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1. Aim

This protocol explains how to use the TEM. It explains the basic handling as it shall be
performed by all users of the JEOL JEM 1400 Plus transmission electron microscope (TEM).
The method describes the standard protocol for “everyday use” omitting special calibration
procedures only performed by the operators.

General

In case of any questions or problem please contact the operators: Bernd Walkenfort
(4387) oder Holger Jastrow (85746). Before any user may work alone on the TEM we
give guided instructions on the machine in at least 2 sessions. The first step, however,
is a detailed study of the following instruction.

2. References

1. official Operation manual of the JEM 1400 Plus in English written by JEOL

-> see pdf on desktop of the image acquisition PC:

JEM-1400 Instruction Manual(E) V7.pdf

also available on our server Y:\EMU\Geréte\Jeol - JEM 1400\Infomaterial

-> printed version is stored in the wall cupboard on the right hand side of the window

2. ,Work Flow‘ Operation Manual written by JEOL

- see pdf on desktop of the image acquisition PC:

JEM-1400PIlus PL_Work Flow.pdf

also available on our server Y:\EMU\Geréte\Jeol - JEM 1400\Infomaterial

3. manual “Operating the JEOL JEM1400-Plus Transmission Electron Microscope”
written by the Electron Microscopy Core Laboratory, University of Utah

available on our server Y:\EMU\Geréate\Jeol - JEM 1400\Infomateria\JEM1400-operation -
University Utah.pdf

3. Specimens
Bring your own electron microscopic samples on any kind of electron microscopic grids.
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4. Devices

Tree different forcepses are available lying at the base of the pillar of the monitor for image
acquisition:

1. Forceps with black plastic endings:

Please only use this forceps to open and close the lid of the sample holder !

2. Nickel metal only Forceps:
For standard use with all NON-MAGNETIC grids, like copper grids

A.DUMONT &FILS
Ve DUMONT £ & CieSeee.
SWITZ1 RILAND

3. Titanium tal forceps with red labelling
For use with MAGNETIC Nickel grids applied for immunogold stained samples

5. Procedure
At first turn on the nitrogen gas supply '

situated on the wall oriented towards

L —
v

the TEM above the cooler in the small
neighboring room (Raum 1034)

Also have a look at this temperature
display




Standard Operation Procedure
M12-050
Handling the JEOL 1400Plus

Transmission Electron Microscope

Page 3 of 31
Version: 19.07.2018
Last modified by: Holger

:ﬁ: Universititsklinikum Essen

IMAGING CENTER ESSEN
electron microscopy Unit

by turning the switch at the manometer counterclockwise from black (closed) to the green

label (open).

OFF

green
Marker

Also check the temperature displayer in front of the cooler which should show 19°C in “Soll”
as well as in “Ist”. In case there should be a difference > 0.2 degrees or in case the value

should be above 19.5°C please contact an operator and do NOT go on.

3VAN DER HEIJDEN Labortechnik GmbH

Ist 19,0°C Soll 19,0°C

Pumpe © 7.0/m Kithlung €
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2. Now go to the electron microscope. Here you see the following:

The devices marked with red arrows belong together and serve for operation of the
TEM. Those marked with green arrowheads are combined as well and comprise the
image acquisition system.
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3. Next check if the Cooling system of the camera is ok. Lookt at the display of the camera

controller on your right. It should look like this:

TemCam PowerSupply

@

BaTVIPS

ad

Please touch the display with your finger to see the temperature which must be 0.0 degrees:

In case it should be more than 0.5 degrees please do NOT go on and contact an operator
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4. Press the knob on the right monitor to switch it on, also move the right mouse to recall the
PC from sleep mode. Now you should see a display like this:

File(F) View(y) Control(C)
| TEM Systerm Tosk Bar

==

HT Voltage E
E [ ] Cumenthr:
[0 ] | 100 | [iazo]
oo 12000 Sl 10|
HI Scheduling St
Filament |
B

Step:
e[ 680 pal1o -/

v [JH20100] w0

Beam Curr, 60 [uA]

