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Sample Tab
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" Hutch % Sﬁm[ﬂﬂ\:." Hasterg\ Collect \\'Screening\ Scan ‘\ Users \ Logs \\

Oomega
( 0.000 ¥ |deg

Sample:Low Res ] Sample:High RESW

Start | Cancel |

Beam Size Display Sample Window
ﬁuSer Specified  w| H:[0.020 wimm V:[0020  wmm ‘

View Hutch W

Zoom

q
( 8.0000 = |X ‘ ( Take ‘ 1
Rotate +-n Arvow distance
ﬁ 1.0 *|dey ﬁ 1.0 w|um
Rotate kMove
-
+30| +n
160
-390 n ﬂﬂﬂ

- Low Res Light Intensity
1 oz

~ Ring Light Intensity

i |: out in |

Intensity

347

Piezo mimor . Colimator Vertical ‘ Pin Diode Support ) I
M
) IN O | R save N - (3] .
H Pos: 0.32 O
am T — el T Pos: 72.19 T Pos: -0.70
22 Jun 2009 18:33:12 NOTE: This client may now issue commands. P
APS Current LA APS Shutters W Endstation Secured Endstation Shutter [e{{L31] | Zero 3.79

Colleet:| Idle ETA:[  NiA Undulator: | 140183 keV |[H1 Energy:|12.66()0 keV Control: | Active Shutter: [ Closed

Sample Tab

B Whatis it?

— All controls related to
visualization in one place

— Pop-out window gives constant
access to sample visualization

B Uses
— Sample centering
— Manual beam alignment
— Rotation axis alignment
m Controls:
— Pop-out button
— Lighting
— Move, zoom, snapshots
— Beam size display
— Related motors
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Sample Tab: Pop-out feature

Sample Window
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Blulce-EPICS with the sample tab popped out

B Button in the upper right of the sample tab pops up a second copy
M Uses large desktops or dual monitors more effectively
B Provides constant access to sample view and controls
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Sample Tab: Lighting

e Gt e
= Y vom | s Qou—al e X T

— Low Res Light Intensity

| | 4.52
— Ring Light Intensity
| |1 0.00
— Backlight
| ouT | In]
Intensity
| | 3.10

Lighting controls on the left side

of the sample tab

B Fiber-optic lights
— Low and high res
— Along the camera axes
B Ring Light
— High intensity LEDs
B Backlight
— In while using the sample tab
— Out for collection, since it blocks the beam

— Move out is automatic before collection,
scans

M Effective ranges
— Only a portion of the slider is used

— Hosts will show you how best to set each
light




Sample Tab: Move, Zoom, Snapshots

Sample Low Res 1 Sample:High Hes]

— Zoom ——  —3napshot -
| 12.0000 =[x Take |
Rotate « n Mervowr distance
| 10 v|deg | || 1.0 ¥ |um

Hotate kMove
=

4 3
hd

3-click selector

B Continuous Zoom u Translat_e _
— Separate for low, high res — Point and click
— Enter a value, click start — ATFOW butt_ons

B Border — Distance field
— Red border indicates ready B Snapshot

B Rotate — Saves low-res and high-res camera views
— 180. 90. n buttons to a subdirectory in your home directory
_ 1o field m 3-click

— Click to start, then click to center 3x
— Sample will rotate between clicks
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Sample Tab: Beam Size Display

B Changes with zoom and
camera

M Settings
— Off
— Guard slits

» Defined on hutch
tab

— Collimators
* 5um/20um
e 10um
* Full beam
— User Specified

« Can be used as a
measuring tool
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Sample Tab: Related Motors

® Collimator
— 5um, 10um, 20um, 300um (scatterguard)
— Out when using sample tab, in for collection
— Move in is automatic before collection, scans
® Piezo Mirror
— Adjusts the beam position
— Click ‘M’ to use the sliders g ==
— Not normally needed e = e
B Beamstop L
— Either this or the pin diode must be in to protect the detector . A,
— Enforced in Blulce =
B Pin Diode e
— Indicates beam strength at the sample
— Not normally needed

rezo mirror Colimator Yertical I'in Diode Support Deamstop
B
oul save I
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Motor controls at the bottom of the sample tab
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Raster Tab

B What is it?
— Atool for finding crystals
M Uses

— Find small, invisible crystals
— Find the best diffracting areas of

large crystals
m Diffraction vs Fluorescence
— Complement each other

— Diffraction measures directly

what you want
— Fluorescence is ~4x faster

» 400-cell diffraction raster

Y2 second exposure
= 27 minutes

e 400-cell fluorescence raster

Y2 second exposure
= 6.5 minutes

® Controls
— Grid parameters
— Collect parameters
— Results table

A
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Eile HMetwork ©Options

BLU-ICE: Beamline ID-B Version 2009.1 Build 1182

Help |

Done
Control Position
| Omega 9126
Sample X  0.17

SampleY  -0.029
s ‘ Samplez 15368

Raster mode

Grid (um)
Width: — Height:

Cell Size (um)

Width: | | Height: |
Settings
Expose(sec): Delta(deg):

Diffraction image options

Prefix

Huteh \\ Sample\l Raster \ Collect \Screening\ Scan \ Users \ Logs \

UNDER DEVELOPMENT

F
-

Dir:
Options X Y Frame | Row Col Spot Total In-Resolution Tozal
@ 600 350 13 1 5 150 122

60.0 0.0 14 2 5 165 158

600 350 15 3 5 79 77

1000 350 16 1 5 108 73

17 2 141
" . .
10 Apr 2009 17:55:10 NOTE: colln: move OK! I—;

APS Current 102.2 APS Shutters Enabled Endstation Secured Yes Endstation Shutter m |_Zero | -0.02

