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Last week, an information security issue was identified that required immediate
maintenance be performed on all NUANCE computer systems, which is interrupting
network connectivity between instruments and the Northwestern network (including
the Research Data Storage Service). At this time, most NUANCE instruments are
working normally, however, all data must be saved locally on the instrument computer,
and no systems or computers should be connected to a network port while
maintenance proceeds.

In the meantime, please save your data with the format “yyyymmdd_netid” in your
individual folder, and NUANCE staff will work to get your data to you. If you urgently
need a piece of data, please let us know.

Please also remember that USB devices (flash drives, hard drives) are not permitted
on any NUANCE computers.

We are grateful for your patience as we complete this maintenance. We are working
diligently to have an updated data transfer solution in place as soon as possible.
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TEMs at
NUANCE

Instrument

Source
Voltage(s)

Modes

Detectors

Unique
Advantage

{NUANCE

Northwestern University Atomic and
Nanoscale Characterization Experimental Center

Hitachi 2300A STEM

Schottky FEG
80, 120, & 200 kV

STEM, Cryo

HAADF, TE-BF or SE
Dual EDS

Aligned like an SEM;

30-45 min sessions
are typical

JEOL 1400 Flash TEM

LaBg
120 kv

TEM, Cryo

4K OneView with
Drift Correction

Intro TEM,
Primary Cryo-TEM,
Very user friendly

JEOL 3200FS (S)TEM

Schottky FEG
300 kv

TEM, STEM, Cryo,
Diffraction, in situ

Rio & K2 Summit,
BF & ADF

In-column Q Energy
Filter for contrast;
SerialEM for ET &
Montage Mapping

BioCryo: https://nuance.northwestern.edu/facilities/biocryo/biocryo-instruments/index.html
EPIC-TEM: https://nuance.northwestern.edu/facilities/epic/epic-instruments/tem-instruments/index.html

JEOL ARM300F (S)TEM

Cold FEG
40, 80, & 300 kV

TEM, STEM, Cryo,
Diffraction, in situ

OneView IS, K3 IS, Stela,
BF/ABF/ADF/HAADF,
EDS, Dual EELS, 4D-STEM

Most detectors,
Wide-gap pole piece for
in situ holders

JEOL ARM200CF AC-(S)TEM

Cold FEG
60, 80, & 200 kV

STEM, TEM,
Diffraction, in situ

OneView, K2 Summit,

HAADF/BF/ADF/BSE,

Dual EDX, Dual EELS,
ARINA 4D-STEM

Aberration-Corrected:
0.8 A Resolution (STEM)

© Dr. Christopher Sharpe, CC BY-NC.
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TEMs at
NUANCE:

Access
Policies

Instrument | Hitachi 2300A STEM |[JEOL 1400 Flash TEM [JEOL 3200FS (S)TEM | JEOL ARM300F (S)TEM [JEOL ARM200CF AC-(S)TEM

Source
Voltage(s)

Modes Minimum Minimum ‘inim1’ Minimum
Reservation: Reservation: Ry n: Reservation:
30 minutes 30 minutes 3r tes 60 minutes

Minimum Reservation:
120 minutes

Detectors

. hour Cu.

Pre-Aligned Walk-Up

Unique Aligned like an SEM; Intro TEM, In-column Q Energy Most detectors,
Advantage | 30-45 min sessions | Primary Cryo-TEM, | Filter for contrast; |Wide-gap pole piece for| Aberration-Corrected:
are typical Very user friendly | SerialEM for ET & in situ holders 0.8 A Resolution (STEM)
Mo ntage Ma ppl ng © Dr. Christopher Sharpe, CC BY-NC.
BioCryo: https://nuance.northwestern.edu/facilities/biocryo/biocryo-instruments/index.html
N UA NCE EPC:C-'\FIEI\/I :t:ﬁc)tsps://nauac:ce%;rth(\a/:;iters.eduj:‘:actiIi?es/Z;C)iz;)epif—?nﬁrur:t(:ents/ie:-inssrur;ents/index. html 4 Nor thwe Ste rn
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JEOL 3200FS
Walkup
Policy

What does “Pre-Aligned Walk-Up” mean?
» BioCryo staff will fill the ACD cold finger and do a TEM alignment every
(weekday) morning
r——jj\, » From 10 amto 5 pm each weekday when the microscope is available, users can
simply walk up, make a reservation, and quickly check a sample (<30 min session)
» For TEM imaging, there should be minimal to no alighment needed — just
spot size, apertures, and energy filter (if desired)

