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I. A— MO UY ROERETIEANDEA

DUy RMER(CH T DM ERSR

*Grid (CEINDE2TOEDN. I TISHRAILIREBTHDILD(ICRZDITD. BENSHDE
U <33R UKD SN OVENHEDIRE(CIRDFTH > THSED,
*—ERARBRTHEVPUZEDZMNIET EEN DN, TENZBEERRKRERICAND L. B
NIV RICANWTELIRV, BRDT, BRAZZRDIHCHETRVD, FILLWEDZFES L

1. BREDBHRE

IL/RY b x 4 CRAEBRZIS, FEOZTILIETIFZT D,

- Vitrobot Wiz 5 LIF

OHumidifier 23863 (EEULK [FSHBVWERFT—SEADHOTHRELET)
OFM52U> 2T MQ 50mLZAND (REICHULEIK)

[OVitrobot DEIRZEAND (R4 Y FFEREOSEHDOEFT)

05w F)RILT 18C (or FEDIRE), 100%, humidifier ON (CFEE

[OUse Footpedal, Humidifier off, Skip grid transfer (CFT v O Z A11d

02 BIKBVEBAT. BWIAYZRHUD

O3#t& 149D, EalCty b (FREA. DO0EMDMMIlZR KS(C)
O (BHZANT 1 -5 LVWEDICERDER D)

- Vitrobot ADFEBAFO—I)LERRDHEHILT LB
O#AIITT. 500mL E—H—TIT9%T S

ORDIEETSI> AV T (8)ICREAERZES (2-3E#EDRL. 10 DU LERFD)
ORI ZRETIICT D, TEDLF. AYTDITIFEDETDETIED.

AR BAIYVEIKRERIRTY . HIHEALTR - FREEMISE, BULAIC
ABEXRBALET, Tk, BEBREZ/HOL/BRVDTIVICRETEVFELLS,

OXINAL —=NT (ZOFFHICTDE. BEOTRINALT BN IRDZET)
OIA>AYTORENBLLRBILLSWVWETHED

IR REIY > DEBRE-89CH5-183CETIENSHDET . LLWIUY REHED
CIX-160CUTHREFZULNWEEOHNTVNEI DT, BULTBIEFDEFDZESDHRL
£5TY ., —EE{tETBTHSE LY FOBRZANTEN T HEEHBIESTI .

[JCryoGrid Box (K&)ZANT. TRICHBZIDETEDEFHD
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- Loading station O#HIIT &i5D

OfAHIITD (500mL E—H—TRAZBRDFEO(CTIZT D)

[JAutoGrid alignment tool (k)& AutoGrid container (B)&E ANSD

sV
ey

[PEEONSRAEREZES (BORAZ STz, FEOCFLTATZHEHTH )

OZNn%z 2-3EEDIRY

ORAEZEZRANRS RO TMNS, =52 10 DU LERFD
(*CDEBIBRAZRDHDDBRVDT. LU, CXDICHRFZERZHERBLELLS)

- NanoCab DGl

[ONanoCab ([CRAREREFL

O UEDEFEDSBVNTHBDT., BUNRKERE AND
OcNZMEHFEDIRT
RABZNRS LS RO>THS, =5 109U EFD

- PIB-10 DZE&EER

O#f—#& T, PIB-10 Z2—E. ZEHRLTHL
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2. V5S4 ADVY ROER

OJUw RiESSHhUHT7E b (C—BRiBIFE. Rz TH<

O7% S ABEEHFDT )y R BT, SHE> Y hTROHS
OASRTLINSG—bDLIC, Uy ROEE(EAHEAULREZEFD)Z LICLUTHEARD
(JPIB-10 TH/KE (Hard, 1.5min — Start /R5>%3#79)

OPIB-10 SEDEH LT, Uy RZzU><DiRL T, BE#HKIE (Hard, 1.5min)
CJVitrobot ME&TE (Blotting time & 15-20 #(C, UK (&5 #T blot force=10 72 &)

# Footpedal ZfAIEINEA T, E>CY MRILY—ZTFIFS
OVitrobot HE> 7Y R TOUW REDFATREVWEBHETEE (R> TESRVHER)

OE>tw b%z Vitrobot (Ctzw b (*AO—RUE(RE)DFEFAZzm<KLSI(C)
[JFootpedal Z 3 EIFEAT. E>ty hE LICBESED

OFBIXFO-ILERCTREORKERZISE, Vitrobot DXF—(CEL
[JFootpedal Z 1 BIFEA T, REBXFO—-)LB%Z LICBEITED
[JFootpedal Z 1 BISA T, E>ty hZETIFD
OB >F)L7%& 3uL ARy b (RBZESRV. DUFVvITITERNE D TEHET5HD)
[JFootpedal ZBEO & U w R Blotting SN TRIALIA > (CUR (FAEEND
OBty hERBRFO-ILER/NATHADTLS
OFABNDIET20<SVEFD (FFo CLIRHICRARERZIZET)
(RO THI LSRR UTES LY bZEIHNL. BBAFO-ILEEI EFTCBH
OJYUw REIY>DORICRUREFE.

E>ty hOEVWBHEDTZRSE. BEVEHEEZDULIDLECTST
00Uy RETHHSRAEKERNBE
02U w K%z CryoGrid Box (ZK)(CUNh (EDES (CEZANENEEFRL TH )
OFBAFO-ILBRICTDEDREERZELS

(#UBEDBRIEZE. D TIVEIZIFHEDRLUET)
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3. A—FJUY ROFR

[JLoading station (C. BE. THEDRAEBRZF
[JCryoGrid Box (KB)D I 5% v —RBGEB(CEH T, MUVVEENNEDBIETHD
[JCryoGrid Box (K&)(CTJ45% LT, Loading station (C#8 3

AR JHZMSEFRIBRESICER. BFRICH YL ZEBRNWTT—R TS,

JCryoGrid Box (ZK)(D T 5%=4+9

JC-clip insertion tool (AW —X>DKSIRXAEE) (C C-clip &(ZH D

IR WHATE C-clip Zf£S CEBEATIMIDD T, PHRALEEDFIETTTFE !

"

O%EE> Yy bz 30 < 5LUEPT

CJC-clip ring Z AutoGrid alignment tool (8£)DHhR(CE <

021w R#%& C-clip ring (C(ZFDLDICEL

[JC-clip & (&&7z C-clip insertion tool MiimZ i U L VEBENED D ETHED
OC-clipZAhF v > &(dHD (COREHAA— T Uw R)

CAutoGrid alignment tool DX FHSEETREUVT, EUKRBEFEo>ECEEMHR

AR A—RIUy REEBEAEHAAIITOSNTULVRNE, BEASTORY 77—
LT Uy RZEBHERTELEIZD. WAMNESIZOULET. BLEDRDE.
Autoloader ATESITIHEE(HMER(CHB. IREIANTESIHS(HMEEC 1-2 BN
NBDT. HEAFIHADEE(CAKETRZENEFET, A— MUY RNEBEAETET
WBZEZE, BITHRUTTFEW! L MBSV TILARIBEEFES ERWTT,

CJAutoGrid container (B)ICUN (EDFES (CfA)E ANTEHMEEERL TH )
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4. A—BMPJUw R%& Cassette - NanoCab #ZHTEBEAANDS

[INanoCab (CRAERZIZTEY

OEERDAEI(C1TD> T NanoCab Ztzw kU, v F/{RILD Undock 7R5 > Z 9
[JLoading station (C NanoCab Zztzw

[JCassette Z NanoCab m'5 Loading station (CH#&) (BFOEDNS > &I T SiED)

CJAutoGrid tweezers (EN+FREOE>ZY K) Z 305 1 9L E. Hi°9

e —

CJAutoGrid tweezers T, A— hJUw K% Cassette (C8Y (HS5ZELHELTH)
(*Z D, C-clip ring BN F (=@ (CIRIET D &) (CRD KL DICAND)
OAutoGrid tweezers Z#ftlCc UTES#HUT,
2TOIVY RBIEBALBFO>TVWRICLZBITHERT D

[JCassette Z NanoCab (CIR 9 (IBFDEDNY > =T EEHD)

JER @ Cassette MIFMSHNICKLIDTIH. NanoCab [CANTZESNRY > &L
T, TRICHULHETS LD, FEZRIKXDICOATZEHN T &, Cassette 1Y
NanoCab (C&DFI. CCT. BFEDBEBCHF v HFvrPRIE A—KJUY BB
ESHTUESOTERNBETT,

[ONanoCab % Loading station 54+ 9

[INanoCab (CRAERZIZTEY
[ONanoCab ME> A EA > TS Z Lz2ER (LA > TRIFNIEHETDOEHHITD)
OEEADAI(C1T> T NanoCab Ztzw kU, v F/RILD Dock 7RY > 239
(NanoCab A" D FE L ZHENBRWEE. E2 72D UET ERFBEINDENHDEITH.
EILTEDEEMIMNBDDOTIER!)
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II. B85 —5RE

IV (CRUEEBIHEOTY M7y ITR—@E D> TuwnE, UTFZ2PNIEOK T,
*TEM User Interface (& version 1.15.1, EPU (3 version 2.5.0.4799REL & 72> CULYEX T,

1. Inventory

(*AEfIEmEm®D TEM User Interface Z{EL\E )

- Autoloader>Temperature Control
[ONanoCab @ Dock W& T LTz 5.

BERRIDETRICAD T, £ETH-160CUTFICRBETHED

- Autoloader>Autoloader>Option

OInventory /K5 > =19
OANET Uy RBE2TIELULFR#EENIZS OK

(IELLK i ENRIINEE. 55—E Inventory, TNTH ARS FEI [CEBELUEY)
OANSE Grid+2 £ TF T v IHEID> 25 Stop Inventory DRA > %3 L TELE
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2. EPU [C&ZBEME (*ERIOEED EPU ZE0\F )

- Autoloader>Autoloader
OBREWITUY ROBEFEZEIIUwW I LT Load R > %I (o hDZET)

- Setup>Vacuum
[JCol. Valves Closed &EWSRA > &L T, Column Valve ZRilT35

- Preparation 97
O £®D Presets DT ILI I A1 —h5 Atlas ZiEN
O FERIRD I A SN —D % LT Preview #xss
(COERETIVY RRARZIZTNE, BSL/ULTHERACTVWBDTHITEL & D.
KAETETIHBEBMAMEREZIFEAN. 5295 Grid square "RXB(EI TY,
EDSUTEIARBEFKEK XFY TN FEL ICEBELTSIZE.)