Collect: | Writing ETA:| MA

Undulator:| 8.4901 keV,W Energy:| 8.4001 keV Control: | Active Shutter: | Closed

Raster tab




Raster Tab: Diffraction

BLU-ICE: Beamline ID-B Version 2009.1 Build 1182

File MNetwork Options ﬂelpl

Hutch \ Sample . Raster \ Collect \Screening\ Scan \ Users \ Logs \
UNDER DEVELOPMENT

ead
s oo B Steps

| st || Omega 9085

4 Sample X  0.17
Sample Y -0.029
SampleZ 15368

— Grid setup

— Collection parameters
— Raster

— Results

~ Raster mode
(3 Diffraction (" Fluprescence

Grid (um)
width: (220 |3| Height: (100 |

Cell Size (um)

width: 40 2| Heignt: 35 [3]

|- Settings

Expose(sec): E| Delta(deq): |

Diffraction image options

Prefix l raster |

Dir:  [/mntrevagrsliuseroral |5e|ect]

- Options Status X Y Frame  Row Col Spot Total In-Resolution Total Good Bragg C
Enable Processing i 1000 -35.0 1 T 1 =
-1000 00 2 2 1
-100.0 35.0 3 3 1
600 -35.0 4 1 2
-600 0O 5 2 2
-60.0 350 6 3 2 -
I I

[»]
10 Apr 2009 17:52:46 NOTE: colln: move OK! -

APS Current APS Shutters Enabled Endstation Secured Yes Endstation Shutter m | Zero | -0.02

Collect:l Writing ETA:| MNiA Undulator:| 84901 keV |H1 Energy:| 8.4001 ke¥ Control: | Active Shutter: | Closed

=

Raster tab in diffraction mode

A
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Diffraction Rastering: Grid Setup

- Grid {ur)

Width: |220 5| Height: |00 ;]

- Cell 5ize {(urm)

Width: |40 - | Height: |35 EJ

Grid setup from the left side of the raster tab

B Grid, cells are rectangular

B Typing immediately updates grid Grid display on the raster tab video
display

B Grid size is a minimum, will be rounded
up

35um cell height
— 100um grid height
— =3 rows




Diffraction Rastering: Collection Parameters

B Same as collect tab
— Exposure time
— Delta

[ Mgst be set beforehand on the hutch
fa

— Detector distance

— Energy

, — Attenuation

-Diffraction image options - B OQutput prefix and directory

— “raster” prefix gives filenames like
raster_0.0001

B Enable processing
— Does not affect speed

Expose(sec): |1.0 | Delta(deg): |0.5

Prefix | raster |

Dir: |fmnt€euagf51fu52rmra| ‘Select|

r Options
Enable Processing

Diffraction collect parameters from
the left side of the raster tab




Diffraction Rastering: Results

Status X b Frame = Row Col Spot Total In-Resolution Total
DONE 60.0 -35.0 13 1 5 150 122
DONE 60.0 0.0 14 2 5 165 158 39
DONE 60.0 350 15 3 5 79 17 25
DONE 1000 -350 16 1 B lo& 73 29
DONE 1000 0.0 17 2 6 141 132 39 =
DONE : 3 B

(] 1l | [+)

Results table from diffraction rastering

B Click column headers to sort

B Double-click row to center

B Browse images on MAR computer (covered later)
— Image name: raster_0.0018
— Frame column: 18
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Raster Tab: Fluorescence

BLU-ICE: Beamline ID=B Version 2009.1 Build 1182

File Metwork Options ﬂelp|

Hutch \ Sample”‘\ RaStEI'\ Collect \ Screening\ Scan \ Users\\ Logs \

UNDER DEVELOPMENT

Ready
| Control - Position
Start Omega 181.06
|| SampleX 0.532
Sample Y -0.236
Samplez = 13.294

m Steps
— Grid setup
— EXxposure, ROI
— Raster
— Results

Raster mode

() Diffraction (5) Fluorescence

Grid {um)
width: (900 |3/ Height: [300 2]

- Cell Size {um)

Width: |70 [2) Height: (35 2]

Settings

Status x Y Frame  Row Col Spot Total In-Resolution Total Good Bragg C—
-420.0 -140.0 1 1 1 _
-420.0 -105.0 2 2 1
-420.0 -700 3 3 1
-420.0 -35.0 4 4 i
-4200 00 5 5 1
i -4200 35.0 6 6 1 =
I Il I ) ||
o ]

‘iO Apr 2009 18:42:50 NOTE: Move of motor sample_y completed normally at -0.235530. E

APS Current m APS Shutters Enabled Endstation Secured m Endstation Shutter m | Zero | -0.02
Collect:| Writing ETA:l A Undulator:|12.7303 keV |H1 Energy:| 126600 keV ControI:IActive Shutter:l(:losed

?{

Raster tab in fluorescence mode

A
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Fluorescence Rastering: ROI

Setings

| Exposeisec) 10
Bage: [ S ofc 3SeV Optimize MCA |

Use scan tab elerrent-edgz : Energy: | eV R
MZA optimized on scan tab oy Bcmote: I 0.00 cY

1 22 23 24 25 26 21 28 29 30 3 32
Se Ti A Cr Mn Te Co Mi Cu Zn Ga (

Element-edge selector

ROI selector in raster tab .
in scan tab

Optimize MCA button in scan tab

B Range determines which fluorescence is measured
B Any fluorescence
— Range is set from 50eV to 100eV less than the beam energy
B Scan tab element-edge
— A preset range is set based on the edge selected
B Multi-channel analyzer (MCA) optimized on scan tab
— In interactive mode, the range can be manually set

N 3 ALIONAL e
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Fluorescence Rastering: Results

= BLU-ICE: Beamline ID-B Version 2009.1 Build 1182
Eile Network Options Help |
- Huteh \Y Sample ,\T Raster \}i Collect Q'\'-:-Screening’;\z' Scan “\ Users \ Logs R‘? |
. RGSUltS are OUtpUt as a UNDER DEVELOPMENT
color map peas
Control | | Position
1 _h \ tart ||| Omega 181.06
B Single-click on the map to =P
center || Sy 9o
Samioz 13204
® Collect on the collect tab Sn sbves
Grid (um)
Width: |00 || Height: |00 |
Cell Size (um)
Width: [0 || Height: |2 |5
- Settings
Expose(sec): |:| ROI: | Futo 1=
Status X Y | Frame Row Col Spot Total In-Resolution Total Good Bragg C|—
-4200 -140.0 1 1 1 |
-420.0 -105.0 2 2 1
-4200 -700 5 3 1
-420.0 -35.0 4 4 1
-4200 0.0 5 5 1
5 4200 35.0 6 6 1 =]
T i I [+)
10 Apr 2009 18:46:20 NOTE: Move of motor sample_y completed normally at -0.235540, - D
AP3 Current | APS Shutters Endstation Secured Endstation Shutterm |_Zero -0.02
Collect: | Writing ETA:| NiA Undulator:| 127803 keV [H1 Energy:[ 126600 ke¥ Contrel: [ Active  Shutter: [ Closed