OL(Coarse)
OL(Fine) 9DDO Spot
oM E300 CL Stig.
{8}
1z 5700 cLaz|  7E20
w3
PL

| Beam Control
W Fiament Over Current
suws [[VacReadyl| 5 |1 12 34 5 [T

B Hon Vonage Over Current
Descis | 00nm 4] Veln ! B igh Votage Cable Fatkre

M Gun Gas Pressure Down
Stage.
R

re
W Y Motor Failure

W ZMotor Failure

W T X Motor Faure

W Tt Y/ Rotation Motor Fallure

vt T 372018 121120 P00
car
X:2etaum  voomoum  zio1d
00 dng
B Recaiver Troublo
Electron Optcal System
W 0L Over Heat
W OL Thermo Wire Break

Defaut - [RoomLamp
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Explanation of the display focusing on necessary items:
HT /Beam Condition

This green filed indicates that the high tension is on ‘ ‘ ‘ ‘
HT ON Beam Ready

If the field is not green please contact an operator

Here you see that you work at 120 Kilovolts HT Voltage - [kV]

(our normal value for optimal resolution)
Beam Curr. 60 [uA]

Tllumination System

Check that the smallest Spot Size (1) is chosen Spot Size 1 E':'

A . lllumination
TEM means transmission electron microscopy — e

Stage
These values depend on position and
penconp x 01 ¥ 15[ » |

may be ignored now. However, z (height of specimen)
should not deviate from 0 by more than 0.5. -0.1 E
Tilting value TX should be 0.0. X 0.0 N

Nanospace Ma

L]

Image Forming System

Actual magnification should be x600 or x800 i ‘I\

so that the whole screen is illuminated _E\

when the electron beam is emitted al
osfon|  (tfea
OUE |0-OFF -|
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Valve / Vacuum.

This shows the status

vi 2
of vacuum, pumps and valves <
“ ” £ y10 PeG vis
All the “Evac Ready” fields need o
a4 viclH®
to be green e e =
vi2
\'S 5 VJC%E]‘L—L
PiGi Column Comed
PiG4
v2 A%

Chamber
V5- Pi

VE.A P I
\VIQ
v7 Vi1
Detector 6
iG3

_OPI'.G5 —H—
RT1 BV13 V17
Penning Gauge
Status Vac.Ready .5I |1 |2 |3 |1i |5 |7 103
Value a | ‘

Gun (PiG2)
Status Evac Ready
Value 26

Column (PiG1)

Status | Evac Ready
Value 25

Specimen Ch.
{PiG4)
Status =~ Evac Ready

Value 3

Detector Chamber
{PiG3)

Status | Evac Ready

Value 28

RT1 (PiG5)

Status = Evac Ready

Value 59

The Beam controller window shows that HT Voltage

High voltage is on by “on” in a green field N OFF ‘

Current is high tension (HT) is 120KV I 80 | | 100 I ﬂ

Which is optimal for highest resolution Step
Target | ] 120.00 [v] VI [g

HT Scheduling

Filament

The filament heating is OFF as it should be ON H W

at the beginning s

Current HT :

e

Step:
Target:|  68.0 A (i (10 |
Max : ‘ 70 %]

v
| :
0 [%] 0.0 [%] 100 |
Bias

Coarse : Fine :

Bias : | [alv] @.



Standard Operation Procedure
M12-050
Handling the JEOL 1400Plus
Transmission Electron Microscope

Page 9 of 31
Version: 19.07.2018
Last modified by: Holger

:ﬁ: Universititsklinikum Essen

IMAGING CENTER ESSEN
electron microscopy Unit

4. Press the “Exchange holder” button on left operation panel.

MULTI
FUNCTION

In case you can not see the text on the button, it is still in sleep mode then just press the
central knob in the upper area to “awake” and press it again for execution. Please note that
you need to make a “double click” to execute the procedure. In case of success the button
gets white for a few seconds and you hear a beep sound. Further, a small window appears

for some seconds telling you “ok to exchange holder” on the right monitor.

It is recommended to also press the “Room Light” button to switch on the little lamp on the
high voltage generator in the back because then you do not operate in total darkness but
under a moderate light condition if you switch the main room light off (switch on the right next

to the door). Please do NOT do this now but when you start your TEM examination.
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Pull the specimen holder on the right
side of the TEM column back as the
arrow shows as far as possible hold it
and then rotate it downwards until no
longer possible. Now again draw out
which is possible for a small distance
only (~1lcm) and then rotate
WITHOUT pulling downwards which
is possible for only ~10 degrees then
STOP !l as shown here:

Pull out completely.

Don‘t pull at this point!!!

