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PROXIMA 2A - Remote Access for Users

 Before the remote access session (>1 week):
— Obtain your SUNSET project number and password (e.g. 20180123, wDvg2ke7Gt)
— Ask the BL staff to contact the SOLEIL IT group to permit remote access for your project number
— Test the connection to SOLEIL
* Use a « decent » network connection (e.g. ADSL, not modem)
* Download NoMachine
* Screen resolution 2560 x 1440 (MXCuBE is optimised for this resolution)
* Mouse with Left-Right buttons and a Scroll-wheel

e Start NoMachine

— Check the connection parameters (Right-hand click & Edit Connection)
* Name = PX2A (for example)
* Protocol = NX
* Host = nx-vip.synchrotron-soleil.fr
* Port 4000

— Open Custom session on proxima2a-10
* Custom session on proxima2a-10
— Independent display & mouse, which can run a separate instance of MXCuBE or X-terminal for processing

— Open a terminal window from the side menu/icons

* gnome-terminal & [launches gnome terminals]

* mxcube [launches MXCuBE to control your experiment]
* albula [to display diffraction images]

 firefox —P & [to display webcams]

* ssh —X processl [to process data on the 280-core server]



To start MXCuBE:
1) Either click on the MXCuBE icon, 4) If the message window “Couldn’t
2) Or open an X-terminal window (cntl-alt-t) contact ISPyB database...”
*  Type "mxcube” appears,
3) Enter “proposal id”, “password” and/or * click “OK”
click “login”

Starting MXCUBE

/

MXCuBE
Sample: 3:14
Phase Standard Collection ISPyB proposal . A
w: 18001 ] /|43| || D & 100 | v x[000 & @000 &) Focus: (0027 | ||&P| Horizontal: [-1,8210 .| Vertical: |-09297 |, |Transfer = Pt Code: | mx lv)- | - | Password: | || 4@ Login |
Satlind —_— cquisition )
Oscillation start (%): 0 Range per frame () 0.1 Sample tree
Zoom:|S ;] Front [0 CR|Q sak|1s ® @ MNabey oF Fices Totalrange 5600 Mode: | sample changer - | show robot menu |
First image: Full range sample: - o isPyB
& B N Yl X | 4] > X
|_center || save | snapshot J|VisualAlian | Selectll | _ClearAll |BeamCheck/ AutoCenter| Anneal || XCenter | Exposuretime (s) 0.0044 9N . Centring: | Double Click - il | step:
Kappa (°): 0 0
1 2 e
Energy (keV): 1.568 P B M3
Resolution (A). 25 Detector distance (mm) 0O 32
Transmission (%) Flux (ph/s) 1.38e+12 0O 33
[ 34
at (MGy): ..
Estimated dose (MGy) 2.703 i
Data location 0O 36
Folder 0 37
/nfs/data3/2020_Runs/com-proxima2a/2020-11-21/RAW_DATA O 38
O 39
0 310
File name: prefix_1_st#####h5 Browse 0
# ] 312
Prefix prefix
0 313
Run number m '_ 314
Processing 0 31s
N.o. residues: Space group: = [J 316
Unit cell: v [ Pucks
(o b: |0 clo 0 e
a:[o B: 0 al 0 42
Regist [0 a3
egister user
9 0O aa
Couldn't contact the ISPyB database server: you've been logged as the local 0 as
user. [ a6
Your experiments' information will not be stored in ISPyB! M a7
4 O a8
E‘ [ 49
[ 410 ©
Energy Scan a - 12
i} 8 L@
XRF Spectrum =
B Collect Queve Pause
GPhL Workflows
Advanced
D collect Now B Addto queve .
FrontEnd Safety shutter Machine current
open open . as08mA
Machine state
i Open || Close | Open || Close |
[2020-11-21 11:02:45] Data collection is enabled Eomticn
[2020-11-21 11:03:43] Diffractometer: Current phase changed to Transfer
Current:
Hutch temperature
Setto:
Energy
Current: [ 11.5680 keV/ |

X:44Y:1001

Set to: |

Transmission

s
Flux

L ateedtiphs
Beam size

_ 0010x0005mm
Cryostream

Sample changer

curent  [1996% | [gtoragediscspace

Set to: [ |

"] Graphics items

- State:- Diffractometer: Ready Sample changer: Ready Last collect: -




Description of frames: Description of frames continued:

MXC U B E Ove rVieW 1) Sample Microscope frame 4) Beamline parameters, Machine current, CryoStream
2) Data Collection Methods frame temperature, Energy, etc...
3) Sample Tree frame: 5) Log messages: please check here for RED error

* the highlighted line shows messages
puck 3: pin 14 is mounted 6) State frame for diffractometer, sample changer, etc...

MXCuBE

sample centring

Phase Standard Collection ISPyB proposal

w (18001 /(40| @ (100 | v| k000 1| o:[000 || &) Focus:[0027 ||| Horizontal: [-1,8210 1| Vertical: 09297 |1 |Transfer al Code: [ mx | v |- = | Password: | || 4@ Login |
B 2 Range per frame sample tree
Zoon: | S s, Font: [ JRE ef1s R Mode: | Sample changer B 3 | show robot menu |
sample: E S 1sPyB

Exposure time (s): ndicks: 3| step: [1200

Centring: | Double Click =

Kappa ()

Resolution (A)

Transmission (%)

Estimated dose (MGy).

