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4.

Multi Grid Session I &K %7 — % AIE



. HExHB

*TEM User Interface |& version 3.22.1. EPU (& version 3.14

er Interface (=TUI)

1. Inventory
TEM User Interface (=TUI) Z{#EWXT

TUI > Autoloader tab > Temperature Control

Temperature Control Kl Filling

— Stats
Setup Autoloader Stage EFTEM ([ ¢|*
— Dewar levels
Autoloader
Column

— Temperatures
ocker

Holder

Cassette gripper

Cartridge gripper

Autoloader Dewar

Column Dewar

u
All Nitrogen Temperature

B1%
9%

Suppress AutoFill for:

6 h 02 min AutoFill starts in:

11 h 04 min

Reminder before filing starts:

Ig 04| min
5h 10 min

EE min

Fill Now

NanoCab @ Dock D& T U7z5 (NanoCab ®EXO HLZENTIc )  BERRN
ETRICBRZETHEL, I5IC. 2TH-160°CUTICHRBDETHFD (HD)

TUI > Autoloader tab > Autoloader > Option

Setup Autoloader Stage EFTEM ["'I

Inventory N5 > &9
“Dock #. active [CTRBD X TLIXS L NS

Autoloader (User)

Option” -1 > R 7AW TWLAEWN

BalFEcczI Uy

— Cassette — Vacuum
[ bk | [ undock | ||| @ Tubo Auto Off (defauly
— Cartridge O Turbo Always On
12 — Control
11 =
Initialize: Loader-cycle] | Yacuum On
10
9 I Inventory
2 — Cassette Undock
7 [ Leave cartiidge on CompuStage
6
15}
4
3
1
Edit Slot State| [Cotage |
[ load | [ Unbed_|
— Status




ATV Yy RPI2TELLBHSNLS OK
[ options |

— Cassette — Yacuum

| Dock I | Undock | ® Turbo Auto OFf (default)

— Cartridge O Turbo Always On
12 — Control
i ‘ Initialize | [chader-cyclel [ Yacuum On
10

9 [E

— Cassette Undock

Leave cartridge on CompuStage

Edit Slot State [ Stage |

| Load I | Unload |

— Status
Mapping cassette slot
Moving cartridge arm to the cassette

BEWIL— Uy ROVGRWEHIE
F UV RSB EHE
SBWTL—  FEFHEHEEN TSN TULAEW

*EULEH NI NIE 55— Inventory
FNTHEEBENHNIL—FE Cassette #EXD B U THERT 5.7 U v RHOEE TWLWARWLWHN?
ZFNTEEIULITNIEFE ICEWEDE

AT )y RO +2 £TF v I &I -5 Stop Inventory /RY >V Z# L
TR

27Uy RDE&HEE. Inventory hM&Hb>T (HULRTFT—IICTUy K& > TW e
5 Unload LT) "5ANT D

*Z2D slot ICARINH D & K <7EW

*CDBBDERD T AT EZEFICRREND ZEFRBWV, XEZELTEL,



EPU OFHicEh
TUI > EFTEM tab > Filter # B %
EFTEM /RY UNNEEL B> TWS & &EfER

BELB>TWEN>ZS EFTEM RY V=L TEEICT S

Setup  Autoloader Stage EFTEM (<[
l Aperture: | Imaging v
Slitwidth [V |$]10 3
Energy shift [eV]: 510 @
HToffset [20 &
Oe¥ Total: —UeV
[ oev || 20ev || 20ev |

TUI > Setup > E-CFEG
Operate /Ny VHEREBELLR>TWS I & alER

BELBR>TWEN -5 Operate Ry >V &L TEEICT S

E-CFEG Control (Expert) I

Setup  Autoloader Stage EFTEM [ ¢ * Gun Lens: 18
Fash
Vopt: 3561V  BEdractor: 3593V
Extractor range: 2561...3916 V
Beam cument: 50nA

Status:  Operate

EPU Bi&#

ELOxEBLTEET, 30 << EWED, EVEBOHT7A IVHSIELE




FIEINSEENTDZZEDH H2VRASHOREEETICELLNE S
EPU > Preparation tab @ Import Z3# L T, LI T ®.sxml file Z open

D:/EPU/temp_xxxk_YYMMDD.sxml
Oox=fEER, BADERLZWMERTENORMO S DZER)

v @&  Preparation Atlas Auto Functions EPU

Presets Atlas v Camera Falcon 4i v Bxp.Time(s) 1.00
(= Import
(5 Export

Camera Settings
Vv Tasks

Acquisition and Optics Settings

Atlas Optics Alignment

Calibrate Image Shifts

Activate Phase Plate

@ Import Settings

1+ > ThisPC » Data(D:) » EPU

Organize v New folder
A
[ Desktop * N Name Date modified Type Size
& Downloads test File folder
= o .sxml SXML File
|z Documents [] EPU_240111_130K.sxml ML Fil
=/ Pictures » | ] EPU_240111_215K.5xml SXML File
data 9 [ EPU_240111_270K.sxml SXML File
EPU | | EPU_240111_270K-Au.sxml SXML File
ccreen 9 | | EPU_setting_temp.sxml SXML File
- temp.sxml SXML File
p.scml ML Fil
work temp_165k_240117.5¢ml SXML File
P- =
[ This PC || temp_165k_240202.5xml SXML File
temp_ ¢ sxm SXML File
B Desktop p_215k_240117.5xml SXML Fil
- temp_ ¢ sxm )24 3:26 PM SXML File
B Documents p_270k_240117. | 24 3:26 PM SXML Fil
& o load | | temp_270k_AU_240117.sxml 8 30PM SXML File
ownloads
b Music
=/ Pictures

“HIEID SERPEREDZEENLBLVNGES, PSHEVESH LW



BIEXRTOREZHERT 5. ED> TWES UTORZETDT 74 )L MEICRT,

EPU > Preparation tab > Presets > Atlas

Exp. Time (s) 1.00 v — 4 ‘L\]'I Q 100x Spot Size 6 Insert Slit °

Get = (um) -1000.00 1il. Area (um) 1334.29 slit Width (eV) 80.0
C2 Aperture 50 v Plasmon Imaging

EPU > Preparation tab > Presets > GridSquare

Exp. Time (s) 1.00 v s tTI Q 740x Spot Size 3 Insert Slit (@
Get = (um) -100.00 1ll. Area (um) 400.00 Slit Width (eV) 40.0
Plasmon Imaging

“fZ (L 300 mesh DIFE 740x. 200 mesh DIHE 470x

EPU > Preparation tab > Presets > Hole/EucentricHeight

Exp. Time (s) 1.00 vi=i ‘l:TI @ NanoProbe v Spot Size 4 Insert Slit @@
Get Q 6500x v 1il. Area (um) 12.00 slit Width (eV) 20.0
< (pm) -50.00 ‘

EPU > Preparation tab > Presets > Data Acquisition

Fractions Manual v : @© NanoProbe v Spot Size 4 Insert Slit L}
Compression L] % I Q 165000x v Il Area (um) 0.70 Slit Width (ev) 10.0
Align i < (um) -2.00 C2 Aperture 50

* FERIFMEER 165k DIFE. MDERD . sxml Z5HAHAAILIBERIERL > TWS,

EPU > Auto Functions tab "¢ Auto-eucentric by beam tilt

@&  Preparation Atlas Auto Functions EPU

v
» I I . Presets Hole/EucentricHeight v Desired Defocus (pum)
Start Iterate to (pm)

Use Three Image Method No

Execution Preset Selection Auto Function Settings

v Auto-Functions (TEM) Negative Beam Tilt

Autofocus

Auto-eucentric by Beam Tilt

Auto-eucentric by Stage Tilt

*Desired Defocus = 0, Iterate to = -10 = FER



3. M Atlas N5
EPU > Atlas tab

Session Setup > New Session > Yes

U EPU

v @ Preparation  Atlas

e
New Load
Session Session

EPU New Session
Auto Functions EPU

Are you sure you want to start with a new session?

Output folder Z18E (IRTFES : Z:/userxxx/yymmdd/atlas/) L T Apply

Edit Session

Screening Z#H U T, D W grid DESICF v 7 ZANT (0GEDTELEW) |
Start N5 > =109 & Atlas EREHHA

=7

3@
F_carbon3

2@
F_carbon2

1

Single Atlas



Acquiring Z 7 U w79 % L BERNIRRI NS
“4x4 TEEBEBRETEIOTURESLEF D, Uy RODANEZDOEBBHEH T, 1 MH
feb. 109572 FAEICHDRY 1 IVEERNE SRS Stop LTEL W

thermoscientific

“ASHDOERT, HEDT U v RIEIT Atlas I BEDELIEWE =
Atlas tab TZD YU v R%#IRL T, A _E Reset Selected DK%Y > %9
F—HHEZEDT, FDOT YUY RICFvI%EANT Start

10



. E—LODORE (#H)

1. YUY RORDEWEZBICBE

EPU > Atlas tab TEM®D ') v K%3&IR L. Load Sample
*EPU > Status T 'Cartridge at slot x is now on the stage; &FRRSINicZ & =MHRT S

thermoscientiic

EPU > Atlas tab T Grid [C7XDH W& 2B THZ Y w2 > Move stage here

thermoscientiiic

11



EPU > Preparation tab > Presets -> Grid Square

» I ~ B A\
300 mesh DJ'U v RDFE. 740x - Spot Size 3
. R < (pm) -100.00 Ill. Area (um) 400.00
1w R =R
200 mesh DJ'YJ v ROBE. 470x C2 Aperture 50

Optics Settings

= 3ER
*Spot Size, lll. Area [FZFDXRFXTL WL

Preview =39

thermoscentific

a9 e

Mo A T

EEAERNDHWEZBICWE I EZERT S
MBNITNTWES RV IT7DERTES—EHRY ' Y7 > Move stage here

12



R1 Z#H L TEXKRZT29 (ANnd)

A o«
IR DIRBEIE. TUI @ Flucam Viewer QE[EH. TEM BlankerShutter Monitor DIEE T
EEE’%J\ H:ll ;E % |3 TEM BlankerShutter Monitor
g =
- ——
1
ITnsid. BARN ENS>TWS -

(A2 TWERW) JREE A

Flucam Viewer H'  EF (= Energy filter D /0% %D THRIR).
Natural, High Resolution &7 > TW3 Z & ZHERR

13



2.

