ACSM Analysis Tutorial

Phil Croteau — croteau@aerodyne.com
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Wavemetrics lgor Pro

Aerodyne offers software analysis tools for its mass spectrometer
products without charge to our users. Our software tools run inside the
Wavemetrics, Inc. Igor application software which is not freely
distributed. We remind you that Aerodyne instruments are delivered
with a single-seat Igor license that can be used for running Aerodyne
data analysis tools available on this page or any other data analysis. The
Wavemetrics license is limited to one user at any given time, but can
involve multiple computers. Users who need more seats should acquire
additional licenses from Wavemetrics.
(https://www.wavemetrics.com/order/order.htm)
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https://www.wavemetrics.com/order/order.htm

Basic Analysis Software

e acsm_local _abcd.ipf (version a.b.c.d) most recent is 1.6.0.3
* Bulk of ACSM Specific routines for real-time and off-line analysis

* GlobalUtils.ipf

* General purpose lgor utilities originally written by Scott Herndon, now
maintained by Tara Yacovitch

* Both of these are required for ACSM analysis
 Compatible with Igor 6 and Igor 7
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Other random tools

e ACSM_ExtraProcs_0000.ipf

e ACSM_ErrorCalculator_0101.ipf

* ACSM_Export_0022.ipf

* ACSM_mzScatterPlotMaker 1001.ipf
* ACSM_CMSMatrices.ipf

* This summer will see a push on integrating these into main package.

5/8/2017 ARI MS users meeting, PKU 4



File Edit Data Analysis Macros Windows Table Misc Help | ACSM
L Panel Tools ) Build, Rebuild, or Bring to Front ACSM Panel Ctrl+1
Graphs Tab Right Ctrl+2
Calibration and Tuning Tab Left Ctrl+3

Help

In Igor with ACSM_Local and GlobalUtils loaded in, we have
an ACSM drop down menu with a bunch of tools.
First step is Build the Panel, you can click or hit Ctrl+1
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File Edit Data Analysis Macros Windows Table Misc Help

Panel Tools Build, Rebuild, or Bring to Front ACSM Panel
Graphs ab Right

Ctrl+1

Calibration and Tuning
Help

D ataload | Analyziz | Calibration/Tuning | E xport | FragT able I Status | Misc. |

Data Load Functions

Enable Live Loading [] Enable Auto-48 Corr?

source | > | CACSM:ACSMData:ScarData |
AR LE Meth | s s | |

File Lizt Table | proc. default graphs |

| FRebuldFielist | TimeZone| UTC| v |
Start [ 01/01/1904 08:23:52 || 5> |
End [01/01/1904 08:23:52 || 5> |

Files | 00000

* | Switch to D ataLoad
- | no errar
méz scan | p | 05/08/2017 21:50:52 0.05 |
ACSH Local Version 1.6.0.3 Released April, 2017 ACSM DAL Yersion 0... -
5/8/2017
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File Edit Data Analysis Macros Windows Table Misc Help | ACSM

Panel Tools

Graphs

Calibration and Tuning

Help

D ataload | Analyziz | Calibration/Tuning | E xport | FragT able I Status | Misc. |

Tab Left

l Build, Rebuild, or Bring to Front ACSM Panel Ctrl+1
ab Right

Data Load Functions

L Enable Live Loading [] Enable Auto-48 Cor? Files | 00000
source | » | CAOEM:ACSMD ata S canData |
ABLKMeth [wxs || FileList Table | |

roc. default graphs |

| FRebuldFielist | TimdZone UTC| v |

Start | 01401 ;1504 032352 || »»
End |01/01 ;1Iau4 032352 || »»

- T

* | Switch to D ataLoad

- | no errar

méz scan | p | 05/08/2017 21:50:52 0.05 |
ACSH Local Version 1.6.0.3 Released April, 2017 ACSM DAL Yersion 0... -
5/8/2017
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Source button allows us to
load from directory that is
not the default DAQ
directory

Path to folder: “: WzershoroteausDocumentshACS M gortt orking ersions,

Browse

Cancel | |




File Edit Data Analysis Macros Windows Table Misc Help | ACSM

. Panel Tools

Graphs

Calibration and Tuning
Help

D ataload | Analyziz | Calibration/Tuning | E xport | FragT able I Status | i

| Rebuild Fielist | TimeZune

Start | 01/01/1904 ualaa 52 | s
End | 01/01/1904 ualaa 52 | s

- T

Ctrl+1

» Tab Left

> l Build, Rebuild, or Bring to Front ACSM Panel
4 ab Right

Select a data folder
CSM Local 1.6.03 Released April. 2¢ = containg yyyymmdd
ot Lond Funciione stamped folders with