Results colormap from fluorescence rastering
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Rastering: Video Guide

Video tutorial on remote access & rastering:

http://www.gmca.anl.gov/remote/demo




Blulce-EPICS: Collect tab

BLU-ICE: Beamline ID-B Version 2009.2 Build 1341

File Metwork Options ﬂ9|p|

Hutch \ Sample\ Raster % Collect \Screening\ Scan \ Users \ Logs \

mnt/evagfsS/hnoller/06212009/JD5data/JD5_2.0714
M Run 3 ( inactive ) g
Pause
4' Default | Update| Delete | | U
Abort |
Prefix: | JD5 Q

Current Position 3
Directory: |fmntfevagf55£hnollerf0|
Phi: 0.00 4 ]
Omega: 0.00 Bt |

Distance: 900.00 Distance:l 617950 mm —
Run Sequence | el | gonio_phi ¥ |

Jn5_3.0001 180.00 11

JD5_3.0002 180.20 11 — .

JO5_3.0003 180.40 11 Delta.l 0.20 deg
JD5_3.0004 180.60 11 . . _

JoS 3.0005 180.80 11 TImE.I 100 s 0 = 0.00s

Jn5_3.0006 181.00 11
Jn5_3.0007 181.20 11
Jn5_3.0008 181.40 11

Frame gonio_phi

JD5_3.0009 181.60 11
JD5_3.0010 181.80 11 Start:l 001 |180.00 deg
JD5_3.0011 182.00 11

JD5_3.0012 182.20 11 . | |

JD5_3.0013 182.40 11 e 900 § 360.00 e

Jn5_3.0014 182.60 11 . -
J053.0015 182.80 11 Inverse Beam: _I (phi axis only)

D5 3.0016 183.00 11 BT

05 _3.0017 183.20 11 tzalgeE 180.0 v | deg
JD5_3.0018 183.40 11 Energy:| 11.9998 keV
ID5_3.0019 183.60 11

ID5_3.0020 183.80 11 | keV
D5 3.0021 184.00 11

JD5_3.0022 184.20 11
JD5_3.0023 184.40 11
Contrast Zoom ID5_3.0024 184.60 11

T . 5
22 Jun 2009 14:56:00 NOTE: This client may now issue commands. [£
APS Current 3.3 APS Shutters Disabled Endstation Secured Mo Endstation Shutter |_Zero | 0.02
Collect:| ReadOut ETA:l [ [ Undulator:l 14.0189 keV |H1 Energy:l 11.9996 keV Control: | Active Shutter: ICIosed

7'\

Argonne

NATIONAL LABORATORY




Collect tab: outline

M Blulce Collect Tab
B Frame processing engine

B Hardware involved in data collection

B Frame Audit




Collect tab: functionality

BLU-ICE: Beamline ID-B Version 2009.2 Build 1341

File HNetwork Options

Hutch \ Sample\ Raster % Collect \Screening\ Scan \ Users \ Logs \
Imnt/evagfsb/hnoller/06212009/JD5data/JD5_2.0714
Collect

Pause

Run

3 ( inactive )

Default| Update| Delete |

Abort

Current Position

Prefix:

JD35

Directory: /mnt/evagfsd/hnoller/Oi

an5_3.0012 182.20
Jn5_3.0013 182.40
JD5_3.0014 182.60
JD5_3.0015 182.80
JD5_3.0016 183.00
JD5_3.0017 183.20
Jn5_3.0018 183.40
an5_3.0019 183.60
Jn5_3.0020 183.80
JD5_2.0021 184.00
JD5_3.0022 184.20
JD5_3.0023 184.40
JD5_3.0024 184.60

= 01 7

Contrast

open] 41200 b ﬂj'u o b

22 Jun 2009 14:56:00 NOTE: This client may now issue commands.

APS Current m APS Shutters W Endstation Secured

Collect: | ReadQut ETA:[ NA

Mo

End: 900 | 360.00 deg

Wedge:
Energy:

Inverse Beam: _i (phi axis only)

180.0 '« | deg
11.9996 keV

ke

0.00s

Phi: 0.00
Omega: 0.00 EIEsE |
Dfsnee:  H Distance: |  617.950 mm
Run Sequence | Potis: I gonio_phi ¥

05 _3.0001 180,00 11| -
D5 3.0002 180.20 11 | ]
JD5_3.0003 180.40 11 Leka 020 i
D5_3.0004 180.60 11 . .
JD5_3.0005 180.80 11 Time:|  1.00 s 0 -
D5_3.0006 181.00 11
J05_3.0007 181.20 11 Aoy T
JD5_3.0008 181.40 11 IFFt  epeiiit_ ol
D5 3.0009 181.60 11 .
JD5_3.0010 181,80 11 Start: 001 | 180.00 deg
D5 3.0011 182.00 11

o

Endstation Shutter I Zero I 0.02

&

Undulator:| 14.0189 keV |Hl Energy:|l1.9996 keV Control:|Active Shutter:|CIosed

7'\
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B Allows to acquire a dataset
of X-ray diffraction images
from the sample

B Dataset parameters:

Prefix —common filename part
Directory —where to store files

Distance — detector to sample
distance

Axis —gonio_phi or gonio_omega
Delta — crystal oscillation angle
Time — exposure time per image
Start — the first frame # / angle
End — the last frame # / angle

Inverse Beam: Rotates the crystal by
180 deg to collect the friedel pairs
for the input phi range. If wedges are
used, the inverse beam is collected
before changing the energy.