ERy bIRA > N ORE

Uy RORICWT, EARDTH TNSZ & ZHER

EPU > Preparation tab > Presets 75 Grid Square Z#A T Set

-~ thermoscientif

- g e

#2{E1R D Eucentric Focus /N% > &9 (*x740 T Obj lens=7%#{1%)

High tension: 300 kV Beam Current:
Screen current:

LM 740 x Spot size:

52.478 % | Cooling BM-Ceta: Stable X:
43.385.% Cooling EF-Falcon: Stable Y:
% A: -0.01 deg Z:

-108.57 ym
-127.39 ym
-10.22 ym

TUIDT®DA x7407T. Objlens=7%Hi%TH 25 & =HER.
Defocush\0 T T 1LIFREIRR2 (Reset Defocus) TOICT %,

EPU > Preparation tab > Presets H'5 Data Acquisition Z & A T Set

thermoscientific

121EMR D Eucentric Focus N5 > Z#H Y (*FRE L /o fFE T Obj lens=80%F1#%)

*Defocus H¥ 0 TR IFNIXIEEIR R2 TO0 IC9 5,

L2

% x

— -
High tension: 300 kV Beam Current: 5.0 nA ’ 2s C2 Lens: 41.005 % Cooling BM-Ceta: Stable X:
Screen current: 0.066 nA JDefocus: 0 nm)| % Cooling EF-Falcon Stable Y:
SA 165 kx Spot size: 4 Tluminaled area. 700 nmObj Lens: 80.7993 % JA: -0.01deg Z:

-520.90 pm
-623.28 ym
-0.01 ym

*PLEDIBYET. LM & SA D defocus Y kL TW3,

14




TUI > Stage tab > Apertures Z B T C2=50, Obj=none T3 I & ZHER
*C1=2000, C3=1000 (F5&—fE57%< T OK

Apertures i
Condenser1 2000

Condenser2 | 50 v Adjust

Condenser3 1000

I| Obiective | [none] \/I Adjust |

|SelectedArea| [none] v~ [ Adjust |

TUI AT > Direct Alignment 75 nP Beamtilt pp X Z3E3

- Gun Tilt A

alin V
- nP Beam it pp Y
- Beam shift
- Tomo Beam shift

i Center C2 aperture
- Condenser center TEM v

[ &uto help

57.29 ym
-0.00 um
-0.00 deg
0.00 deg

BAEIR @ Multifunction-X DH T, RMT 5 2 DDANELRD K SICHHET S

(T |

Done =39

Gun Tilt A
Gun Shift
- nP Beam tilt pp X
8P Bean it pp
- Beam shift
Tomo Beam shift
Center C2 aperture
- Condenser center TEM v

[Jauto help

15



TUI AT > Direct Alignment 5 nP Beamtiltpp Y %Z3&3

Direct Alignments
o Gun Tilt A
- Gun Shift

Tomo Beam shift
i Center C2 aperture
- Condenser center TEM v

[ Auto help

BER D Multifunction-X DH T, BT 52 DDHXANERD LS ICHET S

Done %39

Beam shift

Tomo Beam shift

Center C2 aperture

Condenser center TEM v

[ suto help

16



C2fkh oFiLEHLE

YUy RORICWT, EERNDTD TWS Z & 2R
1O

Intensity %1 VILZAEICEIL THZEK > T\ Flucam Viewer DARRIDERKDH < 5 WL
DRKESICT S

TUl & > Direct Alignment > Beam shift %3&0" Multifunction %7 V)L TX
HEHRRAGDYT

Direct Alignments

Gun Tit ~ |
Gun Shift
nP Beam tit pp X

nP Beam tit pp Y

Tomo Beamn shift
Center C2 aperture
Condenser center TEM v

-‘0.00 dng‘ [JAuto help
|

0.00 deg

HKDIAVKZTAME YTRADIRA —)LTHETE S

17



C2 DAEDAdjust Z# L T, Multifunction 71 VLT, O FHRWHICET

& DICRD =2BET B

Aperures |
Condenser 1 2000 v Adjust

Condenser 2 |50

Condenser 3 1000 v

[ obiective | [fnone) v [ Adiust |

[setected veal [frone] v [ Adiust |

C2 DAMED Adjust =6 S5 —EHFHT

2[EH
BEXZFOMAL 5WIHK> T, Multifunction 71 V)L TYX & FR(ICEE
Intensity ¥ 1 VILZHICEIL T, ENMUDKTWHDKEZICRDETEITS

C2 DAED Adjust Z# U T. Multifunction 71 VLT, O FHRWHICET
ZE£5ICRD =BENT B

C2 DAMED Adjust =6 5 —EFHT

BEAZARDOKDOMAL 5 WK S, 2 DEFEOEwDNIFZIFEOARICENNIE OK,
NI TULEDBREZRDIRT

RIRELE (7 X, Direct Alignment @ Beam shift T Done %39
 DirectAlignments

Gun Tilt A
Gun Shift

nP Beam tilt pp X

nP Beam tilt pp Y

Tomo Beam shift

Center C2 aperture

Condenser center TEM v

[ &uto help

*Atlas D & E (L C2=150 ZES D T, atlas TREEER UL E TR EL C2=150 THREER
DIFEETS ELVWD D,

18



4. Center Zoro-loss Peak (Auto Zero-loss)

(Conditioning D%, 1I-2. (p.42-) ICHE> T energy filter DREE1TS)
*BIEDHRETH D (Vv RONICWT, E—LDFRNICWD) Z EHFHE

EPU > Auto Functions tab > Center Zero-Loss Peak

Presets h' Zero Loss T 5 & & = HEZR L T Start

U EPU

v @&  Preparation Atlas Auto Functions EPU

’ II . Presets Zero-loss v

Start

Execution Preset Selection

v Auto-Functions (TEM)

Autofocus

Auto-eucentric by Beam Tilt
Auto-eucentric by Stage Tilt
Autostigmate

Autocoma

Drift Stabilization

Center Zero-loss Peak

> Calibrations

*Energy filter DijZH L Z1T>TW5
EPU > Preparation tab > Presets 'S Data Acquisition % 3% A C Preview

ERD flat TH 5 Z & = HESR

(U flat TRH-TES, TOR—IBENSPHEL

19



5. O OhiEbE (UltrAufoil ZEFH LA WEES IZEER)

UltrAufoil ZfE > & E (&, Z DFAE%Z UltrAufoil TITS

EPU > Atlas tab TZ1L\/& X ¥ T 77 Z:# A T Move stage here

EPU > Auto Functions tab T Auto-eucentric by beam tilt Z#:2
Presets %z Hole/Eucentric | L T Start

EPU > Preparation tab > Presets H'5 Hole/Eucentric % 320 Preview

Hole & hole DEI T, TXDRWE Z3%H2 Y v%2 LT Move stage here

HIOUv o

-> Move stage here

20



TUI > Autoloader tab > Apertures Z 8 T C2=50, Obj=none T % Z & ZHER

CZTRHTRIEBRUTHERETST !
*BIHR%E T 3 X9 I Diffraction RY V& T & DA SHIENBAREMH D

TUI®Dviewer

TUIDOTZRT. D=xxmBREEHR>TWSZ &EEFER

High tension: 300 kV Beam Current: 53nA
nP EFTEM Screen current: 0.065 nA
D25m Spot size: 4

TUI > Autoloader tab > Apertures Z BT Obj = 100 [CZ &

Condenser1 /2000
Condenser2 |50 v
Condenser3 | 1000

| obiective |[100 | adust |

|SelecledAvea| [none] v [ Adjust

21



TUI [ HDR E—RKICc9 %
IO DENR DS WIHEIEVY D ARA — )L THE

E—LANHRICHFNIL Direct Alignment > Diffraction Alignment T.
Multifunction ¥ 1 VL THRICHE>TL 3

Direct Alignments
I Diffraction alignment I
oma-fiee Amplitude

[ uta help

22



LULTORAD 3 Sidk. KIFEXLTLWERWEDPLSBRWNEISHEEH ?)