Instrument | JEOL 3200FS (S)TEM

Source Schottky FEG » For diffraction, only spot size, apertures, camera length, and diffraction
Voltage(s) 300 kV focus should need to be changed
Modes TEM, STEM, Cryo, » For STEM, BioCryo staff will save an alignment file for users to load; from there,
Diffraction, in situ only minor alignment with the ronchigram and adjusting detector gain will be
needed for imaging
Detectors Rio & K2 Summit, » Users will NOT need to fill the ACD heater between 10 am and 5 pm
BF & ADF

» Users with advanced projects (e.g. in situ, electron tomography, whole-grid
montage mapping) can still schedule their sessions normally

Unique In-column Q Energy » HOWEVER, this access mode will require the microscope to be under a
Advantage Filter for contrast; maintenance hold from 5 pm to 8 pm every weekday. If you wish to use the
SerialEM for ET & microscope in that window, email BioCryo staff before 3 pm that day.
Montage Mapping © Dr. Christopher Sharpe, CC BY-NC.
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JEOL 3200FS

Features

Instrument

Source
Voltage(s)

Modes

Detectors

Unique
Advantage
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JEOL 3200FS (S)TEM
Schottky FEG
300 kV

TEM, STEM, Cryo,
Diffraction, in situ

Rio & K2 Summit,
BF & ADF

In-column Q Energy
Filter for contrast;
SerialEM for ET &
Montage Mapping

What makes this microscope a good walk-up instrument for NUANCE?
» TEM, STEM, & Diffraction modes

» The anti-contamination device (ACD) dewar is quite large, so it can hold
temperature for an entire 8-hour day

» The microscope’s mag series cover an uncommonly large range.
Low Mag: 100x-3000x
Mag: 2500x-6000x
8000x-500,000x
600,000x-1,500,000x

» Unique gun valve + in-column energy filter configuration allows for exchanging
samples without needing to adjust apertures or discharge the filament

» Stored alignment files for resetting alignment

What is this microscope missing?
» EDX & EELS

© Dr. Christopher Sharpe, CC BY-NC.
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What kind of data can | get with a walk-up session?

e

Grid Screening w/ Low Mag nes Hard Matter Diffraction Soft Matter Diffraction
Chris Sharpe & Reiner Bleher Reiner Bleher Xiaobing Hu & Tirzah Abbot Jonathan Lei

Our goal is to streamline access to high resolution TEM and provide an
option for pre-screening samples prior to sessions on the ARMs

© Dr. Christopher Sharpe, CC BY-NC.
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JEOL 3200FS

History

Instrument

Source
Voltage(s)

Modes

Detectors

Unique
Advantage

7 N U A NC E pns

\ Northwestern University Atomic and

=

JEOL 3200FS (S)TEM

Schottky FEG
300 kV

TEM, STEM, Cryo,
Diffraction, in situ

Rio & K2 Summit,
BF & ADF

In-column Q Energy
Filter for contrast;
SerialEM for ET &

Montage Mapping

Microscope was built as a custom
cryo-TEM for Northwestern’s
Center for Structural Biology

(a) Modeled and
(b) SPA class
averages of
pPMMO nanodisc
complexes. Nat.
Comm., 2019. NU

Most similar to an Ultra-High
Resolution (UHR) JEOL 3200FS

* Extensively used for high- Structural
resolution Single Particle Biology.
Analysis (SPA)

[ ——=—"
Transferred to NUANCE BioCryo in
SerialEM

2022 for soft matter imaging

Montage Map of
an entire black
widow major
ampullate silk
gland section.

Thin section imaging
Cryo-TEM

Whole-Grid Montage Mapping
Tilt Series Electron

C. Sharpe
Tomogra.phy . . dissertation.
Energy Filtered Diffraction NUANCE BioCryo.

Methods Development

© Dr. Christopher Sharpe, CC BY-NC.