Data location
Folde:

[nfs/data3/2020_RunS/com-proxima2a/2020-11-21/RAW_DATA

. v
@ 38 L&
B Collect Queve Pause

[Advanced

D Collect Now B Addto queue -
FrontEnd Safety shutter Machine current

open open
Machine state

] Open || Close | | | Open || Close |
[2020-11-21 11:02:45] Data collection is enabled =
[2020-11-21 11:03:43] Diffractometer: Current phase changed to Transfer [2500A

Current: =

|252.92mm || Hutch temperature
settor | A :@
Energy
Current: [ 11.5680 keV/ |

Wavelength: [1.072 A ]
Setto: | | kev 2| @)

[Transmission

s
Flux

L ateedtiphs
Beam size

_ 0010x0005mm
Cryostream

Sample changer

Curent [1996% || sorage discspace

Set to: [ |

| et _~ b6 x

State: - Diffractometer: Ready Sample changer: Ready Last collect: - 4 /




ALBULA

() ALBULA
File Synchronize Auto Load“delp

New Windawv Open Save As Export Keys Tools

v View

1) Open an X-terminal widow and type: _ ', AR Vi R

albula or albula_3.2 . R o

2) To set Automatic Loading of images i g s : . L
* Click on “AutolLoad” then “EIGER Monitor” - T gt _ o - —
* The latest image will be displayed every second ‘ ' :

Background (IS Foreground EREIEINESS

* Resolution rings are not possible in this mode el e s - —

3) To change contrast, colour scheme, etc... ; : ot : ‘

BG < # Pixels < FG: 9359799

* Click on “Tools” (top right corner) : 5 e = e : # Phct > PG 5403610
4) To open an HDF5 image file e 3 . i G
* Click “File” then “Open” e e - : 8 vt o

W Plot 3D

* Select a “master.h5” file o o i . e
Bt E3 Highlight Defective Pixels

5) To zoom In/OUt : A ; ] e G £3 Highlight Saturated Pixels
* Use the mouse scroll wheel S : i ; v Sttsiics

¥ Region of Interest

M Line Plot W Box Plot
M Circle Plot B Powder Plot




Bea m Ch ECk 1) Open the “Front End” and “Safety Shutter”

2) Set the Transmission to 100%

BeamCheck should be done: 3) Set the Energy (default 12.65 keV)

* At the start of each session 4) Click on “BeamCheck”

* Repeated every few hours * Wait several seconds for the scintillator to be put in place (10 s)
* After large changes in energy * A blue beam spot will flash up in the sample display

* Potentially for very small or thin crystals 5) The shift in position is displayed in the log frame

Collect | Log

sample centring | Sample changer

Sample: manually-mounted 1SPyB proposal

Standard Collection Y
w: | 0.00 D D |00 | v| k|00 DL e & e 00 l || D& focus: (1131 1| PP 100 | v
Acquisition sample tree
Oscillation start: 0 Range per frame 0.1 v S - Hide SC-details
Number of images: 1800 Total range: 0 2
First image: Centring: | Manual 3-click =
Exposure time (s): 0025 e No filter
Kappa 00019 Phi 0 v ] Bk
Energy (keV) 18 MAD 11
Resolution (A): 2.108 2
13
Transmission (%) 20
14
& shutterless 15
Data location i
Folder o
18
/nfs/data2/2018_Runs/2018-11-16/local-user/RAW_DATA 15
1:10
File name:  locak-user_1_st#st#iths Browse Ll
1:12
Prefix local-user 113
Run number | 1 114
; 115
Processing
No. residues: [200 Space group: - 119
i Puck
Unit cell nex2
afo b: [0 clo 5
22
afo B: [0 v[o 23
& Run processing after collection 24
Run Dozor 25
26
27
28
Queue history
@ 8 ]
1 >
FrontEnd Safety shutter Machine current
Characterisation open open 501.7 mA
- 2 Machine state
Helical Collection Open || Close ety Close Thu Nov 15 20:14
Energy Scan shift Lignes
Y Easokition filling: 4/4

Beam usable
Hutch temperature

XRF Spectrum 3

2.108A

Advanced 342.53mm 212¢
4 5 Addto queve t A - |@) | Fux
Remeasure flux!
X:1336 Y:441 Cryostream
10.00% In place
Aperture Phase :
5 [} temperature: 100.0 K
’ 0 © 00 = 1 & N\ ] v X <] ® 1004 2| [BeamLocation 2 e Sample changer
Front: | 0 Back: | 0 Zoom |10 2 Snapshot Beam check SEan [2018-11-1 wait ... Dewar level in range
[2018-11-16 01 ] Initial mirror ns (vFm, hfm) [mrad]: 3.9061 -4.7577 refillon
[2018-11-16 08:02:26] Initial pixel shift from center (vertical, horizontal): 3.0, 4.9 Energy
eam position adjustment finished after 4 iterations Current; 18.0000 keV Storage disc space
Final mirror positions (vfm, hfm) [mrad]: 3.9062 -4.7578 - _
] Final pixel shift from center (vertical, horizontal): 0.1, 1.8 Wavelength: |0.689 A Total: 458.3G8
Graphics items ] Delta in motor positions [mrad]: 0.0001,-0.0001 e kv - | @|| Fre: 195,068 (43%)

[2018-11-16 08:03:10] Move energy to 18.000 keV'

- State: Setting energy... Diffractometer: Ready Sample changer: Ready Last collect: -



Sample Changer

5) Status of the pucks and pins are displayed in the
* Sample Tree — highlighted in GREY
* Sample changer Contents — T-shaped icon
6) Two ways to load/unload pins
* Sample Tree: Right-Click to MOUNT/UNMOUNT
* Sample changer-Contents: Click LOAD/UNLOAD

1) Click on “Show/Hide SC-details”, then on “Sample changer” tab
2) Click “Power On/Off” to switch ON/OFF the Robot Arm Power
3) Click on OPEN/CLOSE lids

* If LID 2does not open, check that Robot Arm Power is ON
4) Click “Dry” to dry the Cryotongs

