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PXI (X06SA) PXII (X10SA) PXIII (X06DA)

Wavelength 
range [Å] 0.7 - 2.2 0.62 - 2.07 0.71 - 2.07

Source in-vacuum 
undulator

in-vacuum 
undulator bending magnet

Spectral range 5.7 - 17.5 6.0 - 20.0 6.0 - 17.5

Flux at 12.4 keV 
[ph/s] > 2 x 1012 > 2 x 1012 5 x 1011

Focused spot 
size h x v [μm2]

5 x 5 (2 x 1) -> 
100 x 100 73 x 16 80 x 45

Detector EIGER 16M PILATUS 6M -> 
EIGER 16M PILATUS 2M-F

Frame rates [Hz] 133  
750 (4M ROI) 25 60

Goniometer single-axis single-axis multi-axis PRIGo

Robot &
pucks

TELL 
Unipucks

CATS 
Spinepucks

CATS 
Spinepucks

PXIII

PXI

SLS MX beamlines

PXI

• 10	beamline	partners	&	>	20	
regular	industry	customers	

• 6000	PDBs

PXIII

PXI
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MX in-house software development

• robust,	intui:ve	&	
user-friendly	

• allows	exploita:on	of	
latest	instrumenta:on	

• u:lises	latest	
technology	

• provides	expandable	
and	sustainable	
solu:on	supported	by	
a	small	soAware	team
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Overall infrastructure
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DAQ from users’ perspective 2018
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GUI
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Tracker
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GUI



DA+ GUI
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DA+ GUI
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DA+ GUI

1

2

3

4

5

Choose element

Change energy

Transmission search

Take spectrum

Scan edge

DA+ GUI



DA+ GUI grid scan

• Easily	requested	by	user	in	the	intui:ve	DA+	GUI	

• Hardware	(goniometer	&	detector)	and	soAware	control	
allow	for	fast	grid	scanning	

• Eiger	X	16M	4ROI	at	50Hz	

• PXI	computer	cluster	with	16	nodes	(576	cores)	allow	for	
immediate	delivery	of	analysis	(labelit.distl	or	Cheetah)	

• 288	workers	(16	x	18)	

• Eiger	X	16M	4ROI	at	100Hz	grid	with	10.584	images

Wojdyla	et	al,	J.	Appl.	Cryst.,	2016

DA+ GUI
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Eiger X 16M fileWriter

DA+ server

DA+ GUI

node-1node-2node-3

Eiger
DCU

rest api

EPICS
TTL

via broker
fileWriter curl

user inspection

nodes

File server
10 Gbps

Wojdyla	et	al,	J.	Synchrotron	Rad.,	2018
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Eiger X 16M stream

DA+ server

DA+ GUI

node-1node-2node-3nodes

File serverEiger
DCU

rest api

EPICS
TTL

via broker
stream ZMQ

pull 
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queue 1
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Wojdyla	et	al,	J.	Synchrotron	Rad.,	2018
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SSX data collection & analysis

repeat

DA+ GUI

CY+ GUI

adp

adm

DA+ GUI

• Load	sample	onto	goniometer	

• Locate	well-diffrac:ng	crystals	

• Collect	datasets	(so-called	minisets)	

• Process	each	miniset	

• Merge	minisets
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Grid scan & CY+ in sync
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Grid scan & CY+ in sync

• blaaa
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Grid scan & CY+ in sync
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Grid scan & CY+ in sync
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Grid scan & CY+ in sync
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CY+ GUI



Grid scan & CY+ in sync

Merge_ID
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CY+ GUI

Basu	et	al,	J.	Synchrotron	Rad.,	2019



Automatic data merging

JobManager

DA+ server

JobWorkerJobWorkerJobWorkerJobWorker

MergeManager

MergeWorkerMergeWorkerMergeWorkerMergeWorker

DatabaseTracker

beamline user console

beamline computing node

virtual machine

adp

adm
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Automatic data merging

• projects	iden:fied	based	on	the	Merge_ID	(defined	by	user	in	the	CY+	GUI)	

• adm	module_1	counts	all	minisets	collected	for	a	given	Merge_ID	

• at	predefined	hardcoded	intervals	(10,	20,	…,	100,	120,	…,	200,	250,	…,	800)	module_1	sends	a	
merging	request	to	module_2		

• module_2	performs	merging	using	SSX	scaling	and	merging	(sxdm)	package	(wrigen	by	Shibom	
Basu)	and	sends	results	to	the	database

Merge_ID
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The sxdm package
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adm

Basu	et	al,	J.	Synchrotron	Rad.,	2019



Database & tracker

• blaaa
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Tracker



Database & tracker
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Summary	

• extensive	hardware	and	soAware	developments	in	the	SLS	MX	Group	
make	SSX	easily	accessible	to	users	

• in-house	DAQ	soAware	supports	standard	and	advanced	data	
acquisi:on	protocols	

• grid	scan	and	CY+	GUI	allow	fast	loca:on	of	well-diffrac:ng	
microcrystals	and	automate	collec:on	of	mul:ple	small	wedges	of	data	

• on-the-fly	automa:c	data	processing	and	merging	provide	instant	
feedback	

Wir schaffen Wissen - heute für morgen
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Thank	you
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