North Krios Data Collection Protocol v1.1

Low Mag Maps (LMM)

® Spot size same as collection (see cheat sheet for specific parameters), C2 70pum, EFTEM LM175x,
Illumination area big enough to cover detector, test with a record pic (Bin 4, .5 secs, longer if
CDS mode)

¢ Navigator Ribbon > Open a Navigator

¢ Navigator Ribbon > Full Montaging and Grids > Set Up Full Montage > Default Setup and Default
Montage Pieces highlighted in yellow > File Properties settings on image below > Save as LMM.st
in KEEP folder

Mentage Setup File Properties
Camera File type
C Save images to
& * MRC stack file
FITTING TO NAVIGATOR AREA: Change mag € HOF stackfie
to adjust number of pieces. Changing mag. £
binning, overlap. or "Mave stage” will refitto area  Series of TIFF files listed in an Autodoc file

= - c
Magnification: 100:‘ Binning: II‘

Pixel size: 128 nm

Mumber of pieces in X 3 i‘ y: 4 il .5 L c &
[ [= Image data treatment
,,— ,.2— Save nonfloat data as When saving 16 bit data
- = J " Bytes & Truncate above 32767
Minimum cverlap: 10% i‘ and [0.5 micron @ Integers " Divide by 2
Total Area: 18032 14818 pixels € Unsigned integers © Subtract 32763
Update
2301 x 1891 microns B

¥ Move stage instead of shifing image

I Image shiftin blocks of : :I 02 0.2

[ Skip pieces outside Navigatoritem (0

B Metadata
Save in extended header
¥ Make map from each montage if Mavigator open ¥ Tiltangle
™ Close file when montage is done ¥ Intensity
[ Use Montage Mapping, not Record p ¥ Stage position
r ¥ Magnification
- ¥ Exposure dose
r Maximum number of sections: [3gp
- ,— (Be generous)
I ¥ Save extra information in a " mdoc' metadata file
I™ Use settings for high-quality stage montage I~ Skip this dialog in future (re-enable in File menu)

oKk | cancel | 2] ok | Cancel | 2]

e Montage Controls > Start
e Save NAV after LMM completes by Nav ribbon > Save > Save as Nav in KEEP folder

Medium Mag Maps (MMM)

* Spot size same as collection (see cheat sheet for specific parameters), C2 70um, EFTEM LM540x
or whatever fits a single grid square in one shot

e Take arecord pic (Bin 1, .5 secs) of a centered square at selected Medium Mag, then Tasks
Ribbon > Eucentricity > Rough Eucentricity > Wait for finished message on log window > On Nav
window click “Update 7"
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Label. |
Color |Re I Draw [~
Mote: [

r r r r
Set | J | | |

Add Stage Pos | Ragistation 1ﬂ Draw: [ Allteg. ™ None ¥ Labals

Add Points " Collapse [~ ShowAcquire [ Editmode [T
Add Polygon Label Color X Y Z Type Reg. Acg. Mote

jr

r

Shift To Marker LMM to Medium Mag - Open LMM (double click) from Nav > Search for distinct
feature inside a square > On Nav select Add Points > Click on feature and remember where on
feature point is made > On Nav click Stop Adding > On Nav click Go to XYZ > Take Record pic >
Feature should be on pic but not exactly where point was placed > Click on where point should
be (green +) > Navigator ribbon > Halfway down the ribbon click Shift to Marker > Ok > Point will

move to desired location
On Nav click Add Points > Add point to center of

squares to be mapped > Select enough squares

for a 24hr or 48hr data collection (40+ squares) > Collapse into group by checkingCollapse >
Check Acquire > Uncheck Collapse, all square points will show an A beside it

Label =

Color |Red

Hr

[~ Draw [

Note: \

C Acouire (&) T |
Set | ‘ ‘

Add Stage Pos | Registration Ti‘ Draw: [~ Allreg. [~ None W Labels

Add Points [~ Collapse [ ShowAcquire [~ Editmede [

Add Palygon Label Color X Y

Z Type Reg. Acqg. Mote

2|

On Nav select first square point with an A > On Nav check New File at Item > Selected point will

Set | | | | |

Add Stage Pos Registration 1i| Draw: I~ Allreg. [~ None v Labels
AddPoints | = Collapse [~ ShowAcquire [ Editmode