L Enable Live Loading [] Enable Auto-48 Corr? Files | 00000 ACS M Data a S W ritte n by
source | » | E;AW ' |
| |
AB LE Meth | xx; wx | File List T able | | proc, diault graphs | DAQ

* | Switch to D ataLoad

- | no errar

méz scan | p | 05/08/2017 21:50:52 0.05 |
ACSH Local Version 1.6.0.3 Released April, 2017 ACSM DAL Yersion 0... -
5/8/2017
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tri+
Ctrl+3

Pick path to source .itx files

I . RIEDAta
{1 oo

20151231

L 20160101

A 20160102

A 2060103

A 20160104

A 20160105

. Shipping Requests

i ShutterMotorControl

i L. SIRTA dublicate
<

| Make New Folder |

Path to folder: “::HUsersfrnEeaumncumenfsmtgm O DT ETZI0E .

| Cancel | |




Drataload | Analyziz | Calibration/T uning | Ewpart | FragT able | Status | Misc. |

Data Load Functions

Enable Live Loading [ ] Enable Auto-#E Con?

Files | [F] 278

solce | ¥ | C:Uzers: croteau: Deskiop: sampleDéta:

AR LK Meth | wx; = ||

File Lizt T able

| proc. default graphz |

Febuild FileLizt

Time Zone | UTC VI

Start | 12/31/2015 00:20:16 || 53
End | 01/05/2016 15:00:365 || 53

*|[ 5/ E]01/05/2016 00:00:00 ...

- | rio efror

Mz scan |

5/8/2017

ACSM Local Yerzion 1.6.0.3 Releazed Apnl, 2017 ACSK DAL Verzion 0.

p 05/08/2017 21:50:52 0.05

[number of folders (days)] total
number of files

Start and end date of data set in source folder
These can be manually edited or you can use
calendar tool to select a subset of the data

“Load” loads and processes all of the
data in Start-to-End time range
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What ACSM Local does when it loads a file

e Load Raw MS Data (sample and filter)

* Auto locate air and naphthalene peaks and do m/z calibration
* Apply default ion transmission correction (more later)

* Calculate peak intensities in sample and filter

* Take difference (MSSDiff)

* Apply fragmentation patterns to get species mass spectra

e Sum all peaks in species mass spectra

* Apply calibration factors to calculate loadings
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| -]

] ACSM Local 1.6.0.3 Released April, 2017 = P Time_series_plot = =R i J/
Cataload Analysiz Calibrationd Tuning Ex=port FragT able Status Mizc) |<panleft<| »panright:| <widen: || Scale’y ~ N /05/2015 18:00 36 < : 4 Blacklist [
N B47.5CA.33 Ton/ 337 C e 0.06/0.08/0.04
dla Lod unctions
[ [ [ [ | [ [ [ [ |
Enable Live Loading [] Enable &uto-4B Con? Files | [B] 278 20 NH4 4
soyrce | | Cllzerscroteau: Deskiop:zampleDdta: ;
)
AB LK Meth | xa; ws File Lizt T able proc. def sult graphs E
=]
Febuid FileList Time Zone | UTC | w “:—;
Start|12/31/2015 00.20:16 || »» 2
=
End |0105/2016 18:00:36 Fr E
Review Batch Load
) LITC: Time )
R4 BI0A05/2016 00:00:00... :
‘ [ ] P Diurnal_Plot E=R|ECH =5
o errar
[ I _]
m/z scan | p | 05/08/2017 21:50:52 0.05 0.7
ACSM Local Version 1.6.0.3 Released Aprl, 2017 ACSHM DAD Version 0... Credits 0.6 7

Process Default Graphs pops up Time
Series, Diurnals and a couple of other
useful graphs

