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.

l EEM2000 - LEEM Control Program Version 43.8.7 > Remate Process
View Tools Scripts Help
Based on Marké fament .
Magnetic Objective o A G ELMITEC Imaging Optics !
Objective 1965.3 mA e Transfer L 530.00 mA @
MCH
B E 0 & useriove @[ ; ‘ ] @[ - ] For aperture in
Time 102622 : . diffraction mode coL
i Obj.Align.} 24.00 mA Fl Align.X 66.64 mA
Value(s) modified from fle. | e -23.00 mA Fl Align.Y 10.91 mA Align towards the opposite
Open ... Save | SaveAs e Fisld Lens 1682.9 mA direction of breath center.
Startup Parameter Folder & File i \E an -
e - g Ssama
Backupevery 60 S ) mA / 1l Align.Y 1743 mA s
SoMimEqg X
Timer = llum. Defi. -12.83 mA ; i @
i Interm. Ler 1928.2 mA
min sec Reload oy sample Temp.
(0] [o] @ oo s e A @ MEM-LEEM transition; o — Semple Temy
pown | | UP sTop . e-gunnormalincidence 20 4 oC
) _— = UL P1 Align.Y 36.92 mA - s
CI3 Align.> -91.70 mA q q E 3 Ci
><- ¢ Alignment is normally not needed. (7= T '
irremt 5 mple location €13 Align Sz 8o mA If necessary, align the other R Align X 7.69 mA 0 00 uA s
R mP G Cond. Len 2500.0 mA | columns well with PEEM first. RI Align.Y 9.72mA
Coptwe “DEFLx ~ [o,mm CI2 Align. 11532 mA Sactor Field Intermediate Optics Mirror
SELO/SELL:[1.976 = Mirror T1 1 408.10 mA @ . ‘ Mt Align.X 9.80 mA
e CI2 Align.y 15.04 mA irrer - Sl -
= : MA1 Align 0.0mA Mt Align.Y _26.10 mA
FOV Locate Setup Cond. Len 896.90 mA y
120mm 25pm 2.5mm Electron Source Mfi1 Align 0.005 mA Mtrans. Le 69345V e Objective[MOBJ] - b
100um  20pm 1.25um [W.hml! -290.00 V Mirror FI1 600.70 mA Ret. Lens 7709.0 V v w3 [mA 2
5 15pm ———————————
50: - Emission Curr. 0.00 pA % MRz Rign 4824 mA Inner Lens 37129V @ o idod 2000 3000 O-
40m 7.5pm | LEEDMOFF mple Fine step only Mfi2 Align 7.37 mA Mirror Alig Pase energy Adust© fine © medium ” coarse s |
Toggle
ELi Som |[P-B:_So¥ Vela o0V Mirror FI 2 600.70 mA Mirror Aligi 4230V B - 011 |- 0T [Si%Fe [14 THe ‘
DP mode Sample Temp. 204 °C Sector Field 2 = =
Presets B o MSELO/MSEL: [1.960 save Mti2 Align 50.11 mA Mfocus 6798.9 ‘r'/ligh ot heﬁ Align.A 33.10 mA
120pm  dp6.8eV  sc=15 Mti2 Align 14.64 mA Mextractor 23489V Al Align.B -143.90 mA Wobble (amplitude and frequency)
R SR M Temp. Cot OFF Mirror T1 2 408.10 mA Mirror 2000.2V Ace. Lens 651.90 V
120pm-new  PED DF1 , - _
SOpm-new  sv=10 00 Sec2 Aligr 0.0 mA Workfuncti [ AV Wehnelt WEH
Emission £ 0.0 mA .
mission Sec2 Aligr  T|’Y-26.93 mA moos  Sample tilt Projection System v 000 VI
Ces1 +/-12 0.0 mA i P2 Align.X 23.45mA B
TL’X -800 -600 —400 —200 OFF
. P2 Align.¥ 22,69 mA
Ad eeded Adjust” fine © medium © coarse
) s
Projective 11529 mA
Mi Si it
L MSELO  MSELI P3 Align.X 204.70 mA
Mag. Com| -226.00 mA “ Mimor OFF 590.61 }301.39 Turn off electron gun
Set o P3 Align.Y 59.70 mA
© MiorON 58853 [311.36 Sample position
working distance 3+ [/] switch using delta Projective 2200.0 mA @
[mm] Define .
Energy slit Sit Sl
Ca Motion -1000.0
Contrast aperture =° e
Ca Correc 0.0 pm
@ Needs to be aligned with marker instead of ref point. Can be used for zooming out after alignment. Remember the value for typing back. Current of deflectors will not exceed 70mA, except P3’Y.

