger

Brief mode by UDP

Sender: WRF node, Start Bunch-ID and End Bunch-I1D
Receiver: EPICS IOC

Precise one-to-one mapping between data of commercial

DN N N |

detectors and timing Bunch-1Ds at rates up to 10 kHz

WRF Node;_ Bunch-ID DAQ
Start Bunch-1D

= - =
. }ﬁ{.
oIS - - End Bunch-1D 4

Bunch-ID interval

. Bunch-ID Num
Trigger
Camera Link
n |ne
Storae
PAM ML detector Camera DAQ
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Timing Progress

0 Validation of three Bunch-ID transmission modes

Bunch-ID transmission Data packaging

SERM fADC
BPIM fADC
PES fADC
JUNGFRAU
Basler detector
Blaze detector
ML detector
AMO TDC

FMC

FMC
Detail mode by UDP
Detail mode by UDP
Brief mode by UDP
Brief mode by UDP
Brief mode by UDP

Firmware
Firmware
Firmware
Firmware
Software
Software
Software

Software

Ok
Ok
Ok
Ok
Ok
Ok
Ok

SHINE
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AMO DAQ Architecture

O Single-pulse experiment, pump—probe, Time-to-Digital Converter (TDC) DAQ

Ele

~N oo o1 A W DN B

Helmbholtz Coils

MCP

BunchID Data

detector

ctron detector—@

from AMO

L] Software requirements

Timing control and Bunch-1D integration
Laser delay line control

Beamline diagnostic data acquisition
Beamline motion control

Decoupler

| Amplifier

SHINE

File Stream

WRF  |Trigger
Node
fADC+TDC PCle
> Cronologic
Ndigo5G-10
TDC PCle
CED ™ rpesmp

fADC DAQ
Server

T

AMO DAQ for TDC and fADC, with Timing Bunch-1D

A data stream pipeline with online analysis software

Integration of diagnostic and experimental data

WRF Node

Laser Delay line

7 TDC DAQ

Server

@ Online/Offline
analysis server

PAM, PES, HAMPs, Imager

KB, Imager, etc

AMO TDC, fADC

PAM, PES, HAMPs, KB

Timing 10C
Delay line I0OC
Diagnostic DAQ
Motion 10C

End-station DAQ

Event building

17



Timing Software SHINE

O Shared control virtual machine (VM)
O Three EPICS 10Cs for WRS, WRF and WRE node; Two GUIs, including expert GUI and User GUI

O Complete the development, testing, and deployment of all FEL-11 timing software

Overall Expert GUI Expert GUI for WRF Node

I— ‘White-Rabbit Node SHINE canfig
e
S a—
| (B it [ ——————— Module
- BunchiD Delay

e = @wrccese || | 5 romct veme: B cECTE8 Bunchin vose Oetat oo

— SFP PortLink Status} up. BunchiD Bind Channel  Channel 1 cuonner +

srote e sncioee @ QI seernie ©

— S HEESEEE  configuration e — i

% N e o s e i

-
o -
- R @, SHINE Cont -
g —
e & - A S
. e [ Trigger = !
= = b= reercy: IREEEEIEER et it i IRRERE .m1 ore wi ST
—prere o = 1 1
e » 00 ns Frequency: 2Hz Actual signal delay:  0.000ns  Actual signal width: 249230720.000 ns I
i il I Information
oo - " _ - { 00 ns m Frequency: | 1000000 Hz  Actusl signal delsy: | 0.000ns  Actual signal width: | 498.461 ns :
e .
= i i m rocuency: IEREREIIRN e it ooy INERERTIRN e s v IR P = e —— I
I m RT Src (Channel): o Actual signal delay: | 0.000 ns  Actwal signal width: 498.461 ns. m RT Src (Channel): o Actual signal delay: | 0.000ns  Actual signal width: | 498,461 ns I

“~ RT Sre (Channel): 0] Actual signal delay: | 0.000ns  Actual signal width: | 498,461 ns. RT Sre (Chs

e[ 0 Actual signal delay: | 0.0000s  Actus sgnal wilth: 43845108

FELII Beamline

Coarse Calibration Delsy:  0.000ns  Userdefined:  0.000 ns
Detay Fine Calibration Delsy: ~ 0.000ns  Userdefined:  0.000 ns
User.defined to be set: 00