Objective DD Adjust R > =39
[Aperwres [0

Condenser1 | 2000 ~
Condenser2 |50 v
Condenser3 1000

I Objective | 100 vl Adjust |

Selected Area| | [none] v Adjust

Multifunction ¥ 1 V)L T, BBZWHDANE, BEDIEY > & ULIXDFLNE
SKDICTB

BEAROBEZWHEOHRDE
BAEOPPEBVWEDORLE—HEE 3

Objective DD Adjust R > = BEHT

121EIR D Diffraction "% > ZBE# U T diffraction mode Z#& 7
*FluCam Viewer ODFRRIZE & Natural ICES (29

UltrAufoil TOEIERI(E. Obj =100 & ULIc £ F£TAIEL W

23




6. EPU OEREOHALEDLE
*UltrAufoil Z{E>S & Eld. Z OFEIE UltrAufoil TITSIES5H & W

EPU > Atlas tab Z R THI DI X D#%H % & Z 3T Move stage here

O

. D gD _-> Move stage here

*HEDKETELVWITIZRER, Y ITADRA —ILTEIRD zoom infout ZIR/ER]
HENENWRATIFZOIESHUTOREEEZLDPT L
T2 & hole DEFR ElchvEE->TLHELWN

EPU > Preparation tab > Presets H'5 Grid Square % 20" Preview

thermoscier

Bi2>2dZMHd&EZ3ICHY ') Yo > Move stage here THEH)

24



EPU > Preparation tab > Presets H*5 Hole/Eucentric % 3 Preview

Bi2>2dZMHd&EZ3ICEHY ') YT > Move stage here THEH)

a2ty

728 > Move stage here

EPU > Auto Functions tab T Auto-eucentric by beam tilt % #1R

Presets % Hole/Eucentric (C L T Start

thermoscient

Status T TAuto-eucentric by stage tilt finished successfully; DFRR%Z HEER

25



*Auto-eucentric DN L 1z 5.

Acquiring positive tilt image (1)...

Succeeded=True, Measured defocus=-0.021um
Measured defocus = -0.021pm.

Automatic grid square preparation stopped due to failure.

Auto-eucentric by stage tilt Z3ER U TH 5> —E Start

EPU > Preparation tab > Presets H*5 Hole/Eucentric % 320 Preview

TZDAHULLIETZ & Hole DR A7 EIC Move stage here

26



Velox #2315 EF % (37=D window h'& % H%. Acquisition DIEFT 3)

AUV IOAZa—h5
il @Dcross-haireRXRx =3

EPU > Atlas tab ZFRRUTH<L, "ESLBVEAXSEMOES>TTS—ICBD

E FAAVESI Y v s, E—LBEABED. BEENED,

*FHTstop TH5ETRE LS IFRULBDOTER
BEROITEcWE 22725 TILT Yy U THEE

TZDADHULLIFTZIE Hole DXRBEREEROICH>TL S
MAENY TILT )y I & EDRIEWE B S eI Wn?

FINI YUY TEF
ZIicBE

55— FAAVESI Y w5 LTE—LABEHET

27



EPU > Preparation tab »*5 Calibrate Image Shift Z:#A T
Acquire > Resume

v [ Preparation Atlas Auto Functions EPU

@ a8 9 A

Acquire Reset
Calibration

Vv Tasks

v @ Preparation Atlas Auto Functions EPU
Acquisition and Optics Settings

¢ D
Atlas Optics Alignment 9 > ’ . — a

Tutorial Resume  Stop
Calibrate Image Shifts

Activate Phase Plate Image Shift Calibration

Targeting Correction

Atlas, Grid square, Hole/eucentric, Data acquisition TERE & N7 fE3R TlIEKH

N3

28



ZNZNOFEERTOEKRT. NET2REY TILIY Y I TEEY %,
"SEEOBEBENSIEICIT S, BEANKWEDEBRDORAT —ILZ2EGHET. WHT bRz

TINoVyIdBELN,

KlFnid. Store Calibration

v @&  Preparation Atlas Auto Functions EPU

@ 2B 2 A

Tutorial Acquire Reset
Calibration

Image Shift Calibration
Vv Tasks
Acquisition and Optics Settings
Atlas Optics Alignment
Calibrate Image Shifts

Activate Phase Plate

Targeting Correction

MERZEEULIZERZOHELDEY

29
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AutoCTF (GEAINE - AT INEDHIE)
*Z DFELEIL carbon film Y'Y w RTHRWE TERWN
*Sherpa Z{ER U IFAEERIE. Il 4228

EPU > Preparation tab > Acquisition and Optics Settings @
Presets > Hole/Eucentric (C I I B{&H > T\ X T,
fHEDEBZNREENWVWEA—RYEZEGY Y v 2 LT Move stage here

i85V

-> Move stage here

BRDEIBERORI Y —REDBEREER |

A—RVEIRHT > LOHREEIE> TWBHEELE <. ARBEROHFAMEICKD Thon
ring M"EULLEHSNIBNDH S

ZOEFREZEHTULES &, REEM LR LICRS

Sherpa ZE-> =A% (. 4.) TIE. BAIIC Snap ZIRZ2DTPPEE

EPU > Preparation tab > Presets H'5 Data Acquisition Z & A T Set

30



TUI > Autoloader tab > Apertures Z 8 T C2=50, Obj=none T % Z & ZHER

Vorkset Apertures D
Setup AutoloaderEFTEM K }l Condenser 12000

Condenser 2 50 v Adjust

Condenser3 1000

Il Objective I [none] vI Adjust |

|Se|ectedAreaI [none] v~ I Adjust |

R1 Z#H L TEXRZTF%

E— AN FRICRIFNIL Direct Alignment > Beam Shift TH R (C L T Done

Gun Tilt A
Gun Shift

nP Beam tilt pp X

nP Beam it pp Y

Tomo Beam shift

Center C2 aperture

Condenser center TEM v

[ &uto help

at
JI

—E. Data Acquisition TSet UT. R1 Z# L THXRZ LT3

thermosdientific

31



EPU > Auto Functions tab T Autostigmate %3%R L T Start

FERINEDRENTONS
*Thon ring NEMETHZINERDT, F5B2LSHBINZET
* TAutostigmate finished successfully; DFRR%Z HERS

32



EPU > Auto Functions tab T Autocoma %:;&1R L T Start

AutoFunctions ~ EPU (_

> Calibrations

ARINEDFEMNTOND
*ETF (i£A) D Thonring DIEANERTH DI NERD T, 582 L5HBINS1ET

* TAutocoma finished successfully; DRI MR

£ S — Autostigmate % %R L T Start
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8. Dose DETE

EPU > Atlas tab T Grid [C7RDH W& ZBIcH2Y Y w2 > Move stage here

BEAYCLG
-> Move stage here

EPU > Preparation tab >Presets 55 Grid Square % #U* Preview
(RIZWB D ZRER)

EPU > Preparation tab > Presets H'5 Data Acquisition %Z & A T Set
R1 Z# L CHERZ TS

E— AN FRICRIFTNIL Direct Alignment > Beam Shift TH R (C L T Done
| Direct Alignments |

Gun Tilt "
Gun Shift

nP Beam tilt pp X

nP Beam tilt pp Y

ean hi

Tomo Bearn shift

Center C2 aperture

Condenser center TEM v

[ Auto help
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TUI T Beam Current =13

High tension: 300 kV,
nP EFTEM ~Screencurrent. . O.000NA
SA 6500 x Spot size: 4

5% TFE->TWBdL5R5, EXik%E EIFT
AZLINIVTZEAL THS Flash 75 Gunlens: 18

(TUI -> Set up tab -> E-CFEG Control) Vopt: 3561V Bdractor 3583V
Extractor range: 2561..3916 V
Beam cumrent: 50nA

Status:  Operate

EPU > Preparation tab > Presets H'5 Data Acquisition Z & A T Set

thermoscientific

TUI > Autoloader tab > Apertures Z 8 T C2=50, Obj=none T % Z & ZHER

orkse Apertures |
Setup AutoloaderEFTEM K }l Condenser 12000

Condenser 2 50 v Adjust

Condenser3 1000

Il Objective I [none] vI Adjust |

|SelectedArea| [none] v~ I Adjust |

Fractions = Manual, Compression [CF =V VDN A>TWS Z & 2 HER

BV EPU

v @  Preparation Atlas Auto Functions

Presets Data Acquisition v Camera Falcon 4i Fractions Manual v Dose (e/A?)