@ X-alignment (Outer sel) might change incidence angle. (check step 16) @ Adjust when circles in LEED (patterns) are not round. @ After adjustment on S1, check Illum deflectors (MEM-LEEM transition).



Magnification Click three positionsto generate a circular marker

IMarker with a cross
=

LU H

Data Channels| 151 =
Cursor: 1490

xfseq] [ 85.9
Y Live
14657 |1471 | %

14.80
1470,
14.00
14.50.
14.40.
14.30.
14.20.
14.10.
‘_ ] 14.00
1250
13.80.
12.70.
13.00.
“see note [- [ 13.50.
¥-axis: Box 1 [%] Dloq 13.40.
from | 12.00 + to| 15.00 . 13.30.
zoom+ || zoom- smbc‘!-l_'ihi

dl=selected (O each

Scale with set range

v | [Fauto sarol

to | 300 .
o0m+ room- | scale

from | 0
ofst| 0.0

Recording range
1270

Delete Data
Continuous
Dlsave

Merd
Line |1
time base | every mg v | Refresh
=note:only colected when overlay is shown on image

12.80
12.40.
12.30,
12.20.

12.10.

M\’W

12

200

| model XF416e_GPU, sensor area:4096x4096 ‘

Dark field files
(Background files for image data)

img mrk (x1,y1) (x2,y2) length/radius

Select and click here to delete marker

sel.line: 1 2(59,4.26)um d=0.98 ym
remove: selected all all in image
copy data -> dipboard

select 2 lines
modify:
label | B

font weicht [ 1 2] color [l
type

1 dick

button down, draw, button up.
Arrow: > firstin label.
3 dicks
+ in center

rotate with image

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

% UView 2002 35T <f—> Remote Process — T
U-view Imag$0vul JScnpts Colors  Window Help
Measure: [l | # | &% X [1.66ym Y [9.35m I [0,00% |d=7.66um LEEM: | connected MuseFov e |-13.0 |’ Playback: g 123 s} none viix ~ Crop: & Dm.: |FOV v
image: bd - | G & & | € B|C:\..\PEAD and LEED superimposed STV 65V Pho | 1405 | dat 16bit raw w. overlay v every off /BN Record: \...\Scan_021_applyVmovie avi Vi1 v[Z| | Process: | p over none v T L 50 |%
Camera: ® ¢ 1 |Fps:[- |sidngawrge | | chips.3%C,case24°C,ps30°C, image: 1024x1024x 1t T Can use this quick acquisition mode