Wedge - The phi rotation range that
is collected successively at each
energy

Energy - As you enter an additional
energy, an empty box appears for
further energy entries.




Collect tab: Frame Server

B BLU-ICE Frame Server is running
on the MAR computer

B Frame Server receives requests
from BLU-ICE with parameters for
data acquisition

B Each request initiates acquisition
of one diffraction image

B Coordinates crystal rotation, the
fast shutter opening / closing, and
operation of a CCD detector.

M Log file:
— Epics-CCD-<DATE&TIME>.log

= Blulce_Frame.adl
BluIce Frame Server
.00

12,65339

1.0

23b:




Collect tab: Hardware involved in data collection

B MAR CCD area detector with
computer

B EVA3000 storage

B Goniometer with Aerotech
ABR1000 rotary table

B Fast Shutter
B PMAC motion controller

[ 1
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Collect tab: Frame Audit

M Log files:

— frameAudit_ <DATE> <TIME>.log

— frameAudit <DATE>_<TIME>.log_camon
® Data files:

— <F_NAME>.dmp

— <F_NAME>.dmp.png

Expected=15.00=, Real=5.25s, Deviation= 9.750s (65.000%)

300000 . . — 300
H . . . "03-5_ 40003 . dnp" using 2:3 ——
7x10° ; ; 5 ; D359, 00Tt UINE 234
WWWVWNW 250000 |- o s b -------------- ------------ ------------- -------- o250
6x10° - s | | | | | |
5 - oo — RO N S (1
% 5x10 frame # 831 200000 200
i : : : : : :
S 4x105 : - - - . .
= 150000 {1+ e - e s
o - B . . . . .
o- 3x10° 7
o
- 1 100000 1
2x10°
50000
1x10°
0 A T T T T T T T o
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Blulce-EPICS: Automated Screening

|||||| Y gempie | Cotient \Swm\ San | Usn | Sewp Y
Sprestahert: inststihomespothinenthLS (68 bmpon Distaer | . Bwarmup: | & e
Autsmounter ststus
Cirent: enal_dowe, 01V 2300%
15 umioading current sample Command;  loat A7 P raned
X ready

W wiisad Fori 0 [Pretein  (Comment Directory Freesing Task st Fample statin
e okt

1 A 2 Proteng [ - usoCenter Cryatal

z - A 3 Pretrd D = PauseiCenter s

3 A4 Protem et i Eolsctimagr's  wi SR
4 B A 5 Proted Dies i Collect Imagel & w Mount history;
5 A & Preied Dird 4 Collect Image!™ ) A

] A7 Pretein? D7 1 Mausetinggection o

! A0 Proteen ] 4 A s

(] A8 Proten ] bkl

] A1 Protinio Dirto g . nEy

0 AN Pl it “r

" A @ Pretesir Dz Pane | *E:

(7] A 13 Preteniy Diri3 st || i

" A 1 Pretemia Dirt4 i Prarmes ot

" A 15 Preteers () st il

) AW Pretrmig Dirts. il LT

" a 1 Pretein i Dart? Pl 8 e «acu

mlies 1
- } e tenter Puckiyps: ALS
Direetory: mntievaghilner rawse i Pamedscontar |
12 Feb 2008 10:34 31 NOTE: Crystal kst updated
Collest:[ Wring  ETA] WA Undulster] 155089 kev [ Energy[ 72000 bev Controk: [ Aciie Stwter; [Clused
ALS Style Automounter Blulce-Epics Screening Tab

» Users can bring their samples in pucks and load into the sample changer dewar.

» Users can also bring the spreadsheet containing the samples information, which will be loaded to Blulce-Epics Screening
Tab.

» User can select which samples to screen, and tasks to perform on them. Available tasks include auto-centering, taking
diffraction test images and analyzing with Weblce.

> Blulce-Epics screening tab talks to Robot server for mounting and dismounting samples.

» The Spreadsheet contain the filenames prefix and the directory information for saving diffraction images.

> If selected the collected images automatically be posted for Webice that provides crystal scoring and data collection strategy.

» For automated centering we have implemented interfaces to the XREC and C3D software packages developed at EMBL.

» We are developing new features for automated screening which are much more user friendly.

A & P’ - A N
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Screening: Automounter Requirements

»The automounter requires a complete puck tool set and specifically
sized bases and pins.

»We advise users to use ONLY "ALS style" magnetic bases
(Hampton part HR4-779, CrystalCap Magnetic (ALS)).

»The only pins which can be used with the automounter are the
"Hampton 18 mm" pins. This corresponds to breaking off the two end
segments of a Hampton pin.

Baseplate in dewar

base
- '
e

A
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Automated Screening

WLU-CE1 Beamitie 5670 Vedaion 107
Cirent: enal_dowe, 01V 2300%
15 umioading current sample Command;  loat A7 P raned
25 ready

W wiisad Fori 0 [Pretein  (Comment Directory Freesing Task st Sample statis
e

0 A2 Pretend [ - usoCenter Cryatal e
7 - A3 Pretrnn D = PauseiCenter

3 A4 Protem et dCdsctimagee w T -
a A 5 Prowes Dirs - Collect Inagel & w ount history;
5 A & Preied Dird 4 Collect Image!™ ) A

s A 1 Proter [ F %

: A0 Proteen Dirs i i Vi s

(] A8 Proten ] bkl

] A1 Protinio Dirlo y nEy

0 AN Pl it -ri

" A @ Pretesir Dz Pane | e

2 A 1 Pretemid D3 PR SR

" A 1 Pretemia Dirt4 i Prarmes ot

T A 15 Preteints Daris A et e

» A Proteinig Dirts. ﬂ.._...,... LT

" a 1 Pretein i Dart? Pl 8 e «acu

mlies 1
> 4t Prarues #amer Puckiyps: ALY
Direetory: mntievaghilner rawse 5 Pamedscontar |
12 Feb 2008 1003431 NOTE: Crystal kst updated
Collest:| Wiling  ETA] WA Undulsser] 15309 ke¥ [HI Encrgy:[ 35000 ket Controk: [Aciive Stwtter; [Clused
ALS Style Automounter Blulce-Epics Screening Tab

» Users can bring their samples in pucks and load into the sample changer dewar.