Native top-down mass spectromentry provides insights into the copper centers of membrane-bound

Christopher A.L. Sharpe. (2025). Unraveling the Web of Challenges Around Understanding How Black Widow Spiders Spin

methane monooxygenase.” Nat. Comm. 2019, 10, 2675. DOI: 10.1038/s41467-019-10590-6. Nor t [ ] We Ste r I ]

Silk. Doctoral Dissertation, Northwestern University). Evanston, IL, USA. 8
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JEOL 3200FS ;,;
Features J 5 B
It i
.“—'—:rj-‘\‘,_—;
Instrument | JEOL 3200FS (S)TEM
Source Schottky FEG
Voltage(s) 300 kV
Modes TEM, STEM, Cryo,
Diffraction, in situ
Detectors Rio & K2 Summit,
BF & ADF
Unique In-column Q Energy
Advantage Filter for contrast;
SerialEM for ET &

Montage Mapping

{NUANCE

Apertures & Detectors

Lenses & Deflectors

Gun Valve
“T1 B8
><]
=
SAA o+ ?
>
ENTA ——F——F
7
NEESY
Filter Slit = @—

BF Detector

ADF Detector
Phosphor Screen

K2 or Rio Camera

Gun Align 1+2
CL1 — Condenser Lens 1
CL2 — Condenser Lens 2

CLS — Condenser Stigmator

CLA1+ CLA2 — Condenser Deflectors ®

CM — Condenser Mini-Lens

OL — Objective Lens
OLS — Objective Stigmator

OM — Objective Mini-Lens
IS 1+2 — Image Shift

ILS — Intermediate Lens Stigmator

IL1 — Intermediate Lens 1
IL2 — Intermediate Lens 2
IL3 — Intermediate Lens 3
IL4 — Intermediate Lens 4
FLS1 - Filter Lens 15t Stigmator
FLA1 — Filter Lens 15t Deflector

Energy Filter Lenses

FLA2 — Filter Lens 2" Deflector
FLS2 - Filter Lens 2"d Stigmator
PL1 — 15t Projection Lens
PLA — Projection Lens Deflector
PL2 — 2" Projection Lens

Electron
Beam Path

JEOL 3200FS Operations Manual
James Schultz (JEOL)

Available Holders

e Single-Tilt

* High-Tilt Tomography (single axis)
 DoubleTilt

e Cryo: ELSA & Gatan Holders

in situ: Protochips Liquid Cell
(Gianneschi group)

Available Apertures & Energy Filter
Condenser Lens Apertures (CLA)
 3options (L, M, S)
Objective Lens Apertures (OLA)
* 2 phase plates, 1 aperture (OLA3)
* High Contrast Apertures (HCA)
* 3options (L, M, S)
* Selected Area Apertures (SAA)
* 3options (L, M, S)
* Filter Entrance Apertures (ENTA)
* In-Column Q Energy Filter
* Filter Slit: 15-30 nm width (typical)

© Dr. Christopher Sharpe, CC BY-NC.
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\ :
JEOL 3200FS Apertures & Detectors Lenses & Deflectors Ava'_lable H-olders
Gun Valve o A 11 * High-Tilt Tomography (single axis)
e L CL1—Cindenser Lens 1  Double Tilt
T LT —u CL2 — Condenser Lens 2
| CLA —F——— e Cryo: ELSA & Gatan Holders
CLS — Condenser Stigmator l . . . . .
CLAL+ CLA2 — Condenser Deflectors |* 1N SItU: PrOtOChlpS |_|C|U|d Cell
< CVI=condenser Mimi-Lens . . .
Instrument | JEOL 3200FS (S)TEM o % oL Objectve Lons \ (Gianneschi group)
Source Schott ky FEG SPEC OLA—— OLS - Objective Stigmator  Used to raster beam for STEM
HCA | . OM — Objective Mini-Lens : :
Voltage(s) 300 kV ? S 1402 - Image Shft Available Apertures & Energy Filter
SAA X | X ILS - Intermediate Lens Stigmator  ®  CO ndenser Lens Apertu res (C LA)
Modes | TEM.STEM. Cryo L1 et s + 3options (XL, L, M, S)
’ , , IL3 — Intermediate Lens 3 : :
. L T hermeciate ene * Objective Lens Apertures (OLA)
Diffraction, in situ ENTA ——@——@x ST irLns S * 2 phase plates, 1 aperture (OLA3)
FLAL — Filter Lens 15t Deflector ) !
Detectors Rio & K2 Summit, eneray 6,7[7 * High Contrast Apertures (HCA)
BE & ADF Filter Q\-) Energy Filter Lenses e 3 options (L, M, S)
Q FLA2 — Filter Lens 2"d Deflector ¢ SeIeCted Area Apertures (SAA)
Filter St = E— O Mk * 4options (XL, L, M, S)
Unique In-column Q Energy o Detector _D—(jﬂ Etg:ZPnrfJ;thi:Cnﬁ;ennieDnesf|ector * Filter Entrance Apertu.res (ENTA)
Advantage | Filter for contrast; Ph/c-\)?:h?)?tgcc:sgn ‘ ::r']l-tco |;‘ITIC‘ n1£5) gr(‘)e rgy Fl':;: pical)
: Electron ® lneer Slit: - nm wi YpIiCa
SerialEM for ET & 2 or Rio Camera Bearn Puth