Add Polygon Lzbel Color X Y

change from A to AF
i
Labet[ j r 2
Color |Red [~ Draw [~ r
Note: |
m r T Mewfile ot itern =

Z Type Reg. Acg. Note
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e Nav ribbon > Click on Acquire at Items > On new window select settings below > Go

Acquire at Items -
Parametersfor: | Mapping ~Final Data ‘ Tasks before or after Primary Action  (Push button to show controls)
I~ [Manage Dewars/vacuum Setup |
Primary Action ) (

@ Acquire and save image or montage [l M Coe:fieeiigniner: ISH|
¥ Make Navigator map I _ Cortect Astigmatism _| Setup |
= SKip saving o file [~ Condition Phase Plate

© Acquite muliple Records ~_ Se L RUpdaEDakRekeence

@ ot serie r RefneZlP | Everyien

© Runscript |1 7 Rough Eucentricity Every item

- - . | ) by Focus it up

Fl’|—mary Action-related options - Autocenter Beam
kbl r Realign to ltem 5
2 K] =t g |
—1 T Cook Specimen
I~ Adjust beam tit & astiq for image shift r Fine Eucentricly
I~ Do early return with sum of |0 frames I 3 Align to Template
. image: 3 r Autofocus
@R c c r Wait for Drift Se
IMAGES will be saved into the file: I™_Run Script before Action
MMM.st 1 =
Task-related options ———————— Primary Action inserts here

I Do hybrid Realign to It o Templat [~ Hole Finder & Combiner | Every item, after Setup

I~ Relax stage after final movement ™ Run Script after Action ery item, afte

I Skip Z moves in initial move and Realign cript [ ~]

-
General controls for task: Manage Dewars/Vacuum

General options How often to run task Position in sequence

I” Do subset from index |1 to |4 v
I~ No message box when errors occur ooET

;

I Close column valves at end
[ Retract cameras at end
-

[ Hide lected optic
ide unselected options r ; - - . ; ,7
I Hide unused tasks Restore Default Order

Save Parameters to File ‘ Read in Parameters ‘ GO ‘ Postpone ‘ Cancel ‘ ﬂ

®  When MMMs finish > Nav ribbon > Save

0) ) G @)

Low Dose Beam Setup

e On Nav open MMM with distinct feature(s), we will dose this square for the next few steps

e  We will now set up Record, Trial, and Focus Beams

e Activate low dose panel by checking Low Dose Mode > Check Continuous Update > Click on Rec
beam first

=] D] Low Dose Control Jird |
¥ Low Dose kMode
View: ok 5u
N Continuous update (see tooltip)
Define position of area
= ] )

Goto: \ﬁe.l Foc. T|1'.| Rec. Seal
Additional beam shift (and DF tilt)
" Set Reset| Uncalibrated

Offsets for. ™ View © Search

|| Defocus: -ZOj Shift Zero |
Ejopt =]

™ BLANK BEAM when screen down
I~ Nomalize beam through View
=

Copy cument area settings to

vIFl Tl BlS]
_Balance Shits |

F 50
e
® Spot Size same as collection, C2 70um for all beams

e Record beam - EFTEM, Nanoprobe, SA81kx or SA105kx
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¢ Trial and Focus - Copy settings from Rec to Trial and Focus

=l Dj Low Dose Control 2
E
View:
[™ Continuous update (see tooltp)
Define position of area
o o «

N

Additional beam shift (and DF tilf)
™ Set Reset | Uncalibrated

Offsets for: ® View ¢ Search

Defocus: 20— Shift Zero
Blanked
_opan e Unblank|

[~ BLANK BEAM when screen down
™ Mormalize beam through View
= |

Copy cument area settings to

v IpENeEsl = =1
_Balance Shitte |

® View - EFTEM, Nanoprobe, SA15000x + one mag, depending on hole size

Shift to Marker MMM to View Mag

®  On NAV open MMM with features > Look for distinct feature > On Nav click Add Points > Click
on feature to add point, remember where on feature > On Nav click Stop Adding > Click GO TO
XYZ > Take VIEW pic > If feature found on pic, click (green +) on where the point should be > Nav
ribbon > Shift to Marker > Point will move to desired location. If feature not found on VIEW pic
> Move over to microscope flu screen and explore around till feature is found > When feature is
found, center inside detector area > Take VIEW pic > Click (green +) on where the point should
be > Nav ribbon > Shift to Marker > Point will move to desired location