» Users can also bring the spreadsheet containing the samples information, which will be loaded to Blulce-Epics
Screening Tab.

» User can select which samples to screen, and tasks to perform on them. Available tasks include auto-centering, taking
diffraction test images and analyzing with Weblce.

> Blulce-Epics screening tab talks to Robot server for mounting and dismounting samples.

» The Spreadsheet contain the filenames prefix and the directory information for saving diffraction images.

> If selected the collected images automatically be posted for Webice that provides crystal scoring and data collection strategy.
» For automated centering we have implemented interfaces to the XREC and C3D software packages developed at EMBL.

» We are developing new features for automated screening which are much more user friendly.
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Screening: Sample information

E3 Microsoft Excel [_ O] %]
! fle Edit view Insert Format Tools Data Window Help Type a question for help =
DEeELR S R@&~ -z -l @ 2 -0 B I UDES=Es%, WNEE L BAL
HE I | | fat &8 Favorits = | Go~ | [F]] C:\ocuments and SettingstspothineniyDesktop\ALS_template.: = =
|7 - o
A B C D E F G H | J

1 |Port CrystallD Protein Comment Directory FreezingCondition | CrystalCondition hetal Priority Person
2 1A A1 Al

3 |A2 A2 A2

4 |A3 A3 A3

5 (A4 A4 v

6 |A5 AS A5

7 |A6 AB AB | _l
8 AT AT AT

9 A8 A8 A8

=
g
w
g
i
=
o

=
=
=
(=]
=
(=]

=
=
=
x

@
=
(o=
=
(=]
=
(=]

=
=
w
=
(48]
=
(48]

o
=
=
=
=
=
=

=
=
o
=
o
=
o

5
=
(=)
=
(=]
=
(=]

=
@
@
a9

©
m
]
m
[
o
1

[~
=1
o]
o
o]
=]
[s]
[

]
m
=
m
=
m
=

R
(]
m
]
m
a
ug]
o

23 |B6 BB B&
24 |B7 BT B7
25 B8 BS B3
26 |[B9 BY BY
27 |B10 B10 B10
B11 L1 =11
4 4 » ¥y Sheetl 4] |
Ready [ ] Y

Spreadsheet Instructions Only three of the columns present in the spreadsheet are used by the screening system as
described here:
Port:refers to a port in the puck. The robot will use this port to retrieve the sample. Don't change this column.

CrystallD:this label is used by the screening system to generate filenames. It is recommended that a unique ID be used for
each sample.

Directory:If provided, this field will be used to generate subdirectories for each sample under the root screening directory. The
default template Excel spreadsheet uses the Port as the subdirectory name.
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Automated Screening

WLU-ICEL Beamane 100 Ve 3ion 101
Cirent: enal_dowe, 01V 2300%
15 umioading current sample Command;  loat A7 P raned
25 ready
ﬁlm Fort [ID[Pretein Comment (Hrectory  [Freeding Task list Sample status
N O

1 A 2 Proteng [ - usoCenter Cryatal e
z - A 3 Pretrd D = PauseiCenter

3 A4 Protem et i Eolsctimagr's  wi .
a B A 5 Prewes Dirs - Collect Inagel & w iount history;
3 A8 Preieed it o Colledt Imaget®™  w) 0

L] A 7 Protein? Dir7 a4

! A0 Proteen ] a A s

0] A8 P iy FRE

L] A 0 Protrinid Dirto: y WF2

0 AN Pl it “2f

" A @ Pretesir Dz Pane | _a”_:

(] A T Peen Dl e e

" A 1 Pretemia Dirt4 i Prarmes ot

T A 15 Preteints Daris A et e

T} A 18 Proteinig Dirls. ! ke !

" a 1 Pretein i Dart? Pl 8 e «acu

mlies 1
> 4t Prarues #amer Puckiyps: ALY
it 11
Direetary: atersgh e rowse | et |
12 Feb 2008 10:3431 NOTE r.‘r\r stal 5t updated
Collest:[ Writing  ETA] WA Undulster:] 15509 kev [HI Energy:| 72500 k¥ Controk: [ Acie  Stwitier: [Cluaed
ALS Style Automounter Blulce-Epics Screening Tab

» Users can bring their samples in pucks and load into the sample changer dewar.

» Users can also bring the spreadsheet containing the samples information, which will be loaded to Blulce-Epics Screening
Tab.

» User can select which samples to screen, and tasks to perform on them. Available tasks include auto-centering,
taking diffraction test images and analyzing with Weblce.

» Blulce-Epics screening tab talks to Robot server for mounting and dismounting samples.

» The Spreadsheet contain the filenames prefix and the directory information for saving diffraction images.

> If selected the collected images automatically be posted for Webice that provides crystal scoring and data collection strategy.
» For automated centering we have implemented interfaces to the XREC and C3D software packages developed at EMBL.

» We are developing new features for automated screening which are much more user friendly.
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File Metwork Options

BLU-ICE: Beamline BEM Version 2009.2 Build 1341

Hutch \ Sample\ Raster\\ Collect % Screening\ Scan \ Users \ Logs \

Spreadsheet: |Imnt!staffhomefsp0thinenifALS_terr Import |

B-warmup: | 0 sec

Automounter status
Current:

cool_down, 3.112V > 2.100¥

-1: pin_base warm-up, 1 s
2: unloading current sample

Command:

load A9

- Paused |

|None w|Load |Port [CrystallD [Protein [Comment |Directory [Fi_
| Al Al Al
2 | A2 A2 A2
3 |2 A3 A3 A3
B e A A4
AS AS AS
I AB AB AB
AT A7 A7
L
N A9 A9 A9
j A0 A10 A10
11 [ | Al AN Al
12 o Az A2 Al2
13 = A13  AI3 A13
14 o Ald  Al4 Al4
15 | = Al5 A5 Al5
16 |2 Ale Al Al
iz |4 Bl Bi B1
ke [

