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Figure 2-1: View of Main Tuning Menu.
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A. Trolley Panel
Trollev 1 EM
Count rate —0
\Luunts :
[
Radius settings —_ Radius (mm}: 187,175
| A b
F34Hq 1952589
Selected ion Mass (amu) : Z26.031 dM
Symbol.. | 12C 14N
Deflector plate Deflect : 26,003
tuning 12434 ’T L | 2, 111U |
Detector tuning | 1 k| |
224882 22458852
Focal (Volt) : —439.9E63
Slit (um): 50,0 Change Slit ... |

| adjust datid b Canged

Figure 2-2: View of Trolley Panel

Menu Details: Trolley Panel

Trolley 1

0

Counts :

Count rate or counts per integration period. The
counter will blank out if the ion current becomes too
high. This does not protect the actual electron multiplier
tube! To enlarge the count display to full screen (for tun-

EM

ing, etc.), click on “thermometer” bar. Cumulative count
mode can be selected in Tuning mode window
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Radius (mm): 187.173

Radius. Can be set numerically at the input line, or by
clicking on the arrow buttons of the slider. The numbers

53,484 ?;STLLQIWJ below the slider indicate the range of the trolley in ques-
tion.
Mass. The mass of the ions detected by this channel is
Mass (amu) : 26.031 ﬂ)

given as a function of the B-field, the E-fields and the
radius set above. This mass is precise, but not necessarily
accurate. dM sets the amu range within which a ion is
recognized.

If you type a number, the trolley will move to that mass,
i.e. if you type 12, it will move to where carbon is

Symbol. ) 12C14N

26.003

Symbol. Identification of the detected ion, based on
determined mass and acceptable deviation. The list of
these ions can be edited with the Symbol sub menu

If the mass value shows up in red, it needs to be adjusted.
When the value is in agreement, it will show in blue.

Deflect :

12454 IT um | a.rm.u,
Il 4 |»]
—224.382 224882

Deflector. Fine tuning adjustments for the detected ion
species at the detector level can be entered either as
deflector voltage, effective change of the radius or differ-
ence of the mass. The deflector potential necessary to
detect a specific ion is determined in the HMR (high
mass resolution) tuning process.

Focal (Volt) : 459,963

Slit (um): 500 Change 5lit .. )

Focal potential. Controls the focusing of the selected
secondary ion beam into the electron multiplier. Change
slit accesses the detector entry slit menu.

| Adjust

Adjust. Click on box to apply changes; re-confirm entry
by clicking on Valid (French for Enter) or cancel.

MIMS Reference Manual v1.2
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B. Additional Controls

Tuning mode :

Tuning mode

Multi Collection  Combined Analysis | Magnetic Peak Switching | an

Detector use Detection Mode : | Multi Collection  FCp | FCo | Total lon Current | : Scanning Mode ON
Int time (s} : 0,500 Cnt | Cntfs REREEL G IR bl
Ion optics ic Fi .
p Magnetic Field (Gauss) : 3510112 o | F ¥ 1 A58

E0W Offset (V) : 0.000

Beam: | OFF m

[amu] 23.7 BE.9 3.9 1852

Trolley positions

[rmm]

Figure 2-3: View of Additional Controls Within Tuning Menu.

Menu Details: Tuning Mode

Multi Collection. Uses the electron multipliers after the
Multi Collection magnetic sector for detection. This setting is used to tune
the imaging aspects of the NanoSIMS.

77?7
Combined Analysis |

77?
Magnetic Peak Switching |

Detector Use

Multi Collection. Uses multiplier tubes after the mass
| Multi Collection spectrometer stage (Shown is the selected state for this
button).

Faraday Cups. Use of Faraday cups to detect total ion
current. The options are FCp to detect the primary ion
current at the end of the primary column, FCo to detect
the primary ion current at the sample stage and TIC to
measure the total secondary ion current prior to analysis
in the mass spectrometer stage.

FCp | FCo | Total lon Current ‘

27?7
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Scanning Mode. Tuning can be done with a static pri-

| Scanning Mode OM | mary ion beam, or with in scanning mode, where differ-
ent parts of the sample are exposed to the primary ions.
The latter is preferable to prevent the burning of holes in
the sample.

Integration Time. Dwell time per data point - set in
_ HMR tuning window etc.

I Cnt / Cnt/s. Counting mode for ions - counts per integra-
Cht | Cntfs tion time interval or counting rate as a measure for the ion
current.

................ NMR. Indicates state of the NMR feed-back control that
miREE [ P F § N regulates the magnetic field strength

Ion Optics

Magnetic Field. Sets magnetic field strength in the mag-
netic sector of the mass spectrometer stage and thus
determine the radii of the secondary ion trajectories.
Enter field strengths numerically in Gauss

Magnetic Field (Gauss): 3510.112

Magnetic Field. Alternative input for magnetic field
strength in Gauss. Minimum and maximum for the field
strength are given.

s KNI 1 azzs

Center Beam. Centers secondary ion beam maximum in
detector if the tuning sub-modes are used.