Align Record Mag to View Mag, View Shift Offset

e On NAV open MMM with features > Click Go To XYZ > Take VIEW pic > Find a small feature that
will fit inside a RECORD pic, drag in VIEW mag to get close to feature > Take RECORD/PREVIEW
pic > Drag to align feature and refresh with new RECORD pic till feature is centered > Take VIEW
pic > Locate feature, if not aligned > Uncheck MOVE STAGE FOR BIG MOUSE SHIFTS on SerialEM
tile > Drag to align feature > In LOW DOSE CONTROL tile, click SET on offsets for view > Recheck
MOVE STAGE FOR BIG MOUSE SHIFTS
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Low Dose Cortrol |

_-I _FI Image Mignment & Focus ll o
Align o G | To Marker | Clear | e b

™ Conti update (see tooltip)
s Defin: ition of ar
Resetimage Shit | Autofocus | | =707 ? Fecue. O Tra
Position on filt I 0.00
_— | Options Def target = -1.50 um e ation; 022 ur
- : S _I J ll e sen
¥ Move stage for big mouse shifts Addiional beam shit (and DF tl) |
. [” Set Reset| Uncalibrated
Set Threshold Shift | e |
. Defo 20— Shit _Sel | Zero
" Cormectbacklash in stage moves e C:mkedju = ;_II e
I~ Centerimage shift on tilt axis e Ao sreen doun

I_ Adiustima :I'-' =hitt between mans r Nmma_l\ze bsﬂar?fmug_h\}-igw
4 = I Keep Focus and Trial identica

I~ Trm dark borders in Autoalign =
Set Autoalign Trim Fracton |

alance Shifts
I Rotate inter-area axis | 50 deg

Multi-shot Parameters Setup

e On NAV open MMM > Create 9-hole pattern highlighted below > Make center point (yellow) by
Add Points > Stop Adding > Add 4 corner points (red) by Add Points > Make 4 corners points >
Stop Adding

¢  On Low Dose Control Tile >'Deﬁne Position of Area click Focus or Trial > On Position on tilt axis
box change to zero

=l ml Low Dose Cortrol i |
= Mo
View: | < ¥ 7
C Cun'hnuuustpdale [sae Iuclrhp]
rDaﬁna pasiton of area
ne 0 Focus £ Trial

[o®

e  Take VIEW pic > Drag to carbon area > Take RECORD pic to confirm strong thon rings on FFT > If
strong rings present move on to do 3 cals under SerialEM top ribbon > Focus and Tuning >
0 Correct Astigmatism by CTF
0 Correct Coma Free Alignment by CTF
0 Coma vs Image Shift - settings for depend on hole size
e On NAV select center point > Go To XYZ > Take VIEW pic > Drag to align hole, retake VIEW pic >
Repeat until centered
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e Navigator Ribbon > Montaging and Grids > Set Multi-Shot Parameters, window will open > Set
up Do Multiple Records within each hole > Select desired number of shots within hole

e on NAV select first corner point > On SerialEM left tiles Uncheck - MOVE STAGE FOR BIG MOUSE
SHIFTS > Multiple record window click For Corners of Regular Pattern > Click IS to Nav Pt > Take
VIEW PIC > Drag to align hole, retake VIEW, repeat till centered > Click Save Image Shift > First
corner of pattern done > Click IS to Nav Pt to go to next corner > Take VIEW PIC > Drag to align
hole, retake VIEW, repeat till centered > Click Save Image Shift > Second corner of pattern done

> Repeat for two remaining corners
Multiple Record Setup m

[~ Do multiple Records within each hole

[+ Do Records in multiple holes
Multiplier of usual delay after shifting to hole: {15
Regular pattern of holes: 3 é‘ by 3 ﬂ

No regular pattern defined

[~ Omit corners of 3 by 3 array (cross pattern)

-
Save image shift values at holes

For Corners of Regular Pattern ‘ For Custom Pattern ‘

ISto NavPt| Save Image Shil ‘ ‘

Image shift should be measured near focus

Set up Acquire Points

e On NAV open desired MMM > Draw polygon around desired area by clicking ADD POLYGON