Mo ntage Ma P p| ng © Dr. Christopher Sharpe, CCBY-NC
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STEM on the JEOL 3200FS Apertures & Detectors Lenses & Deflectors

Gun Valve

Gun Align 142
CL1 — Condenser Lens 1
CL2 — Condenser Lens 2

CLA —————

CLS — Condenser Stigmator
CLA1+ CLA2 — Condenser Deflectors

TV — conaenser Mini-Lens

X4

OLA OL — Objective Lens
SPEC W S OLS — Objective Stigmator

HCA | ? OM — Objective Mini-Lens
A

IS 1+2 — Image Shift

ILS — Intermediate Lens Stigmator
IL1 — Intermediate Lens 1
IL2 — Intermediate Lens 2
IL3 — Intermediate Lens 3
T IL4 — Intermediate Lens 4

FLS1 - Filter Lens 15t Stigmator
ENTA _—@——E
FLA1 — Filter Lens 15t Deflector

SAA o

Liquid-filled nanochannel, Gold Nanoparticles,

7
30kX, ADF. Insight Chips 250kX, ADF. Chris Sharpe g J Energy Filter Lenses

> Re-developed capability for in situ liquid cell imaging e L BB |65 fiter Lo v stgmetor
» As the microscope lacks dedicated scan coils, the <] o f’jo';;‘;{foj“ignfgz foctor

minimum STEM maghnification is ~20kX BF Detector _== | P22t projection Lens
» Maximum STEM magnification is at least 1.5MX Phﬁ?;h?)?t:frt;n |

i . Electron
> BF or ADF available; no HAADF, EDX, EELS, or 4D STEM 2 or Rio Camera Bearn Path
© Dr. Christopher Sharpe, CC BY-NC.

Northwestern University Atomic and  Chris Rock (JEOL) Emil Christian Stillhoff Jensen (Insight Chips)
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Why use the energy filter‘p Apertures & Detectors Lenses & Deflectors
» The energy filter is basically a better objective aperture Gun Valve
. . . Gun Align 142
» The Q filter generates an EELS spectrum in the column; the filter CL1 - Condenser Lens 1
N . e . - d
slit is then placed to select a specific electron energy, which A — — L2~ Condensertens 2
. . CLS — Cond Sti 1
produces a filtered image from only those electrons % g AL G e O ectors
> Similar in effect to the ARM300’s GIF for the K3 & Stela § % ‘;"L” ‘;;’_”d:“e[ Mini-Lens
. . . . - jective Lens
» Added benefit of removing chromatic aberrations SPEC mmm— OLS - Objective Stigmator
> Usually, we select the ZLP; sometimes the MPL HCA | ? E“L—z‘it’lj:fa“-gifsmi'Le”S
» Result: higher contrast + higher resolution images SAA X ILS - Intermediate Lens Stigmator
. H IL1 — Intermediate Lens 1
Example' AUNPS In water IL2 — Intermediate Lens 2
IL3 — Intermediate Lens 3
e IL4 — Intermediate Lens 4

|§| IE FLS1 - Filter Lens 15t Stigmator
ENTA FLA1 — Filter Lens 15t Deflector
Energy 5”7 J
Filter (\_f\\}

J% FLA2 — Filter Lens 2" Deflector
A

Energy Filter Lenses

FLS2 — Filter Lens 2"d Stigmator

Filter Slit

e Pl Profeetion-tens
’ﬁ PLA — Projection Lens Deflector
BF Detector =< PL2 — 2" Projection Lens
——m— — |
J—