Turn completely.

Set the switch
to AIR.

Pull out until the holder stops
and turn it completely.

Wait for 30 seconds and
remove the holder.
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5. The holder is in the air-lock now. Draw the tip of
the switch towards you and then set the switch to air
as shown here.

Wait for about 30 seconds you will hear some click

sounds.

6. Now look at the vacuum display

which shows the following changes now:

Gun (PiG2)
Vi E2 Status Evac Ready
V!S Value 26 [i
Column (PiG1)
e visH®
Status Evac Ready
]| e
Vi
vi2 Value 25 [

Valve / Vacuum Maoni:

Gun (PiG2)
Vi E 2 Status =~ Evac Ready
Value 26 [i
V10 PeG Vis
| |
Column (PiG1)
Gun visLm
Status Evac Ready
< e
') PiGZ
i Value 25 [
V12

V4 5 V3 ’9:51_!‘L —!'—' Specimen Chamber

P- 21 N
V3i ¥ imen Chamber PiGI i (PiG4)
Column —JJ O i) . Status
PiGH Status = Evac Ready PiG4
i
Value 221 I
V2 V8 Value 3 VZ_ !.Vs
|t [P VEA Detector Chamber
\V 19 Detector Chamber v V19, Vi1 (PiG3)
Vi et Detector Status  Evac Ready
Detector Status | Evac Ready Chamber 5 Hﬂ
Chamber 6 H (
PiG3 Value 28| [ Vs- PiG3 Value 28 [
V14 RT1 (PiG5) Vi4 RT1 (PiG5)

PiGS
H = status | Evac Ready -0 H Status | Evac Ready
vi7 RT1 &‘”3 V17 ]
Nanaspa
Value Value 57

Sho

Penning Gauge Penning Gauge
Status | Vac.Ready ST 1R Rt 5 T Status | Vac.Ready ST 12 32 5 7
Value 9 | | Value 13 | |

The green Evac ready turns to an orange “Not Ready” and the value given below raises.
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Please wait until the V21 Valve turns from green to black:

Gun (PiG2) Gun (PiG2)
V1 E 2 Status  Evac Ready Status ~ Evac Ready
V10 PeG V15 Value 25 [i

Gun v1e[ Column (PiG1)
Status Evac Ready
3 PiG2 _|V_1_ 5
vi2 Value 26 I
N . & N

V4 6 V3 _JJ\L—&—‘
PiGI Column

(o
PiG4
2
va v8 I Value 240 It
V5-A — \V19 p Detector Chamber - vio Detector Chamber
PiG3)
vt Vi1 e V11 i)
Detector Status  Evac Ready Status ~ Evac Ready
Chamber 6 H Chamber 6 H
V5| PiG3 Value 28 I V5-| PiG3 Value 2 I
V14 RT1 (PiG5) V14 RT1 (PiG5)
PiGS H
o i Er— Status | Evac Ready _OPI.GS —H— stams| e
RTA ﬂ\”i’ V17 Nanosp: | RT1 E‘”S vi7 Nanosp
Value 57 Value 57
|_sne _sn
Penning Gauge Penning Gauge
Status | VacReady 5 |1 |2 |34 |5 747 Status | Vac.Ready ST 12 1P 1E 7l
Value 13 | | Value 1 | |

This takes about 30 seconds. If the latter is the case draw the specimen holder entirely out.

Please do NOT touch it anterior to this gasket ring

in order to avoid contamination of the column later. Put the holder on its storage holder as
shown. Take the plastic end forceps

In your right hand and hold the handle of the holder with your left hand.
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7. Open the metal lid by pressing right at the end of the holder tip with both ends of the
forceps in parallel orientation as shown

until you hear a click sound. The lid is now open. Flap it backwards and you see this:




Standard Operation Procedure
M12-050
Handling the JEOL 1400Plus

Transmission Electron Microscope

Page 14 of 31
Version: 19.07.2018
Last modified by: Holger

:ﬂ: Universititsklinikum Essen

IMAGING CENTER ESSEN
electron microscopy Unit

Now take your grid for examination with one of the other metal forcepses and put it in the
round pit of the head of the holder that it lies flat. In case you have a gird like this

make sure that the

metal “nose” gets

situated in the small groove
before the hole as shown

plastic end forceps again to close the lid

\w take the

Be sure that you hear a click when the lid closes. If you are not sure that the lid correctly
closed turn the holder upside-down and gently tap against it. it's ok, if it keeps closed.
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8. Insert the holder in the electron microscope looking for the pin on the side which must be

turned that it fits in the slit of the opening of the air lock.