(green) > Click Stop Adding > Create 5 point pattern below by clicking Add Points > Make the 5
points > Click Stop Adding

e On Navigator ribbon > Montaging and Grids > Add Grid of Points > Input Polygon number (green
number on MMM > On keyboard hit Enter, then Enter again > Acquire points will populate
inside polygon in magenta color > Repeat steps for about 20-30 MMMs > Save NAV

e Option 2 for selecting acquire points > See Hole Finder Protocol in Binder
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Align to Template Setup and Define Area of Focus/Trial

® We need a clean VIEW pic of an aligned hole > On NAV open desired MMM > Take VIEW pic >
Drag to align hole > Once a clean example of VIEW pic with aligned hole is found > On SerialEM
windows ribbon > File > Save A > Save as .mrc on file properties window > Name it BufferP in
your KEEP folder > Click save > On NAV click New Map > A map will be created > Remember
label associated with new BufferP map/lrr_lage

J2-A Elu 0.1 6752 7.7 Map1 Sec 28 - MMM.mrc -
62 Red 179 3805 211 Pt
63 Red 130 4131 211 Pt 1
B4 Red 288 4104 291 Pt 1
65 Red 224 4107 210 Pt 1
GG Red 292 4169 21 Pt 1
1
1
1 Sec [ - bufferp.mirc

® On Nav re open BufferP/View Aligned Hole > On Low Dose Panel find Define Position of Area

= Livwe Diepr Cortred |
3

View: ‘
" Continuous update (ses tooltip)

Define positon of araa

) c r

e  Click Focus or Trial > F/T area will appear on image > Click on biggest area of carbon visible on

image > Area of F/T will move to where you click > Select none on low dose panel when desired
area is selected

Final Data Setup

®  On Navigator ribbon > Acquire at Items > Below window will appear > Go over highlighted parts

Farametersfor.  Mapping Final Data Tasks before or after Primary (Push buttan to show controls)
¥ [Manage Dewars/Vacuum  Every itm Setup
Primary Action - " Setp|
© Acquire and save image or montage P FachFEG Every item
e IF Align to Template Every item Selup
r ] Waitfor Drift Everyitem Setup
& Acquire muliple Records  Setup M Aumofocus | Everyitem _Sewp |
= " Coma-res Alignment
© Run script ,ﬁ r Correct Astigmatism
[~ Condition Phase Plate
Primary Al:\lnn-melaﬁed. o r Refine ZLP
W Cycle defocus targetin autofocus. driftwait & TS - RoughE oty
[6 . __Rough Eucenticiy |
From {-§ 8] umin 13 steps
06 ? an = I _ Eucenticiy by Focus
r r Autocenter Beam
r Realignto ltem
= L2 = r Cook Specimen
MO SAVING: "Save Record” not on in multishot r Fina Eucentricity
["  Run Script before Action
Task-related options Feo
- ———————— Primary Action insens
I™ Relax stage after final movement ™ Hole Finder & Combiner
I™ Skip Z moves in inifial move and Realign ™ RunScript after Action
r & -
General options - General controls for task: Manage Dewars/Vacuum
I™ Do subset from index |1 L9 [ How often to run task Position in sequence
W Nomessage boxwhen emors accur & Every ’1_i||bems
* Close column vaives al end - §
Move Down
I™ Retract cameras stend (o]
r ey [B
I” Hide unselected options r ,-_ I~ Run afier Primary Acion
- & e}
™ Hide unusedtasks Restore Default Order
Save Parameters to File Read in Parameters GO Postpane ‘ Cancel I =]
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e Click setup on Align To Template > New window will open > Add label number of BufferP > Click
ok

