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Before starting check microscope settings in SerialEM

1. Load Settings file 20250725_MultiGrid_SPA_45K.

2. Align the microscope, complete direct alignments, and objective lens corrections (astigmatism,

comma free alignment and comma vs image shift calibrations in SerialEM).

3. Check the View, Focus, Record, and Search parameters. Set the position of Focus on the tilt axis

over the carbon and make the beam very small so it does not illuminate the Quantitfoil hole.

After completing comma vs IS in low-dose mode check offsets for View and Search.

5. Check each of the imaging states used for Multiple Grid Operations. Make sure the beam
conditions and camera parameters are correct. If you notice that the beam in 62X and 210X is

off center reset “Additional Beam Shift” in the low-dose panel.

Imaging States

[x]

Add Current State | [v # Name:|$»‘:al'-:h 62X Montage
Add Mont-Map State | |
Go to Selected State | | |

QOperations with current Navigator item

Restore Prior State | Forget Prior State |ﬂ
Prior: S 2 210 4uP 93.7 — 052 1 4.1x4.1
LD CamMagSp Int Def Exp Bin Frame Mame

S 2 155 5uP 100 -1560 0.52 15.8x4.1
S5 2 62 5uP 100 -1560 052 158x4.1
S 2 210 4uP 936 -1560 052 158x4.1
R 2 45K 4nP 416 — 300 1 581

R 2 45K 4nP 415 — 300 1 58x41

V 2 53K 4nP 767 -10 040 4 09x09 6: View
|S 2 210 4uP 937 -1560 0.52 14.1x4.1

4: Record Save Frame
5 Record No Movies

Imaging States Used in Multiple Grid Operation.

Record Save Frames to take data by saving
movies

Record No Movies to take micrographs no
movies saved

Search 210 MMM to take Medium Mag Maps

Search 62 Montage to take low mag full grid
montages

Highlighted in yellow

6. If you need to update the image states close Multiple Grid Operation window.

7. At this point the microscope has been aligned, the serialEM setting file loaded and updated, all

imaging states are updated with the beam centered.
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Collect Low Mag Full Grid Montages

Clear or end the previous Multi-grid session.
a. SerialEM Navigator->Montaging & Grids = Clear Multi-grid session.
b. Onthe Multiple Grid Operations Window click “End run” if it is still running.

Open Multiple Grid Operation window.
a. SerialEM Navigator->Montaging & Grids = Multiple grid operation.

Multiple Grid Operations X
J Run Sel Status Name

[v | H Note | | |

| Refine instead of Realign usin

i i ®
J Grid Setup

Run Inventory | GetNames |
Prefix: | v Append names
C##_name

Current dir: .. K3Data\lmages_Holes\
[v Use subdirectories  SetCurrent Dir

Open Right
| | oK | Cancel| A

Set Current Directory to X:\K3Data\date_initials (Purple arrow). Here | will set the directory to
20250725_JDS_Test.

On the microscope computer in the Autoloader tab edit slot state and Run Inventory. Make
sure to enter the names of each of the cartridges that will be displayed on the SerialEM Multiple

Grid Operation window. The names can be edited or changed if you like.

On the Multiple Grid Operation Window click Get Names (Red Arrow).
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6. Check Acquire Grid Maps as show in image.
a. Use LD Search

b. Do not check Auto contour grid squares.
¢. Do no check Remove objective aperture
d. Set condenser aperture to 150 um.
e. Check Full grid or specify number of pieces in X and Y if you want to image a smaller LM
montage.
Multiple Grid Operations: multiGrid_Jul25_2.adoc X
- |Run sel Status Name _-| ¥ Acquire Grid Maps
v 3 g_: |QF Use: (@ LD Searct ¢~ LD View (~ Current or set state
o2 A_: |QF [+ Setstate:|3: S 62x Sear.. -
V1 2 |— |QF [ Remave objective aperture
[ 1 |— |AL [+ Set condenser aperiureto|{150  um

[ Set Order Maote Montage: (& Fullgrid ( |4 X |4 pieces
| | | | | [v Use overlap of |15 %  Setup Montage

[ Refine instead of Realign usin [ Autocontour grid squares
" " ] 2562 sear... [~ Runscriptatend: |D-:-s»'=(:a| J
—| Grid Setup +| I Acquire Medium Mag Maps
Run Inventory | GetNames| Reset | Clear | J ™ Run Final Acquisit
= un Final Acquisition
Prefix | [+ Append names
C##_name

Current dir; .. ta\20250725_JDS_Test
[v Use subdirectories  Set Current Dir

Clase Right

StanRun| | 0K | Cancel| ﬂ

7. Check cartridges that you want to montage. Click “Set Order” to change the ordering of the
grids that are to be imaged. As shown in the above image cartridges 4, 3 and 2 will be collected.