- Atlas 577
OA@IDE ‘D Search>Stage @D option T z=180um [,
[JSession Setup : New Session (BFEBZEHELTHL)

[JAtlas Acquisition : Start (*6x6 TR EZIRFZ T DD TULIESFD)

*KEK Tl&. EPU [CKBEHEMEICDWVWT., BT IO VY ROREICIEU T, MTD 5
BOOERHFZEZASEULTWVWEY, #1 (& cryo sample screening. #2,3 (& Liner mode T
DEFAE, #4,5 (p.36-37 [C52#) (X counting mode TOEFHERIEICHENET .

&M | AR E-—R &% | BB | Fraction B

#1 210) Linear 92k ~3.6 F* 121 M TFIRRE/ DK DIE = & TR
#2 AN Linear 92k ~3.6 F* ~36 ¥ | Over night TEIE L T

#3 AN Linear 120k | ~3.6f#* ~36 ¥ | Over night TEIE L T

#4 N Counting 92k ~65 Fh* ~40 ¢ | 3 BRERSRITE U CTARBEMT

#5 AN Counting 120k ~56 Fh* ~40 ¢ | 3 BRERSRITE U CTARERMT

*TNSDERTE F EPU OHERBE(CHEWVE T
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ATESRAF#1 : KIHHIESBD - Linear - 92k - ~3.6 ¥ - 12 1%

- EPU 5T
[JSession Setup : New session (BESZEHFELTH)

(At ZEESES(E. Use Phase Plate [CFTvo&EANDCE )
(*R7F5%(E Atlas £E U folder 383\, Quantifoil (& R1.2/1.3 &3i&R)

[JSquare Selection : Unselect All, 7k —)LT#iX, Add, Move stage to grid square

[JHole selection : & FE 9 Acquire THREZ. REU) Square MR, RIFTHUILIT A,
BEPRT Hole HilE> EDHXRLVRS Move stage here T &)
Auto Functions 7 ® Auto Eucentric by beam tilt &/
Presets H5 Hole/Eucentric &0, Obj=none T Start
EPU #J(CED Acquire (FRRICLWRWRSHR[CED T Aquire)

measure Hole size, Find Hole, Unselect All, £ click & T Hole :£iR

OTemplate definition : Acquire, C2=50, Obj=PhP4 [CZ%E, Find and Center Hole

add Acquisition Area: Defocus = -1um
add Autofocus Area: after distance = 10um

add Drift Measurement Area: once/grid, 0.20nm/s

COTemplate Execution : Preview

CJAutomated Acquisition : Set up>Aperture AT > 3 > TAAEIRD Next 39
Start Run
(LA DEN I B DT PhP4 M position 21-31, 39-51, 58-71 ZESDHMELY)

CHAESRA#1 TIE. KDELV/EL hole, EUL(F hole DR /ixZE TEICHERRZ LT,

hole MEAS E (filter ice quality) EHFOBERREDHEEERUELLDS
(*HRZBFD Skip BN EU\EF (L. Hole size, &, 7VSA A MEBERLELLD)

10
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SAESE#2 : IR L - Linear - 92k - ~3.6 7 - 40 %

- EPU 5T
[JSession Setup : New session (BESZEHFELTH)
(*R7F5%(E Atlas £E U folder 383\, Quantifoil (& R1.2/1.3 &3i&iR)

[O0Square Selection : Unselect All, 7R —JLTHLX, Add, Move stage to grid square

[JHole selection : & FE 9 Acquire THrEZ. RU) Square MR, RIFHUILIT A,

BRI RT Hole B¥ID>EDHRIRLVES Move stage here T ED
Auto Functions 7 ® Auto Eucentric by beam tilt Z&/R
Presets H5 Hole/Eucentric &0, Obj=none T Start
EPU #J(CED Acquire (FRRICLWRWRSHR[CED T Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool

(#8240 Square &i&E/\725. Square selection (CRD)

(BLERS, KOBETHERBULDND hole, square Zigsz)

[(JHole Z:E#EUME R 25, D—R> DWNIZFRICEE

CJPreparation 4~ T Data acquisition T set. C2=50, Obj=100 (C 9 B,

CJLinear, Manual, No, Dose: ~50, fraction: ~36, f&2: 92k (CF D,

[1Dose Rate ® measure Z# L Get-get-get(e/A’ ZHELTEID e/A?/fraction ZE1E)

OTemplate definition : Acquire, C2=50, Obj=100 [CZ%E, Find and Center Hole

add Acquisition Area: Defocus = -0.5--1.50r -1.5 - -3 um
add Autofocus Area: after distance = Always
add Drift Measurement Area: Always, 0.20nm/s

COTemplate Execution : Preview

[JAutomated Acquisition : Start Run

11
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AESM#3 : MIHEIRIRL - Linear - 120k - ~3.6 2 - 40 ¥

- EPU 5T
[JSession Setup : New session (BESZEHFELTH)
(*R7F5%(E Atlas £E U folder 383\, Quantifoil (& R1.2/1.3 &3i&iR)

[O0Square Selection : Unselect All, 7R —JLTHLX, Add, Move stage to grid square

[JHole selection : & FE 9 Acquire THrEZ. RU) Square MR, RIFHUILIT A,

BRI RT Hole B¥ID>EDHRIRLVES Move stage here T ED
Auto Functions 7 ® Auto Eucentric by beam tilt Z&/R
Presets H5 Hole/Eucentric &0, Obj=none T Start
EPU #J(CED Acquire (FRRICLWRWRSHR[CED T Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool

(#8240 Square &iE/\25. Square selection (CRD)

(BLERS, KOBETHERBULDND hole, square Zigsz)

[(JHole Z:E#EUME R 25, D—R> DWNIZFRICEE

CJPreparation 4~ T Data acquisition T set. C2=50, Obj=100 (C 9 B,

CJLinear, Manual, No, Dose: ~50, fraction: ~36, f&2: 120k (CF B,

[1Dose Rate ® measure Z# L Get-get-get(e/A’ ZHELTEID e/A?/fraction ZE1E)

OTemplate definition : Acquire, C2=50, Obj=100 [CZ%E, Find and Center Hole

add Acquisition Area: Defocus = -0.5--1.50r -1.5 - -3 um
add Autofocus Area: after distance = Always
add Drift Measurement Area: Always, 0.20nm/s

COTemplate Execution : Preview

[JAutomated Acquisition : Start Run

12
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- 8500x DEFHEN LW (BEHEHECIEARETNTUED)

= BEORENINT, $ES5< z=0um (C/2D> TLFE T, Hole selection DIR(CHE ERE
MTETLVRLD T, Skip Grid Square Z= L TH'5. [E U Square Z Reopen L7z (C Hole
selection D& ZBF TR D . Auto Eucentric H* Auto Function B TETENEZ T DH\
EPU @ session Z#T U <{EDRXESLTF=0N,

- BEYAIGER, 750x DE{f&E 8500x DEIK T, #EA TS Hole RIS

- BEREOPRLEDENITNTVDRSHEEFRELET . EPUN/T > TWDiEEF. —EAl
EZ stop UC.EPUZEE L. BE EPU ZIIB LT EMET DI EMNLZVTT, 22U,
JH> 7z hole MEEICIKDIED T/RAL  hole D &, EE5ZEATUERDMEMEHDET,

- EPU QIEDWERDEILT 372 E U T, TEM User Interface DHFRTF®D Prot.DFER
h BED%TIER<, [? 1X° [Do calibration] &i2%. (= 35RBEHASHIRED,
Cooling (F)D'IR/EEBICADET)

- AISHDEHRTEIE PC 'S5 Falcon AASADBEMTIE O (FRUICROTZBRICTD
RBEDTI. DA, —E Falcon AIASZULY hFTIMEBENGDFET . UTICLIKD
NOMRZERLUET,

K 1 : #84F PC %= log off/log in 9 5h. BiLEI I, (CNTENESYVF—)

TR 2 : service D Microscope Software Launcher @ Tools Hh'5., Camera and detector
@M Falcon Service Tool Zi#&/R, Iz Window @D CSU #T%&1&U. D Reboot CSU
MB =W 29 B, Basic Operations 57D Sensor temperature NN FHAYDIEHN(E
OK, -25°CE T FM'> T Cooling (F)H' Stable (k) (CTRADFE THFD. TDE&. Setup D FEG
control @ Guns lens DfEZE. 4.2 15 4.1 (CULT. 4.2 (CRY &. Do calibration H'#EBRE
nsE9cy.

X5 3 : #24F PC %Z shut down UJZIREE T, Falcon AXS > bO—-S5—OERI—T )L %
—ERW\WTHIL. PC ZEENT D,
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- BHRICKBDELSBREDNRAS
SARBRNF v -7 v T U Eh. MABERICT=ZNDNTVET . Next RY > THAZZE
A DM PhP2,3,4,5,6 IEZENFL &L D,

- WERDTL—H—hESE
= REEESOMDFERAN. TSRS EARN(C. KEK X&w In FEI (CEFELTL
TSV, ZDiee, EIEGEEUTICRUET,
(HEEZEDHNCH T, BEEOTL —H—HEE5 TS =R
OEBE(CRD., BEOBEPCOVLULLECHD. XA XAV F%& OFF(CTD
OJL—HA—ZONCLTMS., A1 XA v F% ON
(J3%4F PC ML ENE. User A Launcher T TUI =2 &) (Hang up L7z 5%4F PC % restart)
[(JUser A Launcher % Exit UC. Service F3 Launcher Z3i15 EiF3
[Tools 5. Vacuum test Zi&A T,
Manual Mode % click UTH5. IGPa, IGPco % click
ETNENNR(CIRD 125 B5—E Manual Mode % click
Evacuate All Z#9
OTools 5. Autoloader Vacuum Zi#A T. Pump =39
CJAperture @ Option @ Enable #7J . C2, Obj, SA Z&EE(CTD
JFEG control @ Option ZRT. Power MREB3 XD (TR TS5 T
CJAuto Loader @ Option ZRT. Initialize
[JSetup ® High tension HMFE 3 KD (CIRBETHFD.
BEMNEESTHS (orBELTHB) I<EIFI D EE(E Warm start
[JHigh tension @ Option ZR/&M5. BFEZ 80kV M5 200kV (C_EIFTLL
[Ceta & Falcon Z&8:# L/AVEE. TUI ZBEEN . BFRR— ROT-TILZikEEL
[(Tools "5, Camera and detector @ Falcon service tool &3
[ICSU DA T &EA TRFD. 1Z8IR5 Reboot 35, (REN-18C/-25CICIRDIET)
CJAlignment @ Option Z# L T. File iS5 200 Z:&EU .
—iED Alignment File ZEMN5EANE L T Apply
[JFEG register @ file T. 200kV TEM Z:#A, T set
CJAuto Loader>Temp Control D Status Z#R T.
Error A" T7=5 Option>State @ Recover =9

14
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- BEDAIFER, Autofocus did not converge DTS —hitHi=
— Tomography TEM T 22,000x, -10um 7& & T AutoFocus @ Calibration Z U 7z#&. EPU
T 92,000x TEHHAIELLDETDE, BRMENTETDIOTIS—HNHEFIT. CDHE.
KEK XY I ZFATL SN UTOBD [CHIHWZUFET .. (XTOREFBF TR
WT<rEesn!)