Directory: |!mnt!staffhome!spothineni

Browse |

rTask list ————

_| AutoCenter Crystal
W Paused4Center

| Collect Image’;u_“Z'
1 Collect Imageifswv
| Collect Imagem_|
H Analyse with Web-Ice

W Pausedinspection

| Resume |
Pause |

A9 MountHextXtal

A9 PauseddCenter

AJ Rotate0

A3 JPEGsnapshotd
A9 Collectd

A3 Rotated0

A9 JPEGsnapshotd0
A9 Collect0

A9 Pauseddinspection
A10 MountHextXtal
Al10 PauseddCenter
A10 RotateO r

L

— Sample status

Mounted: A8

0: A8
-1: A6
2: A5
3: A6
A1 AS
S:A12
6: A9
F:A14
B8:A13
9: A1

Puck type:

tMount history:

ALS

Collect:| ReadOut

ETA:|

MIA

Undulator:

23 Jun 2009 16:03:13 NOTE: cool_down, 3.263V > 2.100V

APS Current APS Shutters m Endstation Secured Endstation Shutter |_Zero | 282
Active  Shutter: |Closed

14.0189

ke¥ |H1

Energy:

12.8600

ke Control:

Blulce-Epics ScreeningTab
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Automated Screening

WLU-CE1 Beamarne 3070 Ves3ion 707
Cirent: enal_dowe, 01V 2300%
15 umioading current sample Command;  loat A7 P raned
25 ready

W wiisad Fori 0 [Pretein  (Comment Directory Freesing Task st Fample statin
e

0 A2 Pretend [ - usoCenter Cryatal e
7 - A3 Pretrnn D = PauseiCenter

3 A4 Pretse et g Colectimages w | T o
a - A 3 Proteins Dirs i Collect Imagel & w) ount history:
3 A @ Peoed it  Colectmager® w1 0

s A 1 Proter [ F %

: A0 Proteen Dirs i i Vi s

(] A8 Proten ] bkl

] A1 Protinio Dirlo y nEy

0 AN Pl it -ri

" A @ Pretesir Dz Pane | e

2 A 1 Pretemid D3 PR SR

" A 1 Pretemia Dirt4 i Prarmes ot

T A 15 Preteints Daris A et e

» A Proteinig Dirts. ﬂ.._...,... LT

" a 1 Pretein i Dart? Pl 8 e «acu

mlies 1
> 4t Prarues #amer Puckiyps: ALY
Direetory: mntievaghilner rawse 5 Pamedscontar |
12 Feb 2008 10:34.31 NOTE: Crystal kst updated
Collest:| Wiling  ETA] WA Undulsser] 15309 ke¥ [HI Encrgy:[ 35000 ket Controk: [Aciive Stwtter; [Clused
ALS Style Automounter Blulce-Epics Screening Tab

» Users can bring their samples in pucks and load into the sample changer dewar.

» Users can also bring the spreadsheet containing the samples information, which will be loaded to Blulce-Epics Screening
Tab.

» User can select which samples to screen, and tasks to perform on them. Available tasks include auto-centering, taking
diffraction test images and analyzing with Weblce.

> Blulce-Epics screening tab talks to Robot server for mounting and dismounting samples.

» The Spreadsheet contain the filenames prefix and the directory information for saving diffraction images.

» If selected the collected images automatically be posted for Webice that provides crystal scoring and data collection

strategy.

» For automated centering we have implemented interfaces to the XREC and C3D software packages developed at EMBL.

> We are developing new features for automated screening which are much more user friendly.

A

Argonne

NATIONAL LABORATORY . - ] I I LI




Screening: Weblce

A. Gonzalez, P. Moorhead, S. E. McPhillips, J. Song, K. Sharp, J. R. Taylor, P. D. Adams, N. K. Sauter and S. M.
Soltis "Weblce: integrated data collection and analysis for macromolecular crystallography.” J. Appl. Cryst. 41, 176-184
(2008).

»  Weblce is a web-browser application used for crystal scoring and data collection strategy calculations. It can be seen
as a pipeline of programs for processing test images

»  User is authenticated when loading the spreadsheet into Blulce-Epics. The spreadsheet information is stored in the
crystal information server as a Sample Information List (SIL).

»  During screening, the diffraction images and crystal images are posted to Weblce, and the crystal-analysis server
automatically indexes these images and generates a strategy. The SIL is updated with the crystal scoring parameters.

External software used by Web-Ice include:

» SPOTFINDER/DISTIL (diffraction spot location and image analysis): Z. Zhang, H. van den Bedem, N. K. Sauter, G. P.

Snell and A. Deacon J. Appl. Cryst. 39, 112-119. (2006).

LABELIT (autoindexing): N. K. Sauter, R. W. Grosse-Kunstleve, and P. D. Adams. J. Appl. Cryst. 37, 399-409. (2004)

MOSFLM (data integration and overlap analysis): A. G. W. Leslie; in Crystallographic Computing, Oxford University

Press. (1990)

» BEST (exposure time calculation and oscillation range): A. N. Popov and G. P. Bourenkov. Acta Cryst. D59, 1145-
1153. (2003)

» RADDOSE (absorbed dose calculation): J. W. Murray, E. F. Garman and R. B. G. Ravelli. J. Appl. Cryst. 37, 513-522.
(2004)
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Weblce: Screening Results

User Cassetles |BL1-5 Cassetles | Cassette Summary |®1t¢ Details

Spreadsheet ID: 5345  Update | Edit Crystal | Analyze Crystal Hm View Strategy

Port CrystallD  Protein Images leeRings Comment Score  UnitCell Mosaicity Rmsd BravaisLattice Resolution
90.25 90.25

» A8_003.imeg 0 lobin, 9.5% 0.095 .
Ag A8 myo Tt f:g i ':ﬁil"g";% Lo 0669 45.3590.00 0.75° 7 P3P3I2PR21P6PE22 138 A
i 0 R 90.00 120.00
90,34 90.34
¢ A7_003.img 3 lobin, 9.5% 0.057 -
L A7 myo i f:g : ':T_Jlil"g";% cae 073945339000 070° 7 PAP3I2PI2LPGPG22 134 A
~O04-mg b S 90.00 120.00
Collected several data
s on 7-1 - 90,15 90.15
'S A2_003,img 0 i 0,086 )
A2 myo : probably trashed. 0,825 45.14 90.00 0.08° P3,P312,P321,P6,P622 128 A
A2 A2 (04 img 0 ) Him
miyoglobin, sucrose 90,00 120,00
cryo

score = 1.0—(0.7xe %) — (1.5 x rsmr) — (0.2 x u)

Score: Calculated with above empirical formula where d is resolution limit in A , rmsr is in mm, and p
Is the mosaicity in degrees.