* This should done every 8-16 mounts

Collect | Log
Sample centring | Sample changer | M x
-~ 1 = Sample: manually-mounted 1SPyB proposal
State Standard Collection e e |l Password: (@ Login
Ready — G
Acquisition —
S & 0 ang= per frame 01 Mode: | Sample changer ide SC-details |
Load Unload Number o es: 800 Total range: 0 sample: o isPyB
Abo | 1 Full range Centring: | Manual 3-click .
Y & > ~\ X| e (s): 0.025 Detector mode: A ) | g
& puck1 Puck 4 & puck7 iz o fikey :
1 2.3 45 6T 812 3 4567 8| 1:2 34 5 6" Phi: v O puckt A
EEEEEEE EEAEAEE @@
9 10111213141516(( 9 10111213141516(| 9 10111213141516 :
[eleleleleleleleiiielelelefolofofeiicfe e e e fe el ) : :
& puck2 & pucks & pucks :
12345 67 8123 45678||l12345878 B €
AR @EEEEREE AR ® :
9 10111213141516|( 9 10111213141516(| 9 10111213141516 O s
@EEEEE @0 ERE| 908 R 3| Data location =
™ Puck3 | & pucks | & pucks o 0 1
1.2030405 60708 |E172 5354555657 811110263 08 8506 &7, [nfs/data2/2018_Run5/2018-11-16/local-user/RAW_DATA g 19
EPEEEEE ERAAEE EAEAAE@® ;
9 10111213141516(( 9 10111213141516(| 9 101112131415 J 10
[elelelclclelelciiclclelclc e je el fele e Ie] = 0
0 1212
0 113
[ 114
0 115
N.o. residues: | 200 e TrotD [ 126
2 N B 3 v [ Puck2
a (o b: clo [\ 21
= 0 22
5 | B L0 023
LR D 0 24
Arm Power Doz 0 2s
Power Power On Power Off O 26
LN2 Regulation 3 D2
Regulation ( Regulation On | 028
s RO O
e
Lid1 Lid2 Lid3 ) Queue history
( Open | Open | | Open | @ 8 @
Close Close Close B Collect Queve Eaise
- 4
FrontEnd Safety shutter Machine current

Machine state

- 0 st ot ing T
Chai n open open

Commands
Actions: safe Dry Home | Open || close Open | Close
Recovery: Reset put/get | | ResetMotion | |  Clear Resolution
2.108A
Abort | Cireat Hutch temperature
B S Addto queve Set to: A - 9 Flux

Remeasure flux!

Transmission
Cryostream

Current:

Setto: || samplechanger

Data collect is disabled
16] - Diffractometer is in beam location phase

Energy
Current:  [18.0001 keV Storage disc space
Wavelength: |0.689 A
Setto: |kev : | @

- State:- Diffractometer:- Sample changer:- Last collect: -



Sample Centering

1)
2)
3)

Check “Centring mode” = “3-Click”
Click “Auto” to centre the loop
Click “Centre” to launch 3-click centring
* Click on the crystal at 3 omega angles

4) Change the zoom accordingly

5)

Click “Save” to record a centred position

Collect | Log
| |

Other functionalities:

6) Adjust the front and back-lighting if necessary

7) Double-click anywhere to translate to that position

8) Double-click on a YELLOW centred position to move directly to it

9) A green saved position is “activated” and recorded for the data
collection

|— =L
sample centring
|

Sample: MA-ma_83117

12012.11.20.09:14:0] Erear Inadinn camnla_nlasca chack camnla chanaar: CATS nawar ic nnt anshlad

ISPyB proposal
Standard Collection
—_— _ —_— - - _ 20170705 o8 Logout | Group: || set |
w2162 @/ |&#100 | v| k|o00 SIS e:{o00 | |9 ||| &) focus: [0110 ] Lg\#m.o v | T =
B B B B sample tree
Acquisition Mode: | Sample changer ) | Show SC-details
Number of wedges: (4 2 |Range per frame: o1 s R (2
[ oscillation start: |0 Range per wedge: [1 o | [T : e 1
Exposure time (s): |0.025 Detector mode: 9M Filter: [ No fitter -
Kappa: 0 Phi: 0 -
e ‘ ‘ v [ Puck1 A
Energy (KeV): It} [ @ Ma-ma_83116
Resolution (A): ( [ B Ma-ma_83117 Error loading
et ] @ 1:3-Mama_83118
Transmission (%): |20
[ @ 1:4-MaAma_83119
Data location [ B MAma_83120
Folder: [ B 1:6-MA-ma_83122
[ _Runs/. 1-19/201 /_DATA | [ @ 1:7-MAma_83123
[ | ] @ 1:8-MaAma_83130
[ B 1:9-MaA-ma_83124
File name: ref-MA-ma_83117_1_##ti#ihs | Browse | ) B 110-MAma_s3
Prefix  [MA-ma_83117 [ @ 1:11-Gcge 83233
) 0O 1:12-GC-gc_83234
Runnumber (1| 8 s
B [ @ 1:13-MA-ma_83...
[ Characterisation [ @ 1:14-MAma_s3...
Strategy complexity: | single subwedge B 0 @ n15-Mama 8.
o [ @ 1:16-MA-ma_83...
(] Account for radiation damage v O puck2
[] optimised SAD [ @ 21-GCge 83185
& wait for result [ @ 2:2-GCgc_83186
(7] Automaticaly execute diffraction plan [ O 23-GCgc 83187
[ @ 2:4-GCgc 83188
Crystal [0 @ 2:5-GCgc_83189
Space group: | P212121 2 [ @ 2:6-Gcge_83190
Vertical crystal dimension (mm): 0 B 27-GCgc 83191
1 ] @ 28-GCgc83192
Min: [o ] Max [0 o- -
@ m >, »
watmin: [0 | watmax: [0 ) Queue history
it} 8 | @
B collect Queue Pause
FrontEnd Safety shutter Machine current
Gowd  dmdes [ ASOSmATII
- - Machine state
Helical Collection open | Close open | Close
e _
XRF Spectrum (40004 Hutch
Current:
o 375 IR a—
| B Collect Now | 5 Addtoqueve | | Setto: [ A 2@ |Flux
D — — Remeasure fluxt
X: 1304 : 767 Centring Point 2 (kappa: 0.00 phi: 0.00) created [ Cryostream
> & = v x () > (1004 2] |Transfer B
- = | = - = § Setto: sample changer
Front: [0 1R @) Back[15 JP®)(®) zoom(s :|| centre | swe || wuine || rid || snapshot || setectall | clearall |seamcheck| Auto | 7:36:41] No sample in ISPyB For location (8, 9) s ‘ el
S |BEAM 2] ] No sample in ISPyB for location (8, 10) refill On
] No sample in ISPyB for location (8, 11) Energy
] No sample in ISPyB for location (8, 12) Current: |ﬂ.uovo keV Storage disc space
] No sample in ISPyB for location (8, 13)
] No sample in ISPyB for location (8, 14) Wavelength: |1.550 A
O o ] No sample in ISPyB for location (8, 15) Total: 458.3GB
] Graphics items c 4 3 2 7:36:41] No sample in ISPyB for location (8, 16) Setto: ( J(kev 2 |/@]| Free: 1826GB (40%)