O—@ODTSA A TS (XF(C pivot point EEEH'H > TRLWEST X)

[CJPreparation tag T Hole/Eucentric (CU T set

OR—RUFE L (CTEH

[JHole/Eucentric (C LT Auto Eucentric by stage tilt

[CJPreparation tag T Data Acquisition (CUL T set
[OData Acquisition (C L C Auto Eucentric by stage tilt
OJAutoFunction tag T. Data Acquisition Zi&/5
[JCalibration ® AutoFocus Z#EA TASY—

O&H EFERICUTEN > TED

- 8500x T Auto Eucentric YWRIEU/Z#&(C 700x TRIET S &, oD RASD

- BXTWBEmo>MME. H—RUR(CIzFE D /= Charge DFETY ., BEFRIBRVEDRR
DTIM, 700x D defocus NEDITEDERAFI . TEM User Interface Tld. SA & LM
T defocus fBEZ ZNENELEBLTVEITN,. LM D defocus BEIMEZE X TLDETHEHEN
BDET, 7SA>AS MOEAIC. EPU D Preparation 4 J D Presets h'5 Grid square
Z3#EA T, Eucentric focus R > ZIRIT K SFIRZEZELUZDT. TEDLICLTLIESLN,
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III. &R

- Vitrobot D#&7T

OBFZMSH T, v F/IRILD Exit 21T (Yes/No ZE L\ T BDT Yes)
OUES<KBEDEEEMNE/RDDTAAY FZHD

OHumidifier 29U T, FOKEIETD (K<IED>THETD)
O34z U TETS

OB TR ZEREETH<

- Vitrobot HDFEBAFO—ILE%%

O2To/I—=YZES50T. FLIAILDOLEICHARD
OZDFRFEVWTHESED
(*FCICRDERZ UTZVWBE(F. B/ —VYIERSA17—Tih L.
FBAFO-IEDFFLDATRETTEE(CKIZ ED)

- Loading station

O2TOI\=VYZE5 LT, FLATAILDLEICHENRS
OFDEFBENTCEIRESE D
(*F < (TRDERZ UIeWEE(E. ok <EzZU\/z Loading station &{ES)

- NanoCab DGl

(RAEEZRZANCEE. EBUEEET, BHETHETD
(I CICRDERRE LIzWEE(E. DX <FzZL\/z NanoCab Z{#S)

IR IRBEICHT . UTD 4 [RICODNWTHERLTTFS0,

- BEAD Column Valve ZE U2 (EPU TRIERIXSAIER(CFALCDIRY > ZIRT)
- BERZfED TRV (MR ZIR S (ANTEXFTEENRA SAABRMNENE )

- BIRZED TRWKEIHASZ(ET T (AINDHAHTHASHENDDZRITET)
c THHAIRAD Valve ZEA L B
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IV. BEAIEZ T SHi[CHEREER

1. Autoloader @ Conditioning (A 1 [ : EFERNFHOI=ZRIEL)

CJAutoloader>Temperature Control DA< 3 > hH\5 State ZiESN
[OTemperature State @ Go to % Conditioning Autoloader (CU TCeZi#d
CJAfter Conditioning D& C A (&,
Go to All Nitrogen temperature Zi£A C.
At Zz8IREEVVEE (*default TIE 12 BfEi1E) (CLTe&#RY
(*Conditioning both (CDWTIZE. FTEHFEYRIARIBDS v M D> TITD)

2. BLEDF7SAA> b (8H)

JSetup>Apertures @ Option M Options C.

—& D check box (=React on optical mode changes) =49

OGrid 2 ULDIREETITD (B UL Grid (C7RDBUWZEZBTITD)

JEPU @ Preparation 47 ® Import T 001,002,003_.sxml file DUL\TNHZEFZMHAD
*E:/Preparation/001_PhP_Linear_92k_191120.sxml %Zi&iR (1.13A/pix)
*E:/Preparation/002_Linear_92k_191120.sxml (1.13A/pix)
*E:/Preparation/003_Linear_120k_191120.sxml (0.88A/pix)

[0Column Valves ZR < (EXHRZET S U THNK TV EHET)

CJAlignment @ Option Z# L T. File 5 200 Z&U,

Available (CH2EDEET Selected (CBENLT. Apply T,

CJAlignment @ FEG register T. 200kV TEM %Z3#A, T Set 9,
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3. C2 o ohibabtE (#H)

OGrid IRUDIRRETITD (B UL KI(E Grid [CTRDHUWNEEZBTITD)
[JEPU @ Preparation % 7. Grid Square ([CL T set
O#2R4E)\RRILD Eucentric focus /RY > &Y (*700x T Obj lens=6.0968)
[JEPU D Preparation &2 T. Data Acquisition (CU T set
O#2R4E)\RRILD Eucentric focus R7 > %Y (*¥92k T Obj lens=86.5740)
[JC2=50, Obj=none [CIAD> TWLWBZ &R, EXRETA L. EX% 17500 15T,
1EE
Olntensity Y1 VILZEICEILTE—-LAZKRD
[ODirect Alignment 7'5 Beam shift Z3#U'. Multi function 5 17)L THZ R (CFEED
OIntensity A(CEl U CTHZEE LD IEWITETSD
[1C2 MDD Adjust Z# L T. Multi function 5 117JLT.
FEDOANBEDMACET LD ICHRETD
[JC2 M#ED Adjust ZE5—E#H
288
O065—EE—LA%ZK>T. Multi function 5 17)L THEHR(CFEE
OIntensity AlCE U THZEEREUV D IEWICLITS
[1C2 MDD Adjust Z# L T. Multi function 5 117JLT.
FEDOANBEDMACET DL DICKETD
[JC2 M#ED Adjust ZE5—E#H
(E—LZBROERBLTIEREHRRICKD LD, UEZAEMNMEDIRTY)
[IDirect Alignment @ Beam shift Z Done 93 (* Y D#mM (F(ZELL AR (CIE AL OK)

[1C2=150 (CDWLTI(FHEZRDH T OK (Beam shift TIHEEIH S/20)Y)
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4. ERY bR > bDAE (8H : E—AT 1)L FDEE)
OGrid 2 ULDIREETITD (B UL Grid (C7RDBUWZEZ B TITD)
[JEPU D Preparation 47 T. Data Acquisition (C LT Set
[JC2=50, Obj=none ([CIAD TWBZ & ZzMHR. HAWRZ TSI,
(4537 28000 f&(CLT. Intensity THZEKRD
[OODirect Alignment /5. nP Beamtilt pp X &i&
CIMulti Function ¥ A17)L X (£ Y) T. RIKIT D 2 DDHXNERD LD (CHAETD
OODirect Alignment /'S5, nP Beamtilt pp Y Zi2A CERICENDESD
[JDone =9

5. Rotation Center (80 : ER#EXNWL > XDOHLIIET)
OJAutoloader ZfE> T, AT Uy REAND
[JColumn Valve %Z Open L T. EPU @ Preparation 57T Atlas @ Preview Z= &3
[JMove stage here T. B DI =D d ECANKBE
[JEPU @ Preparation 47T Grid Square @ Preview Z &%
[JMove stage here T. BXIDI=ZDdHd ECANEE
[JSearch>Stage @ option T z=180um ([C&HES
[JEPU @ Preparation 4 7 T Hole/Eucentric @ Preview Z &%
[OMove stage here T. B DO =D& BiALNAEH
CJEPU @ Auto Functions 5~ T. Hole/Eucentric (C LT Auto Eucentric by stage tilt

(f&%Z %z 8500 &N 5E2% 57000 f&(C9F D, C2=150, Obj=none,
OEARZETDT. COFRFRLE/BTRAIBERRIRDT Intensity Z 4 (C[B]1F
OB DI=ZR U CHEHEOHRLCH >TSS
[(IDirect Alignment 55, Rotation Center Z&3&/3,
Multi Function /7L C. J=ZNETFERLCEHHIRIRDRD (CHEAET D
(*ZC D&, AutoCTF TONWNEZBFELS DT, HDEEH D CLWNIERWVWEDTT)
[JDone =9
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6. (IHEIENDEREDE (8H)
(EBRTZFTOAMBZEZER VWA AABIRD E 23 TE—ANRICRD TULRL &,

ORI E—45 —DERMNA D TV Z &z (*E|BIR ON (CUEE( 2 BEIER D)

OEYHRZE LTS

[JEPU @ EPU FJ M Square selection 7R ET. RFTHANZENTND ECB(CESH

OEtRe T3

[JPreparation 4 JT. Data Acquisition T Set

&%z 13500 /8(CFIFT. C2: 150 (REFZLIFSD). Atk (PhP4) ZAND
(*RIAEMRDEZN K D DT PhP4 M position 21-31, 39-51, 58-71 Z{ESDHMELY)

OTUI OFRE— R%Z Linear (CT D (ZDIEFDSHERPIV)
OERX N SLADECATE—TDHZEREAT., BYLEPHRRIDILDICTSD
CIntensity %Z Fine (CLT. A£AICEILT focus Z&HESD
(*Intensity ZE T & EPREPLHIS NV OEES N >EPLED, RELEDDDT.
EAICITOIEDRLEDUT, SXREIIOEMEN 90 EENDEZ57ET)
[JStigmator % Condensor (CLT. Multifunction X,Y TEESHEIICERZEHED
(*ZNRDICOYHRNDD, SRS IZMEFTHOTEDE EFNL,
SREINMPRADDE. E—LPMMBEACIED TS NS L)
Bholzs. HINEX D ECAT Intensity 1 17)L%&1EHT (=Just focus)
None #8839 (*ZTHUME. Intensity 1 VILIEMSERLN &)
[(JPhase plate (&. Setup>Apertures @ Option>Phase Plate ZiE#A T. Next Z# 9
OTUI FRRE— F%Z Natural (CRT
({822 92000 f&. C2#&D%Z 50. Obj#& D% PhP4 or 100 (CT D
[JEPU @ Preparation 5 J .
Data Acquisition ([CUC Get