500 nm 200 nm ADF Detector

Phosphor Screen Electron

No aperture or filter Objective Aperture Energy Filter

K2 or Rio Camera Beam Path
(OLA 3) © Dr. Christopher Sharpe, CC BY-NC.
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What makes thlS mlcrOSCOpe d gOOd Walk-up Apertures & Detectors Lenses & Deflectors
instrument for NUANCE? -
un valve
» TEM, STEM, & Diffraction modes Gun Align 1+2
. . . . . . . CL1 — Condenser Lens 1
» The anti-contamination device (ACD) is quite large, so it can CL2 - Condenser Lens 2
. CLA ———
hold temperature for an entire 8-hour day % g CLS - Condenser Stigmator
. ) . CLA1+ CLA2 - Condenser Deflectors
» The microscope’s mag series cover an uncommonly large = CM — Condenser Mini-Lens
ra nge < % OL — Objective Lens
) SPEC OLA—— OLS — Objective Stigmator
Low Mag: 100x-3000x 4 HCA | | OM - Objective Mini-Lens
Mag: 2500x-6000x 15 1+2 = Image Shift
SAA X | X ILS — Intermediate Lens Stigmator
8000X'500,000X IL1 - Intermediate Lens 1
IL2 — Intermediate Lens 2
GOOIOOOX_]'ISOOIOOOX IL3 — Intermediate Lens 3
> The combination of gun valve and energy filter allows for = B S For e e St amtor
: : : : . : ENTA ———F— ,
rapid screening of multiple grids without needing to change . FLAL —Filter Lens 1+ Deflector
any alignment or aperture settings ~2 meters QJ
. . . . Energy Filter Lenses
> Stored alignment files for resetting alignment above floor Q\_&B
. FLA2 — Filter Lens 2" Deflector
Any dOW"SldES? Filter Slit _ @_J% FLS2 — Filter Lens 2"d Stigmator
> No EDX & EELS > | | PL1-1st Projection Lens
) = PLA — Projection Lens Deflector
» ACD needs 3-4 hours of heating after use to recover BF Detector _ PL2 - 21 Projection Lens
N . ADF Detector oy
> You will likely need to use the stair-ladder to load your sample Phosphor Screen :
» You’ll still need to do minor alignments for excellent images Flectron
K2 or Rio Camera Beam Path

— © Dr. Christopher Sharpe, CC BY-NC.
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\
What kindS Of minor alignments? Apertures & Detectors Lenses & Deflectors
Gun Valve
For eaCh mag: glijlnflciir;;;?ser Lens 1
» Condense beam, beam shift to center (Shift-X, Y) A — _ L2~ Condenserlens 2
CLS — Condenser Stigmator
» Spread beam, center CLA (Aperture Arrow Buttons) % g CLAL+ CLA2 — Condenser Deflectors
>< CM — Condenser Mini-Lens
» Check eucentric height (IMAGE WOBB-X & +Z height) < % OL - Objective Lens
. . . . SPEC OLA—— OLS — Objective Stigmator
» Check current centering (OL Wobbler + Bright Tilt & Def/Stig-X, Y) HCA | OM — Objective Min-Lens
. . . . . . ' IS 1+2 — Image Shift
» Objective Stigmatism (w/ live FFT on camera, OBJ-STIG + Def/Stig-X, Y) SAA - _g 15 - termediate Lens Stigmator
H . H H IL1 — Intermediate Lens 1
» Energy Filter: SPCTR mode, center beam with FL knob. Insert slit and o parmecaie o
adjust position with arrows on JEOL computer screen to bracket ZLP IL3 - Intermediate Lens 3
T IL4 — Intermediate Lens 4
- E FLS1 - Filter Lens 15t Stigmator
ENTA _E FLA1 — Filter Lens 15t Deflector
For each sample: )
> Eucentric helght @ Energy Filter Lenses
Q FLA2 - Filter Lens 2" Deflector
Filter Slit _ @_J% FLS2 — Filter Lens 2"d Stigmator
. . . o . | PL1 — 15t Projection Lens
If you are looking at multiple samples with the same magnification & &= | PLA-Projection Lens Deflector
. . . . BF Detector - PL2 — 2"d Projection Lens
energy filter slit (& without OLA or HCA), you ONLY need to zero specimen  apr petector
position before sample removal and adjust eucentric height after loading  Phosphor Screen Electron
the next sample. The other alignments will stay correct. K2 or Rio Camera Beam Path
© Dr. Christopher Sharpe, CC BY-NC.