Then press the holder in as far as possible with your hand like this until you hear a click

sound
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Now please lift the switch and set it to “Pump”

Holder insertion

Push in completely.

Turn completely.

Turn completely.

Set the switch
to PUMP.

: ’ g y Wait for green light!!!
Align guide pin and push in
and hold it !

‘ 0 Now the yellow light is on. Take specimen

your hand off the holder and specimen Holder

wait for the green light*. While the | [em21010116100R1: single Tilt Holder

PUMP .
vacuum pumps this screen

) Information
@ appears on the monitor:

AIR

In case your work with the standard holder just

click on ok.

If you should use the high tilt holder (see image

below) please click the text and select it from the holder list which then pops up.

Holder tips:

standard

* if you go on immediately the column vacuum will collapse and the TEM has to be restarted which takes > 1 hour!
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It is very important that you wait until the left monitor shows these changes:

Gun (PiG2) i Thls Gun (PiG2) i
Vism 2 Status Evac Ready Vism 2 Status Evac Ready
P P
= Value 25 [uA] Val ue - Value 26 [uA]
V10 PeG vis V10 PeG V15
? Column (PiG1) , Column (PiG1)}
Gun vicHm mUSt Gun vicHP
m Status Evac Ready m Status Evac Ready
_W_ ve P62 _V1_
V12 Value 25 [uAl Vi2 Value 25 [uA]
1v21 d ro p
vi® [} . imen Chamber Specimen Chamber
J PiGA4] PiG4)
Column (O D )
PiGa Status Not Ready Status Not Ready
vz V8 Value 240 [ Value 89 [uA]
o — I.
u Detector Chamber Detector Chamber
" Vi1 L) (PiG3)
Detect: 5 H_‘ Status Evac Ready Status Evac Ready
Chamber
PiG3 Value 23| [uA] Value 28 [uA]
V14 RT1 (PiG5) RT1 (PiG5)
Status  Evac Ready H Status  Evac Ready
- V17 Na V13 - V17 N
-EIIIII Lo Value 58 TF .E“III - Valie | 64
] s
Penning Gauge Penning Gauge
Status | WacReady 5 |1 |2 |34 |5 Ty Status | Vac.Ready T2 34 B TrE
Value 12 | | Value 12

In case the value should not drop slowly within > 10 seconds press more powerful on the

holder since then it is not completely in! Please only proceed if you see this:

Gun (PiG2) i
vVig@m N2 Status  Evac Ready
2 I(N—

I V10 PeG V15 Value 25 [uA]
Gun vicHP Column (PiG1)

— Status  Evac Ready

] PiG2 VA 5 .

vi2 .
1 vz Evac Ready is green
—jva 6 Vi@ [} ﬁ—1 Specimen Chamber
PiGI Col J (PIG4)
w - Status  Evac Ready

PiG4
V8 Value 41 [uA]
v2
U o l)
Detector Chamber

\ng%J' V11 st
Detector saws  Evacready  Value is lower than 45
Chamber

PiG3 Value 28 [uA]

V14 RT1 (PiG5) I
PiG5 Status  Evac Ready

E_
V13
A I’Li .-E“III ‘%TI- Value 64 _—

s

Penning Gauge
Status Vac.Ready 5| |1 ‘2 |3 ‘d ‘5 |71D'3
Value 2 |
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9. Make sure that the objective aperture is out (on the left
from the lock - so that it can’t hit the tip of the holder when

finishing the lock in procedure):

If it is in - as shown in the photo:

_ move the lever from back to front position as shown.

=

10. Turn the holder clockwise - Attention

DO NOT pull on it but push it in a short
distance turn it clockwise until it stops

Push in completely.
and be sure that you still have your hand

on the holder since now you feel that the

holder is pulled in by the vacuum.

Turn completely.
SLOWLY allow the holder to enter

further. You will hear a “puff’ and then

Turn completely.

Set the switch

to PUMP.
holder the stops.

. ) ) ) Wait for green light!!!

Align guide pin and push in

and hold it !

11. Now move the lever of the objective
aperture from front to back position again

that it looks as shown in the image.