A score of 0.4-0.6 indicates borderline quality. Good crystals usually have a score of about 0.8 or
higher.

This score is meant to be used as an initial indicator of the sample quality; although it has been found
to agree reasonably well with human assessment in many cases, it is recommended to inspect the
diffraction before choosing a sample for data collection.
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Weblce: Diffraction Inspection

*) Weblice - Mozilla Firefox

Fle Edit View History Bookmarks Tools

@ v 6

Help

https://bllws4.gmca.aps.anl.gov:8543/webice/setSilDisplayMode . do?silld=87&mode=silDetails&owner=userd

a|
WebIc ’ Help Logout
€2LC€  Welcome ImageViewer Autoindex | Screening | Beamline Video  Preferences

User Cassattes |Emwse Directories | Beamline Cassattas |Casaema Summary | Cassette Details

o gy
fmntisharel/user(iwebice_test_02012000/A 1/A1_0.0001

Header | Spot Statistics |C|'l\'stnl Image | Autoindex | Details

Size | 400x400 | |

Shaw spotaverlay

Y . 0 ¥ Analyze Image |

oo | e

File: .fmmh.lmr:Uun:rﬂa‘w:bic:ﬁlcilﬁ(]ZU'IZUU\J!A|IA|7[J_I| Open |

Resolution: |
Crystal 1D: Al (]
Spreadsheet ID: 87 Update Analyze Crystal | Al View Strategy
1

D AT ASAS AR AT AN AT AIOATTAIZAIZAI4ALS Al Bl B2 BY B4 B5 BE B

#/ B9 BIOBII BI2BI3BI14 BI5 BIA

DYDIODIIDIZDIZDI4DIS D16
SEINEIEIZEIZEI4EISEI6R] F2F3 F4ES FaF7FBFI EIOFII FIZFI3FI4FISFIA

| E2EICAESERCT

COCIOCIICIZCI3ICHCISCIe B BXES B 0S B6 Y
ElE2E3E4 ESES ET

Done

bllws4.gmca.aps.anl.gov:8543 @ :
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Automated Screening

WLU-CE1 Beamitie 5670 Vedaion 107
Cirent: enal_dowe, 01V 2300%
15 umioading current sample Command;  loat A7 P raned
25 ready

W wiisad Fori 0 [Pretein  (Comment Directory Freesing Task st Sample statis
e

0 A2 Pretend [ - usoCenter Cryatal e
7 - A3 Pretrnn D = PauseiCenter

3 A4 Protem et dCdsctimagee w T -
a A 5 Prowes Dirs - Collect Inagel & w ount history;
5 A & Preied Dird 4 Collect Image!™ ) A

s A 1 Proter [ F %

: A0 Proteen Dirs i i Vi s

(] A8 Proten ] bkl

] A1 Protinio Dirlo y nEy

0 AN Pl it -ri

" A @ Pretesir Dz Pane | e

(7] A 13 Preteniy Diri3 st || i

" A 1 Pretemia Dirt4 i Prarmes ot

T A 15 Preteints Daris A et e

» A Proteinig Dirts. il LT

" a 1 Pretein i Dart? Pl 8 e «acu

mlies 1
' ! e tenter Pucktype: ALS
Direetory: mntievaghilner rawse 5 Pamedscontar |
12 Feb 2008 1003431 NOTE: Crystal kst updated
Collest:| Wiling  ETA] WA Undulsser] 15309 ke¥ [HI Encrgy:[ 35000 ket Controk: [Aciive Stwtter; [Clused
ALS Style Automounter Blulce-Epics Screening Tab

» Users can bring their samples in pucks and load into the sample changer dewar.

» Users can also bring the spreadsheet containing the samples information, which will be loaded to Blulce-Epics Screening
Tab.

» User can select which samples to screen, and tasks to perform on them. Available tasks include auto-centering, taking
diffraction test images and analyzing with Weblce.

> Blulce-Epics screening tab talks to Robot server for mounting and dismounting samples.

» The Spreadsheet contain the filenames prefix and the directory information for saving diffraction images.

> If selected the collected images automatically be posted for Webice that provides crystal scoring and data collection strategy.

» For automated centering we have implemented interfaces to the XREC and C3D software packages developed at
EMBL.

» We are developing new features for automated screening which are much more user friendly.
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Blulce-Epics: New Java Screening Tab

BLU-ICE: Beamline BM Version sudhir-piezo Build 1323

File Metwork Options Help

Hutch \ Sample \ Raster \ Collect \ Screening\ Scan \ Users \ Logs \JScreening\

/mint/staffhome/spothinenifALS_template. Browse l l Update Spreadsheet | [] Edit All MountNextXtal
Select Next-= | Port CrystallD Protein Images lceRings Comment Directory Score |~
| AB AB AB ||
O Al0 Al0 Al0
1 |]|$ All All All
2 Al2 Al2Z Al2
3 Al3 Al3 Al3
4 Al4 Ald Al4
5 Al5 Al5 Al5
O Al6 Al6 AlG
O Bl Bl Bl
O B2 B2 B2 z
(4] I I [+]
Actions Robot:
[Imntﬂ'staffhome!spothmem l [Browsel O ut}
) ‘ e Pause ‘
Detector Distance(mm): n @] [] Auto Centering
Pause
Settings o & ; [Ncme = l
7] =~
Expose(sec): Delta(deg): o SelllailinEs |:|:|
O [] Collect image m =]
Alignment < -n | | Status
Mount O Collect Image [ — || Currrent : gripper cold, 2.096V <=
F1 F2 O Pause -1 : cool_down, 2 135V = 2100V
-2 : unload
Puck Type
Puck : ALS Mounted : A9
. | -
23 Jun 2009 16:06:23 NOTE: gripper cold, 2.096V <= 2.100V I—;