Northwestern University Atomic and

Nanoscale Characterization Experimental Center 14 EXPLOR’NG ’NNER SPACE
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What if | mess up the alignment or it is really bad?
So bad that | can’t fix it?

Apertures & Detectors Lenses & Deflectors

Gun Valve

CL1 — Condenser Lens 1
ontroller for JEM-3200F5 ) ) i CL2 — Condenser Lens 2

» The 3200 has alignment files and they are fantastic Gun Align 1+2

CLS — Condenser Stigmator
CLA1+ CLA2 — Condenser Deflectors
CM — Condenser Mini-Lens

OL — Objective Lens
OLS — Objective Stigmator

OM — Objective Mini-Lens
IS 142 — Image Shift

ILS — Intermediate Lens Stigmator
IL1 — Intermediate Lens 1

IL2 — Intermediate Lens 2

IL3 — Intermediate Lens 3

IL4 — Intermediate Lens 4

FLS1 - Filter Lens 15t Stigmator
FLA1 — Filter Lens 15t Deflector

Energy Filter Lenses

FLA2 — Filter Lens 2" Deflector
Filter Slit FLS2 — Filter Lens 2"d Stigmator
PL1 — 15t Projection Lens
PLA — Projection Lens Deflector
BF Detector PL2 — 2" Projection Lens
ADF Detector

Phosphor Screen Electron

K2 or Rio Camera Beam Path
© Dr. Christopher Sharpe, CCBY-NC.
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What if | mess up the alighment or it is really bad?

So bad that | can’t fixit?

Apertures & Detectors

Lenses & Deflectors

— Gun Valve
= - : Gun Align 142

&5 AliginmentFiles - == CL1 - Condenser Lens 1

s e = CL2 — Condenser Lens 2
|Dooooo CLA — —
| |14)2025-10-09_C5_test.jal CLS — Condenser Stigmator
@2025-10-24_CR_JEOL,jaI % CLA1+ CLA2 — Condenser Deflectors
|#) 2025-11-22_ws.jal ~< CM - Condenser Mini-Lens
|14)2025-12-04_RE.jal == biect
| (9 2025-12-17_cr_3E0L 4l OLA OL —Objective Lens

il
i 2025.11.20_c5 test jal

SPEC s

OLS — Objective Stigmator

M l‘i]2025.12.D2_CS_EF_Center_FI_PLA_restWrong.jal HCA | OM - Objective Mini-Lens
‘fﬁhm2025.12.02_CS_5TEM.jaI IS 142 — Image Shift
SAA X | ILS — Intermediate Lens Stigmator
IL1 — Intermediate Lens 1
IL2 — Intermediate Lens 2
IL3 — Intermediate Lens 3
! < IL4 — Intermediate Lens 4
i — E FLS1 - Filter Lens 15t Stigmator
Ml ENTA _E FLAL - Filter Lens 1t Deflector
T T T e R R i — p‘-f,j Energy Filter Lenses
> ryo staff will save the day’s TEM alignment to a file Q\_Y\B ,
- . . . ' %_J% FLA2 — EI lter Lens 2”: Dfeflector
» If the alignment is extremely off, just load the day’s alignment file! Filter Slit - | P52 per Lens 21 Stigmator
]é — 15t Projection Lens
H . . & PLA — Projection Lens Deflector
» Please do not save over alignment files; if you do, they must be re- BF Detector 5 | 12— 2 projection Lens
created manually ADF Detector L
. . ) Phosphor Screen Electron
» We will also save a STEM alignment; those are more stable, so just use ectro
K2 or Rio Camera Beam Path