(& Import Compression L] Exp. Time (s) 3.69 b =i
(5 Export Align Fractions (Nr) 42 Frames (Nr): 126

Ex;

“TIFF FEX TDRTE
*EER FE R TR U e WIH A IEBIR SR
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Measure =19

20 £ thermoscientific

v @&  Preparation Atlas Auto Functions EPU

Presets Data Acquisition v Camera Falcondi v Fractions Manual v Dose (e/A") * Measure e/pws ’ljl @ NanoProbe
(G Import Compression @@ Exp. Time(s) 3.69 e/krs Get Q 165000«
(= Export Align Fractions (Nr) 42 Frames (Nr): 126 < (pm) -2.00

Dose D 7ILF IS5 50 (%L DIFEZDEMN L) RN

®U EPU

v @ Preparation  Atlas  AutoFunctions  EPU )

Presets Data Acquisition v

Fractions D& (40-50 WEELW) x (BE) = Frames DB
E1BD KD, Exp. Time ZHFHE I %, Dose DIELEF L TE DS,

2U EPU

A Preparation Atlas Auto Functions U )

Presets Data Acquisition v

*Frames D{BEH Fractions DETE|D /L&, Motion correction BFICREESHFET B

Preview TR
*Preview 9% &. EIEA FIC pixel size ZDIEHENETL B

thermoscient

B S
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BEEFZA7237TI)TES

*UMHOI—H—DTF L7 MJITRELTHEL

BEORERYUETET
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9. Gain reference DEE (Conditioning DE#E D)
*Conditioning M# (&, 111-3. (p.46-) ICHE> T gain reference DEUS %175
20 < 5V\WHDB
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M. HEBEISUTITSHAE. AVTFFV X

1. Conditioning
HEAMIC, 2 BECEICTS

TUI > Autoloader tab > Temperature Control

Workse Temperature Control E Filling
— Status || [ = Temperature State -
Setup Stage EFTEM (¢ * | All Nitrogen Temperature || Gote:
‘ — Dewar levels —— T ha At Conditioning Column
Autoloader 57% 5h34min | 2 itioni
Column 72% ShS53min ||| ¢, [Conditioning Both
— Temperatures ———— | | | — Alfter Conditioning ————
Docker 903K  -1828°C
Holder 894K -1838°C ||| Set None
Cassette gripper 876K -1855°C
Cartridge gripper 913K -18189°C
Autoloader Dewar 780K  -1952°C
Column Dewar 788K  1943°C |

—ADH%EY Y w2 LT, State tab XK=
Goto: DFILF U X=1—h5, Conditioning Both % iR

At DEZ3T, BEOHRE +229<5WEAHLT, enter R7 v &iEY

State [ Filling |

— Temperature State
Goto: Y

[or  T2/2372004 1011 EE aMis i

Set:  None
*AM, PM OEEWTER
*FIRIFIC Dewar ICFERFE L TWERBBRDEICH L DD, EBRICERZDICRART 12 K
BEZEIS
CERICERICR> TH S, RETHHBBIFEENIMMRTEIT DL SICLIL
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FEEDERTESE T IC After Conditioning I8 B AVE& E FIBEIC 72 % D T\

Goto: D /LY T X=a1—h5, All Nitrogen Temperature delayed % #1R
|

— Temperature State ——
1 min e

% 4h21min ||| A
% 9h43min

Set: D&ECTB T, HHZEHBLEWAHEBZ AL T, enter Ry V&Y
REUEERNARREIND

— After Conditioning
Set: Al Nitrogen ‘eb-25-24 10:11
Clear Return Crd

*Clear Return Cmd THED YD BEUNTZE S,

“HAHIREL S 2 K ETHRITBAINREND
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Autoloader & column BNEEDIRENR W (12 BB E) HBEE. BHEEDSH]
HEIET S

*column BNERDIZE, BEZEHND UEL RS, ZORETHRERN S ET N TWIEE,
EMFELYPICARD

TRINY IOV 3—Khy N7A42H 5 Falcon 4i Service Tool & Ceta
Service Tool 2% 7))L U v U THL

T T

2] 2}

FalcondSer... CetaServic...
- Shortcut - Shortcut

Falcon 4i Service Tool > Basic Operations tab > Cooling controlled by TEM server
DFzvI%&ENT

Cooling % ON 15 OFF [cE &

Cameras Selected camera
EF-Falcon
ey Status overviey 1| CMTS | Sensor defects | Version Information
Acquisition control Temperature control
Source: Sensor - [Apply] Status [Off

[cquird  Sensor temperature -0.7°C
Current setpoint -20.0°C

Calibrations
Calibration Status Timestamp I( Cooling controlled by TEM server I
® Cooling OFf
Dark level bias Calibrated 2023-06-06T15:34:48 Cooing On
Bandgap trimming Calibrated 2023-06-06T15:32:10 Setpoint -20.0°C
Unassigned Devices 'ADC trimming Calibrated 2023-06-06T1534:38

Sensor calibration requires stable cooling.

Ceta Service Tool > Basic Operations tab > Cooling controlled by TEM server @

FzvIENT

Cooling % ON 15 OFF [cE &
*Z55EEET OFF 1T/ %

SU Camera Settings Monitor Network Version Information  Sensor Defects  Boot Info
Insertion control Temperature control
Actual insertion state: Retracted Status Off
Sensor tem ure: 68°C
Retract Insert poa
Current setpoint -18°C
Open Close Home -
I(g) Off  [] Cooling controlled by TEM server I
Board detection O Cooling On Setpoint: -18'C
CSU Main board: Ok CSUDDR Ok

Falcon 4i Service Tool & Ceta Service Tool D1 > KU EE U 7Zx 0
*BAL 5 ESFDEHEHATUIICE->TULE>T. BESHINBRE->TLES
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2. Energy filter B8&E (Sherpa ZFH W\ /=)

Conditioning (2B &) D&, VIEAIERIFZZ OREZITS

%

EPU > Atlas tab T Grid [c7NDH W& ZBIcHY Y w2 > Move stage here

- g =C L w e

-> Move stage here

EPU > Preparation tab >Presets " Grid Square % 30 Preview
(RIZWB D= RER)

thermoscients

L

v & Prepaation  Atls  Autofunctons  EPU

Data Acquisition v Gmen Fakon i v Facions Manwal v Dose(ek) -+ easure Spotsie 4 v

Compression @@ Ep.Tme(s) 365 v — + ks v LA m) 070 Sht Width (&) 10.0
Aign 2 Frames (N 126 Qrperture 0
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R1 Z# L CHERZE TIF%

E— LN FR(ICRIFNIE Direct Alignment > Beam Shift TH R (C L T Done

Direct Alignments

Gun Tilt
Gun Shift

nP Beam tilt pp X
nP Beam tit pp Y

Tomo Beamn shift
Center C2 aperture
Condenser center TEM v

~

[ Auto help

E—LDEKOADEIRICY > TWB I & &MERR

R1 Z# L T&ENikE I3

Microscope Software Launcher > Tools > Sherpa

2025-07-26 11:42:45  Tian

§ 202507-26 11:4225 Tan
2025-07-26 11:42:25  Tian

l 2025-07-26 11:42:25

J 2025-07-26 11:40:50

202507-26 11:40-45  Titan

o

Starting "FluCam Viewer’ application

Starting "Microscope User Interface” application
Starting "System Configuration Tracker’ application.
Tem' serveris started

Starting Tem' server.

Starting ‘FW Validation Check' application

W Microscope Software Launcher o X
File | Tools | Windows Options
L Autoloader 3
asl Camera and detector »
= Optics >
{ Other »
|
Blanker Shutter Monitor
Date tim¢ Details
202501 ¥2  Diagnostic Auto Report Tool o
202501 @ EPU lessing Service' service.
202507 Fvice' service
M | A P
202501 1] icroscope Ul Access Provider e 2 =
20250] = Sherpa ] [Bervice'service
202507 (B  Vacuum Analyzer Service' service
20250 ~ ice’ service.
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Sherpa Window DZf8lIC 3 % Energy Filter D/R% > % 9

Sherpa Window DETIC$H % Settings ODIUAZE S

EF-Falcon, Bin=1, Exp time=0.5sec, Electron counting ([CF =V 7 Z A%
Sherpa Window D7 _EIC 3 % Controls DUAZ B %

Zeroloss: AU Y KDFRRICE—LEET 26 Center 1R > %80T

HEA T T completed e RREN2ZDZHETE (UITHEU)

G

Isochromaticity: 71X ZICH =B TRILF—%H—ICT B/=H. Tune ZHT
LIS T2 ERTBOEBRNETL B, COEEDEN—RICKRKICE S FETHIFD

@ 201

= Ll |
1
| EE—— |
7:—'- e - .—0—-‘—‘-“ '
:mm - P PR ) ) o [}
IJ -
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Geometric and Chromatic Distortions > Tune Magnification D% > Z 9

B epeiar

Geometric and Chromatic Distortions > Tune Distortions DR % > Z#f9

S

Zero loss: IO ADFAEX T 576, BE Center N7 V%Y
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3. Gain reference DS

Conditioning (258 &) D%, SENET S

EPU > Atlas tab T Grid [c7)XDH W& 2 B%ZH2Y ) w7 ->Move stage here

HIUYY

-> Move stage here

EPU > Preparation tab >Presets 55 Grid Square % #U* Preview
ISV B D= HERR

EPU > Preparation tab > Presets H'5 Data Acquisition %Z & A T Set
R1 Z# L CHERZ TS

E— ADFRICR T IS Direct Alignment > Beam Shift THR(C L T Done
[ DirectAlignments |

Gun Tilt ~
Gun Shift

nP Beam tit pp X

nP Beam tit pp Y

Tomo Beamn shift

Center C2 aperture

Condenser center TEM v

[ Auto help
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TUI > Autoloader tab > Apertures Z 8 T C2=50, Obj=none T % Z & ZHER