M Actual Val: 249230.7201s  User-defined to be set 249230, 37 bits Bunch semuence:
Second 32 bits Bunch sequence:

oy KON Mara Dsapu N wes M owe 01 mem . — =
T - v em "
ez (00NN NG00 (2000 o |- em L) Actusl Val: 2000Hz  Userdefined to be set 2000 jp M 32 Be Bunch sequence: o folbe st 2
it [} o o o A e e e e e A e e e o e et
M A KOS T Debie Adk S GWOWW DAMRRH  GACY  DAGOWNW BT Ay B N DW OT s
— met om0 me o .- w0 w0 owet o w % emME ™
ez W0 om0 we o - o w0 owet o w % emME ™ .
a2 ae a0 o . o~ oo a0 cwat o w e emE & R d t
= == == NI andom trigger
w4 w0 we o I o0 w0 ot o w v om "
w1 e we o I 0w ot o w % omME ™ = g
me | CEREEE | N o conﬂguraﬂon
w1 G we o I om0 w0 ot o w v oM ™
w1 e w0 I om0 w0 ot o w v oM ™
mia 1 e we o I om0 w0 ot o w v oM ™
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Laser Delay Line Software

O Shared control virtual machine (VM)

SHINE

O EPICS for three Newport delay-line models, maximum travel 325 mm, minimum incremental motion 75 nm

O Complete software deployment

Virtual machine |

controller

<t

Delay line Delay line

1Ls250CC

~ | mm GoTo

1250

STOP ‘

mm Go

mm| =

SHINE BE Optical Laser System
Ddelayline Controll
Delayline Total Num 10 FEL1 Total Num NA FEL2 Total Num 10 %
Delayline Working Num | ¢ FEL1 Working Num NA FEL2 Working Num 1
Delayline Error Num 0 FEL1 Error Num NA FEL2 Error Num 0
FEL2 FEL1
Delayline control
Delayline Delayline1
_____________________________________ PRI S R e LS BE-FEL2-OLS:DLY-01
: i
i Delayline8 I Sss E i Delayline2 I SES 109.999990 mm
H HE
. E E Main 1250
IDeIayhneg: iDelayline4 I
: _ H Delayline3
! Delayline1 —
Current Positon: 109.999950 mm
PAM-SSS Samples i Samples  PAM-SES
SRR S R Rt (ISR SR Configuration Saeposay
[
10C Status l CDE-IEB | i Delayline5 I AMO — 100
H E Relative Move: = ¢ 10
l { | Delaylined I |
HH De|ay|ine7: Minimum displayed log level: DEBUG
i E 2025-09-04 16:23:53,780 Connecting 'ca://BE-FEL2-OLS:DLY-01:NEGATIVELIMIT'
— ’ 2025-09-04 16:23:53,780 Connecting 'a://BE-FEL2-OLS:DLY-01:SHOWPOSITIVELIMIT'
e {3 { 2025-09-04 16:23:53,781 Connecting ‘ca://BE-FEL2-OLS:DLY-01:POSITIVELIMIT
pAM2 samples : ' Samples pAM AMO : 2025-09-04 16:23:53,781 Connecting 'ca://BE-FEL2-OLS:DLY-01:SAVE'

Clear
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Diagnostic DAQ--PAM SHINE