A4
mx20170705@PROXIMA2A State: Setting energy... Diffractometer: Ready Sample changer: Disabled Last collect: -



1) Click CHARACTERISATION
2) Click on a saved position
3) Enter directory & prefix
* NO blanks or special characters!

4) Set parameters: default values [range] : 5) Click “Collect Now”, or

a) Number of wedges = 4 [1-4]

b) Oscillation range per frame = 0.1°

¢) Number of images per wedge = 10 [1 — 14400]

d) Exposure time per image = 0.044 s [>0.0043 s]

e) Energy (keV)=12.650 keV [6 — 18 keV]

f) Resolution (A) = depends upon energy & distance
* Distance =[120—-1000 mm]

g) Transmission = 100% [default, 0.1 - 100%]

a)

b)

“Add to Queue”, if you
wish to add another data
collection

“Collect Queue” to launch
all data collections

Collect | Log

sample centring

[ Graphics items

]

] No sample in ISPyB for location (8, 12)
] No sample in ISPyB For location (8, 13)
]
%

5:4

No sample in ISPyB for location (8, 14)

No sample in ISPyB for location (8, 15)

No sample in ISPyB for location (8, 16)
i i

8 1
[2018.11.20 0a-11:0a1 camnla nl. A la ch ATS newar i nak anshlad

Sample: MA-ma_83117 ISPyB proposal
Standard Collection
e S - 20170705 | o8 Logout | Group: | || set
wlme :|[@|= & (@100 | v| o0 | (® =& @ (000 (&) focus:[0a10 | @[#10,0 = e . \==5)
Acquisition Mode: | Sample changer = | Show SC-details
Number of wedges: |4 = |Range per frame: [oa ]
<) sample: B S 1spyB
[ oscillationstart: |0 Range per wedge, [1 | e R A
Exposure time (s): 0025 | petector mode: 9M 2 . - ”
[oozs | Filter: | Nofilter z
Kappa: 0 Phi: 0 -
pp: [ J 4 L v [ Puck1 N
Energy (KeV): It} | ) @ MaAma_83116
Resolution (A): ( | [ @ Ma-ma_83117 Error loading
S P [ @ 1:3-MAma_83118
Transmission (%): |20 J
= [ @ 1:4-Mama_83119 L
Data location 3 [ @ MAma_83120
Folder: % ) © 1:6-Ma-ma_83122
[ _Runs/ 1-19/201 |_DATA / | [ B 1:7-MAma_83123
[ / ‘ [ @ 1:8-MaAma_83130
] @ 1:9-MAma_83124
File name: reF-MA-majSlWJ_wuuuuV | Browse 0) @ 110-MAma_83..
Prefix  [Mama 83117 | [ @ 1:11-Gege 83233
1:12-GC-gc_83234
Runnumber (1| ce i
L [ @ 1:13-MA-ma_s3...
[ Characterisation [ @ 1:14-MAma_83.
Strategy complexity: | single subwedge B ) @ 1:15-Mama 83
[ @ 1:16-MA-ma_83...
() Account for radiation damage T ek
[ optimised SAD [ @ 2:1-Gcge 83185
& Wait for result [ B 22-Gcge 83186
() Automaticaly execute diffraction plan [ 0@ 23-GCgc 83187
[ B 2:4-GCgc_83188
Crystal [ @ 255-GCgc_83189
Space group: | P212121 & [ @ 2:6-GCge_83190
Vertical crystal dimension (mm): [ B 27-GCgc 83191
. [ @ 28-GCgc 83192
Min: [0 ] Max [0 | ae Ch -
— — @ F— O >
watmin: [0 | watmax(0 | [licucie hetomy
@ 8 D @
D Collect Queue ‘— Pause
FrontEnd Safety shutter Machine current
closed i
Helical Collection Open | Close open | Close
Energy Scan — 5
XRF Spectrum (40004
Current:
Advanced [283.79mm
B Collect Now J‘_ & Addtoqueve | | Setto: |A 2@ Fux
Remeasure fluxt
— ; Transmissi
X:1304 Y 767 Centring Point 2 (kappa: 0.00 phi: 0.00) created QAT ason Cryostream
— O 14 ] N\ ] = (4 3 ] 100y 2| [Transfer B
- 5 - = > " (oo : = = Setto: sample changer
Front: |0 Q@) sak[1s 1 ®)@) zoom(s || cenre | swe | tine J\ Grid | snapshot || selectall || clearall |Beamcheck| Auto | :41] No sample in ISPyB for location (8, 5) ] e —
(BEAM 2 1] No sample in ISPyB for location (8, 10) refill On
No sample in ISPyB for location (8, 11) Energy