Autofocus (CU T Get

Drift Measurement (CU T Get
*SE  FITREC/RD C2 Lens DELZDfE (%)  Spot 11: 36.3%, 9: 36.94%,
Spot 8: 37.8%, 7: 38.5%, 6: 39.55%, 5: 40.7%, 4: 42.0%
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7. RO oRLEDE (8H)

OfAEIRADEREDEDRICITD (=FTRIDIRETID)
O&EXRE EIF T, J=0HdECA(CEE (C2: 50, Obj: none)
[JEPU @ Auto Functions 7. Hole/Eucentric (C LT Auto Eucentric by stage tilt

[JEPU @ Preparation 4 J T Hole/Eucentric (CU Tigg. J=DRWVWH—REICFEE)

[JEPU D Preparation 42 T. Data Acquisition (CU T set

[1C2=50, Obj=none

OTHXEIRE TSI

(*81¥%HRE T3 &7 (C Diffraction RY>EBT EAASHENDICENHDET)

CIDiffraction MRS >Z#F (EPU TLTS—HHDIN. B\RUTRITED)

[10bj=100

OTUI (EHDR E—RICTSD

HFEFEEDTVDIETRDT., —ICHERIET DN, BT 3 REWDWSIRVNE D M EEE

(CJObjective M#&ED Adjust =3 9)
(OMulti Function 1 7JL T, BB WWHDHFLEFPD L UEADHFLHAEDLDICTD)
(COObjective Mt&ED Adjust Z#E5—E#H )

OIDiffraction RY>&2ES—EH U TRT (EPUDIS—(CXH LTS Yes =23 9)
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8. AutoCTF (80 : FmlE - OVUNEDFHIE)
OOZDHFEDRVWA—RUEE(CHEE (C2: 50, Obj: none)
[JHole/Eucentric DfERTE&HE
[JReset Defocus (=R2 Z#79)

[JEPU @ Preparation 4 J . Data Acquisition T Set (C2: 50, Obj: none)

({822 57000 f&(C T D

OXMNITNTLZS. Beam Shift THR(C

O05—E. Data Acquisition T Set LT, &3 57000 f5(C 93

OEiReE £

(07X S% Falcon (C9% (Autoloader>CCD/TV Camera T BM-Falcon (CU T Insert)

[OMicroscope Software Launcher @ Tools h\5 Sherpa &175 L1523 (A URREHH D)
(*Auto Functions # 7R TEAIEETI N KU TEIS—HFHERVSNA1F)

OLinear mode 725 Electron counting M/RY I XDF T v (3947,

(Exp.: 4, Binning: 2, Readout: Full, Auto-focus-to: FT w2 L T-2.0)
[JObjective Stigmation @ Measure Z#d (*JUw RCEFADWTIZS UES))

(b=>U>2OMEZ 12 3NUE Focus 5 17)L7%Z Bl L T Defocus Z-800nm HMF3)
Oh—=>U>JMEX725. Correct Z#9

L > XDIFRUEZ D TI<ND, HKNHFDEVEE> TN

(G&HT Stop LIRS &, Stop TBERFDEIMRETILEE>TUED)

OATI(C Passed &Hi7=5. Coma @ Correct Z#9 (OATUNERE E>TIND)
O&TFI(C Passed &Hifz5. C2: 50, Obj: 100 (CL T,
£>5—E. Objective Stigmation @ Correct &9

(*1RDUNEN focus. 2 RDUINENIERUZE. 3 ROUENTIVINE)

(*AutoCTF B2 SFELVMBRWNZEE AMNETY . 75102 A MEFEIHSPD
BULEXLLD.)
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9. EPU (3513 dose, fraction DEE (8H)
OGrid [CTRDBWZ EZ B (LTS
[JEPU O Preparation 4 J® Presets % Data Acquisition (C UL T Set
[0C2: 50, Obj: 100

[CJExposure Settings Z. Linear, Manual, No, Dose=~50, Fractions=12 or 40 (C9 3
[1Dose Rate D& ZAM Measure NS > ZH T
CJEXp. time=~4 ([CIXD T &7 MR (~14.5 e/px/s <K BLIIRB(ET)
[JEPU @ Preparation 5 J .
Data Acquisition ([CUC Get
Autofocus (CU T Get
Drift Measurement (CU T Get
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10. Gain reference (8H : hXSptOsa&bht)

OGrid IRUDIRRETITD (B UL KI(E Grid [CTRDHUWNEEZBTITD)
OEtRe T3
[JEPU O Preparation 42 T. Data Acquisition (CL T Set
[Jf&=: 28000/36000, C2: 150, Obj: 100, YN EEBARICHIZD TWD I EZHER
[JCCD/TV camera AT 3> H5 Bias Gain Zi&/5
[JOReference Image Manager =39
[(JLinear mode 72D T. normal@B{1MD T 7 1 )L ZiE RN
OEAEMRZE _EI1FT. measure dose Z#9
() N—HYRDEH (CA D TULVRIFNIE. Intensity, Spot size, Mag TR
O&E¥XHRZ EIFT. measure dose Z# 3 (30%< 5WL(TIRBFT)
O EDOFHmEZR0IBRUT, N\—ZHZROPICAND
(MENNNE T X BHAEIE. Beam Blank Y2 Camera Insert A8 H U < IRWOHVHERR.
RP. ETIBEICLIZELDT Spot size: 4 125 C2 Lens 42.0%< 5L\D(FT)
OJ)N—hY R DEH (C3RT= 5 Exp:10, #Image to Average: 4 & LT
Acquired Selected Gain Reference =19
O BfIA update Nz Z &z R
[JEPU @ Preparation 4 J® Data Acq, Preview T. &h flat R & &R LUTET

11. EPU OfEREOH.LEDE (8H)

[CAtlas T, IEEXNSBREXRFTRR TSR, BUDI=ZZRT
(JPreparation 5 J(CFR > T. Calibrate Image Shifts. Start Calibration
[192000x TR, KIFtd Proceed

[18500x TR%. 92000x X9 dimfiEs JILTJw LT Proceed
[1700x TR3. 8500x &Xhs9 dimfE4S JILoJw DL T Proceed
[0115x TR3. 700x IS diHZES TILoYUw oL T Proceed
Ofinish successfully & /25800

12. EPUDURS—bk (BECIEHUT)

COEPU @ window h'HEWTZES. U3,
COWindows @ Start 5. EPU =175 _EIlFN(E OK,
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13. EPU @ Preparation O&E (HECKHUT)
BUFI(C. EPU @ Preparation Mi&EHZ. &EZE U TR,

AIESA#1 : Linear mode_92k (*E:/Preparation/001_PhP_Linear_92k_191120.sxml)

Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Atlas Falcon 2 Full 0.50 Micro 115x -1000 8 1.103
Grid Sq Falcon 2 Full 2.99 Micro 700x -200 8 0.685
C2: 60%

Hole/ Falcon 2 Full Linear,No Nano 8500x -50 8 0.548
Eucentric 1.00

Data Acqg Falcon 1 Full Linear,Man,No Nano 92000x -2 4 0.456

~50e/A?

~4sec, 12 frac

Autofocus | Falcon 2 Full Linear,No Nano 92000x U 4 0.456
0.50

Drift mes Falcon 2 Full Linear,No Nano 92000x -5 4 0.456
1.00

*~4 e/A%/fraction

BAIFESA#2 : Linear mode_92k (*E:/Preparation/002_Linear_92k_191120.sxml)

Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Linear,Man,No Nano 92000x -2 4 0.456
~50e/A?,
~4sec, 40 frac

Autofocus | Falcon 2 Full Linear,No Nano 92000x U 4 0.456
0.50

Drift mes Falcon 2 Full Linear,No Nano 92000x -5 4 0.456
1.00

*~1.25 e/A?/fraction

BIFESMF#3 : Linear mode_120k (*E:/Preparation/003_Linear_120k_191120.sxml)

Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Linear,Man,No Nano 120000x -2 4 0.456
~50e/A?,
~4sec, 40 frac

Autofocus | Falcon 2 Full Linear,No Nano 120000x U 4 0.456
0.50

Drift mes Falcon 2 Full Linear,No Nano 120000x -5 4 0.456
1.00

*~1.25 e/A?/fraction
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MFESMA#4 : Counting mode_92k (*E:/Preparation/004_Counting_92k_191120.sxml)

SEH| Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Counted,Auto,No Nano 92000x -2 8 0.394
~50e/A?,
~65sec, ~40 frac
Autofocus | Falcon 2 Full Linear,No Nano 92000x U 8 0.394
0.50
Drift mes Falcon 2 Full Linear,No Nano 92000x -5 8 0.394
1.00

*~1.25 e/A?/fraction

ESMHF#5 : Counting mode_120k (*E:/Preparation/005_Counting_120k_191120.sxml)

SEH| Camera | Binning | Readout | Exp. time, etc. Probe Mag Defocus | Spotsize Int.
Data Acqg Falcon 1 Full Counted,Auto,No Nano 120000x -2 8 0.394
~50e/A?,
~56sec, ~40 frac
Autofocus | Falcon 2 Full Linear,No Nano 120000x R 8 0.394
0.50
Drift mes Falcon 2 Full Linear,No Nano 120000x -5 8 0.394
1.00

*~1.25 e/A?/fraction
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14. Uy ROFPEZ b NE (BEICKEUT)
OEFEERT L ANMDLETITD
(E@EDHIZE, 7R THIORENB T TS v —LAMIC< 2D ZENDD)
OHS RS v —L(CBHEEEL<
O3DEIC, TECTUY RE 25 BVINDS (BERITER)
O00Uw RNRBKDIC, o< D7 ZEFLS
O=R CErE (over night)
(*H—R>TUy RIEBBFICED TE T SRFYVIONBITDDT. FOKEN EHAD)
OF LATATRETT7Z M ZTEDRITIRVELD
OE>TY hTHUWSRDO LICTVUY RZBEBSED
OHSREv—LTIFZLUT. 1 FHEIEFEVNWTIZIREED
00Uy RzBEWVWRAROT U Y RiRw 2 Z (U
(FRERITER. Uy RIRyORDTITIVUY RZEHITHIDER)

15. Vv FMERADRBEROHT (LEICIHUT)

D88, 5L>—AN)Lx2 RIS, 120L RAERY >IN SRHET

16. |HAD 250L REFEFRS > O DX (258[HIC 1 EK5W)

CJAutoloader @ Option 55, Fill Now Zi2A TUIES<EFD
0JULTZz2THUS (OB ULODKE. B)

OBEEDRA D TVWBBIVR—RXETSAFYIF1—-TZNT
[250L MHKEFRY > V2 ANEX

OBEEDRA D TVWBBIVR—RXETSAFYVIF1—-TZDIRXNTSD
OmDOEUAODkE, BEEhH
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17. Counting mode TO#&%: (SNRERTADEIRZIRDIES)

(*Hole Z#RFIC. 7SA A METROIEZEFSHEWTY,
Hole & ATEREICTSA A Mg B E. Skip LRI RRBINELNEEA)

cBREDTSAAY

JSetup>Apertures @ Option M Options C.