Now switch off the room light and only
use the lamp on the high voltage for
comfortable background light which you
can switch on pressing the room light
button on the left panel:

b}

FUNCTION Y
- 3§y
| ‘ BRIGHTNESS .
“ W
.

X




Standard Operation Procedure
M12-050
Handling the JEOL 1400Plus

Transmission Electron Microscope

Page 19 of 31
Version: 19.07.2018
Last modified by: Holger

:ﬁ: Universititsklinikum Essen

IMAGING CENTER ESSEN
electron Microscopy Unit

12. Now put the filament heating on by a click with the right w | CurrentHr:
mouse on the ON in this window =

. Step
Target ‘ 120.00 .[I(V]_ K

The color will change to a darker green HT St

Filament

Beam Current :
ON

And in this area a green bar will increase in size indicating

that the slow heating procedure really performs. It will take fipes m
3 Min. until you will be able to see an image on the screen. StED
Target : ‘ @ %] %
Max: 70% %]
When the procedure is running the window will look like this | ¥
0 [%] 0.0 [%] 100
HT Voltage Bias

E Cument HT: .. Coarse : Fine :
o] o " Bias : ‘ 3 EI Ellzl

2] Sep:
Target ; m.ooB[m 10 =g
HT Scheduling

oFf.| Beamcurent:
o | [ i

SpotSize | 1

[s1-]

mymination | TEM

stage
Image Forming System

st~
. X800
3]
1o el
OUF |0.0FF -

Defocus 0.0 nm 41

Detector
Chamber

Screen

,,,,,,,,,,,,,,

Valve / Vacuum | 2] | Beam Controller for JEI ors

HT/Beam Condition Gun (PiG2) HT Voltage 4
T E \E\ Current HT :
Stat
| | | | vi < e . 12000
HT Voltage - [kv] V10 PeG vis Ve [z |
| |
Beam Curr. 69 [uA] Step:
] 4 vicH® CoumadCa Target | 120.00 % V]
Thumination System 2 - Status  Evac Ready ) HT Scheduling
V6 PiG2 il \ —
Spot Size 1 Elzl vi2 Value 25 D — E Beam Current :
inati 21
llumination | TEM va 5 V3G ¥ imen Chamb -[
ey ) | PiG! Column ) fon ) Tﬂ’e: o
Status  Evac Ready
i  moEwmle
L E= I,m \EI PiG4) Target: 74D|zl [%1
1 ve Valie 3 Max:’iﬂ'il o)
z o4 [ ] | 2 | o)
V5-A h Detector Chamb Y
w0 ] . AN A I -
Nanospace Ma Detect 6 Status  Evac Ready 0[%] 74.0 [%] 100
= Chamber H_‘ Bias —
Image Forming System € Coarse : Fine : l
PiG3 Value 28 - .
i sas: [ s [afie] fafe
[a] V14 RT1 (PIG5) i
E PGS I—H_ S ’—:EvacReady
DT4 V13 [ VP
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13. Now you see your grid on the screen it should look like this:

Check that all screen borders are reached
by the electron beam in x and y direction,
i.e. the whole screen is homogenously
illuminated

If you should see a borderline caused by the objective aperture like

h or = .
The objective aperture needs to be corrected. Therefore while looking on the screen move
gear 1 carefully clockwise or counter-clockwise and check if the border is moving.
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If so turn until you see maximal black and then turn
in the other direction until you again see black. Now
turn in best possible intermediate position. If the
other axis is incorrect as well turn gear 2
and move it as described for gear 1

to find the best intermediate position.

Now the objective is correctly adjusted.
In case you are not able to find any light try a
smaller or larger aperture by turning this big gear
to the next possible position. Please note that this
will affect image resolution, contrast and camera calibration!
If then you still are unsuccessful call an operator, please.

Indicator

There are 3 apertures: largest A has 120 um, B 60 pm and C 20 pm
Effect of the different foil apertures:

A 120 pum you get maximal intensity and highest possible resolution but lowest contrast
B 60 um you get good intensity and high resolution and good contrast

C 20 um you get lowest intensity and a little less resolution but highest contrast

The Indicator point tells you what foil is actually in. In the shown photo it is B, our working
standard. B should be applied since the camera and TEM illumination system are optimally
calibrated for it.