Current: 8.0000 keV' Storage disc space

Wavelength: [1.550 A

Set to:

Total: 458.3GB

: [ [kev 2 @) Free: 182.6GB (40%)

mx20170705@PROXIMA2A State: Setting energy... Diffractometer: Ready Sample changer: Disabled Last collect: -




. 1) Click STANDARD COLLECTION
Standard Data Collections 2) Click on 2 SAVED centred position

3) Check & set all parameters, typical values [range in brackets] are:
a) Oscillation range per frame = 0.1° [0.01 - 720°]

— 1 b) Number of images = 3600 [1 — 14400]
c) Exposure time = 0.044 s [default, range: >0.0043 s]
Phydocyanin_P1p07_Pt-rm1_1 (Point not defined) d) Energy (keV) =12.650 keV [6 -18 keV]

andard Collection —— . o .
Standard Collect e) Resolution (A) = depends upon energy & distance

Aglsl’('i;':;"n start: 270 Osc. range per frame: 0.1 *  Distance = [110 - 1000 mm]
Ninnbe o b opons e rrone | f) Transmission = 100% [default, range: 0.1 - 100%]
S 1 4) Enter directory & prefix
SR 3 —— Dottt = . * NO blanks or special characters!
5) Click “Collect Now”, or
e & mao =TT a) “Add to Queue”, if you wish to add another data collection
Ranistion (1 — b) “Collect Queue” to launch all data collections
Transmission (%): 10
(& shutterless

Data location
Folder:

/nFs/data2/2018_Run5/2018-1
/phycocyanin-Pt
File name: Phycocyanin_P1p07_Pt-rm1_1_###### hS Browse
Prefix Phycocyanin_P1p07_Pt

Characterisation

Helical Collection

Energy Scan

XRF Spectrum

Advanced
4 » | 5 Addtoqueue

?

Front: | 40 DR sak 0 R e



1) Click HELICAL COLLECTION

He | Ica | Data Co| |ectio ns 2) Centre and SAVE TWO positions

3) Click on one SAVED position

4) CNTL-click on a second SAVED position
a) This will create a GREEN line

5) Check & set all parameters as for Standard Collections
a) Transmission = 100% [default]

6) Enter directory & prefix

7) Click “Collect Now”

Sample: 1:2

w0z | (@)@ (@100 [+ c[oon [:|[e|| &) o 000 ||| fous 015 ;|| &100 || Standard Collection

Characterisation

Helical Collection L 1

Line )
Name  Start point | End point

Line2 2 4
Line3 4 S

— | swap points |

Create Create auto line

J| | | Remove

Acquisition
Oscillation start: \ 0.02 Osc. range per frame: ‘ 0.1

Number of images: [1800 Total osc. range: |1800
First image: [1 Full range < 5
Exposure time (s): [0.025 Detector mode: |0 =

Kappa: |0.0023 Phi:

(reem |1 wao o 5a
Resolution (A): [25

Transmission (%): [None <

e
=
3
B
S

& shutterless

Data location
Folder:

File name: ~local-user_1_s#####.hs Browse

Prefix |local-user | - 6

Run number | 1 |

& compress data

Processing
N.o. residues: | 200 Space group: | -

Unit cell: 5
Energy Scan
XRF Spectrum

Advanced

P Collect Now < B8 Addtoqueve | 7

sample_info None
X:484Y:55 [2018-11-12 10:08:51] start_centring_method 2018-11-12 10:08:51, method Manual 3-click,
sample_info None
Aparture Enase [2018-11-12 10:09:17] start_centring_method 2018-11-12 10:09:17, method Computer automatic,
o - & N\ ] - (4 X (<] > 1008 ) [Transfer s sample_info None
Front: | 26 - ‘E; g,‘ Back: | 24 i E‘ i? Zoom |7 ;|| centre | Save | Line Grid || Snapshot || Selectall || Clearall |Beam check| Auto — [2018-11-12 10:10:21] start_centring_method 2018-11-12 10:10:21, method Manual 3-click,
: sample_info None
[2018-11-12 10:10:59] MicrodifMotor stop
[2018-11-1210:1 1:02} MicrodifMotor stop
6]
]

[2018-11-1211 MicrodifMotor stop

[2018-11-12 10:11:12] MicrodifMotor stop

[2018-11-12 10:14:54] start_centring_method 2018-11-12 10:14:54, method Manual 3-click,
sample_info None

["] Graphics items



. 4) Check & set all parameters as for Standard Collections
Grld & MeSh Scans . Verifythpe starting angle
* Exposure time > 0.010 s [recommended]
_ 5) Enter directory & prefix
1) Click ﬁD\./A:!\lCED 6) Click “Collect Now” & wait for the scan to finish
2) Click “Grid 7) The calculation may take a few minutes:

3) Click-drag the mouse from the Top-Left down to Bottom- « A results window will appear

Right to select an area to scan 8) Results can be recalculated:
* raster_scan_analysis.py -h

Collect | Log
sample centring

sample: 1:2

w1241 @D @ |(F100 ] oo @D L oo B L focus: [0.119 |2 || &|[& 100 LvJ Standard Collection
Characterisation

Helical Collection
[Energy Sca
XRF Spectrum

Advanced - 1

Method: | MeshScan =16

Grid
Horizontal spacing (um): 10.00

Move horizontal: |42 || &

Vetical spacing (um): 5,00

Movevertical: ||| 8 |
) Adjust size

Name Lines  Frames per line
Mesh 1 49 26

& Displ y: 6] | overtay color |

@ oraw | | Movetocenter || Remove ||

Acquisition
Oscillation middle: [152.41 | osc. range per frame: s

Number of images: 1274 Total osc. range perline {13

Full range

First image: [1

Exposure time (s): [0.002227 | etector mode: |0

— 4

Kappa: lo | Phi:

°

Energy (keV) [126681 | maD p:-
Resolution (A): [2s J

Transmission (%): [12794

& shutterless

Data location
Folder:

| 18_Run5/2018-11-12/locat- |_DATA
\ <+ T
File name:  local-user_1_s#t##i#itths ‘—l | Browse |I-

P Collect Now ‘ S Addto queue

(92}

i 6

" o . [2018-11-12 11:12:12] Data collection is enabled
X:613Y:37 Click Save to store the centred point or start a new centring | [3018-11-12 11:44:01] ProposalBrick: querying ISPyB database...