O Back-end Software: (

I

P T —————————— -

« 10C1: control PAM ML detector o 3
Category Parameter Value i op I
- . e e e 1 1
° D ata p rocess I n g I ayer : PA M M L d ete Cto r DAQ ‘,:“m Device Sfa‘n Type unesta: \\‘ : Specified Frame Capture DAQ e n ab I e :
Sensor Color Type Monochrome
. - 1 1 I
° I O C 2 : B unc h _ I D DAQ : — Acquisition Line Rate 4979 i : i
— 1 1
1 | save HDFS No ® Yes Image Num Per File 10
ian” i i _ T DAQcard § .
* AI I g n: I nteg rat 10N Of M L d ata an d B unc h I D | | Advanced Contol | Q : \ HDFS Store Path | fhome/zma/MLI1 fraw/expData ML Image Refresh Rate (H2) | 1.0 Hz /
N arameter Y
1 External Trigger p w{nun(hln 0 0
I‘ o R i . : 7t Bunchio num 0 o 1
Neosmaa | s s Luscsenow !
,—"----""‘""M"*’-----"“---~\ . 1 Select Plane 0 - ¥ Lower |-1.00 3 Y Upper |20.00 s 1
OPI(PyDM) ﬁthe{l Camera Feature Exposure Delay \\ : . ! :
/] Exposure Time 50 \
[ —— 1 | - 1
1 Camera Inofrmation | Direction Source Internal "1 1 D ata d I S I a 1
IOC(PythonSOftIOC) : Internal Scan Direction Forward v : : p y :
1 M' Gain Selector System "1 : et :
Data processing layer Image HDF5 i g | g 0 : : :
1
1 1
SaperalL T API : Furies | D ete Cto L : : ’l
1 1\
/
: Lnsge Famat | parameter : LDE\\-—————————————————————————————’,
. . 1 r T r -1
Messaging Server Align HDF5 : rep——— I::‘:: E:::F::: z:;:z::::::(lmo Zm : [2025-10-19 16:27:50]Info: Start grab, tdl mode:TdiSum, data format:Monochrome 16-bits
Correction Pixel Stretch
Board Server : Transport Layer | Drift Correction Mode off - :
\ (]
\ i nd fi /
BunchID Collection ‘—M' ’/' Clear
N
o coriciin m TI0C(pythonSoftIOC) Bunch-ID PV
WRF Node L J

ML-HM-16K30H-00-R camera

: The system achieves a 10 kHz data acquisition.
16384 x 4 pixel, 100kHz, 9.6GB/s

20



AMO DAQ

Push DOMAS
TDC Event |
Building
Metadata
Diagnostiq
metadata
Paran I0C-Diag
configy
K
- - Go4
Online analysis
10C- Y
y Progress of event
building
Parameters monitor & control Parameters monitor & control

GUI <

Timing Bunch-ID
integration

Pipeline of data
streams with online
analysis software

"’ AMO TDC DAQ

File View Action

Configuration File

tde8_HQ_config.yaml

Parameters configuration

KB parameters display TDC data display

‘ Number of hits

sas DAQ Running

Proposal ID NOT-FOUND

|

Run ID 7

TBC Opesation KB mirror 1 :-‘----T-DE T:cﬁﬁ-gu-ra?o-n-----:
X -436.6000 um i Tirgger Channel |0 "I
Init = Configure Close O Y (439.3000 um Group Range Start [-100000 ps 1
DAQ Operation Z  [2924.4000 um Group Range End [1500000 ps \:
Start Stop Bender [1.3500 um Detector Parameters 1 Bl
A Pitch Motion 765.1000 s Voltage 0.0000 V I
B Pause ___ _Continue _ o Yaw Motion [516.1930 s Current 0.0000 mA Ll
Bunch ID : Roll Motion [-1266.4000 s Field Voltage ~ [0.0000 V H
3774661000000 10 377471 9222990: ‘77'(8 o — SamplelnTeaton :
X ‘,-436'6000 um Name [t - ‘l
_C_TEL_AEP_LY_.EP_ _1 (f_ - _Q= v [439'3000 — Size |sizeo \i
Write Data to File Z | Type [iype of sample N
e T Q Bencher 171.3500 um e - e — ‘:
| PILCN MoOtiON |765.1000 s ‘ =
Send Data to ZMQ ! Yaw Motion 51619305 s s b ow o

-1266.4000 s

‘ Submit

Start Stop |10 Q:\ Roll Motion

Log Waring Error

Generation of raw files

SHINE

ZUZ0-UT=T4 TU.00.00. SUCTCESSIUNy Closeuan TUo.

2025-07-14 11:14:35: Successfully opened and initialized TDC.
2025-07-14 11:14:41: Successfully read yaml file tdc8_HQ_config.yaml.
2025-07-14 11:14:41: Successfully apply yaml for configuration.
2025-07-14 11:14:41: Successfully write configureation to TDC.
2025-07-14 11:14:48: Start writing data to file.

2025-07-14 11:14:50: Successfully started DAQ.

2025-07-14 11:14:52: Start external tigger

2025-07-14 11:15:11: Start sending data by ZeroMQ.