—& D check box (=React on optical mode changes) =49

OGrid 2 ULDIREETITD (B UL (& Grid (C7RDBUWZEZ B TITD)

[JEPU O Preparation 7@ Import T. 004_.sxml &F/z(& 005_.sxml file & FHMHAD
*E:/Preparation/004_Counting_92k_191120.sxml (1.13A/pix)
*E:/Preparation/005_Counting_120k_191120.sxml (0.88A/pix)

[JColumn Valves ZR < (EHXHRE TS U THARKRTLDH &M

CJAlignment @ Option Z# L . File "5 200 Z&U,

Available (CH2EDEET Selected (CBENILT. Apply T,

CJAlignment @ FEG register T. 200kV TEM %Z3#&A, T Set 9,
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- C2 RO ohibaEDhE

OGrid IRUDIRRETITD (B UL KI(E Grid [CTRDHUWNEEZBTITD)
[JEPU @ Preparation % 7. Grid Square ([CL T set
O#2R4E)\RRILD Eucentric focus /RY > &Y (*700x T Obj lens=6.0968)
[JEPU O Preparation 47 T. Data Acquisition (CU T set.
CO#2R4E)\RRILD Eucentric focus RY > %Y (*¥92k T Obj lens=86.5740)
[JC2=50, Obj=none [CIAD> TWLWBZ &R, EXRETA L. EX% 17500 15T,
1EE
Olntensity Y1 VILZEICEILTE—-LAZKRD
[ODirect Alignment 7'5 Beam shift Z3#U'. Multi function 5 17)L THZ R (CFEED
OIntensity A(CEl U CTHZEE LD IEWITETSD
[1C2 MDD Adjust Z# L T. Multi function 5 117JLT.
FEDOANBEDMACET LD ICHRETD
[JC2 M#ED Adjust ZE5—E#H
288
O065—EE—LA%ZK>T. Multi function 5 17)L THEHR(CFEE
OIntensity AlCE U THZEEREUV D IEWICLITS
[1C2 MDD Adjust Z# L T. Multi function 5 117JLT.
FEDOANBEDMACET DL DICKETD
[JC2 M#ED Adjust ZE5—E#H
(E—LZBROERBLTIEREHRRICKD LD, UEZAEMNMEDIRTY)
[IDirect Alignment @ Beam shift Z Done 9" 3 (* Y D#mM (F(FELL AR (CIE AL OK)

[1C2=150 (CDWLTI(FHEZRDH T OK (Beam shift TIHEEIH S/20Y)
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- ERY RiRA > bDFRAEE

OGrid 2 ULDIREETITD (B UL Grid (C7RDBUWZEZ B TITD)

[JEPU O Preparation 47 T. Data Acquisition (CUL T Set

[JC2=50, Obj=none ([CIAD TWBZ & ZzMHR. HAWRZ TSI,

(4537 28000 f&(CLT. Intensity THZEKRD

[OODirect Alignment /5. nP Beamtilt pp X &i&

CIMulti Function ¥ A17)L X (£ Y) T. RIKT D 2 DDHXNERD LD (CHAETD
OODirect Alignment /'S5, nP Beamtilt pp Y Zi2A CERICENDESD

[JDone =9

- Rotation Center

OJAutoloader ZfE> T, AT Uy REAND

[JColumn Valve %Z Open L T. EPU @ Preparation 57T Atlas @ Preview Z= &3
[JMove stage here T. BXIDI=ZDdHd ECANEE

[JEPU @ Preparation 47T Grid Square @ Preview Z &%

[JMove stage here T. BXIDI=ZDdHd ECANEE

[JSearch>Stage @ option T z=180um ([C&HES

[JEPU @ Preparation 4 7 T Hole/Eucentric ® Preview Z &%

[OMove stage here T. B DI =DHBiALNAEH

CJEPU @ Auto Functions 5~ T. Hole/Eucentric (C LT Auto Eucentric by stage tilt

[f&Z %z 8500 &N 5E3% 57000 f&(C9F D, C2=150, Obj=none,
OEARZETDT. COFRFRLE/BTRAIBERRIRDT Intensity Z 4 (C[B]1F
OB DI=ZHR U CHEEOFLCH >TSS
[(IDirect Alignment 55, Rotation Center Z&3&/3\,
Multi Function /7L C. J=ZNETFERLCEHHIRIZD LD (CHEAET D
(*ZC D&, AutoCTF TONWNEZBFELS DT, HDEEH D CLWNIERWVWEDTT)
[JDone =9
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- (AN DEREDHE

(EBRTZFTOAMBZEZER VWA AABIRD E 23 TE—ANRICRD TULRL &,

ORI E—45 —DERMNMA D TV Z &z (F*E|BIR ON (CUEE( 2 BEIER D)

OEYHRZE LTS

[JEPU @ EPU FJ M Square selection 7R E T, ORFTHANZENTND ECB(CESH

OEXtRE T3

[JPreparation 4 JT. Data Acquisition T Set

&%z 13500 /8(CFIFT. C2: 150 (REFZLIFSD). Atk (PhP4) ZAND
(*RIAEMRDEN K D DT PhP4 M position 21-31, 39-51, 58-71 Z{ESDHMNELY)

OTUI OFRE— R%Z Linear (CT D (ZDEFDSHERPIV)
OEX N SLADECETE—TDHZEREAT, BYLEPHRRIDILDCTSD
CIntensity %Z Fine (CLT. A£AICEILT focus Z&HESD
(*Intensity ZEI T &, EPOEPLHIS NV OESES N >EDLED, IREELEDDIDT.
EAICITOIEDRLEDUT, SXREIIOEEN 90 EENDEZ57ET)
[JStigmator % Condensor (CLT. Multifunction X,Y TEESHEIICERZEHED
(*ZNRDICOYHRNDD, SRS IZMETHOTEDE EFNL,
SREINMPRADDE. E—LPMMBEACIED TS NS L)
Bholzs. HINEX D ECAT Intensity 1 17)L%&1EHT (=Just focus)
None #8839 (*ZTHUME. Intensity 1 VILIEMSHRN &)
[(JPhase plate (&. Setup>Apertures @ Option>Phase Plate ZiE#A T. Next Z#f 9
OTUI FRRE— F%Z Natural (CRT
(4522 92000 f& or 120000 f&. C2#& D% 50. Obj#&KND%Z 100(CcFTD
[JEPU @ Preparation 5 J .
Data Acquisition ([CUC Get

Autofocus (CU T Get

Drift Measurement (C U T Get
*SE  FITREC/RD C2 Lens DELZDfE (%)  Spot 11: 36.3%, 9: 36.94%,
Spot 8: 37.8%, 7: 38.5%, 6: 39.55%, 5: 40.7%, 4: 42.0%

31



KEK OS5 ABEE - SM8B@aIfi bL—=27 - X b
ZEME 180511 1FpK - 200229 43T (ver.27)

- RO ORI EDE

OfIAEIRADEREDEDRICITD (=FTRIDIRETSD)
O&EXRE EIF T, J=0HdECA(CEE (C2: 50, Obj: none)
[JEPU @ Auto Functions 7. Hole/Eucentric (C LT Auto Eucentric by stage tilt

[JEPU @ Preparation 4 7 T Hole/Eucentric (CU Tigg. J=DRWVWH—REICFEE

[JEPU D Preparation 42 T. Data Acquisition (CU T set

[1C2=50, Obj=none

OTHXEIRE TSI

(*81¥%HRE T3 &7 (C Diffraction RI>EBT EAASHENDIZENHDET)

CIDiffraction MRS > %Z#F (EPU TITS—HHDIN. B\RUTRITED)

[10bj=100

OTUI (EHDR E—RICTSD

HFEFEEDTVDIETRDT., —ISHERIET DN, BT 3 REWWSIRVNE DM EEE

(CJObjective M#&ED Adjust =3 9)
(OMulti Function 1 7JL T, BB WWADHFLEFPD EUTEADHFLHAEDLDICT D)
(COObjective Mt&ED Adjust #E5—E#H )

OIDiffraction RY>&2ES—EHUTRT (EPUDIS—(CXH LTS Yes =238 9)
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- AutoCTF

OOZDHFEDRVWA—RUEE(CHEE (C2: 50, Obj: none)
[JHole/Eucentric DfERTE&HE

[JReset Defocus (=R2 Z#79)

[JEPU @ Preparation 4 J . Data Acquisition T Set (C2: 50, Obj: none)

[Jf&22 92000 1& or 120000 f&DFEZx

OXMNITNTLZS. Beam Shift THR(C

[0HB5—&. Data Acquisition T Set LC. %22 92000 & or 120000 f&DF=E

OEiReE £

(073X S5% Falcon (C9% (Autoloader>CCD/TV Camera T BM-Falcon (CU T Insert)

[OMicroscope Software Launcher @ Tools h'\5 Sherpa &5 L1523 (A URREHH D)
(*Auto Functions # 7R TEHAIEETI N KU TEIS—HFHERVSNA1F)

[(JElectron counting DRV VA (CFITVIEAND

(Exp.: 8, Binning: 2, Readout: Full, Auto-focus-to: FTwZ L T-2.0)
[JObjective Stigmation @ Measure Z#d (*JUw RCEFADWTIZS UES))

(b=>U>2OMEZ 123U Focus 5 17)L%Z Bl L T Defocus Z-800nm HMF3)
Oh—=>U>JMEX725. Correct Z#9

L > XDIFRUEZ D TI<ND, HKNHFDEVEE> TN

(G&HT Stop LIRS &, Stop TBERFDEIMRETILEE>TUED)

OB TIC Passed & 725, Coma @ Correct 239 (OATUNERED>TLIND)