R

s

Beam Off/On. Controls the primary ion beam. Make

Beam : | OFF ©OM || sure that the beam is off while setting up any tuning
- | mode. A static beam can damage samples - defocus or

turn on scanning mode before turning on the beam.

MIMS Reference Manual v1.2 9
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C. Submenus

Reset / Setup Def Analysis File.. | Mass Table.. | Energy PHD ) HMR | Chach 3 RTI Exit )
Detector Calib Bar Graph | Beam Stab | Tools | Sec lon Beam |

Figure 2-4: View of Bottom of Tuning Panel, Containing Buttons for Submenus.

Menu Details: Submenus

Reset/Setup Menu. Controls the positioning of the elec-
Reset / Setup _J tron multiplier trolleys in the magnetic sector

. Detector Calibration Menu. Similar in function to the
Detector Calib _,:' HMR Menu. Used to balance detector sensitivities.

S Define Analysis File. Handles ion optics field parame-
Def Analysis File.. ]| ters. Can be used to save or read the values as parameter
sets.

Mass Table. Handles ion optics geometry parameters
Mass Table.. | such as trolley position and masses detected. Can be used
to save or read the values as parameter sets

Bar Graph. Allows the NanoSIMS to be used like a clas-
Bar Graph ) sical ES/MS system with fixed detector(s) and a scanning
B-field for mass analysis

Energy. Controls filtering of the secondary ion beam
Energy | according to kinetic energy in the electrostatic sector
SS100

Beam Stability. Records primary or secondary ion cur-
Beam Stab _J rent over time

PHD. (Pulse Height Distribution) . Scans electron mul-
PHD tiplier voltage of the secondary ion detectors. Corrects for
aging and is used to optimize the S/N ratio of individual
detectors

Tools. Tunes the various lenses and deflection plates in

Tools the optical path.

MIMS Reference Manual v1.2 10
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HMR. (High Mass Resolution) Allows for the fine tun-
HMR ing of the selectivity of the detectors behind the mass
spectrometer stage by adjusting the potential of their
deflector plates..

Secondary Ion Beam. Controls the position of the sec-
5ec. len Beam | ondary ion beam in the horizontal and vertical plane
prior to entering the mass spectrometer stage.

Real Time Imaging. Allows to observe effect of changes
RTI in the ion optics on the actual scan in real time. used for
focusing, etc.

Check. ?7?7?

.................................

MIMS Reference Manual v1.2 11
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1. Reset Menu  reset /setup |

L MANOSIMS — RESET /S SETUP

Trolley | #1 H#2 | #3 | #i4 Restore defaultconfiguration...)

Default offset {(mmj) : 74.000

Current offset (mm) : 732,330
Default slope (mm/step) : 1.20E-03

Reset radius {(mm) : 240,000 Reset trolleys.. | Init trolley... )

Delta =| #1 -#2  (step}: 45.000

P.pr:ulyj Cancelj

Figure 2-5: View of Reset Submenu.

Menu Details: Tuning/Reset Menu

Moves trolleys back to the reset position
Reset trol Ieyz...j

; Readjusts the trolley position.
Init tralley.., j

Delta +| #1 - #2

{step) : 43.000

MIMS Reference Manual v1.2 12



2. Detector Calibration . Detecter Calib )

a) Setup window

I NANOSIMS 50 — HME Spectrum

Dir : fezportfhomefims/data/IOE/030218

File name (hmr) : NoMame_4 Save |

Detector: FCs | #1 | #2 | #3 [#34 45|10 |

B Field (G) : 3510.11

Startvoltage (V) : 0.00, . _oppS=" 200
Yoltage step (V) : 0.29 & fremmmmmm—— )

Points number : B0

Count time (5} : 0.540

START Detector Calibration Step a§<}§>
YR E

> || ®
0 5
s
SHOW
CURVE
L50 (um) : N/A Ausiy LD in Seing
CL {fum) : H/A

Close I

Figure 2-6: View of Setup Window

Chapter 2: Tuning

Menu Details: Setup Window

MIMS Reference Manual v1.2
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b) Display Window

o WHE - Disslmy

=

K oimlh 1 =200 Vo 100
-
AR (um/V) s 2700 1N meaeg s TR0 [E] Vomae; P00

FRINT E mxiw mnit; Upity HMarr. Wikgong Lig i

Line used to
select

deflection
voltage. \

Figure 2-7: View of Setup Display Window

Menu Details: Display Window

The line in Figure 2-7 indicates the deflection voltage. You move the line to change the
deflection voltage. When you put your mouse over the window, a new line appears,
which you can move back and forth and place in any location. Currently the line is set
to select for just NIt you moved it to the right in the middle of the other plateau,
you d be choosing just I2c.