Apertures D
| Setup AutoloaderEFTEM K }l Condenser 12000

Condenser 2 50 v Adjust

Condenser3 1000

Il Obijective I [none] vI Adjust |

|SelectedAreaI [none] v~ | Adjust |

Microscope Software Launcher > Tools > Camera and detector

> Falcon 4i Reference Image Manager

8 Microscope Software Launcher - X I3 Falcon-4() Reference Image Manager - o x
File | Tools | Windows Options Camera Ef-felcondi =
Acquisition Intensity
Autoloader »
L [ Cameraand detector » @ Folcon 4() Reference Image Manager tensity indicator |
. | -
Optics » | @ FluCamViewer Shinore baeain
Other » [ Reference Image Manager 11 Measure Dose |
I 3  Blanker Shutter Monitor Reference Image Manager (Supervisor)
Date tim¢ - X 1 a 9 g B Available reference images
202501 ¥ Diagnostic Auto Report Tool poesmc ¢
202501 @ EPU lessingService' service. Description Date Created
20250 vice' service. ILPestCounting Gain 6/26/2025 10:19:37 AM I
20250 R Yocroscope UM Acces ProWides hation Service' service. Integrating Gain 12/20/2023 12:27:05 PM
20250] = Sherpa Service' service
2025018  Vacuum Analyzer Service' service
20250 v, ' service.
20250726 11:4245  Ttan Starting ‘FluCam Viewer application.
§ 20250726 11:4225 Ttan Starting Microscope User Interface application
202507-26 11:4225  Tean Starting ‘System Configuration Tracker' appication
20250726 11:42:25 Tem' server s started
§ 202507:26 11:40:50 Starting Tem' server.
20250726 11:40:45  Ttan Starting FW Validation Check' applcation
High tension: 300 kV [Reset dark referenc
Status: Operational
Insertion State: Inserted
Cooling State: CoolingStable
Ready for acquiring Reference Images

Counting mode 72 M T, PostCounting Gain &3
R1 Z# L &YW Z LIF. Measure Dose Z 9

IN—HRDFEIHICA > TWS Z &= HER
*Falcon 4i [& 1 - 12.5 e/px/s hY&EY], A1 TUL 5, Data Acuisition DR EE% HESR

Acquire Z#H9 (20 A EEEHLIN D)
PostCounting Gain ® BffhY update S i/fc & & ZHERR
EPU > Preparation tab > Presets 'S Data Acquisition % 3% A C Preview

BonfEh flat R & =HERIT D
*.gain 7 7 )& EPU TRIEZRBT 5 &
OffloadData/ImagesForProcdssing/EF-Falcon/300kV/ OHICOE—3 N3
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Sherpa Z{#HH U /= AutoCTF
*Z DFELEIL carbon film Y'Y w RTHRWE TERWN
“BRIE TOIRIET. eucentirc height BN TWS Z & HETIR

EPU > Preparation tab > Presets @ Hole/Eucentric IC T X BN %> TWB(ET,
fHEDEBZNREENWEA—RYEZEGY Y v 2 LT Move stage here

sar7/ DI Red

' -> Move stage here

BRDEIBERORI Y —REDBEREER |

A—RVEIRHT > LOHREEIE> TWBHEELE <. ARBEROHFAMEICKD Thon
ring MEULSEHSNIBNDH S

ZOEFREZEHTULES &, REEM LR LICRS

EPU > Preparation tab > Presets H'5 Data Acquisition Z#A T Set

thermoscientific

TUI > Autoloader tab > Apertures Z 8 T C2=50, Obj=none T % Z & ZHER

Vorkset Apertures D
| Setup AuloloaderEFTEM K >l Condenser 12000 v

|Condenser2 50 vI Adjust |
Condenser3 /1000

II Obijective | [none] vI Adjust

|SelectedAreaI [none] v~ | Adjust
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R1 Z#H L TEXRZTIF%

E— ADFRRICR T IS Direct Alignment > Beam Shift THR(C L T Done

= Gun Tilt ~
Gun Shift
nP Beam tilt pp X
- nP Beam tilt pp Y
.
Toma Beam shift
Center C2 aperture
Condenser center TEM v

[ Auto help

£ >—E. Data Acquisition TSet UT. R1 Z# L THXRZ LT3

Export

v Tasks

Acquisition and Optics Settings

Microscope Software Launcher > Tools > Sherpa

Wl Microscope Software Launcher — X o
File | Tools | Windows Options ]

Autoloader 3 —
iﬁ Camera and detector 3 e —
B Optics N ——

e ———
Other » e
f— -
I Dt E3  Blanker Shutter Monitor s —
202501 ¥2  Diagnostic Auto Report Tool o =
202501 @ EPU lessing Service' service.
20250 Fvice' service
; A
20250 ®  Microscope Ul Access Provider e 2 =
20250]==_Sherpa ] lserice'service
202507 (B  Vacuum Analyzer Service' service.
20250}z w vice' service. — _—
2025-07-26 11:42:45  Tian Starting "FluCam Viewer’ application
2025-07-26 11:42:25  Tean Starting "Microscope User Interface’ application.
2025-07-26 11:4225 Tian Starting "System Configuration Tracker’ application.
202507-26 11:42:25 Tem' server s started. =
§ 2025-07-26 11:40:50 Starting Tem' server.

202507-26 11:40-45  Titan Starting FW Validation Check' application
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Sherpa Window DZfAIIC % % AutoCTF DR > Z# L
Camera > Type %z EF-Falcon (C

EC mode 72 ® T Electron counting DRy 7 Al F v 7%= AN

Exp. Time=2, Binning=2, Readout=Full, Auto-focus-to=F = v 2 L T-1.0

A7A8—=)LULTFA

*A—RYEDERICKZRZRTIINE > TOWAEWH?

*Thon ring IC&H U RERD R LD ?

*BEMBOHSNE, AT—IZDPUBEBLTPDEL

*N—=> UV IBEZEITNIE Focus ¥ ¥ JL%ZEIL T Defocus % -800 nm 1M ¥ %
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N—>UYIHHZTWieS, Correct 1T

nd. Lo d
6202, -2.836-02) was stored o TEM calbrations to be used by other clents.

THIL Y XDFERNEE &> T<NDB, BEDHEDEBWVNEIE > T NERL
&R T Stop LIBWZ &, Stop 35 ERFDOERIRETIEFEF->TULES

A TIC Completed & Hi7c 5. Coma @ Correct Z#9 (IVIE%R & )

Sherpa 3.0.1

ATIC Completed & 75, BE Objective Stigmation @ Correct Z 19
*AutoCTF A& < S E L WA B WEEIFAHINE, RUNSPOELHEL &S
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5. E—LPKELALEERE

TUI > Alignment tab > Alignments > Option > File tab 5'5 300kV (11/27/2024 |
ERENRFDOEH D) ZFED,

Available (% % H D2 T% Selected ICEFH L T, Apply 1T

Norkset Alignments —l Deflector||__File
0 Gun Curent file: | @300KV
(2D &lign EFTEM

(23 Align PhasePlate File Date & time A

1221720231413
APM_D4280H... 12/18/202318:08
factoryD4280H... 8/1/2023 16:21
factoryD4280H... 8/7/2023 15:02

User alignment... 12/22/202310:31 v
< >

Camera Phase plate  Alignment  pagl ¢ [

| Save Delete
Selected Available

Beam HM-TEN A
Beam LM

Beam NanoPrc <
Column
EFTEM HM
EFTEM LM
EFTEM NanoF >
Eneray Filter
Gun v

I Apply I
Last loaded:
[@300kv

[Jauohelp []Large font

TUI > Setup tab > FEG registers H*5 Nanoprobe EFTEM 300kV (11/29/2024 |5
HMESNRFDOHD) ZEV Set
*E—LOXNDESEM, fcLinziTofcs, RBZVWEHASPDHEL

Workset FEG Registers D
Setup  Autoloader Stage EFTEM (<[ Set Update | | Delste
Lbl Date
Nanoprobe TEM 300kY 1211872
Nanoprobe EFTEM 300kV 1241842
Microprobe TEM 300kY 121842
PP 12/18/2
< >
Nanoprobe EFTEM 300kY Add
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Rotation Center (BREIZXYL > XDOHDITHET)
*Z DAL, AutoCTF Z1T5 & FIFHELZ L

(AutoCTF @ coma fIEDIE S HFEENE W)
A SHDIBHT AutoCTF ZThBRWVWE ZICZDFRBZEITS ?

EPU > Atlas tab
B >dZMHdE23THY ') YY ->Move stage here

C]F1E1E;E2fﬂ¥;
E. DEE? U
T : I jD[-> Move stage here

Lk

*HEDKETELRVWITIZRER, Y ITADRA — )L TEIRD zoom infout ZIR/ER]
HENENWRATIFZOIESHUTOREEEZL D P T L
T2 & hole DEFR ElchiivEd->TLHELWN

EPU > Preparation tab > Presets H'5 Grid Square % 20" Preview

B >dZMHdE3THY ') YY ->Move stage here

thermoscient

MaoUve

! -> Move stage here
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EPU > Preparation tab > Presets H*5 Hole/Eucentric % 320 Preview

Bi>dXmHsEZ3THEYY YY ->Move stage here

B> Move stage here

EPU > Auto Functions tab T Auto-eucentric by beam tilt %z &3
Presets Z Hole/Eucentric (C L T Start

Status T lAuto-eucentric by stage tilt finished successfully; DFRR%Z MR

“ERETEEICT L CTEREICE->TWS
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R1 ZH U THARZ T29 (TIHAEOEDFLICHRI > 25 joystick THILMC
% Eh)

CDERTERIHIRTIFDOMADDISVWT
I, YORDKRA =LAV ~RZ RS
EFELTC. 5> 5EVENARZINIE
LW

EPU > Preparation tab > Presets H'5 Data Acquisition Z & A T Set

thermoscientific

TUI > Stage tab > Apertures T C2=150 ({82 %]L(F%) , Obj=none I
*EPU & RERTEEOBENESDT, Z0DHDTRBZE (0 EELTWS ?)