*Linear mode T AutoCTF % U7z%(C. EC mode T AutoCTF 29 3 &, Spot size
M4 M5 8ICIR>TWLWABTZSH. MINLTE Thonring DRIEBENA Y1 FiigaHhd
NFEI., TDBF(E. Objective Stigmation-Coma ZES5—EP3DONEBLNTLLD

O&TFI(C Passed &Hifz5. C2: 50, Obj: 100 (CL T,
£>5—E. Objective Stigmation @ Correct &9
(*1 RDUNEN focus. 2 RDYNENIERUNZE. 3 RDINEN TIVINE)
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- EPU [C$51TD dose, fraction DEEE

OGrid [CTRDBWZ EZ B (LTS
[JEPU O Preparation 4 J @ Presets % Data Acquisition (C LT Set
[0C2: 50, Obj: 100
[JExposure Settings Z. Counted, Auto, No, Dose=~50 (CF D
[JDose Rate D& ZB3®M Measure RS > Z#H
[192000 13725 Exp. time=~65, Fractions=~40 (C/23(39 (0.97 e/px/s < 5\Y)
120000 f&7/35 Exp. time=~56, Fractions=~40 (C723(F3" (0.69 e/px/s < 5L))
[JEPU @ Preparation 5 J .
Data Acquisition ([CUC Get
Autofocus (CL T Get
Drift Measurement (CU T Get

*ZE . BHAD Talos Arctica TDFEE ({itBIR/AL - Counting mode)
Mag. 190Kx, Spot 7
C2 38.455 % for acquisition (parallel illumination)
C2 33.500 % for focusing
Pixel size (uncalibrated) 0.76 A/pix
Exposure rate (no sample): 0.78 e/pix/s
Total dose 50 e/A2
48 fractions (movie frames)

Exposure time 37.70 s, Align "Yes" («KEK 72& No [CURIESHEULNE,,,)
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- Counting mode @ Gain Reference &% (90 U EHHDET)

OGrid 2 ULDIREETITD (B UL Grid (C7RDBUWZEZ B TITD)

OEtRe T3

[JEPU O Preparation 42 T. Data Acquisition (C LT Set

[453: 120K, C2: 50. Obj: 100. Spot size: 8.
FANBEESARCHZ D> TVWD I EaER.

[JCCD/TV camera AT 3> H5 Bias Gain Zi&/3

[JReference Image Manager =39

[JCounting mode 72D T. pre_ec@B{TD T 7 1)L 7Z&EN

OEAEMRZE _EI1FT. measure dose Z#9

) \—(FHRDEFE (CA D TULBET (BEUEBAD TRIFNEANENLLY)
(*Falcon III (£ 0.7 el/pix hY@EEI D &)
(MBEHNNSTETBIBE(F. HEHIEHR, Beam Blank, Camera Insert H'1E UL\ EHEER,
RP. FETIBEICLIZELDT Spot size: 8 125 C2 Lens 37.8%< 5U\(CT3B)

O\ —HMRODESH (CK = 5. Acquired Selected Gain Reference Z#9 (45 9Hh'h\D)
O8N update =Nz & =W

Cpost_ec@BFCDWTEREERICY™D (45 DHhD)

[JEPU @ Preparation 4 J® Data Acq, Preview T. &h flat R & &R LUTET
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MESEMS#4 : f4BHRRL - Counting - 92k - ~65 2 - ~40 #

- EPU 5T
[JSession Setup : New session (BESZEHFELTH)
(*R7F5%(E Atlas £E U folder 383\, Quantifoil (& R1.2/1.3 &3i&iR)

[O0Square Selection : Unselect All, 7R —JLTHLX, Add, Move stage to grid square

[JHole selection : & FE 9 Acquire THrEZ. RU) Square MR, RIFHUILIT A,

BRI RT Hole B¥ID>EDHRIRLVES Move stage here T ED
Auto Functions 7@ Auto Eucentric by beam tilt Z&/R
Presets H5 Hole/Eucentric &0, Obj=none T Start
EPU #J(CED Acquire (FRRICLWRWRSHR[CED T Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool

(#8240 Square &i&E/\725. Square selection (CRD)

(BLERS, KOBETHERBULDND hole, square Zigsz)

[IHole & UM R 5. H—IR> DNz (CHEED

CJPreparation 4~ T Data acquisition T set. C2=50, Obj=100 (C 9 B,
[OCounted, Auto, No, Dose: ~50, f&3: 92k (CF B,

[1Dose Rate ® measure Z# L Get-get-get(e/A’ ZHELTEID e/A?/fraction ZE1E)

OTemplate definition : Acquire, C2=50, Obj=100 [CZ%E, Find and Center Hole

add Acquisition Area: Defocus = -0.5--1.50r -1.5 - -3 um
add Autofocus Area: after distance = Always
add Drift Measurement Area: Always, 0.20nm/s

COTemplate Execution : Preview

[JAutomated Acquisition : Start Run
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MESRMEF#5 : MR L - Counting - 120k - ~56 # - ~40 1

- EPU 5T
[JSession Setup : New session (BESZEHFELTH)
(*R7F5%(E Atlas £E U folder 383\, Quantifoil (& R1.2/1.3 &3i&iR)

[O0Square Selection : Unselect All, 7R —JLTHLX, Add, Move stage to grid square

[JHole selection : & FE 9 Acquire THrEZ. RU) Square MR, RIFHUILIT A,

BRI RT Hole B¥ID>EDHRIRLVES Move stage here T ED
Auto Functions 7 ® Auto Eucentric by beam tilt Z&/R
Presets H5 Hole/Eucentric &0, Obj=none T Start
EPU #J(CED Acquire (FRRICLWRWRSHR[CED T Aquire)
measure Hole size, Find Hole, Quality Bar & Brush tool

(#8240 Square &i&E/\725. Square selection (CRD)

(BLERS, KOBETHERBULDND hole, square Zigsz)

[IHole & UM R 5. H—IR> DNz (CHEED

(JPreparation 4~ T Data acquisition T set. C2=50, Obj=100 (C 9 B,
[OCounted, Auto, No, Dose: ~50, f&3: 92k (CF B,

[1Dose Rate ® measure Z# L Get-get-get(e/A’ ZHELTEID e/A?/fraction ZE1E)

OTemplate definition : Acquire, C2=50, Obj=100 [CZ%E, Find and Center Hole

add Acquisition Area: Defocus = -0.5--1.50r -1.5 - -3 um
add Autofocus Area: after distance = Always
add Drift Measurement Area: Always, 0.20nm/s

COTemplate Execution : Preview

[JAutomated Acquisition : Start Run
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18. Image shift ZRU/z 3x3 hole DR S iE

OHole Z3i& /3B, 3x3 Dig(CcE&HET. 2 JORIE LT Hole Zi&E/N
(*Square DIHEZIR(ERNED(CEREDITD)

JEPU @ Preparation (CC. Presets Z Hole/Eucentric (CU T set
- {53 % 8500x M5 4300x (CEFE (*KEK [Z& CDEERT 3x3 M 1 BEEICAD)
- NanoProbe H'5 MicroProbe (CZE (*Dose protection MM 3735 Intensity 556 3)
- Spot Size=4. Exp. Time=2sec [CEE
- LW\ofzA set ZH U T, #BE/)CRILD Intensity F117)L%Zf#E > T C2 Lens = 80%
- Hole/Eucentric D& & Get

*3x3 TAETBHEE. UTORXFEBNZEEI DI LICRDET

Camera | Binning | Readout Exp. time, Probe Mag Defocus | Spotsize Int.
etc.
Hole/ Falcon 2 Full Linear,No Micro 4300x -50 4 0.848
Eucentric 2.00 C2: 80%

[JObj=none (93

COTemplate definition T. Acquisition Area Z& < BR.
- Max Image Shift=10 (CEZE (EN/NEL\E Image shift ESFBS TEIT LTS —HHD)
- Defocus [CDWT. -1 ~ -2.5um [CERET DIBE
1T DI|EITDES. HU-1um, -1.5um, -2um, -2.5um ELUTWL\BRE5,
RYID 9 DZ&E-1um. RD 9 D%Z-1.3um. JRD 9 DZ-1.6um... IRE,
P UMM (CERTE  (*Skip BF (CHFED defocus T > & DikIF DD =T B IZ8D)
(*9 DD hole (CDWT. AL%Z-1, BH%Z-1.5, B FZ-2, REET DD,
B¥ED defocus HYFED tilt angle (CIRBDTA N1 FH'H)

OHole/Eucentric DEXREZ X TL\BDT.
Image Shift Calibration Z&HERH T (CNZEPSRLVE Skip MNEFELET)
OfttdEE(CDVNTIE, B EEERICREZITD.
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19. REMAIREFDIIIE

- BRASOEREZERICTSD (BEEFSIVWEEE)

JUwy RPHEY hOERDEHU
- unload, undock (*Nanocab [CRAZEZRZ ANDRE(TIRY)
- BERTMRKICRDETHD

Conditioning

- Autoloader>Temp Control @ Option T. Conditioning both Z#A T«
- After conditioning (& go to All Room Temp (C 9D
- Dewer ' 0%(C/RBDETHD
- REANERICIBRDFTHD (#ELS50LWHHDFET!)
Falcon3, Ceta ®i5#1%& OFF (*3-4 4 BI(C 1 [])

- Launcher @ Tools 75, Camera and detector @ Falcon service tool %z &/

- Tools /5. Camera and detector, Falcon-3 Service Tool Z3i&/5
- Basic Operation &7 ®. Cooling controlled by TEM server OF T v O %Y
- Cooling On M5 Off (CEE
- Launcher @ Tools 75, Camera and detector, Ceta 16M Service Tool % 3&/3
- Basic Operation &7 ®. Cooling controlled by TEM server OF T v O %Y
- Cooling On M5 Off (CEE

Zoft
- BFHRBELUHT (EONDFEFICTD
- BEE3IEO(FRLICTD
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- BEINEDOREZ R EREEICT S

- MEIRS, Autoloader>Autoloader @ Option @ Initialize Z#f9

- Autoloader>Temp Control @ Option @ State Hn'5.
Temp State Go to: Conditioning both ZE#A T<Z1#H7,
Temp State Go to: All Nitrogen Temp & 8/7/2018, 7:00AM IR E T+,
93 &. After Conditioning FRA (BT, BEXl) HZ10D (over night)

Falcon3, Ceta ®5%1%& ON

- Launcher @ Tools m*5. Camera and detector ® Falcon service tool Z &5

- Tools /5. Camera and detector, Falcon-3 Service Tool %Z3i&/5

- Basic Operation &7 ®. Cooling controlled by TEM server OF T v O %Y
- Cooling On M5 Off (CEE