Aperture Phase [2018-11-12 11:44:01] Using local login: the data collected won't be stored in the database
1008 = T [2018-11-12 11:44:01] log in successful

- — > & N ] = v X B3 1
Front: (26 |0 |R|(@) eack[2a [0 |PR|(R) zoom|7 :]| centre || save | wune | Gjd | snapshot || selectall | clearall peamcheck| auto | =

("] Graphics items

- State: - Diffractometer: Ready Sample changer: - Last collect: -



Processing Data

* Open an X-terminal window on proxima2a-10 or SRV4 terminal
— Note: the cluster processl is not available on the machines proxima2a-6 and proxima2a-7

* Logon to the calculation cluster by typing:

— ssh —X processl

* Go to current directory where data were collected by typing:

— goimg

e Launch XDS on the current or most recent collected data with:

— goxdsme

e Launch XDS on older data from the process directory with:
— xdsme [options] ../my crystal 1 master.h5

-h [help shows all options]

-a [anomalous]

-s P21 [spacegroup name oOr number]

-c “43 55 289 90 90 90” [unit cell in quotes]
—--brute [for difficult indexing cases]

--weak [for cases with weak diffraction]

-r 1.2 [sets the high resolution limit]

-3 [relaunch from IDXREF step]

-5 [relaunch from CORRECT step]



X-ray Fluorescence Spectra

1) Set Energy to 15 keV 6) The display of X-ray Fluorescence spectra

2) Set Transmission to 1% 7) Click “Fit Again” to automatically fit of common elements

3) Click on “XRF” tab to specify folder & prefix 8) Click “Configure” and “Peaks” tab to change the selected elements
4) Setcounttimeto10s 9) Click “Fit Again” to refit the spectrum

5) Click “Collect Now” 10) Click “Peaks Spectrum”....???

MXCUBE
Collect | Log
sample centring | XRF spectrum =
: Sample: 1:10 ISPy proposal
Datn location Standard Collection T
Folder: /nfs/data2/2018_Run5/2018-11-16/local-user/RAW_DATA || Browse
Characterisation
/Morera/Moa Sampla Uew
Helical Collection Mode: Sample changer = Show SC
Filename:  x2_1_tttttitittt.raw —
Energy Scan & 1Py
Prefix: x2
XRF Spectrum Centring: | Manual 3-click -
Run number: 1
Data location Filter: No filter =
& compress data
Folder: ¥ ) opuki
Parameters ud
Count time (s): 100 3 /nfs/data2/2018_Run5/2018-11-16/local-user/RAW_DATA el
]2
Excitation energy (keV): |15.0 /Morera/Moa S
& Adjust transmission [E0Enz AL aml Browss v [] Characterisation-1
Prefix x2 ref-x1_1 (Poin... Charact. Not done
4 Run number |2 24
Fit of Unknown Origin from X 7272 to 7277 0 1s
- - . = Paramel s
Function Mca Hypermet s Short Tail Long Tail Step Tail Configure Count time (s): 10 o
Background | Linear & Escape [ Pileup (] Strip Back. 8 Tools Excitation energy (keV): [15.00 018
GRAPH | TABLE | CONCENTRATIONS | DIAGNOSTICS —
v [ 110
X117 tws | E 0 &7 x:[13.96 ¥:[2535 & v [] Characterisation- 1
[ refx2_2 (Poin... Charact. Not done
500 — v [C) XRF spectrum- 1
x2-1(Point-1) Done
at]
O 112
0 113
) 1:14
400 | 115
0 116
v [ puck2
/ 21
6 :
300 o ) Queue history
2 1] 8 7]
s >
°
o
200 - 5 FrontEnd Safety shutter Machine current
gpan) ool 500.2 mA
Machine state
Open || Close Open || Close THi NGV A5 2014
1 N Shift Lignes
Resolution Aoy
1.687A
o Cutrent Hutch temperature
Advance 21599 mm 215¢
B CollectNow A =)@ Fux
Remeasure flux!
Cryostream
1.00% In place
rature: 100.0K
Sample changer
U= T T 1 [2018-11-16 16:52:54] Move energy to 15.000 keV Dewar level in range
0 2 14 [2018-11-16 16:53:13] Starting xrf spectrum refill on
Energy 3] xrf_spectrum Energy
3] dir(xrf_spectrum) [_class, ict, it Current: 15.0000 keV Storage disc space
—Data —Fit — Continuum ; it
\of Wavelength: |0.827 A w
Fit Again! Print HTML Report | | Matrix Spectrum | | Peaks Spectrum Set to: kev - || | |Free8STE(82%)




Energy Scans

1) Set Transmission to 1%

2) Click on Energy Scan

3) Select an element

4) Specify the folder & prefix
5) Click “Collect Now”

Collect | Log

Sample centring | Energy scan

]
| (=] (<] (] (o] (€] [ne]
(][] (] (1] (][] ] ]
(] ] [s<] (5] (] [ o] ] o] (][] [oo] ] ] [<] I
3 )} ] e e e | o 3 )
53 53 5 e e e
23 = | 3 S =