Magnification ¥ 1 )Lz H(C$Y ') v 7 [EIL THEE% x350k £TLIF3

High tension: 300 kV Beam Current 50nA Unavail. Convergence angle:  0.00nrad . . B
pb M Screen current 0.000 nA Defocus: 3.58 um Obj Lens 80.8623 % | Cooins cF Faicon ey 201 deg
SA 165 kx Spot size 4 liluminated area: 700 nm C2 Lens: 41.005 % x 26193 ym B 000 dog

350 kx> T
W3 Z & &xfESR

*TEINRICL -5,
"Natural; =39
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TUI AT > Direct Alignment > Rotation Center %z 3&.3%

. Center C2 aperture ~
Condenser center TEM

Rotation center
- Tomo Rotation center
- Coma-free Alignment X

i Coma-free Pivot Point X
" Coma-free Pivat Point Y v

Done I [ suto help

*Z D%, AutoCTF TOVNEZRL DT, HIREH> TLWNIERWESTY

Done %39

. Center C2 aperture ~
Condenser center TEM

Rotation center

Tomo Rotation center

Coma-free Alignment X

Coma-free Alignment Y

Coma-free Pivot Point X

" Coma-free Pivot Point Y v

I [J Auto help
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IV. ZOHDEER

1. EPU tab (Hole selection) T Auto eucentric KT & =

< >

Auto Prepare all
Eucentnc Squares

Auto Functions tab -> Auto-eucentric by beam tilt -> Start
FNTHEKB LS, Auto-eucentric by stage tilt -> Start
EE5NTEFLVHFIFLL

Eucentric height ik & > 7= 5. Hole selection (CR > T Acquire
*Zh%z LW E ., eucentric height MR AR E 1175 L

2 U, INTIREKT 27-CICERFEF TSR TERES RV
*Multi grid @ & Z [EXF o 78 L

Eucentric BT 2 D (E. EANICIFEGRIEC T (A M XA MDEHEL )
S LRI EN TV
SKABEWE EFEL WA R LRBBENEZ L

> BHREZER<TS (E—L%Z®<TB). defocus ZKEL LB ETHIET S

EPU > Preparation tab > Presets -> Hole/Eucentric T Exp. Time ¥ defocus fE%
RIS
"BREER<INE. ZNRITIA—I%R(F 5, SpotSize=4 B54M<E5EVWET?

v g Tee i) ' v - fl Q@ Marcirobe v Spot S 4
)
Ll St

Q »o0- v B

- pm) 00 L Apertame ¥

57



UMD U. Preparation tab @ Hole/Eucentric TE&E U 7= defocus fElx. EPU tab T
M Auto eucentric [CIERERE 1LAR LY,
*5 um ETE A fc L

BDT, Exp.Time Z2R< 5T ETHNIT B UMEWN
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ES50LTH T Z ) T eucentric height Z R fc\

EPU > Preparation tab > Presets -> Hole/Eucentric T Exp. Time 1 defocus {E%
REDICKRET %

EPU > Auto Functions tab > Auto-eucentric by beam tilt -> Start

EJ el

EPU > Auto Functions tab > Auto-eucentric by stage tilt ¢
Auto Function Settings DB % HEE

|||||||||

Maximum Z-height Deviation (um)

Final stage tilt (°)

Auto Function Settings

Default{iE

0.5 um
15°

*Maximum Z-height Deviation DfEZ KE< 32 &, ¥IENH < 2> T success &R DT

LY
*Final stage tilt Z 30°E ML THBDDH KWWHE,
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$HBWE, Velox THER LB S, Stage’ TFETLItA (a) & Z8MZENL TR
Hd. EWSFbH 5,
HEEZ 5P TWEESTY

Curent  Undo

% [ Jum 485 73091

Y o[ ] um 95430 65197
7189 275
Go Add Update | Delete (] 004 1504

N 0.0 00
L
FR | Trocks Tik Beta Compucentically

— | I GoTo I Undo
v
[z is relative Z=0
Pressing Enter => Go To
_+_J

r

2R L1Da wobblerb B %0
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3. EEREXATODT—FIRE

EPU > Preparation tab > Presets 'S5 Data Acquisition T

Fractions = EER, Compression = No &9 %

BV EPU

¥ @&  Preparation Atlas Auto Functions EPU )

Presets Data Acquisition v

*EER format TOENE D frame #I
EPU > Preparation tab > Data Acquisition > Exposure Settings I3 %

Frames (Nr) | DIBEIC /2%

*Z#’L T&l > 7=fE% RELION @ Motion Correction @ EER fractionation (C A
719 % & Dose per frame ¥ 1 (e/R?) €423,

(BIZIE EPU T 50 e/A% 1220 frames HEERRINTW 5, FNh% 50 TEI- B
(=24) % EER fractionation [CA719 %)
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4,

Dose rate & Spot size, llluminated area

ZFEREZ<IT5E., doserate bEL D
-> Total Dose Z—EICT 2785, Exp. time (F5E <R3

oV EPU

v @ Preparation  Atls  AutoFunctions  EPU )

Presets Data Acquisition v

ZEDIFH. spot size, illuminated area & dose rate ICFET %

@ NanoProbe v Spot Size 4 Insert Slit Yes v
Q 270000 v Il Area (um) 0.45 Slit Width (ev) 10.0

< (pm) -2.00 C2 Aperture 50

Optics Settings

*Spot size DEIEZ FIF 3. %2\ lluminated area ZI< §5 &, EFEHWEBICE
P28 doserate B’ < %85 (=B <% 3)

*Spot DEIEZ VO EDTIFRE. BLEFDBEZIICKD

*$HE DB doserate (F1E DQE. HBINDY A —IEMENL L IRBDT, /N\—DIRICL)

TR

*lluminated area (&. HEHIRDTEDFE I D E—LNKELARBLSIC. £z Template
Definition @ & Z 2 TIRHERY 1 X EEANGH S BEYRBICHET 2

HEDHEL T B E, focus THUKREDICEIWZE EP, AFIS DAMAIR ETE—LD AN
YIRS

AL REHESDEEF (Field of View, FOV)

FH%lluminated area
BEICHLTHRICVBL EBRE,

“f%3R 165k D & =, Spot Size = 4, lll. Area = 0.70 ZIZ#EE LTW3,
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V. Atlas OEE

EPU > Atlas tab THRZERICEUS U/ atlas #:3#IR L. Reset Selected

20 e

v @  Preparation Atlas Auto Functions EPU
p o W O Senrsiion doewener v CoseColuabes €3
- = e
Number of Tiles

Single Atlas

*Calibrate Image Shift #={T U TAtlas ZEZB UL AN KL
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Acquiring Z 7 U w79 % L BERNIRRI NS
*4 X 4 TEEMEEBREITZDOTULIESLEFD, YUY ROANEBEZOBELEH T, 11K
Hich., 8 NIEE

ASHDERT, HEDIT Uy RIET Atlas ZIRDELIZWEE
Atlas tab TZD YU v R%#IRL T, A _E Reset Selected DK%Y > %9
F—HHIEZEDT, FDOT Uy RICFvT%ANT Start
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VI. T—%8IE

1. Uy ROROIV—=V

EPU > Atlas tab TEM®D ') v K%3&IR L. Load Sample

thermoscienti

EPU BIEIDA T -> CryoFlow Logoin =7 ') v &

CryoFlow Login

User ID (epu), /XX T7—K%ZAALTSignIn

Email or Username: *

Password: *

Remember me

CryoFlow (CO7' A > T&Efc 5. EPU BIHAG TORTHZEDL D

epu CryoFlow Logout
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EPU > EPU tab 5. Session Creation -> New Session -> Yes

Atlas  AutoFunctions  EPU

Session Queue

EPU New Session Setup

Session Creation .
n You are about to create a new EPU session.
Do you want to use the preferences of the current session?

Preparation
S S Yes No Cancel
Square Selection —

Hole Selection

Template Definition

Template Execution

Execution

Automated Acquisition

Session Setup =9
Session name: ZE L& W

Session type: Manual, Acquisition mode: Faster Z #E1R

Preparation Atlas Auto Functions

Start Session

Session Creation General session settings

Preparation Session name: Supervisor_20250902_131458_75
Session Setup seid pe: -
Geometry type: .
Session type: Automated ® Manual
Acquisition Mode: Accurate ® Faster
Tilted Acquisition:
Use Phase Plate

CryoFlow settings

Selected workflow:

Selected dataset:

Output settings

Image format:

Output folder: 26\Screening
Set as default storage folder

Email settings

Email recipients:
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CryoFlow settings -> Select

CryoFlow settings

Selected workflow:

Selected dataset:

Create new -> Folder

®u  CryoFlow

ThermeFisher CryoFlow

A Mmyub My Lab

@ No details available

W Folder

EPU_RUN_QM

EPU_RUN_QM

© No recent activities found

Name [CHEHOHfMNZDIF% (yymmdd)

thermoscientific

¥ CryoFlow
My Lab

© No details available

B Folder

Name

250901

Description

HUWIT A LI TE T &%= MESR

thermoscientific

-> 0K

P, 7y REZZ TH LUV Session ZE2 & E . 2O T ALY EER

Create new -> Single particle analysis with...

@ Cryorlow thermoscientific

some 'F’ "ef CryoFlow

A wub 250902

‘ Folder

&

EPU_RUN_QM

© No activities found
EPU_RUN_QM

67
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Name (V') v RD&FTIEZ AS (slot_x etc.)

