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Digital Cameras at SLAC

o1 AR

At FACET, we deployed 28 GigE cameras and 6 Scientific
CMOS cameras, for a total of 34 digital cameras in 2016.

At FACET-IIl, we currently have 75 GigE cameras and 3
sCMOQOS cameras deployed.

* LCLS has 68 digital cameras
* LCLS-Il has 25 digital cameras

Soon, we will have 101 digital cameras in operation.

FACET will deploy more cameras than

LCLS and LCLS-Il combined!



Digital Cameras at FACET
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Camera Flavors

AVT Manta G-033B GigE 0.33

AVT Manta G-095B GigE CCD 0.95

AVT Manta G-125B GigE ccb 1.2 AVT Manta

AVT Manta G-146B GigE CCD 1.4

AVT Manta G-895B GigE CMOS 8.9 m
AVT Mako G-032B GigE CCD 0.32

AVT Mako

AVT Mako G-125B GigE CCD 1.2

AVT Mako G-507B GigE CMOS 5.1

Hamamatsu Flash 4.0v3 USB3 sCMOS 4

Hamamatsu Fusion USB3 BT-sCMOS 4

(development) Hamamatsu

ORCA Flash 4.0v3



On-going Camera Work
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Challenges: Radiation

Radiation is the enemy!

* O cameras died due to radiation since start

of 2022.
* The PMON camera has been replaced 3
times since start of FACET operations.

We purchased an active dosimetry system .. W % R
to help diagnose local, high radiation areas.  Elettra DOSFET Active

We expect performance to improve as Ops Dosimetry System
gets a better handle on the beam.
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Access to FACET-Il depends on LCLS-II. What

happens if we lose a “critical” camera?



Challenges: Organization
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Not to mention EDM, PyDM, Matlab ~—
updates when we add cameras.


https://docs.google.com/spreadsheets/d/1rTnVijkaE2pYRpQYCJFv1CYQAsr9d2I2Q_FhbWH_Yv0/edit?usp=sharing

Overview of DA
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Abstract

The Data Acquisition System (DAQ) at FACET-II is de-
signed to address the challenge of collecting synchronized,
time-stamped data from a variety of diagnostics spread
throughout the kilometer-long linac and experimental area.
The EPICS control system is used to read out data from
devices at FACET-II via Channel Access (CA) over the net-
work. This poses a problem for collecting image data at
the 30 Hz beam rate. With image sizes ranging from 0.3-
10 Megapixels, the data rate from a single camera can be
as high as 0.6 Gbps and there are nearly 100 cameras de-
ployed at FACET-II. Simultaneous image acquisition from
& just a few of these cameras would overwhelm the network.
The FACET-II DAQ solves this problem by coordinating the
camera IOCs to write their image data to network-attached
storage (NAS) and then validating time-stamps to confirm
synchronization.
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Figure 1: Network topology in FACET Sector 20. Note that
the EVG has been relocated to the FACET injector in Sector
10.
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also uses scientific-CMOS cameras in the experimental area.

All servers run areaDetector [3] IOCs. There are 7 camera

servers along the linac and 9 camera servers located in Sector
3 o
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There is an IBIC paper summarizing the FACET-II DAQ here:
https://accelconf.web.cern.ch/ibic2021/papers/wepp33.pdf



https://accelconf.web.cern.ch/ibic2021/papers/wepp33.pdf

DAQ Functionality

DAQ tested with 12 cameras °°

DAQ Settings Camera Config

Experiment [E300 ¥ | [Example DAQ. » S101nj

taking 800 shots each. i

® 223 Beam 10 Hz

» 514 Linac
» §15 Linac
. [] Shots per step 20| |v|Printto eLog? » $20 Chicane
enrik round way 1o improve
v
Save background } S20 Laser
Background shots 1
[]
speed of quallty control =
BSA Data non-BSA Data Scan Type
. BSA_List_ST0RF - nonBSA_List S11 ~ 2DScan ¥
O rtl O n b 1 OX BSA_List S11 nonBSA_List_S20 First Dimension
. BSA_List_S14 nonBSA_List_S20Magnets
BSA_List_S20 L2 Scan function
Add Remove Display Add Remove Display BNDS_LI20_3330

[ = s
BSA_L!SLSW nOnBSA_L!St_LaSerSZO pv | BNDSLI203330
BSA_List_S20 nonBSA_List_S20Magnets
Tolerance

Start

flexible and can include

o (O ResetDid

Scan Values

L]
Loaded 60 cameras.
CO I I I I Ca e a S S Loaded 5 BSA Lists 1.00, 2.00, 3.00, 4.00,
L Loaded 7 non-BSA Lists. 5.00, 6.00, 7.00, 8.00,

Loaded 8 Scan functions. 9.00, 10.00,

0.05

10

ol A
SYAG
IPOTR1
DSOTR
Add DTOTR2
GAMMA1

Remove

Second Dimension

Scan function

TargetMountX i

PV | XPS:LI20:MCO5:M2

Tolerance 0.01
Start 0
Stop 150
Steps ]
Scan Values

0.00, 30.00, 60.00, 90.00,
120.00, 150.00,



DAN Functionality

DAN written by Henrik.

Provides “Chris Clayton Level”
correlation functionality.

Very user-friendly.

Long-term: include common
analysis functions that can be
shared by FACET users.

Helps boost motivation.

Panel
Experiment | TEST v
| Lastpaa |
dataSetiD 907 )
| Load DataSet | usuhtrad Image
- Background
DataSetInfo

Experiment TEST, DataSetD = 907
Obtained 13-Apr-2022 16:28:32
Comment DTOTR1 and 2 synch tests.
Nor of Cams: 2

DAN log

dataSet succefully loaded
Starting to make waterfall plot..
Finished making waterfall plot

Scalar plots.

FACET Scalar Array 1

[JHistogram scalar (@) mage
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[BsALists20 v | [pTOTR1 v |
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100

150

200

@(x)(sum(x)/ max(sum(x)))

250

TEST, Dataset ID 907, Waterfall plot of DTOTR2:, 2 ma e ¢

300
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idx
Waterfall plot Image view cLim
Camera [DTOTR2 v Camera |DTOTR2 v By Colormap
P DEE Image number 1] [paruia v
@)(sum(x)imax(sum(x))) PlotImage |
Colorbar Min Colorbar Max
Plotwaterfall ‘ of [ o]

‘Sort waterfall plot

Image increment 1

Saved file name:
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| Correlati -
ey Scatar QD) mage
Scalar group: Camera:
|BSA_List_S20 ¥ | DTOTR2 v
Scalar: 2D to scalar function:

vl

@sum(sum(x)

[TorRO_LI20_

Plot corelation

| saveplotdata |
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s camora TR Bostratvaten)
[Bsa List s20 v |[DTOTR2 v | LoopThroughan |

Scalar.

[Toro_.. v

2D to scalar function

@isum(sum(x))

Stop

Motivation Indicator




DAQ and DAN Improvements

W0

. Add low beamrate data 5.
acquistion. 6.
. Add support for on-the-fly 7.
scan function defintions.

. Add dedicated DAQ Event g
Code.

. Add AIDA/SCP acquisition.

Fix HDF5 functionality.
Fix Scan PV functionality.
Fix Load Config
functionality.

Create DAQ-DAN link to

analyze datasets as the
data is acquired.