the most recent one as your starting point

{NUANCE

© Dr. Christopher Sharpe, CC BY-NC.
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HOW does a walk-up session Work? Apertures & Detectors enses & Deflectors
Gun Valve
1 Gun Align 1+2
1. Have sample(s) on TEM grid(s) that you want to look at A
2. Check if the microscope is available A — _ L2~ Condenserlens 2
.. . . . CLS — Condenser Stigmator
3. Ifitis, make a reservation for in a few minutes and walk down to AG78 % % CLAL+ CLA2 - Condenser Deflectors
L. . < CM — Condenser Mini-Lens
4. Put your grid into the holder. Start your reservation. < % OL - Objective Lens
. . . . SPEC OLA—— OLS — Objective Stigmator
5. Insert the holder in the microscope, start pumping down the goniometer HCA | | OM — Objective Min-Lens
. . . . . IS 142 — Image Shift
6. Setup I?lgltal !\/Ilcrograph to save your images into your folder on the SAA = _% 15 - termediate Lens Stigmator
local drive while the goniometer pumps down IL1 - Intermediate Lens 1
IL2 — Intermediate Lens 2
1 1 IL3 — Intermediate Lens 3
7. Insert y;our sample into the column, wait for penny gauge to be left of = I3~ Intermediate Lens 3
vertical. ENTA __@__@ FLS1 — Filter Lens 15t Stigmator
FLA1 — Filter Lens 15t Deflector
8. Open the gun valve. Set eucentric height, go to the appropriate mag, ﬁ?[j
tweak alighments, and take images/diffraction patterns. Q\_f\ Energy Filter Lenses
9. Neutralize the stage and remove OLA and HCA apertures. Close gun I%tjﬁ FLA2 - Filter Lens 27 Deflector
Filter Slit _ FLS2 — Filter Lens 2"d Stigmator
valve, remove sample holder. | | PL1 - 15t Projection Lens
. . |N.>?.| PLA — Projection Lens Deflector
10. Repeat 4-10 for however many grids you have time for BF Detector _ PL2 — 20 Projection Lens
ADF Detector -y
11. When done, remove slit & all apertures and leave microscope at 40kX Phosphor Screen Electron
with the beam spread. End your reservation. K2 or Rio Camera Beam Path

© Dr. Christopher Sharpe, CC BY-NC.
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: L Defl
Frequently Asked Questlons Apertures & Detectors enses & Deflectors
Gun Valve
How do | get trained on this microscope? What about STEM? ounten 2
— Condenser Lens 1
> For TEM, request training on NUCore. For STEM, email Chris & Reiner. A — — €2~ CondensertLens 2
. . CLS — Condenser Stigmator
When will walk-up access become available? % g CLAL+ CLA2 - Condenser Deflectors
. L . ) . . . >< CM — Condenser Mini-Lens
» JEOL is finishing some microscope maintenance this week, and BioCryo — % OL - Objective Lens
. . . . OLA — OLS — Objective Stigmator
is updating our user guides for walk-up use. Hopefully we will roll out SPEC S — | M1 Obrective MiiL
| - jective INI-Lens
walk-up access as early as next week! gg IS 1+2 — Image Shift
SAA X X ILS — Intermediate Lens Stigmator

Why is there a maintenance hold from 5-8 pm, and what if | want to do a IL1 - Intermediate Lens 1
session during that time? IL2 - Intermediate Lens 2

IL3 — Intermediate Lens 3

. IL4 —Int diate L 4
» If we don’t bake out the ACD at the end of the day, the microscope ENTA —— X@ 5 FLS1 - Fiter Lens 1% Stigmator
vacuum will crash (bad). However, we can refill the ACD dewar if you ) FLAL ~Filter Lens 17 Deflector
want to do a late session! But you need to tell us that well in advance. 67 .
Q\-) Energy Filter Lenses
» Simply email Chris or Reiner before 3 pm, we will input the reservation Eﬂ&% FLAg — Filter Lens 27 Deflector
for you and top up the dewar before we leave. You will be expected to Filter Slit - | Etiz_—lfj';fgjfgfoi”‘i:;‘fmat‘"
put in and turn on the ACD heater during your session. Even if you § &= | PLA- Projection Lens Deflector
. . . BF Detector - PL2 — 2"d Projection Lens
cancel the session, you still need to put in and turn on the heater. ADF Detector =
Phosphor Screen