MIMS Reference Manual v1.2
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3. Define Analysis Menu _Def Analysis File.., |

i NANOSIMS 50 - DEFANALYSIS FILE

MULTICOLLECTION FILE CONTENTS

Magnetic Field : 3510,112 E0OW offset (V) : 0.000 LF3 (DACY: 1227
Q (DAC): 351 Hex {DAC): 390
Detector Species symbol Mass Int Radius - Plate + Plate
=
1 12C 140 26031 26 187,172 -263 -4149 -
2 21F 20935 21 204206 123 -124
2 245 23961 24 212,791 102 -101 .
4 a1Br 20918 g1 230004 —1& -326
TIC 0.000 0 0.000 -16 -326
—

Print File | Load j Save As ) Close

Figure 2-8: View of Define Analysis Menu.

Menu Details: Define Analysis

Print File. Prints out listing of the contents of the para-

Print File | meter file

Load. Retrieves saved parameter sets

Load .. )

Save as.. Writes current parameters to named file

Save A5 .. |

MIMS Reference Manual v1.2
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4. Mass Table Menu = Mass Tahle.. |

In Fig. 2-9, choosing the button ‘Trolley Install’ brings up the menu shown in (b). You select
trolley 1,2,3, or 4, and window (b) will give you alist of alowable positions.

Using the ‘Adjust radius’ button (which brings up panel ‘c’), does not result in mechanical
movement. The software just reorients itself to make sureit’s in agreement with the physics.

a) Mass Table - Edit Mass

i) NANOSIMS — MASS TABLE
Please select a mass table : Magnetic Field (Gauss) : 3510112 Mass Table Real
Fix Radius : 127.083 Field Install |
E Date Periodic
=l
2104762 Sun Jan 26,2003 10:03 = Symbol: 12¢ Delete mass )
2104.806 Sat Jan 25,2003 15:01 - LENE
2250.144  Fri Jan 24,2003 12:15
2250.144 Tue Nov 25,2002 14:47 Id  Species symbol Mass Int Radius
=
3510.112 Sun Feb 02,2003 1412 e 5560 a5 55 08 =
3510.112 Sat Feb 01,2003 19:31 5> 180 1= .55 (18) 145713 J
3520.000 Sat Feb 01,2003 15:08 2 1oc 14w 26007 . N
4 12C 15N 27.000 (27) 190,625
5 28Si 27.977 (28 194,042
1 B 305 23.974 (30) 200,848
7 a1p 30.974 (31) 204.170
B azs 31.972 (32) 207.435
Table Description : 9 345 33.968 (34) 213.811
MUTtiColTection table 10 35Cl FEIE (33) 2Bz
=l

New Delete |

Edit mass  Trolley install | Adjust radius |

Save 7 | Print | Close | / \

[a.mu]

[mm]

N\
b) Mass Table - Assign Trolleys ¢) Mass Table - Place Trolleys

Magnetic Field (Gauss) : 3510.112 [ § Magnetic Field (Gauss) : 3510.112
Fix fadiny o 12V Fi Bardfas ¢ 127063
Symbol : 12C Symbol : 12C
Id  Species symbol Mass Int Radius Id  Species symbol Mass Int Radius
= =]
‘7 tac 12.000 (12 127.083 - ‘1 12C 12.000 z) 127.083 =
2 160 15.555 (18) 146,719 = 2 160 15,885 (16) 146,719 =
3 1ac 14p 26.003 28) 187.072 ] 12C 14N 26,003 (26) 187.072
4 1ac 15n 27.000 27) 180.625 4 12C 15N 27.000 27) 130,625
5 285f 27.877 28 154.042 5 28s1 27.977 (28) 134.042
8 EL 25.974 (&1 200,848 B 30s1 23.974 (30} 200,848
7 3P 30,974 31) 204,170 7 31P 30.874 @1 204170
& 328 31.872 32) 207,435 8 325 31.972 (32) 207.435
& 345 33.968 34) 213811 g 345 33.968 (34) 213.811
10 a5l 34,865 (35) 216,933 10 35CI 34.963 (35) 216,833
4 =]
Edit mass | Trolley install  Adjust radius Edit mass | Trolley install | Adjust radius
selectatrolley: [FCs 1 2|3 [a| Mode: moveable [static Start ) selectadetector: FCs 12 [3 45| Adjust )

Figure 2-9: View of Main Mass Table Menu with Three Panels Shown for Edit Mass (a), Assign
Trolleys (b), and Place Trolleys (c).
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Menu Details: Mass Table Menu

a) Mass Table - Edit Masses

B Date

2104.782 Sun Jan 26,2003 10:03
2104.808 SatJan 25,2003 15:01
2250.144  Fri Jan 24,2003 12:15
2250144  Tue Nov 28,2002 14:47
3510.112 Sun Feb 02,2003 14:12
3510.112 Sat Feb 01,2003 19:31
3820.000 Sat Feb 01,2003 16:08

4 w]

File list. List of existing files for combinations of mag-
netic field strengths, radii and isotope masses. Can be
selected by clicking on entries

Mesw

New. Starts new blank file, using the current magnetic
field strength.