14. Look for an interesting spot in your sample and
go up with magnification using the right control
panel. The light in the MAG knob should be on,

if not press the knob, please press it.

mpemeses  Turn the MAGNIFICATION wheel

420100 o clockwise to increase /

Beam Curr, 60 [uA]

counterclockwise to reduce

Tumination System

sasee | 1 [s]=]  Magnification.

sune The right monitor shows you the actual value.

For the following calibration set the value to 10K.

105 | oFF %[des]

QUE [0-0FF ~|

Defocus 00nm 4]
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15. Swing in the microscope and

lift this hand gear to see the

small screen for more precise

adjustment of the eucentric plane of the grid.

Both knobs are lighted then.
Now look at the small screen
Using the microscope at first
adapt the focus to the small central dark spot
Then look at a contrast-rich structure in your specimen, e.g. a nucleus
While still looking through the microscope turn the Focus wheel

And look for movement of you sample. If it moves, as shown here, a

MPCA

P1710747.MP4

(click on the name, please), turn the wheel several times to the left.

If the movement gets worse, turn it to the right until movement stops entirely or vice versa.
The aim is that the image stands while the light still wobbles.

If this is the case press the Z-FOCUS knob and then the IMG WOB

to switch the wobbler off. Your sample is now in the eucentric plane.
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16. Now go to the desired magnification and look for a

structure of interest.
Use the specimen position control panel shown here

The SUPERFINE knob is only useful when looking at
magnifications >80.000x (Press to activate, press again to

deactivate)

The CRS knob is for course (Press to activate, press again

to deactivate)

The SHIFT X left — right moves exactly in the indicated
direction same in Y direction for the other knobs

Use the trackball to move your sample freely as you want.

If you find a spot of interest turn the MAGINFICATION wheel on the right operation panel

S By { clockwise for higher magnification -

* | counterclockwise for lower magnification.

nnnnn

Use the FOCUS knob to adapt the focus

Adapt the intensity of the beam using the

BRIGHTNESS wheel on the left operation
panel in a way that the screen is completely

illuminated
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17. Correction of beam position will be required when
changing magnification. This example shows a beam
which is not correctly centered. Note that
this edge is not as sharp as the one when the aperture

is incorrect.

For correction turn the BRIGHTNESS wheel in the
direction where the diameter of the beam decreases
and the beam gets brighter. Then use the

X-wheel of the left operation panel

and the

Y-wheel of the right operation panel

and move both in a way that the lighted area touches
the outer edges of the photo markers of the screen

Adapt the distance at all 4 edges in
a way that it is equal in all directions.
In the shown image a slight Y shift
will still be necessary as

this arrow shows
to receive a good result like
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18. To record images you now need to login on the image

acquisition PC. Click on

TEM_User and enter the password which very simply is

TEM_User. w

EMMENU4

> (Tools | Applications Window Help

Click on Tools and choose Options you see the folder used by the Arithmetic..
Cross cormrelation
last user to store images files. Change it as you do in Windows Geometry ’
i i Image modification »
and go to your own main folder. Click Create folder for a new Processing '
. . . Analyze image ...
folder with an appropriate name of your choice. —
: Tiling ...
Manual tiling ...
[ Wame prefin Neulios, human_or_mice < NOTE: The characters S
NunberFomst [ 2 agtmaben =]
WV Start Number 1 Senes
Default Image Buflers 200 Fourier filter ...
[V Save acquied mages to HDD e
Path |E:\Mathias\2018_04_10\Weulios_human_or_mice: _| Create folder .|
¥ Prompt before saving image Fit PCTF ...
Show advanced options _ lee measure ..,
Dongle...
EMMENU configuration ...
‘U—K& 9 Options... Crl+1
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Options "= Use the DATADRIVEL(E) HDD to do that.

Image Manager |\v’\ewpo|l| Scaleball InloDalal Image InfoBoxl Image P\ayall Mavigato 4| »

Then go up to Name prefix and change it to a

Name prefix Meutros_human_or_mice

Humber Format <2digit numbers

<— NOTE: The characters
L7 and "

R mrasliel===x name you like. We suggest to use the project
Default Image Buffers lggg— i i i
o Save scquied mages t HOD number at the beginning and then a short info

Path |E“Malhiash2018_04_108Neulios_umer_or_mice | .| Creste folder.

about the condition of the investigated specimen

¥ Prompt before saving image

Shaw advanced options .

and to end with the Grid Index and an underscore

at the very end.