~] [2025-07-01 14:28:34: New raw file
2025-07-01 14:37:35: New raw file
2025-07-07 10:38:53: New raw file
2025-07-07 10:42:37: New raw file
2025-07-07 10:51:26: New raw file
2025-07-07 10:59:46: New raw file:
2025-07-14 11:14:52: New raw file:

: 1aw/NOT-FOUND-116.dat
: raw/NOT-FOUND-117.dat
: aw/NOT-FOUND-122.dat
: 1aw/NOT-FOUND-123.dat
: 1aw/NOT-FOUND-124.dat
: 1aw/NOT-FOUND-125.dat
: 1aw/NOT-FOUND-127.dat

GUI for TDC DAQ at AMO developed by xxx. Please visit here for help.

Complete Two-Channel 200 kHz DAQ Extreme Performance Test.




Event Building

O Supporting three interfaces: EPICS, ZeroMQ, and Kafka

SHINE

O Design master HDF5 file, including the parameters of control, laser, diagnostic, experiment, etc.

| Name |—
| ConfigFile E
| ModulePos }-1 Detector |»

ExpTime
DarkNoise
GainFactor

Vaccum

1

| Temerature

~‘ Environment

Humidity

| Data

|Name

| Position

| Frequency

| PhotonEnergy

| AveragePower

| | PulseLoss

Metadata

| PulseElectricQuantity

| UndulatorVaccum

| UndulatorGap

|
|
|
|
|
|
|

—I Energy

—| Pump-probe |——|Frequency

|

|Size

Sample

| Type

|Description

Master HDF5

~| DelayLine

PVs

|PAM

|

| Data

BunchID

PVs

p

|

Data

|PES

DAQ Status stop

Pumping Laser

Energy 15.82
Shift -3.88
Delay Line 3044
E-Beam Information
Frequency 2042
Photon Energy 17.76
Ave. Power 17.67

Configure Diagnostic Devices

Diagnostic devices of FEL2

IMAGER-2 IMAGER-3
IMAGER-4 v IMAGER-6
IMAGER-T IMAGER-8
IMAGER-9 v PAM-1
PAM-2 PAM-3
PAM-4 v/ PAM-RESUL"

PES-1 SERM -

Clear
Set new value of PV
Select PV BLM-1 o
Current Value 25.15
New Value

Submit

Log | Waming  Error

2024-12-12 14:20:56: Initialization finished. DAQ status is stop.

2024-12-12 14:24:00: Selected diagnostic devices: ['BE-FEL2-PDS:BLM-1', 'BE-FEL2-PDS:HAMPS-1', ‘BE-FEL2-PDS:IMAGER-11', 'BE-FEL2-PDS:IMAGER-12', 'BE- | T0294/RAW-R0294-AGIPD01-500005.05
FEL2-PDS:IMAGER-17", 'BE-FEL2-PDS:IMAGER-6', 'BE-FEL2-PDS:PAM-RESULT', 'BE-FEL2-PDS:PAM-1'].

Event Building - o9

Real-time display of diagnostic results

Progress of event building

TUL S AT U S4-ROIT DU L-JUUU U 11

2024-12-12 14:25:29: Raw file created: : /data-10gb/datalcxidb/id83/raw/

2024-12-12 14:25:30: Raw file created: : /data-10gb/datalcxidb/id83/raw/

2024-12-12 14:25:4'5

Preview master HDF5 files

r0294/RAW-R0294-AGIPDO1-S00006.hS
Q21212 102530 Euant bl Soishad . B AWLB 020 AGIENN coasigrbe ]
Refresh | ID152/XFEL2042-r0099-c00.cxi - | Preview

visit here for help.

Joint testing with AMO DAQ is underway.
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SES DAQ

O Spectrometer for Electronic Structure(SES) utilizes spin-space-
resolved photoelectron spectroscopy to conduct multiple degrees of
freedom and high-resolution measurements of electronic structure.

O The first end-station to come online

O The primary experimental method is pump—probe technique

DAQ Data Center

v

St Event building
. Devices Software Server |
requirements +
PES DAQ Imager Delay line SES DAQ
Motion control of Motion control server DAQ server control server server
: : Imager, KB, etc :
beamline devices interface
Motor control Sample
server .
: . manipulator
Diagnostic data PAM, PES, HAMPs, - |
145 Event building PEAK DAQ
view Imager Pump;probe laser server
Analysis
Laser delay line Delay line s R il
y Laser Delay line y DAQ server server server
control I0C .
. PES Hamps KB PAM2 In(;ﬁg;ﬂé?g
SES motor and Saml.)le mal.npulator, _ iediarEE
. Hemispherical End-station Ivsi lectron energ
detector monitor Analysis el
and DAQ electron energy DAQ lower chamber
analyze Beamline & EndStation
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SES DAQ Progress SHINE