and minimize the drift manually
calbackive:3450%7 | save currentimage | : . ]
Default setting for imaging
=4
Acqq|3|t|on mode:» A\{erage number puer*lmagg . ) : Signalintensity
continue mode / single shot Sliding avrge = 25% * firstimage + 75% * second image BT T T T Rk
Arbitrary cross-section (draw the line from bottom to top) . ) : . 0.10 - Adjust Yaxis: 0-[ 316403 | mean _ mnmax| 0 -1 bits: 16
B CroMFection #1-n0 selection” 001 01 1 ‘ Ht‘s‘mgmln
of Signal
N — ~REIuY END0D D Sl ovi.tne v 2 no v Binning (*by software) RO [xels] Levelsin
Controls  Data & Fit Save cross saation file, but preferably one can save the image file Om Q22 Image
= - 5 . . ~.-. 4*4ang8*8aregeneratedb 9
u Image Overlays Scripts and draw thelifi for plotting later @axs* Osia* 8 2 i dihd |
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v  Camera Set I:I mz ——— = (OExtended dynamics PIXSF X: 1024 v ¥: 11024 v ;::EZTH
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5 R 0 - f Invert @ =TS ® 0 €0 70 80 90 100 %I
¥ Image Rendering = - it e [O0O O 00 0O — Oltsg Olrve § - iobop | iobun | oo e
~  Signal(Intensi v : Integrate scaie | R
ns Z ¥ s [Level]: Interpolate eset
gnal( ‘t)’) vs, Time \ me :: Level Dmt_ image off [JFods value [Taia Display window (defined by q,lsas) -
Covera e v wirdow Siiding Average E i N LOW level %, ixels count HIGH level % pixel count
9 L P G i Scale with setrange dsplayed mage=[0.50| ximafe att + (050 | ximage att-1 {EED(log) for diffectopimode |l [ 104057 |2 |2 Jlo.00]0 3
M zoom+ | zoom- | scale | reset = 7 sl 1 | zoom to ye cursor : trast C
easure8iPlace Markers multiple images: | five skip first X frames: X= | 1 asf s rmors
Process Xl Mask dia [unbinned pix] | 4096 J>' Center +-X | 0.000 | Y |0.000 Sequence of applied operations o T - ‘ = ‘ ~ |
) [ . 1
= " = O ——— 3 Camera symmetry’ 1.0 5 ots | level
fron[ 209 [ (291 2 — Energy window (6 eV effective) Darkfield image (D) Flatfield image (F) o {
Crop 200m + [z00m - zoom | | reset | + a5 i 2 LEEM symmetry® “200 |
=0 = 3 diff| 100(0.15%FS) Asym
-13.0 [~ :
¥ Parking List - : s fiename > flename = S1EES 0] Rotation’y: ;
2 =L Dismve (30 - 190 Auto range (STV should appear at middle) DFmaster_rs_11_00050. J | > FFmaster_rs_11_01000_01102.da aé
Stack PrOcessmg < T Range = STV-3 to STV+3 > DFmaster_rs_11_00100. FFmaster_rs_11_02000_02256.da > T, -
fpeum. CJ[0 fcount Width| 20 {7 e V\:l DFmaster_rs_11_00200. Frmaster_rs_11_03000_03318.da ZHeight
- khow plot - - - - - s | » ) e 1>
Exit Eifednx (o= | Acmmeny . Set the line width and use Hilter to see the line on DFmaster_rs_11_00400, Frmaster_rs_11.05000_05651.ds m
: image (the area under the line is integrated for signal DFmaster_rs_11_00500Jv < | > | ught
Control panelof markers ::a ge 8 gnal) ( > = e o dita
18 folder = -0) Flat field files
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Annealing/Degasing

Annealing in Prep chamber

ol ofs | o8 CAREFUL! * Current is set to minimum when switching on.
i | |
7 /7 : 1.2A~150°C
1.5A~200°C
2.0A~300°C
@ 1
©
- e e
5 0! O © © 86 ;
mﬂ = Annealing in Main chamber
’ .. | * Remember to move sample at least 3mm away from objective lens.
~ : * Disable interlock beforehand.
- P * Checkvalves to prep chamber and column chamber are closed.
QIESLELE 00 mA * *Eyes on pressure when annealing.
Filament in Main chamber (2.65A ~ up to 400 °C)
* During annealing, pressure is kept at least on the order of 10-8 torr, even with interlock disabled.
e-beam bombardme 00p e-beam bombardment in Main chamber (< 1000V, ~ 1300 - 1500°C)

800 °C = Filament 2.65A + e-beam bombardment 360 V
600 °C = 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 °C: Set mode as CONT and set emissivity according to sample.

Another one starts working at 600 °C: Mode matters when heating towards high temperature, so use ‘None’ when only
heating to 800 °C. Set emissivity according to sample.

" Green bottom for both
switching on and off

Coarse screw o
o - Fj rew =




Gauge 3 1
| | J

No valve her

f__

I p3

- -

air

N2

(¢

v4

Gauge LL

\———

Prep.

Normally closed

TP 1 I/ﬁm/

Normally open

No valve here

f__

R |

- -

v7 Normally open

f__

P1 |

- -

v6 o =
P2 |

- -

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

Separating forepump FP and small
turbo pump TP1

5 ...mnm“a}
S

Left side view of v7

Safe working regions about pressure: (1 torr =1.33 mbar)

lon pumps (start pressure: 10 to 107 torr) to (achievable pressure: 10'%to 10" torr)
Turbo pumps (start pressure: 102 to 103 torr) to (achievable pressure: 10 torr)

Forepump (start pressure: air) to (achievable pressure: 10-2torr)

Gauge 1-3: start pressure: 10-°to be safe; 10 torr at least with interlock disabled

Interlock activates at > 5*108 torr, except prep chamber and LL.

Even disable Interlock, Main chamber pressure should be kept at order of 10-8torr during annealing.
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