Why isn’t there EDX on this microscope? Electron

. . . K2 or Rio Camera Beam Path
» None of our users have needed it yet. Let us know if you want it! © Dr. Christopher Sharpe, CCBY-NC.
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: L Defl
More Frequently Asked Questlons Apertures & Detectors enses & Deflectors
Gun Valve
How does this effect longer microscope sessions I'd like to do during the SuwAig 12
—ondenser Lens
week? CL2 — Condenser Lens 2
ClA —m——™—
» Users will still be able to make reservations normally. If you have the % g e S ectors
time reserved, walk-up users should not interrupt your session. < | | CM - Condenser Mini-Lens
. . < %‘ OL — Objective Lens
What if | want to start my session before 10 am or on the weekend? SPEC e t— OLS - Objective Stigmator
. . . . HCA | OM — Objective Mini-L
> You will need to fill the ACD dewar and do the normal alignment, just as ? S 102 Imoge Shift
we taught you in the training. However, staff will be around to help if SAA X X L ~ ntermedise Les Sigmator
. . —Intermediate Lens
you need it starting at about 9 am on weekdays. IL2 - Intermediate Lens 2
IL3 — Intermediate Lens 3
The energy filter is weird and I'd like to bypass it. Can I? > L4~ Intermediate Lens 4
) o . ] o ENTA —— E - |.ter ens 15t Stigmator
» No. While it is possible to bypass the filter, it is a non-standard process /f_@ FLAL ~ Filter Lens 1** Deflector
that requires the assistance of a JEOL technician. Please schedule a ?J
. . . . o . Energy Filter Lenses
meeting with us to discuss your research problem in more detail; if we Q_X\“‘:i
) k d h h f FLA2 — Filter Lens 2" Deflector
can’t see a workaround, we are happy to reach out to JEOL for you. iter St B K FLS2 — Filter Lens 2 Stigmator
. . o | PL1 — 15t Projection Lens
Can | do in situ work under the walk-up policy? X PLA - Projection Lens Deflector

=] nd proedti
. . ] . BF Detector - PL2 — 2" Projection Lens
» No, NUANCE requires a microscope staff member to be available during  apFpetector —————

in situ work. Please email Chris & Reiner prior to booking your session;  Phosphor Screen
we will let you know if we are available in case of a cell rupture. K2 or Rio Camera

Electron
Beam Path

© Dr. Christopher Sharpe, CC BY-NC.
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If you have any questions, please do not
hesitate to reach out!

10,

BioCryo is happy to schedule a meeting to

discuss your samples or any technical @ .
guestions you have. BE B R o
> Bioc r o < Want to learn more about the instruments
y chris.sharpe@northwestern.edu and techniques available at NUANCE?
Electron Microscopy . .

All of our prior Tech Talks are available on

_ the NUANCE Center YouTube page!
Dr. Reiner Bleher, r-bleher@northwestern.edu

Eric Roth, eric-roth@northwestern.edu
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\ What makes this microscope a good
JEOL 3200FS Apertures & Detectors Lenses & Deflectors . P g?
Summar walk-up instrument for NUANCE?
y Gun Valve » TEM, STEM, & Diffraction modes
o o e e » The anti-contamination device (ACD)
“”77_\" LA — B CL2 - Condenser Lens 2 is quite large, so it can hold
% g Co Condenser stugmator .. temperature for an entire 8-hour day
Instrument | JEOL 3200FS (S)TEM § % g"L" —;;”dénse: Mini-Lens » The microscope’s mag series cover an
— Objective Lens
OLA = OLS - Objective Stigmator UnComm0n|y Iarge range.
]
.\S/OllJI’CE' ( ) SChOtth FEG >PeC HCA | . OM - Objective Mini-Lens Low Mag: 100x-3000x
oltage(s 300 kV % IS 1+2 — Image Shift
g SAA X X ILS — Intermediate Lens Stigmator Mag: ZSOOX-GOOOX
Vod L1 permeaite one 8000x-500,000x
odes TI-EfI]\c/I' ST-EIVI,.Cryo, = 13 - ntermediate Lrs 3 600,000x-1,500,000x
IL4 — Intermediate Lens 4 . .
Diffraction, in situ ENTA ——B——F FLS1- Filter Lens 1Stigmator > The combination of gun valve and
FLA1 — Filter Lens 15t Deflector . .
Detect _ _ ) energy filter allows for rapid
etectors Rio & K2 Summit, ﬁ?‘—/ . screening of multiple grids without
BF & ADF —\<___\ Energy Filter Lenses ) -
K_&\_) s Filter Lons 2 Deflector needing to change any alignment or
tersit —p i | s aperture settings
. § >ﬁ PLA— Projection Lens Deflector > Stored alignment files for resetting
Unique In-column Q Energy BF Detector _ == | pi2- 204 projection Lens alignment
. . ADF Detector — | —
Advantage F|It(?r for contrast, Phosphor Screen ' > Electron What is this microscope missing?
SerialEM for ET & K2 or Rio Camera Beam Path > EDX & EELS

Mo ntage Ma P p| ng © Dr. Christopher Sharpe, CCBY-NC.
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