- Launcher @ Tools 75, Camera and detector, Ceta 16M Service Tool % i&/3
- Basic Operation &7 ®. Cooling controlled by TEM server OF v O %Y
- Cooling On 5 Off (CEE (10-20 THHD)

BEREDFSAA> B
(*Column @ Vacuum 7' 34 log AT (CIRDDZFD, HER(C(E 1 log)
- Setup>Apertures M Option @ Enable T. Obj, SA Z#H U THE(CT D,
- Column Valves ZHWT. XMdpDZ & =R

- Alignments>Alignments @ Option @ File 5. 200 Z#A T,
Available (C»2EMDZEE T Selected (CFBEIL T, Apply Z#9,
- Alignments>FEG Register @ 200kV TEM Z&3&A, T. Set =9,
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20. B> vY MO EUS LT (FHEFEZEORIVEIER)

- BEOSvYY MUY

JUwy RPHEY hOERDEHU
- unload, undock (*Nanocab [CRAERZ ANDE(ZIRY)
- BERTMRKICRDETHD

Conditioning

- Autoloader>Temp Control @ Option T. Conditioning both Z#A T«
- After conditioning (& go to All Room Temp (C 9D
- Dewer ' 0%(C/RBDETHD
- REANERICIBRDFTHD (¥ELS50LWHHDFET!)
Gun @ OFF
-EPUZELET
- Setup>FEG Control @ Option @ power #2200 Uw 2O ULT., vZ2ToUwvo

mEN O CEMRIZ5. ..
- 18&/E PC @ Remote desk top T. Falcon server %z shut down
- Software manager TEBR~NY—2JA8D0EHIUYIULT
Stop all Z#LTH'S. PC&ET (B/E PC. Support PC #(2)
- BROAANZEBRZEEEY
- FS5—&LHD (OFFRY>ZHT)
- Talos Arctica DJ L —H—%Z&ET
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. BEADII5 EIF

- JLb—h—, F>—, BEMNE, iRt —4~—DEIRZ ON
- H>dDBack upEFEZUIES < OFF(EENRIET B ESH > % Start TE/RXLDT)
- Falcon server, #fF PC, H7/R— k PC %Z ON

TEM User Interface B8i&

- Software Launcher i*5. TEM User Interface #3315 £,
(Hang up U7=51&E PC % restart, 175 EA > 7z5 service BICYINDEX)

- Setup>Vacuum @ Option @ Control H*5 To “All Vacuum”Z3fg AA—>eEs0
(*Tools>Vacuum Test . TUI A& >Vacuum Overview T D BN 1DON D)

- Autoloader>Autoloader @ Option @ Vacuum ON DM E B LS (CR> =587,

- Setup>FEG Control @ Option @ Power MAEF D LS (C/RA> 7259 (1.5hr (EE)

- 2-3 31F D& Cold Start H* Warm Start MEE 2 LD (CRDDTLINHIZFT,
(Shutdown LT, 1-2 RIS Warm start. €1 7% S Cold start)

Z59 D&, Setup>FEG Control @ Extraction DEN &4 (C_EA > TULIL,

(Warm start (& 25min < 5L\ D, Cold start (& 90min < 5L\HHD)

- CCT. H>®dBack up EEZ ON (CRY

- Autoloader>Autoloader @ Option M Initialize Z## 9

- Autoloader>Temp Control @ Option @ State Hh'5.
Temp State Go to: Conditioning both ZEA T<Z1#H7,
Temp State Go to: All Nitrogen Temp & 8/7/2018, 7:00AM 12 ETe,
95 &, After Conditioning MFRM (B, Bxl) HZE1DSD (over night)
- Setup>High Tension DINF > %, HEDIKD (TR IE5HT,
FI(F80kV EFTLITTHS, EFERIIC 120, 160kV ([CET D,
(Option @ Emission B9 < TFASRVWVRERRS, DUBEETIFTHED)
D% Free high tension (CFTwoZAT1T. 10000V (=10kV) 9 DLEIFT.
190kV F£THO>TWK, =5([CEDE. 1kV I D 200kV £FTLIFS,
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BELEDTZSAA B
(*Column @ Vacuum 7' 34 log AT (CIRDDZFD, HER(C(E 1 log)

- Setup>Apertures M Option @ Enable T. Obj, SA Z#H U TCHE(ZT D,

- Column Valves ZBWLT. MDD xR
- Alignments>Alignments @ Option @ File 5. 200 Z#A T,

Available (CH2EDZEE T Selected (CFBENIL T. Apply Z# 9,
- Alignments>FEG Register @ 200kV TEM Z&3&A, T. Set =9,

1 :BMS5LETFR, To “All Vacuum"Z#UTHEHSLADEELRRL BRSRVES

- BES5L., IGPco i"#ILVTIRL\D T,
Tools>Vacuum Test ZF UV C. Manual Mode Z ON

- Vmco: open
TMP: ON
PVP: ON
Vbfpv: open

ERETD
- TMP 7Y 100%I(C/2>7=5. Buffer cycle Z# L T. Manual Mode % OFF

DIRRETEHFTTHE (1> D Backup EiRZ OFF (CLTL\Z5 ON (CRY)

]

&
[]

H. > ®d Backup &% OFF LT. To “All Vacuum”h 5Bk

s
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i* 2 : BUSEFR. TMP in error Btz (Vacuum Test T TMP HRWLNET)
- TEM User Interface ZHBicH)
- Launcher n'5. Tools>Vacuum Test ZB < (TMP AYEAVINSZ&E(C/2D> TS(ET)
- Manual Mode & ON (CUL T,
PVP  ON
Vbfpv Open

Vmco Open
TMP  ON
EHRETD
- TMP 7' 100%(C72>/z5. Manual Mode Z OFF
592 &, BEMIC Vacuum State DFER R Cond. column (C7/3B(FT
COEETHS LADEZERZ+ZCEIZTZVDT., 2-3 KRKE.

- $FDRIC. Setup>FEG Control @ Option T Power WM 3 (X9 72D T
Output 1Y 3300V < B5WLCT/IRB(ET (ZDEEFEIZ & Current (E 0.001uUA)
EFHD Back up EBREZEE LU THIUE. Current HMR4 (C ENDIET

- IGPa W& Etas =5 Cold Start Z# 3 (90 H#F5)

- FoTVLBREIC, H>dD Back up EiRE%Z ON (CRT

- BSLADEZEH+DICTFHAD/Z5. Vacuum Test @D Evacuate all =39
B&hY(C IGPco HY ON (C7/2 D). #8951 (C Vacuum State K All vacuum (C72 B (&9

- Autoloader>Autoloader @ Option @M Vacuum ON Z3f9
- Autoloader>Autoloader @ Option M Initialize Z## 9

- Autoloader>Temp Control @ Option @ State Hn'5.
Temp State Go to: Conditioning both Z#A T<Z1#H7,
Temp State Go to: All Nitrogen Temp & 8/7/2018, 7:00AM IR E T,
935 &. After Conditioning FRA (BT, Bxl) HZ10D (over night)

- Setup>High Tension D/RF > = L. LUE. p.40 DFH5 5 TEHDOFIEICES
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21. Talos Arctica DL > X /#&D D&k
Talos Arctica Tl&. Lens, Apertures i, EMSIEIC,. UTFTDOKSICEBREESNTUWLET,

Gun (+Gun lens)

C1 Lens
Cc2 Lens
Aperture

Mini-condenser Lens (*nano probe/micro probe MY D#AX)

Obj Lens (*stage)

Aperture
Dif Lens
Int. Lens

SA Aperture
P1,2 Lens
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V. #liiE

1. KEK OFHHIRIET Relion tutorial Z{T5BD/I\NS A —4 —RE
(*Compute, Running DfEIFETEIRIE(CKTF UE T . FREMEROBEEECHERITEV)

Import
I/0 Movies/*.tiff, 2D micrograph movies

Run No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—3job001

Motion correction (=MotionCor2 Z{EM)
I/0 Import/job@@l, 1, -1, 0.885, 200, 1.277, @, Yes, Yes
Mot 300,5-5,1,1,Movies/gain.mrc(*blank@KEK),No,No,blank, No,/MotionCor2_1.1.0-Cuda91,0:1:2:3,blank
Run 4, 8, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job002

CTF estimation (=Gctf ZHER)
I/0 MotionCorr/job002, Yes, 1.4 (*2.7@KEK), 200, 0.1, 0.885, 100
Ser 512, 30, 4, 5000, 50000, 500, No, 0-180-10
CTF  No
Gct  Yes, /gpfs/data/EM/software/Gectf_v1.06/Gctf-v1.06_sm_30_cu8.0_x86_64, No, Yes, blank, 0:1:2:3
Run 4, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job003

Manual picking
I/0 CtfFind/job00@3
Dis 160, 0.25, 3, @0, 0, 20, @, -1, No, 1
Col No
Run No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job04 (500-1000 $1< 5 VED)

Particle extraction
I/0 CtfFind/job003, ManualPick/job@@4, No, blank, No, No, 0-0-0, No, 1
Ext 256, Yes, Yes, 200, -1, -1, Yes, 64
Hel No
Run 12, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job005

2D classification
I/0 Extract/job@@5, blank
CTF  Yes, No, No
Opt 50, 2, 25, No, 200, Yes, -1
Sam Yes, 6, 5, 1
Hel No
Com Yes, 16, No, blank, No, Yes, 0:1:2:3
Run 5, 4, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job006

Subset selection
I/0 (lass2D/job@06, blank, blank, blank
Cla Yes, No, 1
Sub No
Dup No
Run No
—job007 (R U\ Class ZEA T Save selected classes)

Auto-picking
I/0 CtfFind/job0@3, -1, Select/job@@7, No, blank, Cl, 30 deg, No
Lap (Please leave it as it is)
Ref 20, -1, 3.54, -1, 5, Yes, Yes, No
aut 0.6*, 80*, -1*, -999, Yes, No, 0, Yes, 0:1:2:3
Hel No
Run 4, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job008 (FRONHZEMR. 1 XA FIRS*DNITA—F—%EHE)
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Particle extraction
I/0 CtfFind/job0@3, AutoPick/job@@8, No, blank, No, No, 0-0-0, No, 1
Ext 256, Yes, Yes, 200, -1, -1, Yes, 64
Hel No
Run 12, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—7j0b009 (7000 ¥I< 5 VTHEDIET)

2D classification
I/0 Extract/job0@9, blank
CTF Yes, No, No
Opt 100, 2, 25, No, 200, Yes, -1
Sam Yes, 6, 5, 1
Hel No
Com Yes, 8, No, blank, No, Yes, 0:1:2:3
Run 5, 4, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job010