#v Cryoflow

ThermoFisher  CryoFlow

A wyub

-> 0K

thermoscientific

250902

‘ Folder

Sep 2, 2025, 1:41:10 PM

L)
& epu

Bm  Folder & Singlepartide analysis  + & Single particle analysis witl

Name

slotd

Description

Create new -> Screening

Name [dZD XX -> 0K

o Cryolow

ThermoFisher  CryoFiow

Mylab

L

EPU_RUN QM
EPU_RUN_QM
2072

250624

thermoscientific

slot9

‘ Single particle analysis Sep 2, 2025, 1:42:18 PM

Imaging coning
B puron EPURUN

Name

Output settings -> ... Z7 U v LT, RELZEIR

REFLDH : Z:/userxxx/yymmdd/screen/slotxx

Apply Zi#9

Image format:

Output folder:

Email recipients:

Output settings

® MRC TIFF

Z:\user010_tokunaga\250902\screening\slot9

Set as default storage folder

Email settings
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Square Selection =9 -> X7 T 7HNEEHNERST N TLSH Unselect All

KDEZSRBD, DULEWL. BV BENTDONMEDELL

SBIRUIERAV 7 DHFESZHITHEIE. B2 Y w2 LT Show processing order
A7V —=ray hzEig>THL HY'JvP ->Exportimage with overlay
A—LUlFEFLEEZTS>E. A—LBBRIMRESINTULESDTER,
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BEAZ7 ') v Y ->Show processing order

Eucentric height Z BEI TIRERT 2D TLIES <D
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*Auto Eucentric h¥ KB U 7z1#%5&. Auto Functions tab Hh'5 i
Auto-eucentric by beam tilt [C7%5:> TW3 Z & ZHEE L T Start i
*ZFTNTHERK LS, Auto-eucentric by stage tilt T Start i
EBESHTLEEC WFHEL W |
*Eucentric height hiRE > 7= 5. Hole selection [CR > T Acquire i
(Zh%ULABWE, eucentric height ASRBLE 1172\ i
|

|

|

|

|

S5 £ RZE o725 Measure Hole Size Z1# L T, hole D K= & BE T S hole &
DEfR%EE&EI D

thermoscientif
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S5 %< hole BMEZ 725 Unselect All U T, KFKMZE hole Z:#IR (Ctl+ £V
v )

thermoscier

R IT7 OHROPREGEGRE, RIcBOKOEEHERL GERE KL

Prepare all Squares Z3# UL T, BIRUCETOR IV T 7 TCRILEZIES

Next Square/Prewous Square TRV L7 Z#%E L T hole DFRH R
BAYU LT TRHBS NIz hole %= Unselect All LT, RFEAEE hole % 38R

o/ SeletAl  fast Screening
»*

BRI IFICDOWT, BIRUZ hole DAV > 3%k>THL
H7 ') v ->Exportimage with overlay
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Template Definition % 3§39

L=

Delay after Image Shifts) 0.50
ge setting time (s) 5.00

Session Creation

Preparation

Execution

Automated Acquisition

Acquire -> Find and Center Hole

Hole NIEL K B, BEODIFIFHRICH D & ERESR
*IRHAEFLWosTWREWE, BBDRIENETERBUET

thermoscientif
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Add Acquisition Area T hole D& Z %2 DH%EIEE
BERE (POEmBRERBEEZ D ELW)

Add Autofocus Area O . Auto Z ON (CF 5

BV EPU

v @&  Preparation Atlas Auto Functions EPU

< &

® ®

F7zld. Auto % OFF (CL T, focus BB DBHUBEEZ BN TIEET %,

HoleE D HuLZE
EREICEEYT %

Defocus [E%RIEE. A7) —=V T DEZFMHUKREDHIC, -2.0umETELU,
BB EHEFTEELEE. EllcERETE %,
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2. CryoFlow TODHEER

CryoFlow @& =% —H PC ICT. Edge > Bookmark > Sign in to CryoFlow

L Type here to search

:. 0 (5 Newtsb x | +
C

m Import favorites m iLO: esxi-1.dmp - IL... | B3 Sign in to CryoFlow E?, Home | CryoSPARC

A7« VEETID (epu) &/XXT—RK%AALTSignin

CryoFlow™

Email or Username: *

epu

Password: *

-t

Remember me

CryoFlow @ Workspace W"&RRI N3

s
pa
CF
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Folder (Hf¥) ->slot_x -> Screening -> Supervisor_xxx

DIRCT Yy 7 LTWL

Screening

CF Folder u

+Addfokder  +Add Workfiow

Completed
..1S07_20250902_160321_71 }

Motion correction ¥ CTF estimation DiEEINFRREI NS

o o x
2

& oot @ @ - (b
CF Dataset

2uploadFle | +Add Dataset o = = JEk=

= ! Dde  supervisor_20250902_16032171

FFT and it

FFT and it

*CTF D' 5 lE. DEEBEDFHEN TED ?

[EE /L _E D Discovery viewer 7 AV &7 ') vy .
HTeWT Uy K7 #EIR

& D | & CyoFow x [BF

<& G A Notsecure | hitps;//athenacryoem.riis.okayama-u.ac,jp/discovery-viewer

Sep 2, 2025, 2:05:16 PM
Sep 1, 2025, 7:43:38 PM
Sep 1, 2025, 7:10:16 PM

Aug 18, 2025, 6:58:40 PM

Aug 18, 2025, 6:48:52 PM

Jun 24, 2025, 4:38:44 PM
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PRIZADRREN, T—IE®oLATVITHINATA ~hENTWS

BRUIWRITTF7E I YYD

AUV IT7HRERRIN, T—F %/ >Tchole N/\1 1 hEnTW3

BlfcWhole® o U w7y
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Z®D hole MSIFg-> fcBEERNIRTIEND

N—%IUyITBE, 20 hole T LEERDY LR A LHERE NS

Uy ROZBFATORGEKRZLRL. SLWATITF. &) hole DFHHZ DOHND

VEDDT VY RDRY V=2V Th 0>k 5. 7y REANBEATRAUEZ
R DRY
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3.

T—% OEAE

EPU > Atlas tab T7—% BIEZ1757 Y v R%Z:&R L. Load Sample

2 EPU

v @ Prepaation  Adas  AutoFunctions  EPU

Cl =]
85
=]

u

Start EPU New Session Setup

‘Session Creation
You are about to create a new EPU session.

Preparation Do you want to use the preferences of the current session?

Session Setup Cancel
Square Selection ————
Hole Selection
Template Definition
Template Execution
Execution

Automated Acquisition

Session Setup =9

Session type: Manual, Acquisition mode: Faster % 3R
*CryoFlow (&fE 175\

Session name: Supervisor_20240205_125754_32

Grid type: .

Session type: Automated ® Manual

Acquisition Mode: Accurate ® Faster

Use Phase Plate

{RT1E5% © Z:/userxxx/yymmdd/data

Apply Zi#9
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Square Selection Z#H9 -> XUV T 7 HNEEITEIRI N TLSH Unselect All
LT20-30 DRIV L7 %&EIRT 3

*RY IV EOBEEMIREITE S EETNLETAEREZOXYT 2,
BBENGEEDR Y TP ZIBRCEDBHSHET DL SITEIRT D& LW

Change R > %7 Uy I UTHhBRIIF7%IEICZ7Y v LTV & ZDIEE
ICIRDEEN 3

BV EPU

it & Preparation Atlas Auto Functions EPU

(’.\ Show -1

e

RDAV T (FES1) =H7V ') v 7 ->Move stage to grid square

iEﬁ 1wy I

-> Move stage to grid square

Move stage here:
Uy o UTcBFRICEED

Move stage to grid square:

Uy I URRTI7 DHLNCEE
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Hole selection =g

/@ Auto Eucentric /h% > =g

*Auto Eucentric "&B U 7= 5. Auto Functions tab h'5
Auto-eucentric by beam tilt £7=(&
Auto-eucentric by stage tilt ¢ Start

*Eucentric height hViRE > 72 5. Hole selection

&= > T Aquire

TR RSy I CEEDEOY A X
| EEE (g 1)

BED & Shole& IEfEICEREOES
(v, RlovlEs %)

thermoscient
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S %< hole BM& X 7= 5 Prepare all Squares =19
*BIRUVEIRTORIV I 7 TCRAUEZLTI NS

*RATIT7OEDHED 1 DEEEMID
*Eucentric BN LS. TDORXIIT7IE skip b, HEDIC skip NEWHE,
Hole/Eucentric DE&E = HET %

HEFRF I hole ZHER T 2, TINH2H D BHMA > TWBEEE (.
selection brush TFEITHIPRT %5, A T D 'Filter Ice Qualityy D 2 XD/\—%:f
mLTHLW

L ol 9 & 8

FL>IDHEEUIEWholelcEbETEY U v I TZED
holehBIRFEERES D (X741 7H 1))
Shift + mouse wheel A L > I DAD Y1 X&EZEER]

"BHOAS>TWER Y I7FBRUBVWADNEH (BFNHL > EICENPTW)
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Next Square/Previous Square CA YV L7 ZH8 L T, LED hole FIRDHER &
EIEZITS,

/  SelectAl  fastscreening

»
Selection Unselect Al

Brush  Invert

BV EPU

o & Preparation Atlas Auto Functions 320)