Delete. Deletes selected parameter set.

Discard edits. Returns parameters to initial, saved state
from any edits that have been made.

Save. Opens menu to write new parameter list to a file.

Print. Sends current parameters to print file

Close |

Close. Closes Mass Table menu.

Magnetic Field (Gauss): 3510.112

Magnetic Field. Enter magnetic field strength for current
data set.

Fix Radius : 127.083

Fix Radius. Enter radius for selected isotope

Symbol: 12C

Symbol. Symbol for detected ion - Applies to all the win-

dows during this analysis

calculated.

A note about Magnetic Field, Fix Radius, and Symbol: these three parameters are inter-
related. You determine one parameter by setting the other two. For example, if you
input the magnetic field and the symbol, the appropriate radius will be automatically

MIMS Reference Manual v1.2
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Mass Table/Real.

Maszs Table Real |

. Field Install. Apply entered field strength to the magnet.
Field Install | Large changes can lead to a loss of the NMR lock. Plus,
hysteresis and induction can also make transitions a bit
rocky.

Remove Mass. Delete high-lighted entry from mass table
Delete mass |

Periodic Table. Accesses sub-menu with a periodic table
of the isotopes and an editable list of polyatomic ions.

B) Mass Table - Assign Trolleys

I Magnetic Field Strength. Has been set in panel A)

Radius. Can be assigned. In this case the fixed Faraday
cup FCs had been selected, so the option is grayed out.

Select a trolley. Assigns a specific detector to a given

e e isotope under the chosen physical conditions (Field, etc.)

: Mode. Fixes the position of a trolley or lets it float to
Mode : Moveable | static. accommodate other restrains (Not really a choice in the

case of FCs).

C) Mass Table - Place Trolleys

MIMS Reference Manual v1.2 18



5. Bar Graph Menu _ Bar Graph |

a) Bar Graph Conditions

&

MNANOSIMS 50 — BarGraph Spectrum

Dir

File name (br) : NoMarme,

: fexport/homefims/data/I0E/M30218

Save |

Waiting time (s} : 0,200

Beam Blanking : | OFF M

Detector: 1| 2| 3| 4]

Start B Field {G) : 1500.000
Bfield step (G} : 1.600

End E Field (G} : 1820.000

Number of step : 200

MassResolution : 519

Count time {s): 1.000

Computed

REar? s

i mnye s

BEGR

1

Spiactad Yaiae 03

SHOW
CURYE

Close ]

MIMS Reference Manual v1.2

Figure 2-10: View of Bar Graph Conditions Menu
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Menu Details: Bar Graph Conditions

Detector. Select detector used for the acquisition of the

|
Detector : j ﬂ ﬂ ﬂ spectrum

Start B Field. Sets starting point for B-field scan.

Start B Field {G) : 1500.000

End B Field. Sets end point for B-field scan.
End B Field (G) : 1820.000

Bfield step. B field increment for scan - linked to num-

Bfield step {G): 1.600 ber of steps

Number of steps. Number of steps - linked to increment

Number of step : 200 size.

Mass resolution. ?7?7?77?
MassResolution : 513

Count time. Acquisition time per time point.
Count time {s) : 1.000

Waiting time. Equilibration time after move to next field
_ strength. Depends on step size. This interval can be com-

puted by the program.

o Beam Blanking. Turns beam off during move from one
Beam Blanking : | OFF JON field strength to the other. Blurs spectrum if OFF.

Show Curve. Opens Display window for the effect of the
B-field on the count rates at the selected detector.

SHOW
CURVE

MIMS Reference Manual v1.2 20
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b) Bar Graph Display Window

[ BarGraph — Display

T Display Unit: | Cnt/s Cnt | Mass LIN
% X min: 130000 ¥ min: 1.00
¥
B X max: 181397 “ Y max: 1000000

1700

Menu Details: Bar Graph Display

Display Units. Displays scanning results as secondary
| Chtis Cnt | Mass | ion current or as counts per acquisition period. Also

changes X-axis to mass units ?7?7?

Y-axis scale. Sets y-axis to either log or linear.

L i LIM
AT PR =T X-axis range. Lower and upper limit for x-axis
e 3 =
X max: 1819.97

e Y-axis range. Lower and upper limit for y-axis

T o VB
W
1 ¥ max: 1000000

MIMS Reference Manual v1.2 21




6. Energy Menu _ Energy |

a) Energy Tuning

i NANOSIMS 50 — Energy Spectrum

Dir : fexport/homefims/datasIOEf030218

File name Lnrj} : NoName, Save |

Detector: 1| 2| 3| 4|

Start voltage (V) : 0.00 _aeq ?J]ﬁ 1cn
Yoltage step (V) : 0,94
Points number: 50

Count time {s) : 1.000

&

CL{V): H/A SHOW
’ . o CURVE

Spiactad Walue Wi

Figure 2-12: View of Energy Tuning Window.