Browse for Folder

Here is an example:
2018_034_02_Aminal_Conditon_GridNo._

Select folder

4 |, DATADRIVE1 (E2)
| 2018-02-20
» . AG Schluecker
> ) AG_Krawczyk
» |, Bernd
) fir_Mike
. fur_Sarah
» || Groeschel

or, more concrete, something like
2018 034 _02_Rat_Aorta_Hyopoxia_B5_

e The images you will receive then get names with

|| Jacqueline
|| JEOL Training

the chosen prefix and then a count up number
like: 2018 034 _02_Rat_Aorta_Hyopoxia_ B5 1,
2018 034 _02_Rat_Aorta_Hyopoxia_B5 3, 2018_034_02_Rat_Aorta_Hyopoxia_B5 6, ....
Please note that the last automatically generated numbers are not continuous 1,2,3,4,5,6 but

may have steps that even may not be constant since the TEM increases the counter
automatically at any interruption or change of virtual camera. Thus do not bother about

“missing numbers”.

If you click on Show advanced options

yOU can ChOOSQ |f yOU Want tO take 88|t Image Manager |Viewp0rt| Scalebarl InfoDataI ImagelnfoonI Image F'Ia_l,lerl Navigatoﬂ_’|

images which can be directly seen and Name prefi [Vou_Fie_Hame < NOTE: The characters

. . . . Humber Farmat < 2-digit numbers 'l ;r; ;: ;: ;\":nd !
used in all applications e.g., Word, or if P smthube T taloned
you want to use 16Bit images as Defeutimage Buffrs [o00

V¥ Save acquired images to HDD
professionals do. The 16 Bit images Path [E-\JEDL Training | reste folder |
. . Prampt bef i
cannot be directly used in standard R e I G e
¥ Save images as 8bit images only & of these advanced optiors might

appllcatlons but a”OW mUCh bettel‘ I Ovenarite existing images without warn cauge undesired data loss.

image corrections for later post

(] 8 I Cancel

processing e.g., for grey value
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optimization, since no information gets lost as it is the case in 8 Bit. Please note that one 4K
16 Bit image has a file size of 32MB. Thus it is recommended to bring a high capacity USB 3

stick for image retrieval at the end of the session.

Click in the left large 1image and click on this small sign
next to the right upper corner of the window.

L= =L ]

The side bar will increase in size now and show you the

Carnerat |Eame|aZ| TEM |

[
ITE anfiguration . . .
B EL.vel_mw -|| actual input Camera of the window which should be

4

iy o ocntpssion e MLive120KV - if not click here and choose this camera. Now

click on this sign to start the live camera. The sign changes to a small

stop sign now and you will see the live image in the big window.

Since the life image does not fill the window, just make a right

Copy

Paste

click somewhere inside it to call this menu and choose

Page Bounds

Zoom and click on

Grid

Snap to Grid
v Angle Snap
Grid Properties..

Zoom k

Default Properties...

Zoom to Fit. Now you will see the image in full size.

ow turn the MAGNIFICATION wheel on the right operation
panel and chose the desired magnification. Now you see an

image like this: live image Fourier image
| |

Control image for taken
micrographs (empty in

S e your case)

] - Histogram
BRIGHTNESS wheel on the left operation panel and look for this“peak in the histogram turn
the wheel and look that the peak is shifted below the red figures above the histogram, i.e.

Now turn the




Standard Operation Procedure
M12-050
Handling the JEOL 1400Plus
Transmission Electron Microscope

Page 28 of 31
Version: 19.07.2018
Last modified by: Holger

:ﬁ: Universititsklinikum Essen
IMAGING CENTER ESSEN
electron microscopy Unit

that it is in the centre. Now you should have optimal illumination. In case you turned over 5
magnification steps up check if the light is still in the centre therefore press the “Screen Up”

knob on the right operation panel and look at the life image and correct as written under 17.
In case the beam is central Return by again pressing “Screen Up”.

Now look at what you want to investigate and use the Focus wheel to get a sharp image.

=™
[~

19. Taking a digital image is easy. At first click on the STOP

n

symbol on the upper right to you live image

)
)
o €:

b

==y
™

Now move the mouse into the smaller window which belongs to the

:

Foto camera and here click on the take photo symbol.

