
1

2

3

4

5

x

yFOV

DP mode

Current sample location

Alignment is normally not needed.
If necessary, align the other 
columns well with PEEM first.

Based on Marker for sample tilt

2 Needs to be aligned with marker instead of ref point.

3 X-alignment (Outer sel) might change incidence angle. (check step 16)

TL’X
TL’Y
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14

S1 S2 For aperture in 
diffraction mode

14 Can be used for zooming out after alignment. Remember the value for typing back.

Sample tilt

16 MEM-LEEM transition; 
e-gun normal incidence

1-15 with UV-PEEM, 16 and insertion of CA and energy slit with LEEM (and repeat 16,1 to 15). Step 7 and afterwards might need realignments when FoV changed. 

Sample position

Energy slit
Contrast aperture

12

Pass energy

Might not help

15

Adjust FL value if needed

S2 Adjust when circles in LEED (patterns) are not round. 

Current of deflectors will not exceed 70mA, except P3’Y.

Fine step only

S1 After adjustment on S1, check Illum deflectors (MEM-LEEM transition).

Align towards the opposite 
direction of breath center.

Turn off electron gun

Wobble (amplitude and frequency)



Acquisition mode: 
continue mode / single shot

Average number per image
Sliding avrge = 25% * first image + 75% * second image

Control panel of markers

Select and click here to delete marker

Marker with a cross 
Click three positions to generate a circular marker

Save current image

Magnification

Can use this quick acquisition mode 
and minimize the drift manually

Default setting for imaging

4*4 and 8*8 are generated by 
software, can use when signal is 
weak

LEED(log) for diffraction mode

Signal intensity

Recording range

Scale with set range

Select a large area in image

Arbitrary cross-section (draw the line from bottom to top) 

Energy window (6 eV effective)

Scale with set range

Auto range (STV should appear at middle)
Range = STV-3 to STV+3

Save cross section file, but preferably one can save the image file 
and draw the line for plotting later

Dark field files
(Background files for image data)

Flat field files
(Correction for the non-uniform gain 
efficiency of microscope pixels) C=(U-D)

Corrected = Uncorrected – Dark field
C=((U-D)/F)*m   (default for data acquisition)
Corrected = [(Uncorrected – Dark field)/Flat field]* Normalization

For weak signals at imaging mode

For Dispersive Plane (DP) mode

Set  the line width and use Hilter to see the line on 
image (the area under the line is integrated for signal)



Coarse screw
Fine screw

Green bottom for both  
switching on and off

Local mode

Filament current < 2.65A
Emission current < 100 mA

e-beam bombardment < 1000 V

Annealing in Main chamber
* Remember to move sample at least 3mm away from objective lens.
* Disable interlock beforehand.
• Check valves to prep chamber and column chamber are closed.
• * Eyes on pressure when annealing.

Filament in Main chamber (2.65A ~ up to 400 oC)
* During annealing, pressure is kept at least on the order of 10-8 torr, even with interlock disabled. 

e-beam bombardment  in Main chamber (< 1000V, ~ 1300 - 1500 oC)

800 oC = Filament 2.65A + e-beam bombardment 360 V
600 oC = Filament 2.65A + e-beam bombardment 200 V

Pyrometers
Pyrometer  is needed to check the sample temperature.
There are two pyrometers in lab (top shelf). 
One starts working at 250 oC: Set mode as CONT and set emissivity according to sample.
Another one starts working at 600 oC: Mode matters when heating towards high temperature, so use ‘None’ when only 
heating to 800 oC. Set emissivity according to sample.

Annealing in Prep chamber
CAREFUL! * Current is set to minimum when switching on.

1.2A ~ 150 oC
1.5A ~ 200 oC
2.0A ~ 300 oC
 

Sample temperature

Filament current

Annealing/Degasing

1*10-7 torr

5*10-8 torr

Interlock



Prep.

LL

Main

storage

camera

M4
X-ray

TP 1

Gauge LL

N2

FP

air

IP 1

IP 2

IP 3
TP 2

v1

v2

v3

v4

v5

v9
Normally closed

v8
Normally closed

Gauge 2

Gauge 3

v10
Normally open

v7 Normally open

This direction to close the valve.
Separating Load lock from Prep. Chamber.

V1

V3

Separating forepump FP and small 
turbo pump TP1

v6

No valve here

No valve here

pneumatic

V6

V7 

V2

V5

V4

V8

Gauge 1

close open

Left side view of v7

Safe working regions about pressure: (1 torr = 1.33 mbar)
Ion pumps (start pressure: 10-6 to 10-7 torr) to (achievable pressure: 10-10 to 10-11 torr)
Turbo pumps (start pressure: 10-2 to 10-3 torr) to (achievable pressure: 10-9 torr)
Forepump (start pressure: air) to (achievable pressure: 10-2 torr)
Gauge 1-3: start pressure: 10-6 to be safe; 10-4 torr at least with interlock disabled
Interlock activates at > 5*10-8 torr, except prep chamber and LL.
Even disable Interlock, Main chamber pressure should be kept at order of 10-8 torr during annealing.
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