Chapter 2: Tuning

Menu Details: Energy Tuning - Conditions

The electrostatic sector of a double focusing mass spectrometer selects the ions by

kinetic energy, regardless of mass. Energy tuning optimizes the voltage applied to the
electrostatic sector SS100 to send the center of the secondary ion beam kinetic energy
distribution into the magnetic sector.

MIMS Reference Manual v1.2
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Detector : j ﬂ ﬂ i

| Detector. Selects one or more of the electron multipliers

behind the magnetic sector to measure the specific sec-
ondary ion currents.

Yoltage step (¥ : 0,94

Voltage step. Increment for the voltage scan of SS100.

Points number: 50

Points number. Number of increment steps during the
scan.

Count time {s): 1.000

Count time. Acquisition time per scan point.

CL{VY: N/A

! CL (V). Center line voltage. Automatically detected
“ maximum for the voltage scan. Can be written to the

parameter file by clicking on Apply CL.

Selected Value. User selected value for the potential of
SS100. This is done by clicking with the mouse in the
display window. Clicking on Apply writes the value to
the parameter file.

SHOW
CURVE

Show Curve. Opens display window for the energy scan.

MIMS Reference Manual v1.2
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b) Energy Display

Chapter 2: Tuning

" &

FRINT |

=X —

Energy — Display

LOG LIN

K min: 0,00 T Y min: 1.00
¥
KX max: 30.00 1 Y omax : 1000000

NG MODE
0112
Count Time: 1.0

Figure 2-13: View of Energy Display Window.

Menu Details: Energy Tuning - Display

After the scan the program selects automatically the peak maximum and passes the
sample offset value to the main panel as CL. Alternatively, the user can mark a different
peak with the mouse and apply this value as a correction to the potential of the electro-
static sector.

e 2

¥ min: .00,

X max: 50.00

X-axis range. Lower and upper limit for x-axis

MIMS Reference Manual v1.2
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¥ min :

Y max:

e = =

1.00

10000.0¢

Y-axis range. Lower and upper limit for y-axis

Y-axis scale. Sets y-axis to either log or linear

MIMS Reference Manual v1.2
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7. Beam Stability Menu _EBeam Stab |

a) Beam Stability Conditions

Primary beam is scanning over o NANOSIMS 50 — Beam Stability
a prese.t area, rather tl,lan burnlng Dir : Jfexport/hoemedims/datafIOE/D30218
a hole in one spot.Static vs. Scan

is set in the main tuning window \ File name (.bs) : NoNamg,

N

N

Detection mode selects e.ither . = B T [a
Faraday cups for the primary ions
or EM detectors for secondary ~—

Detection mode :  Total lon Current | Multicollaction
10ons
o Detectors: 1| 2| 3| 4|
Electron multiplier tubes after/

mass spectrometer stage

Faraday Cup: | None Primary FC | Ohject FC ‘
Faraday cups in the primary /

column and behind the sample stage

Point number : 50 =)=
Counting time / pixel (ms) : 0,122
Total time {s) : 25.000

Start/Stop buttons greyed out since
no detector has been selected yet

Starts statistical analysis of the
beam stability after the acquisition —7
is completed

Close ]

Figure 2-14: View of Beam Stability Conditions Menu.

Menu Details: a) Beam Stability Conditions

Scanning Mode. Indicates that the primary beam will be
_ scanned across the sample. Set in the main Tuning panel.

MIMS Reference Manual v1.2 26
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TIC/MC. Selects detectors used - either Faraday cups for
total ion current or electron multiplier dynodes for sec-
ondary ion counts after the mass spectrometer stage.

Total lon Current | Multicollection

Detectors. Selects the EM detector used for the beam
stability measurements (as stability of secondary ion gen-
eration)

Detectors : ﬂ ﬂ ﬂ ﬂ

, , Faraday Cup. Selects position in w
MNohe  Primary FC | Ohject FC |

Point number. Number of time points at which the beam

Point number : 50 “]=] . . . .
intensity is determined

Counting time.For scanning mode: Time per pixel dur-

Counting time / pixel (ms): 0,122 . . . . .
ing the acquisition of one scan at a given time point.

Total time. Duration over which the beam intensity is

Total time (s) : 25.000
E— recorded

Start/Stop/Abort. Start: Starts beam stability recording.
e Stop: Ends acquisition early, saves data. Abort: Stops
s====| acquisition, discards data.

Show results. opens window with statistical analysis of
the beam stability

Show Curve. Opens Beam Stability Display

MIMS Reference Manual v1.2 27
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b) Beam Stability Display

) Beam Stability — Display

. . X omin: 0000
. . T Display Unit: | Cnt/s Cnt E X max : 25.000
Scanning mode with raster set % -

. . R ¥ min: Q.10
to 0 is the equivalent of a static v max: 100000000
beam! \

Acquisition time per _——
scanned frame.