F Y
-

After successfully doing a small window like this will appear:

0j<C

EMMENUA S [ Asking you if you really want to save the image
click Yes for doing so.

Save image to . .
"A172 0Gy_03.4if" 7 For going on change to the side bar of the large

windows of the life camera and click on this symbol

F
-

for a new life image.

In case you also like to have a scale bar in your

image click here
And on the small pop-up window click here so that the hook is shown.

Clicking again removes the hook and the scale bar.

<{pEleEe

Auto increment
(The scale bar will not be burned in when taking an image) Scalebar
Center marker

Info Box
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When you finished examination of your grid and want to change to the next one

1. Go down with you magnification to X80|O, then

2. Turn the BRIGHTNESS wheel to a size illuminating the whole screen

3. in most cases to achieve this you also need to turn the X + Y wheels tp center the beam

MAGNIFICATION

4. Now double-press the Exchange Holder button on the left operation panel in a way that it

shortly gets white.

Now the stage will be automatically moved to the central position and the filament heating

will be slowly driven down this takes at least 3 min.

A beep sound indicates when the procedure is finished as well as a small window shortly

appearing on the TEM control monitor saying: “Holder exchange ok”
Now redraw the holder and remove your specimen as described on page 10ff.
Then either insert you next grid for further investigation or

20. End work on the TEM then just close the lid of the holder and re-insert it into the TEM as
described on page 15 ff.

Do not switch on the cathode heating but press the button on the right monitor since you do

not need it any more. DO NOT log off or shutdown PC1 but just leave it on.

On the left monitor close the EMMenu4 software and confirm that you want to do so.
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Switch on the room light and press on the Room Light button on the left operation panel to

switch off the background light.

Now you can generate a pdf of the images you took which is reasonable to get magnification

™

EM Report

and scale bars in easily displayable pdf files. For doing so click on the icon. Now

the software will show this:

[". EM Report - Version 1.0

a click on,Offnen to load them which will take a longer

Organssieren v Never Ordner =E-00
) 2016 2l Name - | Andenngsdatum | Ty0
L 2017
4 2017-000-
). assisted
b 201700

é( < [1 + 2017011 -Cardio ScenceL... ~ 2017_011.03 ~ K23 [2017_011_03 durchsuchen

) 201700
b 201700
) 201700

) 201700
) 201700
) 201700

vill come

up. Click on

the name

Then you

Dateiname: |*2017_011 03 01_Cor Apex J1_26.4if" '] [TIF Fles ("tif) =l

[ P _stcn |

. can

regulate brightness and contrast if necessary.

In most cases this will be ok.

to change from OFF to ON
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Now enter the name of your

serigs and then press Convert

An new window will come up and
ask you where to store the pdf.

In fact the default will be the best
place in most cases (it is just the
folder where your images are

stored).
It will take a longer while until the
Pdf is ready it will then be shoys
and contains

- Series name

- Image name

- Image itself (quality +
resolution reduced)

- Scale bar

[%. EM Report - Version 1.0
— E

OFF ]

o E3 on 3

o
S

28 My series.pdf - Adobe Reader
Datei Bearbeiten Anzeige Fenster Hife

=) Offnen |@@@@E}|/B\‘@= Werkzeuge | Ausfi

L]

|

- Magnification=—
- Date

I 5 m Pixel Size: 4,653606 nm
Magpnification: 2500 x Size: 4096 x 4096

Comment: Exposure Time: 1500 ms

- Image file name + location

Data Type: signed short (16bit)

Image Type: Image

Tem Mode: Bright Field

High Tension: 120 kV/

Stage Position:  X: 35,06453 ym
Y:-1551944 ym
Z:-0,1059654 ym
a:0°
B:0°

Image Creation Date: 21.6.2017, 10:17:58 Greated with EM Report| 2018, Mai 29, 14:40

Grgnal Tie: Y \Projekiaaten ab 2010201 Tiassisted 2017011 - Cardo Sonos Labs 2017_011_032017_011_03_01_Cor_Apex_J1_0287

Please do not forget to save the pdf and your image files on your Scibo Drive or your

guaranteed virus-free USB Stick or HDD! Then shut down PC 2 and go to the small room

next door to turn the nitrogen wheel (page 3) from green to Off. Please write into our book

the time you worked and OK or in case there was something unusual please document it.