APS Current m APS Shutters m Endstation Secured Mo Endstation Shutter |_Zero I 23
Collect:| ReadOut ETA:| Q1T Undulator:l 140189 keV |H1 Energy:l 126600 keV Control: I Active  Shutter: ICIosed

4
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Scan Tab: interactive mode edge scans for determining inflection point

O BLU-ICE: Beamline ID-B Version 2009.2 Build 1341 [=)E)(x]
File Metwork Options Help |

Hutch \ Sample\ Raster \ Collect \Screening\ Scan \ Users \ Logs \
Auto 1 Interactivew PeriodicTabIeW Plot ]

1. Choose Edge ----> ‘

Fluor.signal tune

2. Prepare

1 Select an X-ray Absorption Edge 2

Optimize fluor. signal | H He
3,4 5 6 7 8 L] 10
Li  Be Edge: I B C N O F Ne
3. Analyze fluorescence
spectrum n 12 Energy: I eV 1B, 1415 16 17 18
Na Mg Al Si P S Cl Ar
Take fluor. spectrum |
19 22 A 2 23 2 25 2 27 2 29 30_ HN_ 32 _ 33 3M_ 35 _ 36
Time:I 4.00 sec K Ca S¢ Ti ¥ Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

K K K K K K K K K K K K

37 38 39 40_ 4 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr ¥ Zr Nb Mo Tc¢ Ru RBRh Pd Ag Cd In Sn Sb Te | Xe

4. Do edge scan K K K K kK

55

On-the-fly Edge Scans

: 56 57 72 13 1 15 _ 1 1 1 79 80 81_ 82 83 84 8 86
Scan with fluor. peak Cs Bavila viHf tiTa tiW wiRe 110s tilr 1Pt tiAu tiHg il ciPb tiBi 1iPo 1At 1iRn
selected on spectrum L2 L2 12 L 12 2 12 2 112 12 12 12 |12 L2 L2

L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3

i | 87 88 _ 89
Time: 1.00 B LiFr 11Ra L1Ac
L2

Lz L2
L3 13 L3
5. Cleanu 56 59 60 61 62 63 _ 64 _65_ 66 67 68_ 69_ 70 7
P 11Ce L1Pr tiNd LiPmiiSmeiEu 11Gd 1iTh 11Dy tiHo tiEr tiTm t1Yb tilu
12 L2 L2 12 12 2 12 12 1L 2 12 12 12 L
Donewithﬂuorescencel L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 L3 Park FIuordeteCtor

w_ ol 92
Th Pa U

L2
L3 L3 L3

Stop Motors |

23 Jun 2009 10:03:57 NOTE: This client may now issue commands.

APS Current m APS Shutters W Endstation Secured Endstation Shutter |_Zero I 0.02
Collect:| Idle ETA:| NiA Undulator:l 140189 keV |H1 Energy:| 11.9996 keV Control: I Active  Shutter: ICIosed
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Scan Tab: auto mode edge scans

Time:l 1.00 sec

Progress:

3. Cleanup

Stop Motors |

O BLU-ICE: Beamline ID-B Version 2009.2 Build 1341 =Ex]
Eile Metwork Options Help |
Hutch \ Sample \ Raster \ Collect \ Screening\ Scan \ Users \ Logs \
Auto 1 Interactive} Periodic Table 1 Plot 1
1. Choose Edge ---->
2. Do edge scan Select X Ab tion Ed
1 eleCl an A-ra sSorplion e 2
Start Scan | H y p g He
| 3
Li Be

23 Jun 2009 10:03:57 NOTE: This client may now issue commands.

APS Current m APS Shutters Disabled Endstation Secured No

5 6 _ 7 & _ 9 _ 10

Edge: | B C N O F Ne

n 12 Energy: eV 13 14 15 16 17
Na Mg gy I .

18
Cl  Ar

24 25 26 27 28 29 30_ 31__ 32 _ 33 34 _ 35_ 36
Cr Mn Fe ©Co MWi Cu Zn Ga Ge As Se Br Kr
K K K K K K K K K K K K

3 54

37 3 _ 30 40_ 4 42 43 44 45 46 47 48 49 50 51 52 §
BRb Sr ¥ Zr HNb Mo Tc Ru Rh Pd Ag Cd In 3Sn 3b Te | e

K K K K K
55 5 57 12 13 1 15 _ 6 11 1 79 80 81 82 83 84 _ 85 _ 86
Cs Bauila vtHf piTa oW tiRe 11Os tilr 1Pt viAu ciHg Tl 1iPb 1aBi 1iPo 1At 11Rn
2 2 2 12 k2 2 ok 2 ok k2 ke 2 Lk 12
13 13 13 13 13 13 13 13 13 13 13 13 13 L3 13
87 88

89
t1Fr 11Ra 1Ac
2 12 L2
13 13 L3

58 59 60 61 62_ 63_ 64 65 _ 66 67 68_ 69_ 70 7
L1Ce LiPr LiNd L1Pmi1SmuiEu 11Gd tiTh tiDy tiHo t1Er t1iTm L1¥b Lilu
2 2 12 k2 k2 ok k2 2 ke ke R

13 13 13 13 13 13 13 13 13 13 13 L3

91 92
Th Pa U
L2

L3 L3 L3

b

Endstation Shutter [e{LET] I_Zerol 0.02
Collect:| Idle ETA:| MiA Undulator:|14.0189 keV |H1 Energy:| 119996 keV Control: | Active Shutter:lCIosed
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O Hardware-level sync
between motor position
and fluor.detector
measurements

U 3-region (fine steps
around the edge )

L Chooch for data
analysis

L Auto mode: auto ROI
selection from database
(no need to make choice
of ROI on the spectrum)