Subset selection
I/0 (lass2D/job@1@, blank, blank, blank
Cla Yes, No, 1
Sub No
Dup No
Run No

—3job0011 (R Class #2EA T Save selected classes, Class2D [T IETODHEHEPL>THRLY)

3D initial model
I/0 Select/job@11l, blank
CTF  Yes, No, No
Opt 1, 200, Yes, C1, 15, 6, 2
SGD 25-100-25-10, 35-15, 100-500, -1
Com No, 16, No, Yes, blank, No, Yes, 0:1:2:3
Run 5, 4, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job@12 (Chimera THERD)

InitialModel/job012 ICEBH)
relion_align_symmetry --i run_it150_class@@l.mrc --o run_it150_class@@1_alignD2.mrc --sym D2
relion_image_handler --i run_it150_class@@1_alignD2.mrc --o run_it1l50_class@@1_symD2.mrc --sym D2

Import
I/0 InitialModel/job@12/run_it150_class@@1_symD2.mrc, 3D reference

Run No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job013

job@12:Display:out:run_it150_class@@l.mrc & ~ )
job@13:Display:out:run_it150_class@@l_symD2.mrc ZLLE, MFRENEA SN & EHER
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3D classification
I/0 Select/job@11l, blank, Import/job@13, blank
Ref Yes, 50, C1
CTF  Yes, Yes, No, No
Opt 4, 4, 25, No, 200, Yes, -1
Sam Yes, 7.5, 5, 1, No, 5
Hel No
Com No, 4, No, Yes, blank, No, Yes, 0:1:2:3
Run 5, 4, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job014

BROER .
metadata THRRRES M FHEHRNRS,
Chimera THIK = HESR,

END—F good 7 Class ¥,

Subset selection
I/0 (lass3D/job@14, blank, blank, blank
Cla Yes, No, 1 (*Yes,Yes,200@KEK)
Sub No
Dup No
Run No
—job@15 (R U\ Class ZEA T Save selected classes)

Particle Extraction
I/0 CtfFind/job0@@3, blank, Yes, Select/job@15, No, No, 0-0-0, No, 1
Ext 360, Yes, Yes, 200, -1, -1, Yes, 256
Hel No
Run 12, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job016 (HE 5 < 5000 K< 5LLV)

Class3D/job014 ICEH)
relion_image_handler --i  run_it@25_class###.mrc --angpix 3.54 --rescale_angpix 1.244
run_it@25_class###_box256.mrc --new_box 256

Import
I/0 Class3D/job@14/run_it@25_class###_box256.mrc, 3D reference

Run No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job017

3D auto-refine
I/0 Extract/job@l6, blank, Import/job@17, blank
Ref No, 50, D2
CTF  Yes, Yes, No, No
Opt 200, Yes, No
Aut 7.5, 5,1, 1.8
Hel No
Com No, 4, No, Yes, blank, No, Yes, 0:1:2:3
Run 5, 4, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job018

BROERE .
Chimera THEFR, BIED th=0.04#Th 5 Z L #HE,

Mask creating
I/0 Refine3D/job@18

Mas 15, 1.244, 0.0##, 0, 6 (*15,30@KEK)

Hel No

Run 12, No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—job019

Post-processing
I/0 Refine3D/job0@18, MaskCreate/job@19, 1.244
Sha mtf_k2_300kV.star (*blank@KEK), Yes, 10, No, -1000
Fil No
Run No, openmpi, gsub, /public/EM/RELION/relion/bin/relion_gsub.csh, 1, blank
—3job020
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2. EPU-D Z{#EHTJ'[C microED ORIEZITSBROFIR (EEIR)
AREHFEBERTHDCEZ2+R(CBFELUZ LT D 49 MREEE - REEEED
HFEZSCHSERRZRIMmUTTSWL T T )

- AASROHER
(0Cross grating grid (2160, 1/mm, 3.05mm)Z&EIE(CAND
(*ERMR1F Grid (&, Casette D 12 N'SIREICAN D, NanoCab DRAZERES
PIXHICUT, Grid (CRAZBZRDBHAEEZELRVLDITEET D)

[(PRERTIDRICRDEFTHED
O£ D DMEEICTEE)
[JHole/Eucentric D& T set LT Auto Eucentric by beam tilt Tas&hH
[(JData Acquision T set, EikZTF39,
ODiffraction mode (CLT. Beam stopper ZANT. A AS% Ceta [CT D
[JAUtoloader>CCD/TV Camera>integration time = 0.1 sec or 0.05 sec
Oz (&, D=330, 420, 530, 670, 850, 1050mm & & DEHSZ Acquire L.

£ w2 >Export data>PC TIFF(16Bits)w/scale maker(full res) TI#%F
OAXSEZFE (*FX(E D=530mm /& KEK @ Talos Arctica Tld 76 1mm (CHHH)

- microED A® Alignment (*Gun lens=8, Extractor=3800 D:%3E)
[1200117_microED.sxml Z &+ 3
[OData Acquisition MFETE % Spot size=9 (CEEL TS > A > A
[1200_GL8_3800 Z &M+t 9
[1200kV_GL8_3800 Z&FMHH 9
(*C2=36.9%(C/2B(F T . WD DR LENDE THRROELRZWNCLTH L,
AutoCTF: EC, Exp8, Bin1, defocus -3um, coma (FFE,
Ceta ZfE5DT. Falcon @ Gain ref EAE,)

[JDose rate OWER
C2=150, Obj=none, 13500 f&T. 0.01e/A2/s < BWCRDBIFT,
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- AIFERID %R

[(JAtlas acquisition (BI{fARIFTDHEUNRWNEER) — EPU session setup
[JSquare Selection TEH/®D Square Z= Add L C. Hole Selection T Acquire
CJAutoFunction, Hole/Eucentric, Auto Eucentric by stage tilt D%, B U Acquire

(fEERDHDECD%EHTI)wIT Add LT, Move stage to here
[CJPreparation @ Data acquisition T set (*13500x)
[JC2=150. TUI @ Search>Stage>O0ption T 0°(CLTH'S. EHH}REZTST
OF/THIE UIFNIEHEEET® Hole RIS WLET,
2 < BXRVEE Focus / 7B LT defocus ZhMF 3.
(MERNHDEDICEE>SDRADIBEFERE NSV URNIcLCSTHESSTEDE)
OffRzEmETONEBHTE T, TUI D Search>Stage>Option T 30° tilt
@A LS LI NDDT, BIE)/(RILED z /RY > THERZFLICRY

O&EYR%E _£IF T, Eucentric focus Z# LT, C2=50, Obj=none

OEAMRZET S LT, Diffraction mode (CEE (D ASEKIE D=530mm 7/2<&)
[(OFocus / JZBIL THLDAZETE DT/ NEe<TSD

[JBeam stopper &9 (K//NpDDTEIIRFED &IEN)

[IDirect alignments > Diffraction alignment T. H/LDEWKERT
OEiRzE £

50



KEK 5 ABEA - SR L ——20 - FFX b
ZEME 180511 1FpK - 200229 43T (ver.27)

- E5FE tilt (C KB ERF—FRIE

OVelox Zi£E) (MAIFEREEBEHFREEmO. 2 D Window HHE )
(*Dose is too high DX v tz—Hh B H
CCD/TV Camera T BM-Ceta Z3EA T Insert 33 EHZFE )
[JEdit>Preferences T. RfFFHRZRDHD
[(Velox OAIEBEED _EDFHHS Ceta Zi&ERN

OVelox DAASY—2IT 0°& 30°DRF v IS 3w MR (TUL O Stage® THEH)
ZFDH : Acquire, 2048x2048, 2s, 1frame

[OVelox DEF AN — O TRIERG®IETE
4| : Series, 2048x2048, 2s, 1frame, 105 frames
(*-0.3deg/sec T+30°m05-30°(C#EEIL T 2 WEXTZE 100 frames 12D T)

OFR tilt ORMAZIEE
- Service A Launcher ODTEY—2U® Start /RY > =189
- TadUI @ Window BT < 2D T. Compustage>Monitor>Control MkI
- 2 D Window HMHT < DT, Basic D Jog /RF > z=#d
- TUI @ Stage? T+30°(Z387E
- Jog window dD. A= -0.3deg/sec [CLTFITVIANT. total=200sec
(*CDEEEZE. +30°M5-30°F THER tilt I3)

OVelox DEF AN —20%# U TAERMG
O1 MEMNFRRSNTZS. Jog window D Start =3 U TEHR tilt =R

O#&1 > 7= 5 Diffraction mode %%k, Stage® T 0°(CRL T. RODFESR(CTEEH
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@ U Square DiE&RZIRF T DIHE (FLFZROIRT

&0 HDECS /T )W LT Add LT, Move stage to here
CJPreparation @ Data acquisition T set (*13500x)
[JC2=150. TUI @ Search>Stage>O0ption T 0°(CLTHS. EHRETST
OF/THIE U IFNUEHEET® Hole RIS WLET,

2 < BXRVEE Focus / 7B LT defocus Zh\F 3.

(MERNHDEDICEE >SN RADIBEFEENSV LN LCSTHESSTEDE)
OffRzEmETONEBHTE T, TUI D Search>Stage>Option T 30° tilt
OfE@A O/ SP LI NDDT, BIE/(RILED z /RY > THERZFLICRY

O&EYR%E _£I1F T, Eucentric focus Z# L T. C2=50, Obj=none
O®EYHRZ T 3 LT, Diffraction mode (CEE (OXASEK(E D=530mm 72 &)

O—BHERN RTS8 NRZE £IFD

- S5 tilt (C KB ERFF—FRIE

OVelox DAASIY—2T 0°& 30°DRF v IS 3w MR (TUL D Stage® THEH)
ZFDH : Acquire, 2048x2048, 2s, 1frame

[OVelox DEF AN — O TRIERG®IETE
4| : Series, 2048x2048, 2s, 1frame, 105 frames

%R tilt ORHZIETE
- TadUI>MkKI>Basic ¥ ® Jog /K5 > &9
- TUI @ Stage? T+30°(Z387E
- Jog window D, A= -0.3deg/sec [CLTFT WV IANT. total=200sec

OVelox DEF AN -0z U CRIERMA
O1 MEMNFRRSNTZS. Jog window D Start =3 U TSR tilt =R

O#&1> 7= 5 Diffraction mode Z##kR. Stage® T 0°(CRERL T. ROFESR(CIEH
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