[ce] [Pr] [Nd] [om] ] [e] [ (78] [ov] [ro] [Er] [im] 2]

0 3 {3 = e e e = f e e

Element: Se Edge: K
0.14 4

A

o A\
2 Y P
| / G ¥ L W s
. /
% /

0.02 -
] o

()]

counts

T T T T T T
12.64 12.65 12.66 12.67 12.68 12.69

energy
— Energy
1,000 4
800 o 7
600 -
> 4
400 |
200 o
04
T T T T T T T T T T 1
0 200 400 600 800 1,000
X

- State: Queue started Diffractometer: Ready Sample changer: Ready Last collect: Sample centering : Successful (2018-11-16 16:58:20)

6) The Energy scan will plot the XANES spectra in real-time
7) CHOOCH will be displayed automatically
* The pk, ip and rm energies will be updated in the
Standard Collection tab in the MAD menu
8) If the Energy scan or CHOOCH fail, click STOP
9) If the Energy scan was completed, then in a terminal window
type (the option —e specifies the element):
chooch —e Se MyEScan.raw

x2-2(Se K, Point - not defined)

Standard Collection &8

Characterisation Sample tree

Helical Collection Mode: Show SC-details
2 ——P cneroysan 2 ispyB
[l D Centring:
[l ‘:I Se - K (34, Selenium) ‘:I El [l D Filter: No filter
(][] [ [E][F] [ |7 O puas
as)

<

Characterisation - 1

refx1_1 (Poin... Charact. Not done

O
=

ll
O | -0
m[m

14

) ) e o o e o 5 o e 0 15
) ) e e e ) e e S

17
18
Data location 19
Folder: v & 10
4 /nfs/data2/2018_Run5/2018-11-16/local-user/RAW_DATA v [ Characterisation - 1
ref-x2_2 (Poin... Charact. Not done
/Morera/Moa
v [ XRF spectrum- 1

File name:  x2_2_it#itiit.raw Browse () x2-1(Point-1) Done
Prefix x2 v & Energyscan-1

Manual centri... Input accepted
& x2-2(seK,P... Inprogress
Parameters B 5]
112
113
114
1:15
1:16

Run number |2

Queue history
3] 8
8 —_— @ stop Pause

FrontEnd
open

Open || Close

XRF Spectrum

Advanced

5 —_— P B Addto queve

Energy scan
[ ]

[2018-11-16 16:58:20] Energy scan started. ({'title': ‘Element: Se Edge: K', 'scaletype': ‘normal, ‘xlabel’: |-
‘energy’, 'ylabel': ‘counts’},)

[2018-11-16 16:58:24] get_edge_energy in energy_scan.py K

[2018-11-16 16:58:24] optimizing transmission at 12.698 keV

[2018-11-16 16:58:33] current_transmission 0.500

[2018-11-16 16:58:37] Transmission optimized after 2 steps to 0.125

[2018-11-16 16:58:37] get_edge_energy in energy_scan.py K

[2018-11-16 17:00:45) parse_chooch_output

Machine current
500.8 mA
Machine state
Thu Nov 15 20:14
‘Shift Lignes
filling: 4/4
Beam usable
Hutch temperature
216C
Flux
Remeasure flux!
Cryostream
In place
temperature: 100.0 K
Sample changer
Dewar level in range
refillon

Storage disc space

Total: 10.9T8

@ Free: 8.9TB (82%)



MAD Data Collections

Phycocyanin_P1p07_Pt-rm1_1 (Point not defined)

Standard Collection

1 Acquisition

Oscillation start: 270
Number of images: 1800
First image: 1
Exposure time (s): 0.025
Energy (ke\ 11.604
Resolution (A): 2.717
Transmission (%): 10

[ shutterless

Data location
Folder:

/nfs/data2/2018_Run5/2018-11-07/local-user/RAW_DATA

/phycocyanin-Pt
2 @‘Phycocyanin_mp07_Pt-rm1_1_######.hS
Prefix Phycocyanin_P1p07_Pt 7
Characterisation
Helical Collection
Energy Scan

XRF Spectrum

Advanced

P Collect Now

| Osc. range per frame:

| Total osc. range:

| Detector mode:

@ 3

B Addto queue 54%

1) Click on Standard Collection

2) Enter directory and prefix

3) Click the “MAD” radio button

4) Select an Energy (e.g. rm1, 11.609 keV)
5) Click “Add to Queue”

6) Select second Energy (e.g. pk)

7) Click “Add to Queue”
0.1 8) Select a third Energy (e.g. ip)
{1500 9) Click “Add to Queue”

= 10) Each data collection will appear in the Queue
11) Click the “Collect Now/Stop” button

-

Collect | Log

Sample tree
Mode: Show SC-details
= ISPyB
Centring:

Filter: No filter 2

) 14

O s

O 16 ’ ’
v &7 /

¥ ] Energyscan-1

& standard-1

Browse ) Manual centri...

10

["] Phycocyanin_... Collection done
& Phycocyanin_...

& Phycocyanin_...