Navigator Align Setup b3 344 p[ 1
4 P
Aligning 1o Template 34 Pt
Label of Navigator map with lemplate ’W— :: E: :
344 Pt 1
344 Pt 1
J 355 Map1 Sec - MMM mrc -
The image in Ais already a map 324 Map1 Sec 1- MMM mic -
313 Map1 Sec2 - MMMmrc -
Buffer to load and keep template in: P :I 19.7 Map 1 Sec 3- MMM.mrc -
z 290 Map1 Sec4 - MMM mrc -
211 Map1 Sec5- MMM mrc -
Maximurn alignment shift [25 microns 123 Map1 Sec &- MMM.mic -
M53 Map1 Sec 7- MMM mirc -
P p " 357 Map1 Secd-MMMmrc -
Handling Image Shift after Alignment 33 Map1 Sec 9 MMM M-
These setiings apply o both Alignto Template and 312 Map 1 Sec 10 - MMM.mre -
Realign to ltem when run from Acquire at lems 484 Map1 Sec 11 -MMM.mrc -
Ifboth are run from there. image shiftis reset only once  40.0 Map 1 Sec 12 - MMM.mrc -
. i o 500 Map1 See 13- MMM mre -
¥ Resetimage shift and realign if > ||13 microns 534 Map 1 Sec 14 - MMM mre -
=] . 57.1 Map1 Sec 15- MMM.mrrc -
SRCHEREE ZI Enes 666 Map 1 Sec 16- MMM.mrc -
[~ Leave IS at0 (skip last realign) 613 Map1 Sec 17 - MMM.mrc -
575 Map1 Sec 13- MMM .mrc -
oK I Cancel | il 57.3 Map1 Sec 19 - MMM.mre -
568 Map1 Sec 20 - MMM.mrc -
25-A Blu 5170 -362 532 Map1 Sec 21 - MMM.mrc -
26-A Blu -3328 -5883 629 Map1 Sec 22 - MMM.mrc -
278 Blu -1250 -3658 568 Map1 Sec 23 - MMM.mrc -
28-A Blu <774 -2481 519 Map1 Sec 24 - MMM.mrc -
258 Blu -2649 -397 463 Map1 Sec 25 - MMM.mrc -
30-4 Blu -155 2734 293 Map1 Sec 26 - MMM.mrc -
3-A Blu 1890 4657 144 Map1 Sec 27 - MMM e -
32-A Blu 0.1 6752 7.7 Map1 Sec 28 - MMM.mrc -
62 Red 179 3805 211 Pt 1
63 Red 130 4131 211 Pt 1
B4 Red 283 4104 211 Pt 1
65 Red 224 4107 210 Pt 1
66 Red 292 4169 210 P 1
67 Red 353 4099 211 Pt 1
[ Red 286 4037 211 Pt 1
B9 Off 286 4034 211 Map1 Sec 0 - bufferp.mrc

5

® Once all items have been checked/Reviewed > Click Postpone

Final Data Camera Setup

® Go to the Camera Tile > click Setup

=] D|CamesbSept  Falcond 7
m'ﬁl Focus| Tl | Record

Proview | _Sesh | Fieoe| S70P |

|5 sewz| 5

-1 0l Lowr Dieesm Cnérol 7
e Go over highlighted areas below
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Camera Parameters -- K3

Camera -- Selects active camera

C Ceta ® K3
Parameter set
C Search  View C Focus  C Trial @ Record ( Preview ( Mont-map

Parametersfor Record Copy from: | Ceta Positioning

Acquisition Binning Top o

¢ Continuous ® 05
@ Single Image c1 Left 0
. c2
Processing - Bottom |4092
ca4

@ Unnormalized

c
¢ Gain Normalized J

Right [5760
ce

Sum will be gain-normalized g j JJ

) ey Binned size: 11520 x 8184
Exposuiciime iy Eec 0.49x 0.35 um @ 0.042 nm S|

Drift setting (00000  sec Area size

Minimum 0.0007 if not 0.0 ‘

Shutter mode ‘ ‘
@ Beam blanking only

Dose: Not calibrated Update Dose rate: Not calibrated
Ope.ratlng rece [ Dose Fractionation mode [ Save frames
€ Linear

Frame time |0-05 sec 39 raw to TIF-LZW stack

[~ Align frames Set File Options
Set Folder
[ Use correlated double sampling (CDS)

[ Bin counting frames by 2 [~ Save variable frame sums

@ Counting

OK ‘ Acquire ‘ Cancel ‘ l‘

® Record settings bin 4, exposure time to achieve desired total dose, check save frames
e Set file options

Frame File Options x

¥ Save counting frames in EER file instead of MRC file
I Save mdoc file for each frame stack
Components for Folder and File Names
Use component in name of
Folder File
[~ ¥ Basename: [test

[ [ Filename of current open fle (minus extension)
[ [ Labelof Navigator tem I

¥ Sequental number startingfrom: [T Digits: i‘
I Titangle
™~ Month and day
™ Hour, minute. second
I™ Mumeric date (including year) and ime at start of name
I~ Multiple Record hole number and position in hole

Format Base_##i6é

o 1] Cance 2
e Set Folder to set folder for saved images
®* Go to low dose setup MMM to check beams are centered

e Go NAVribbon > Acquire at Items > GO > Data collection starts
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