SES detector DAQ
Sample scan
Control | oo s _ Flexible spectrum |
diagnostics I :
detectors

Sample Scan Acquire Spectrum

Raglon Name Pass Energy ~ Run Mode cquisition Mod Center Energy Energy Start EnergyEnd  Dv

E—m—m_m-m-m
2 sweep_no_odl_ma--- DA14_08 Mapping Sweep 0 11.00 12.00 1.0¢
3 dither_no_odl_map--- DA14_08 50 Mapping Dither 0 20.00 0.00 1.0¢
4 dither_od|_cut DA14 08 50 Cut Dither (4] 20.00 0.00 1.0¢
5 sweep_no_odl_cut DA14_08 50 Cut Sweep 0 10.00 11.00 0.0t
‘ 0

New Edit Copy Delete s_data/fixed_no_odl_cut.hS

Motor & (X
ContrOI ---------------------------C:r;}s-m:l-----;r;l:ﬂ:i:n-----‘ Load Config Save Config Select File Store Path v| show image dialog | start | Pause

_transferj, | MoveTo transfer_ 1 ~ | Limit

Cur Pos Moving? Target Pos Unit Step Size . .-

manipulator x o000 @ oo |mm - - |oooo .

sample =

1
1
1
1
1
|_move B,
L | move | 0.00 mm - - 0.00 + - - : H5 Viewer
Z  0.0000 . | move 00 mm - . 0.00 : --: = Q in} DATA Display Inspect
Polar 0.0000 . move 00 de; - - 0.00 mp--
o |7 ¢ = : B Fixed_... 88 Matrix A Line (I Heatmap
tit o0c00 @) [Lmeve ] 0.00 deg - 0.00 - e M ]
1 © Acqui... n 1000 1064 DATA
Laz 02000 @ L mose 000 _der o 200 e i il i - o DATA
FE I b b 3 o T T T T T i 3 x DO | D1
ODL )
1 by € Energ...
. . o y Do D1
La_ser delay position status absolute(mm) relative(mm) 1 ] @ Energ
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HDF5 storage

Complete all software feature development and laboratory testing, ready for software deployment and go-live
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SHINE
Outlines

B Requirements & Design
B Timing System Progress
B DAQ Software Progress

B Commissioning Plan
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DAQ CPM for Beamlines and End-stations

SHINE

O Timing, Laser, SES DAQ and AMO DAQ software are scheduled to be available by the end of this year.
O Development of all diagnostic software and integrated GUI will be completed by mid-next year.
O SSS, HSS and CDS DAQ are planned for delivery by the end of next year.

2025 : 2026
5 6 7 9 10:] 11 12 1| 2| 3] a5 6 7 [ 8] 9 [10]11]1
- FEL-1I timing joint commissioning,operation and maintenance
Timing .. . e - . m .
FEL-1timing technical specification equipment delivery
SES TAP DAQ operation and maintenance
EndStations |[AMO TDC DAQ joint commissioning, operation and maintenance
Software |SSS DAQ requirement discussion
HSS DAQ requirement discussion
Laser Delay Line Control joint commissioning,operation and maintenance
Imager DAQ joint commissioning, operation and maintenance
PAM DAQ joint commissioning, operation
Laser. WES DAQ requirement discussion joint commissioning, operation
Diagnostic |[SERM DAQ requirement discussion joint commissioning, operation
Software |PES DAQ(support) operation and maintenance
GMD &Hamps DAQ(support) operation and maintenance
BPIM DAQ operation and maintenance
Spectrometer Control joint commissioning,operation
Event Building Software joint commissioning, operation and maintenance
Integrated |Achive Application, IOCStats, . .
operation and maintenance
Software |Autosave,ProcServControl--
Integrated GUI for Beamline deployment, joint commissioning |
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Questions SHINE

O In addition to basic functions, does the DAQ software offer any key features that

enhance experimental efficiency or capabilities?

[0 Based on previous experience with XFEL or similar facilities, how long does it typically
take to test and verify the functionality of DAQ software during the commissioning of

beamlines and end-stations?

O Is there a better solution for integrating the Bunch-ID into DAQ with a commercial

detector whose original firmware does not support it?
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Thank you for your attention!
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