Figure 2-15: The Beam Stability Display Window.

Menu Details: b) Beam Stability Display

_ : Display Units. Either as counts per second (Cnt/s) or as
Display Unit - |SEgS M counts per scanned field (Cnt)

. x-Axis. x-axis range
X min:

0,000

X max: 22.000

=X —

¥ min: 0.10 y-Axis. y-axis range

e o2 =

Y max: 1000000.0

Log/Lin. Format of the y-axis (logarithmic or linear)

MIMS Reference Manual v1.2 28
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8. PHD Menu PHD |

a) PHD Conditions

I NANOSIMS 50 — PHD Spectrum
Dir : fexport/home/ims/dataJOEAD30218

File name (.phd} : MoMName_1 Save |

Select a detector : IF 42 |43 | #4 | 85 [ 1D | TIC |

Start voltage {(mV) : 0.00 _cp 'ﬁgaaa

0 -1 100

i 1 i i

Yoltage step {(m¥) : 30.00
Points number: 50 -

Counttime {s) : 1.000

[> ERES ?E
Y
15
Seiactad Yalue {mi SHOW
‘ fur : CURVE

Close I

Figure 2-16: View of the PHD Conditions Window.

Menu Details: a) PHD Conditions

Detector Selection. Selects detector for threshold adjust-
[#1 #2 |#3|wa|#s || mc| ¢
men

Start Voltage. Starting point for threshold voltage scan.
Start voltage {(m¥) : 0.00

Voltage Step. Voltage increment for threshold scan.
Voltage step {mV) : 30,00

Points number. Number of data points for the scan.
Points number: 50
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Count time (s} : 1.000

Count Time. Acquisition time for each scanned point.

START|
> BTGP

Start/Stop/Abort. Start: Starts beam stability recording.
Stop: Ends acquisition early, saves data. Abort: Stops
acquisition, discards data.

SHOW
CURVE

Show Curve. Opens PHD Display

IL

Selected Value. Grayed out until completion of scan.
After using the mouse in the PHD display to select the
optimal voltage, the value is transferred to this line.

Apply. Applies selected voltage to the detector.
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b) PHD Display

In Figure 2-17, move the line to select the threshold voltage. You change the voltage of the
actual detector to shut out noise. The line should always be at the vertex of the curve, as shown in this
example.

pr THD - DEsnlay

|IH| (TCH
FRIRT

Kmim; 1m0 Y minz 1.00
E o k| EES00 E] W G | TGO

NG BMPODE 7 Pl ¢ 13 336 7 PdMa 1 348N
aift Tipna ¢ 1 000 & 7 Step Wallaoe | 30.00

Figure 2-17: View of PHD Display Window.
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a) Tuning Tools Conditions

Chapter 2: Tuning

Lensto betuned

e MANOSIMS 50 — Tools Spectrum

Dir : fexport/homefims/datasIOED30218

File name (tls) : MoMame

Detection mode - defines mostly
wherethe effects of the tuning is
observed.

Parameter: 7| Cdx

—1 Detection mode :  Total lon Current | Multicollection

Detector: 1| 2| 3| 4|

Faraday Cup: | None Primary FC | Ohject FC ‘

Start voltage (V) : —12.01 200
Voltage step (V) : 1.03 o
Points number: 25 P

Count time {s) : 4.000

Progress bar

Valueistransfered from display ___|
window after being user-selected

—Selected Value (V) : —044

Apply )

SHOW
CURYE

Close I

Figure 2-18:View of Tuning Tools Menu.

Menu Details: a) Tuning Tools Conditions

Parameter: 7| C4x

Parameter. Selects lens, etc. that will be tuned
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S— Detection mode. Sclects detector for the observation of
Total lon Current | Multicollection .
the effects of tuning.

Detector. EM detectors used for detection via multi col-
ﬂ ﬂ ﬂ ﬂ lection after the mass spectrometer stage. Multiple detec-
tors can be used.

, , Faraday Cup. Faraday cups used for measurement of the
Mone  Primary FC | Ohject FC | . .
primary 1on current.

Start Voltage. Starting point for tuning scan.
Start voltage (V) : —12.01

Voltage Step. Voltage increment for tuning scan.
Voltage step (V) : 1.03

Points number. Number of steps in the scan
Points number: 25

Count time. Acquisition time per increment.
Count time (s) : 4.000

Start/Stop/Abort. Start: Starts beam stability recording.
Stop: Ends acquisition early, saves data. Abort: Stops
acquisition, discards data.

Show Curve. Opens Tools Display

Selected Value. Grayed out until completion of scan.
_ After using the mouse in the PHD display to select the
optimal voltage, the value is transferred to this line.