8. Click Start Run it will take ~ 15 mins to acquire a full grid montage of each grid.

9. Click Ok on pop-up. Don’t need to change anything just make sure Parameters to use in Low
Dose Mode are set to Search.

10. Watch the first one to make sure there are no errors. If that happens stop the run to fix the
error and repeat.

11. SerialEM (or Dummy version on microscope computer or gaming PC) open each montage. Add
points to grid squares with thin ice that you want to image. Then save each of the navigator
files. You can do this as the montages are collecting or after all of the grids have been
montaged.
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Collect Medium Mag Montages and Data using BIS Method

1. In SerialEM open that navigator that you want to collect data on.
a. Click on the grid (as shown below for #2 — red arrow)
b. Open Nav to open navigator (or use Navigator tab — grey in image)
c. Load grid onto the stage shown by purple arrow.

Multiple Grid Operations: multiGrid_Jul25_2.adoc m
| Run sel stats Name +| I~ Acquire Grid Maps
4 |—aR|aF
r 4 'GR| _-| [ Acquire Medium Mag Map:
3 |—GR|QF
) 4 | Use: (o LD Searct LD View ( Current or set state
2 —GR|QF
! | States|7:5210x Sea.. v | [None |
1 |— A Tk
ake: (@ Image(” Polygon moni { nXn mont
[ SetOrder | Reset| Note g v
Set Mapping Parameters |
| Load Grid| | Params| Logs|
- | ¥ Run Final Acquisition ——
[ Refine instead of \qn usin J cq
- - 25 Oar... States:|4; R45Kx Re.. ﬂ |None ﬂ
_-| Grid Setup [None | [None =l
| | | | [ Set& show states for each grid
. | [v' Make frame directories under grid directories
et £ Setvectors for multiple Records from:
C##_name (@ Map holevectors ( Settings for each grid
Session dir: ...ta\20250725_JDS_Test SetFinal Data P : |
™ etFinal Data Parameters
Clase Right
| | OK | Cancel| 2

2. Run Realign to Map on the Multiple Grid Operation window (greyed out — blue arrow). Before

running realign to make take an image with the 62X imaging state to make sure the beam is
centered before doing this.

3. After completing Realign to Map double check. Pick point on the Navigator and go to XYZ on to
move the state to that point. Then take a search 210X image to verify it worked.

4. Take Search image of that grid square, center it in the main window and save the Search Image
to buffer M and N.
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Use this Search image to test the hole finder and combine multishot. Adjust Hole Finder Hole

Vi

ANy

size, Periodicity, and sliders. It should look like the image below if done correctly.

Hole Finder E
Hole size |13 Periodicity 255 um (1.3/13)
Maximum eror [005  microns [~ Hexgrid
[¥ Exclude holes outside polygon
Filters to try

Gaussian sigmas [152.3
Median fiter iterations [5
Edge threshold perceniiles 243648
[¢ Bracketlastfilterthreshold values
Find Holes | _SetSize/Period | Clear Data |
sig 15 thr 24 #:410 size: 135 per 260

—w

6314 Lower mean cutoff 665

| 6733
665  Uppermeancutof 6793

| 1474
4677 SO cutoff 9257
D ——————— L)
05 Black pixel % cutoff 96
— 290
0 Distance fiom Edge 255
r
Show: [¢ Included [ Excluded Toggle Points|
Layout of paints

@ Zigzag ( Away from Focus (* In groups

| Voke Navigeior Poiris |
0K Cancal ﬂ

Multiple Recard Setup
[~ Do multiple Racards within each hole.
[+ Do Records in mulipke holes
Muiplisr of ususl delay sher shifing to hote: |15

Regular aray of holes. 7 —| by 7 —| [ Hexgrd
Spacing 261 and 256 um  Mamum shift 11.0um

™ Use custom pattern (293 positions defined)
Satimage shit values at holes

ForComers of Regular Patem | For Custom Patiem |

[=]

Multiple Hole Combiner E

Combina points marked 2 Acquire

image shift should be measured near focus.
Use: LastHole Vectors|

Step To & AdjustIS

& Onimage in current buffer
" Insida current polygon
| " Insame group as cument point

[ | ¥ Tumofaroupiems ousice imaga

Na adjusiment ransform awailable

[~ Sawe Recordimage
Early Retums for K21k
@ Full sum retuned on all shots:
" Early return only on last shot
€ Earlyreturn on all shots
¢ Early retum, exceptforfull sum on rst shat
Number of frames in retuen (-1 for al). [0

Extra delay aer image shit. [0 soc

[ Adiust beam t & astig to compensats for image shif
Coma versus mage shitwas calibrated at
4161% C2. 3901 4. nanoprobe
Calibrate Comavs IS | TestMulishol Positions |