Collecting

] 18
19
J 110 =

] Queue history

Cr i
]

Pause

Collection

5,7,9



Manual Raster/Grid Scans

For those unafraid of keyboards, raster/grid scans can be done via command line on p10:

raster_ scan.py
-d /data2/2018 Run5/2018-11-25/local-user/RAW DATA/crystall/rasterl [directory]
-n prefix 1 [prefix NAME]

-x 0.1 [Horizontal scan width in mm]

-y 0.1 [Vertical scan height in mm]

-c 50 [number of COLUMNS, 500 * x = 2 pum steps]
-r 50 [number of ROWS, 500 * y = 2 pm steps]
-a 123.25 [start ANGLE in degrees]

-A [ANALYSE]

A Figure_1 window will open and display :

For more information, type:
raster scan.py -h

or

raster scan analyse.py -h

25 Nov 2018
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The older version of raster/grid scans can be done via command line on p10:

area_scan.py
-d /data2/2018 Run5/2018-11-25/local-user/RAW DATA/crystall/rasterl [directory]
-n prefix 1 [prefix NAME, default = « grid_ »]

-x 0.1 [Horizontal scan width in mm]

-y 0.1 [Vertical scan height in mm]

-c 50 [number of COLUMNS, 500 * x = 2 pum steps]
-r 50 [number of ROWS, 500 * y = 2 pm steps]

-p 331.25 [start ANGLE in degrees]

A window will open and display :

For more information, type:
area scan.py -h

25 Nov 2018



X-ray Centering (excenter)

X-ray centering can be accomplished via command line on p10:

excenter.py

-d /data2/2018 Run5/2018-11-25/local-user/RAW DATA/crystall/rasterl [directory]
-n prefix 1 [prefix NAME, default = « excenter_ »]

-1 0.1 [scan LENGTH in mm]

-a ‘(60,150,240,330)" [scan ANGLES in degrees in ‘tuple’ format]

The goniometer should automatically move the calculated center position. Then click SAVE in MXCuBE.
A window for each angle will open and display (note that the windows may display behind other windows) :

To only interpret images already collected:
excenter.py -i

For more information, type:
excenter.py -h

25 Nov 2018



Sample Changer — « Error messages »

MXCuBE will display error messages returned by the CATS robot in the Sample Changer tab:

CATS message window : incoherent diffracto detection. This means that the goniometer and the robot

disagree whether a sample is mounted or not...
* Check the CATS robot arm position
* SOAK? —Then ABORT, CLEAR
OTHER? — Then contact the BL staff ASAP!
e Check if the sample in in the CryoTongs
* ABORT, CLEAR, HOME, DRY

* Isasample mounted on the MD2?
YES? — Then the previous sample was manually mounted, remove it manually and try again.

NO? — Then the CATS failed to pick up the SPINE pin (similar to the Missing Sample condition)

* Try to MOUNT or LOAD again

 Ifitfails again,
Check that the sample is really present via webcam “CAM8”

Click DRY to dry the cryotongs (3 min), and then MOUNT again

e Ifitfails a third time,
Move the puck to another position in the CATS Dewar

CATS message window: WAIT for TrfGtd condition:
The robot is waiting for the “transfer granted condition” to be given by the MD2

Check if the MD2 really is in Transfer Phase
e Select TRANSFER in the Phase menu

* ABORT
* Try to MOUNT again



Sample Changer — Missing Samples, Collisions, Arm Power, etc...

Sample centring | Sample changer

If the robot fails to mount a sample pin: cate
* This is known as a MISSING SAMPLE or INCOHERENT DIFFRACTO condition BBy
e Try to MOUNT or LOAD again i - -
* If it fails again, = |
* Check that the sample is really present via webcam “CAMS8” me—-
* Click DRY to dry the cryotongs (3 min), and then MOUNT again 12345678|/12345678|/12345678
. |f f | h d i ?%?%%%%% 9 10111213141516 ?%?%%g%%
It falls a third time, - CELLEEL) |leseeasae
* Move the puck to another position B ruck2 & pucks | @ pucks
1025354558 60 784l 18283045 S6 78N | | E10 283 48526078
. 9 10111213141516 9 10111213141516 ?%?%%%%%
There are two types ROBOT COLLISIONS (usually in the Dewar): \ \ |eeeee@e®
. SOFT Collisions & puck3 | & pucks | & pucks
-_— ) 123 4.5 67 8|12 3456 7 8|12 3456 7 8
* Symptom: the rObOt arm Slmply Stops 9 10111213141516 9 10111213141516 ?%%%gtgﬁ
» These collisions can be recovered easily \ I |®®®08888)
* Click the SAFE button (untested in MXCuBE Qt4)
*  Wait several minutes as the robot arm dries and recalibrates
* Check that the sample is still present in the Dewar
* Try to MOUNT again
* HARD collisions require manual intervention:
* Symptom: the robot arm stops, but the cryotong is dislocated e
* The SAFE command will not run Power E— e ORI OF
*  When entering the hutch cryotongs will make a hissing noise L"““““::g"ulam —_—
* Ask for help from the BL staff or call 9797 (Hall Coordinator) » e
* They will move the robot arm away from the collision point e e ——
and to the HOME position Close Close
. . . . rcode
If the robot fails to move after you have been in the hutch (loading pucks): T CE S —
* This might be because the Arm Power is OFF condition .
* Check that the ROBOT KEY is turned to the DOWN position Actions: sfe || Dy [ Home
° C|ICk the POWER ON button Recovery: | Reset put/get | | ResetMotion | |  Clear

Abort

* Try to MOUNT again
* If it fails again
* Contact the BL staff or Hall Coordinator (9797)

CATS message

Remote Mode requested



1)

2)
3)
4)

5)

6)
7)
8)

Before You Leave PX2-A

UNMOUNT the sample with the robot via MXCuBE
— Itisimpossible to open a lid with a sample on the goniometer!

OPEN the LIDS via MXCuBE
CLOSE the Safety Shutter via MXCuBE
ENTER the hutch
—  Press the blue PSS button & turn the CATS key to the top position (manual)

Remove your pucks
a) Screw on a puck cover on to a puck-loading-tool
b) Push the puck cover down onto the puck base
c) Tilt the puck loading tool slightly towards the center of the lid

d) Lift the tool up, the base should be attached
. If the base does not come up, try « girating » the tool to dislodge the base

e) Unscrew the puck from the tool
CLOSE the hutch door
TURN the CATS key to the bottom position (remote)

CLOSE the LIDS and DRY-SOAK via MXCuBE
—  This keeps ice from forming in the Dewar!