Ao Apply. Applies selected voltage to the selected element.
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b) Tools Display

Ty Tools — Display o

X min: 0.00
PRINTT Display Unit: | Cntfs Cnt E X max: 000
% ¥ min: 1.00
e
Y max: 100000000

Multiple EM detectorswere
selected to observe the
effect of tuning on the
multi-collection stage.
Optimize tuning for all

4 collectors.

C il

Figure 2-19: Tools Display Window.

Menu Details: b) Tools Display

_ : Display Units. Either as counts per second (Cnt/s) or as
Display Unit: [Cnt/s Cnt | counts per scanned field (Cnt)

x-AXxis. x-axis range

¥ min: 0,000

Jostoloh |
o 3 b

X max: 25.000

T y-Axis. y-axis range

Y omax: 1000000,0

b w2

Log/Lin. Format of the y-axis (logarithmic or linear)
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a) High Mass Resolution Scan - Conditions

High Mass Resolution scans are done
after the mass spectrometer stage;
therefore only these detectors are
options.

X-Deflection, deflection voltage and
mass are used interchangeably in this
sub menu.

—

N

i NANOSIMS 50 — HME Spectrum

Dir: fexportfhomefims/datasIOE/030218

File name (hmr) : MoMame_4 Save |

—— Dpetector: Fcs | #1 |42 |43 [#a 45| 1D |

Start voltage (V) : 0.00 —EDG?J,T 200
Voltage step (V) : 1.00 o - a
J 1 J 1 J
Points number: S0
I i '1= T 11 14 254
Count time (s) : 0.5340 —
- i 7 1 1 1 @ 1o
START
[:} %%Ei(%%i"i
| :
&
L1090 {um) : 44.73 SHOW
L5-95 (um) : 50.25 Sl
L50 fum} : 27.00 Apply LSO In Setup

L —— CL{um): 0.00

Selected Yoltage (V) : 20.95 Bpply )i
Center Line Yoltage (V) : 22.71 Apply CL
Close ]

Figure 2-20: The High Mass Resolution (HMR) Scan Menu.
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Menu Details: a) High Mass Resolution Scan - Conditions

FCS|#‘I|#2|#3I?#5|LD|

Detectors. Select the detector used for tuning. Only one
detector can be tuned at a time.

Start voltage (V) : 0.00

Start voltage.Initial potential of the deflector plates in
front of the EM.

Voltage step (V) : 1.00

Voltage step. Increment size for the scan

Points number: 50

Points number. Number of steps for the scan.

Count time (s} : 0540

Count time. Acquisition time per point of measurement.

Start/Stop/Abort. Start: Starts beam stability recording.
Stop: Ends acquisition early, saves data. Abort: Stops
acquisition, discards data.

L10-90. Distance over which the signal rises from 10%
of the maximum to 90%, expressed in um. Serves as a
measure of the quality of the left shoulder of the spec-
trum.

L.9-95. Distance over which the signal goes from 5% to
95% of the maximum.

L50. ?22?2?

CL. Center line - Automatically determined maximum of
the HMR spectrum

Apply LSO In Setup |

Apply L50 in setup.???

Selected Voltage. Deflection voltage selected in display
window with mouse (yellow line). Important for the dis-

tinction between isobars such as '2C!°N and 13C'*N.

Center Line Voltage. Deflection voltage to center maxi-
mum on detector

Apply ]

Apply. Transfers selected voltage to deflector potential
settings.
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Apply CL. Transfers voltage settings to center maximum
Apply CL . .
B2 EL on the detector to deflector potential settings.
b) HMR Display

= HWHE - Disslay
@ K mxig mpitc | Upley Marz. Miaong E E
E K mlia @ —20L040 Vi 100 .

ARAIY (umfVl o 2700 T o e E:' Y mms ;RO

Figure 2-21:View of HMR Display Window. Moving the bar sets the voltage of the deflector or lens
that you re checking.
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LSed,

Chapter 2: Tuning

l&n Eeam;

a) Secondary Ion Beam - Conditions

Scan has not been run yet - some
options are grayed out or N/A.

.

o MAMOSIMS 50 — Secondary lon Eeam

by Feipewiihorns St S e s

File name Laild o odanme

Detector: FCs |#1 #2 | #3 | #4 | #5 | 1D |

Plane : | Horizontal  Vertical

Start voltage (V) : —26.37 _200 —
1 J J 1

228
) —
Voltage step (V) : 0.15 o T
Points number : 20 5 sj T 2ss
Count time (s} : 1,000 ; ',—'ﬁ 10
START s
[> STOEY
. : 3
&
| L50 (V)1 N/A SHOW
CL{VY : MAA CURVE

N
Spiackad Vaiue IV

Figure 2-22: View of Secondary Ion Beam Conditions

Menu Details: a) Secondary Ion Beam - Conditions

FCs [ #1 w2 |43 | wa |85 |0

Detector. Selects detector used to monitor the quality of
the secondary ion beam after the mass spectrometer
stage.
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Plane. Toggles between horizontal (Cy) and vertical (C,)

Plane : | Horizantal  Mertical . .
Q alignment of the secondary ion beam.