Diameter of circles to draw: (22 um

[~ Deletepoints [~ Tum offitem
#icombined item has < :‘hnles

[~ Skip averaging ofhole positions

Combine Points Undo | 7]

[¥ Display mulishot before combine

oK Cancel

|

6. On Multiple Grid Operation Window click on Set Mapping Parameters, and Set Final Data
Parameters to check settings.

Parameters for. [ Mappin |

Primary Action
G
-

5]

Primary Action-related
[~ Cycle defocus targetin autofocus, dritwait & TS
[ Adjust beam tilt & astig for image shift
[ Do early retum with sum of frames
-

Task-related options
P
r G PCRCVC
[~ Relax stage after final movement

Skip Zin: [~ Initial move & Realign| ~ Run atneares!
[~ Skip stage move to tem if possible

General options =
[~ Do subset i p
[~ No message boxwhen errors occur
[ Close column valves atend

[~ Retract cameras at end

r
[~ Runscriptatend [Dosecal  ~+|
I

Hide unselected options

Save ParameterstoFils | Read in Parameters

Acquire at Items

Lx]
Tasks before or after Primary (Push button to show controls)

[ Manage Dewars/Vacuum| Every item Setup

[~ _ Coma-ree Alignment Setup

" __ Comect Astigmatism

FE

" _Condition Phase Plate

[~ _Update Dark Reference |
[v_Run Scriptbefore Action |  Every item

Seriptto un: |SquareCenter ]
I™ __RoughEucenticity _|

[~ _ Eucentricity by Focus
] Autocenter Beam

f. Realigntotem |
I~ __CookSpecimen _|

I Fine Eucentricity

{ | Align to Template
I
i

U

£

i ek

Autofocus

Wait for Drift

Primary Action (Acquire Image) occurs

|
|
2

2

£

@

Every item. after ety

[ _RunScriptater Action |

General controls for task: Hole Finder & Combiner
How often to run task Position in sequence

@ Every [i g e

=]
Move Down |

—

[~ Hide unused tasks Restore Default Order _ |

Close Postpone

2

Cancel |

Acquire at Items

Parametersfor. M ir l
Primary Action
 Acquire and save image or montage
3
i

(" Acquire mulple Records
 Acquire tit series

@ Runscript |DataCollection_V6 hd

Primary Action-related
[~ Cycle defocus target in autofocus, drift wait & TS

[P =
-
r o
P
Acquire non-montage images in Low Dose with
® Record  View ( Search
Task-related options
iz
] @ PC RC VO

[~ Relaxstage after final movement
SkipZin: [ Initial move & Realign|~ Run at neares
[~ Skip stage move to item ff possible

General options
[~ Dosubset [10 ;

[+ No message boxwhen errors occur

—

[ Close column valves atend
[~ Rewactcameras atend
-

[~ Runscriptatend |DoseCa: y

[~ Hide unselected options

Save ParameterstoFile | Readin Parameters

[x

Tasks before or after Primary (Push button to show controls)
v Manage Dewars/Vacuum| Everyitem
7 Run Script before Action |  Every item
Seripttorun:  |Poly_Multishot_Filter_Thre v
__Comarfree Alignment_|
_ Condition Phase Plate
Rough Eucenticity |
Eucentricity by Focus
Autocenter Beam
Realign to ltem
__CookSpecimen _ |
Fine Eucentricity
Align to Template
Autofocus
Wat for Drift

Primary Action (Main Script) occurs here
[Fiole Finder & Combiner

Run Script after Action
I™ _ ConectAstigmatsm_|

General controls for task: Hole Finder & Combiner
How often to run task Position in sequence

. = [ oot |
Move Down

<l
»
@
E
5

o | o o T

CCHCICRCY

EIIElElE lelelele ek

-
-

e

= Gt W e |

fo— 2

3 @ (@

!

Restore Default Order

[~ Hide unused tasks

| Close Postpone |

Cancel | 2|

Check the DataCollection_V6 script and modify if you like. Normally you don’t need to do this.

Do not change any of the other scripts if you are taking a 7x7 multishot or tilting the stage.
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12. Before running take an image of a hole and copy to buffer P. Reduce image by factor of 3.
Or load an image of a grid hole., read, and copy to buffer P. Images are located in the folder
“Images_Holes” under K3Data.

13. On the Multiple Grid Operations Window. Check marker on the grid and click “Start Run”.

14. Popup — no is fine for apply marker shift — | did not see any difference for this.

15. Watch microscope and if there is an error stop the run by clicking on Camera & Script panel
“Stop” and “PauseN”. Resume the run after you fix error.
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