0 & 5 [ Z Q

*Square selection D& 23T, HRTERREND

BAIDRYU L7 ICE) (Square Selection -> Move stage to grid square)
Template Definition %9

Aquire -> Find and Center Hole

Template Execution

Execution

Hole NIEU K S8, BEEODIFEIFFHRICH DT & ERER
IRHEFL W TWREWE, BBDRIENETERBUET
*FFEC WAL E Z L. Hole Selection @ Measure Hole Size #P° D EY
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Add Acquisition Area T hole D & %#IRZDHh 2iEE ()
EEERTA (RO &R E)

Defocus fE%Z 157
-0.6,-0.8,-1.0,-1.2,-1.4,-1.6, -1.8 um & &
BEORY V&I E IRNTD area (TR

Add Autofocus Area O T, Auto Z ON [CF 5

272 a3%ig>THL (defocus ExXEHcBEEHEZ EDH. 7Y TES)
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Dose DREBEH D Z{T5/cth. 7y RORDHWc& ZBICEE

EPU > Atlas tab T Grid /XD H W& ZBIlcHY Y w2 -> Move stage here

"YU o

7-> Move stage here

EPU > Preparation tab >Presets 55 Grid Square % &' Preview
RISV B D HER

EPU > Preparation tab > Presets H'5 Data Acquisition %Z & A T Set

R1 Z# L THXRZ TS 3

E—ADFRRICR T IS Direct Alignment > Beam Shift THR(C L T Done

Direct Alignments

Gun Tilt ~
Gun Shift

nP Beam tilt pp X

nP Beam tit pp Y

Toma Beam shift

Center C2 aperture

Condenser center TEM v

[ Auto help
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TUI  Beam Current =2,

High tension: 300 kV
nP EFTEM SJI A=A~ R IAVA" L B | It: C.CCC IIA
SA 6500 x Spot size: 4
5% TEl> T3 & 57%5 Flash 33 e LN s
O e un Lens: g
*TUI -> Set up tab -> E-CFEG Control st 18
*Flush 35 EEEHTLINILTZHUS Vopt: 3561V  Bdractor: 3593V
Extractor range: 2561...3916 V
Beam cument: 50nA

Status:  Operate

EPU > Preparation tab > Presets H'5 Data Acquisition Z A T Set

thermoscientific

TUI > Autoloader tab > Apertures Z 8 T C2=50, Obj=none T % I & ZHER

Apertures n
Setup AutoloaderEFTEM s >l Condenser 1 2000/

Condenser2 |50 v Adjust

Condenser3 1000 ~

Il Objective I [none] VI Adjust |

|SelectedArea| [none] v | Adjust |

Fractions = Manual, Compression = Yes &8> TW3 Z & ZHESR

BV EPU

v @&  Preparation Atlas Auto Functions
Presets Data Acquisition v Camera Falcon4i Fractions Manual v Dose (e/A%) -4+ «
(= Import Compression L) Exp. Time (s) 3.69 b =i

(= Export Fractions (Nr) 42 Frames (Nr): 126

“TIFF FEX TDRTE
*EER FER T U e WIS IE BB SR
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Measure = #H39

Dose D 7ILF IS5 50 (%L DIFEZDEMN L) RN

Fractions D& (40-50 WEELW) x (BE) = Frames DB
&5 &S5, Exp. Time & Fractions D{E% AT 5
*Dose DfElF Exp. Time &EHT 3

B#I(C Preview UL TH5 X7 Y 3 B8
*Preview 9% &. BEA TIC pixel size FDEFE/RIHETL %

thermo:

LRI

ie

(EEEFZz7 7UTES)
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EPU > Auto Functions tab > Center Zero-loss Peak

Presets & Zero-loss ICZ % L T Start

BV EPU

& Preparation Atlas Auto Functions EPU

-
> I I - Presets Zero-loss v

Start

Execution Preset Selection
v Auto-Functions (TEM)

Autofocus

Auto-eucentric by Beam Tilt
Auto-eucentric by Stage Tilt
Autostigmate

Autocoma

Drift Stabilization

Center Zero-loss Peak

> calibrations

EPU > EPU tab > Automated Acquisition
Auto Zero loss = Yes. Periodicity (hrs) = 12 hrs

HIER DS LNILTZBH U2 &L SIS, Close Col. Valves #8319 %

Start THITERE

Preparation Atlas Auto Functions EPU
Close Coll. Valves | Auto Zero Loss Yes v

Start Periodicity (hrs) 20

Run

urrent Session Auto Zero Loss
Start
Session Creation

Preparation

Session Setup
Square Selection

Hole Selection

Template Definition

Template Execution
Execution

i Acquisit

Mk
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Multi Grid Session IC X 2T — % AIE

EPU > Atlas tab T—D2B® 7Y v K%&EIR L. Load Sample

g o~

p. 85-87 [CHELY, dose DEEH D Z1TS

EPU > EPU tab 5. Session Creation -> New Queue -> Yes

LN
v @ Prepaaion  Atas  AutoFunctions  EPU

=
=
i

New  New
Sessior  Queue

EPU New Session Setup

Start
You are about to create a new EPU Session queue.
Do you want to use the preferences of the current session?

Session Creation
Preparation Yes No Cancel
Session Setup
Square Selection
Hole Selection
‘Template Definition
Template Execution

Execution

Automated Acquisition

Session Queue GA1ID window IC A ]

thermoscientific

Session name: Supervisor_20240731_200417_69

® Faster

Grid type: ® Hol ‘ ‘ (fRTF5E © Z:/userxxx/yymmdd/muilti)

Session type: ® Automated

Acquisition Mode: Accurate ® Faster

Session type: Automated (U HENRZELY)

Acquisition mode: Faster % &1R

Apply Zif9
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—D2BE®ZYU vy KA Queue ICA D, Atlas NERIRSIN D

p. 80-81 ICHEWVN, RV IT7 D#EIR & hole DEIRZITS,
*Automated 7D T, hole DFEIRBIEIIRIID RV TT7 1T,
*Hole MEUEZEIRE TE/RW (Ice filter DRTEIC K DZERIETES) »

Template Definition Z 39

Acquire -> Find and Center Hole

Hole MNIEU K B, BEEODIFEIFFHRICH DT & EHESR
A EFL WosTWREWE, BBDRIENETERBUET
*FFEC WAL E Z L. Hole Selection @ Measure Hole Size Z#P°DEY

p. 84 [CHELN, autofocus iIE. HREIIE. defocus B/REZRET %,

90



EPU > EPU tab > Automated Acquisition

Auto Zero loss = Yes. Periodicity (hrs) = 12 hrs
(VGED2DT )Y RIEHUL., —ERETIND S SKEZHAET )

HIEBR DS LNILTZBH U2 &L SIC. Close Col. Valves #8319 %

L

v @&  Preparation Atlas Auto Functions EPU
Close Coll. Valves | Auto Zero Loss Yes v
Periodicity (hrs) 20

Auto Zero Loss

Session Creation

Preparation

Session Setup
Square Selection
Hole Selection
Template Definition

Template Execution
Execution

- 3 Acquisiti

(cnT1MEDERENTT)
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7w K& (Atlas tab T Load Sample)

EPU tab > Session Queue ¢ Add Session + -> Yes

Add
Session

#1L W\ Session 71 >~ R ICREFSLZ AL T Apply

Session

General session settings

Session name: Supervisor_20240731_200417_69
Grid type:
® Automated

Accurate ® Faster

Athena settings

Selected workflow:

Selected dataset:

Output settings
Image format: ® MRC TIFF
Output folder: g
Set as default storage folder
Email settings

Email recipients:

REDTY Y KD queue ICBMENS, RAIDT Y v REKRICZ Y T DEIR,

2

hole M;#IR. Template Definition. Automated Acquisition DEE Z 1T D
BHDI Uy RETICDWTEDIRY
ME(TIEH U T, Max Exposures % 3% 7E

Queue

Slot Session Name Status  Gridsquare Progress  Completed Exposures Max Exposures

@) @ Supervisor_20240731_200417.69 Planned 0/508 0

CCTRELVBBUCELLSRDT ) v RISED

Automated Acquisition -> Start Queue
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*Auto-create Sessions | &k 2 —3¥587E
Dose DREEH D (p.85-87) EFXTHTHK

—DBEDT )y ROREKRTH. Session Queue TZ D queue %3EIRL T
Auto-create Sessions

=

Auto-create
Sessions

. Auto-create Sessions X

Y05y R%E quete [E ANBHEES

#@ Slot3 (slotDescription2)

® Slot5 (slotDescriptiond)

#® Slot9 (slotDescription8)

Cancel

OK TEIR LYY v RN Queue [C A D

#FLU K TEfz queue FRELEN Z RSA TETICKR > TWS DT, AEID Session
V4 Y RUICREFLZATL T Apply

Square Selection 'S5, RV T7 D&REITS,
)y RBNRAF—JICIRWD T, hole DEXFE. Template Definition [ TE /W (RFDT
Uy RERIUREERD?)

ME(TIEH U T, Max Exposures % 3% 7E
Queue

Slot Session Name Status  Gridsquare Progress  Completed Exposures Max Exposures

@) @ Supervisor_20240731_200417.69 Planned 0/508 0

p. 91 [THELY, Auto Zero-loss D&

[l
At
a1
JI

=

Automated Acquisition -> Start Queue [P

Queue

Mk
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