Start voltage.Initial potential of the deflector plates in
Start voltage (V) : —26.37 front of the EM.

Voltage step. Increment size for the scan
Yoltage step (¥} : 0.15

Points number. Number of steps for the scan.
Points number: 20

Count time. Acquisition time per point of measurement.
Count time {s) : 1.000

Start/Stop/Abort. Start: Starts beam stability recording.
Stop: Ends acquisition early, saves data. Abort: Stops
acquisition, discards data.

> srow

Show Curve. Opens display window.

L50 (V): 22?

CL (V): Focuses signal maximum into the selected
detector.

Apply CL. Applies potential CL(V) to detector plates to
center the signal peak in the detector.

I Selected Voltage (V). Alternative voltage selected in the
displayed curve of the secondary ion beam scan.

Apply. Applies the selected potential from above to the
deflector plates.

Save to Def Analysis. Writes values to Def Analysis file.
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b) Secondary Ion Beam - Display

r,,‘ Secondary lon Beam — Display N

Er ][]
X min: -26.37, ¥ min: 1.00
bl
E X max: —2359 Y max: 1000000

AMECA NANOSIMS 50 / Sec. lon Beam spectrum (Cy) 19.02.03 08:54
rolley 1 / SCANNING MODE

B:3510.112 /R:1687.17 /M : 26.031

L50 :0.00/CL:0.00/IMax : -1

Figure 2-23:Secondary lon Beam Display Window.

Menu Details: b) Secondary Ion Beam - Display

- x-AXis. x-axis range
X min: —26.37,

K max: —23.539

=X —

A y-Axis. y-axis range

e w2 =

Y omax: 1000000

Log/Lin. Format of the y-axis (logarithmic or linear)
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a) Real Time Imaging - Conditions

Scanning field (265x256 max) and
offset from center via range and
starting point

Detection mode for secondary
ions - Total ions or mass-filtered

Scale : WE Init)
Physical dimension of scanned
field — Raster {um}: Z3.600
Left Image TR#1 Right Image TR#2
Full Scale : 20 &)= Full Scale : 10 [&] =]
Offset: 0 [= Offset: 0 [Ze
Parameters carried over from Symbol : 12C 14N Symbol : 31p
trolley set-up T~ am.u: 26031 am.u : 30,985
Radius : 187,172 Radius : 204,206
EM/FC: EM EM/FFC: EM
Data from RTI scans are not START o
saved as a file - Stop/Abort choice. o ERE Close )

N

rﬂ,? MANOSIMS 50 — Real Time Imaging

Counting time / pixel {us) : 100 £ =]

A7 NYMax: 256 ==]

MNXMax: 256
T~

Scanning Frame
Height: 256

NKLow: 1 ‘'] NYLow: 1

—+— Detection mode :  Total lon Current | Multicollection
Detector: [1 [2 3| 4|

. Sending RTI Command...

Figure 2-24: View of Real Time Imaging (RTI) Menu.

Menu Details: a) Real Time Imaging - Conditions

Counting Time/pixel. Acquisition time per pixel. has to
be balanced between signal intensity and scan rate.

NXMax: 255 &=

NXMax. Right limit for scanned range
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Width. Number of scanned points in the horizontal.
Width: 256 - [7|

: NXLow. Left limit for scanned range.
NXLow : 1 i

NvMax: 255 /|7 NYMax. Upper limit for scanned range

_ Height. Number of scanned points in the vertical
Height : 256 B

_ NYLow. Lower limit for scanned range
NYLow : 1 £

TIC/MC. Detection of either total (TIC) or mass-filtered

Total lon Current | Multicellection .
secondary ions.

Detector. Selection of up to two detectors in multi-col-
petector: IT IT ﬂ ﬂ lection mode.

Scale. Linear or log(10) scale for counts per pixel repre-
Scale : g} ﬂ sentation in the real time scan.

Raster. Physical dimension of scanned field. This setting

EEIEET T ZEE determines the magnification of the final image.

, Init. Transfers the settings for the scanned field to the
Init g
nit) instrument.

Full scale. Counts per pixel for maximal signal in repre-

Full Scale : 20 . .
= sentation of the real time scan.

Offset. Lower cut-off for representation of counts in real

Offset: 0 .
— time scan.

Symbol. Label for the detected ion. Carried over from
set-up panel.

a.m.u. Nominal mass of the detected isotope

Radius. Position of the trolley.

EM/FC. Detector type - selected in the set-up menu,
either the moveable electron multipliers or the Faraday
cup behind the mass spectrometer stage.
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Start/Stop/Close. Starts and stops the real time imaging
ce | scan, and closes the panel.

START|
[=
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