00 0600 12:00 18:00 00:00
5/8/2017 ARI MS |

dat




] ACSM Local 1.6.0.3 Released April, 2017 == = Diagnostics provides d QUiCk view

Dataload Analysiz Calibration/T uning Export FragT able Status iz Of O u r ba SiC C h ec ks ° a i rbea m
Inspect/'Browse "ib" Bazic Diagnostics ¢ ’
Add (ib_bar) vs time ta | raph _emor_ v Diagnostics pressure, vaporizer temperature
Open Mew Template Fareground b ain ib [ Tunir[g Flot!
DAL Y glue Explorer
Select lon List | 28:43+44 55457 Plat | |Clean
Frag Dafa Diagnose
Time Series Carr. [ ] uze conection wave v
lon Tranzmizzion Carr. [ Use Measured RIT W \ 4
Apply Conections s DiagnosticsPlot == e
® Lines () Markers 0.00
oSt New Start Events
Response Factor 36.10 _E-‘S
*| Switch to Analysis It Pressure = Response Factor (amps/ug/im’)
. Aitbearn 1.330 B
nio ermar 4%%8
‘Vaporizer Temp 1315 :M
mdz zcan | p | 08A08/2017F 215052 0.058 [ Napthalene 4%6% ] Inlet Pressure (Torr
ACSM Local Version 1.6.0.3 Releazed April, 2017 ACSM DAL Version 1.5.0.0 Credits [ Chamber Temp g% :apc
60 1 —
| o=
/ gg — Airbeam .
s
Can also use DAQ Value Explorer to plot time 646’5
. . = Vaporizer Temperature (oC)
series of the other ~80 housekeeping 645.5 | |
11212016 11412016
parameters recorded by DAQ UTC Time
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B Set Referance Plot =8 ===
| -
a] ACSM Local 1.6.0.3 Released April, 2017 oo s | 5 o s
Dataload | Analgsis CalibrationdT uning Ex=part FragT able Status Misc. > 1;2: o e
Inspect/iBrowse "ib" Bazic Diagnostics 1 2!2?.12?"&%&2%’2?.’&2&
. B4x10”
Add [ib_bar] vz time to | graph _emor_ W Diagnostics > % 6.2
Open Hew Template Foreground Main ib Turning Flat! é 22: i 9 Eomra e
AL W alue Explarer o8
Select lon List | 28:43+44,55457 Plot | Clean g
Frag Data Diagnose émmdn
Time Senes Corr. NH4 W %
lan Transmiszion Corr. [] Use Measured RIT Color by Time W 112n016 o 10t
U ime
Apply Carrections Plat Data Diagnozstics
l‘ [ [ [ ” [
Time Series Correction” corrects for time-
dependent changes in sensitivity (SEM
" Switch ko Analyziz .
o err Decay) and/or flow rate by comparing
wzscan| p | 05/08/2017 21,5052 0.05 measured air signal at a given point in time
ACSM Local Version 1.6.0.3 Released April, 2017 ACSM DAQ Version 1.5.0.0 Credits . . . .
to air signal when calibration was
performed
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i Set Reference Plot ol o)==
Reference N2 1.00e-07
, . 1330 _ Reference 02 2.51e-08
Reference Ar 1.57e-09
a ] ACSM Local 1.6.0.3 Released April, 2017 E=REEE =)
oca S Blegse prl .- E 1.320 4 Reference T  |32.4
. - - - - g 1.315 4 Reference Nap. |2.12e-11
Dataload Analysiz Calibration/T uning Export FragT able Status iz 1310 Befezeace RF [3.6le-1l
Drag a marquee to set
- - - - 1.305 - : -
Inspect/Browse "ib" Basic Diagnostics e o
6.4x10° - h : f‘ I : b I
Add [ib_bar] vz time to | graph _emor_ W Diagnostics 2 a2 T IS IrSt pa neltis onso ete
1S
5 - s | lyzing d
Open Mew Template Foreground kain ib [ Tuning Flot! 2 el e O s uniess ana YZI ng ata
N Panel
.
| DA Value Explorer . from early version of
Select lon List | 28:43+44.56+57; Flat | |Clean 2
w L3 I . k
- 2
F[ag Data D|agnuse ggmmo'“ ACSM DAQ So Just c Ic
oJl
big butt
Time Senes Carr. [ use correction wave Diagnostics MH4 W g lg ution
T T
lan Transmiszion Corr. [] Use Measured RIT Color by Time W 11212018 11412018
UTC Time
Apply Comections i i
PRY PIDt DEItEI DIEIQFIDS':ICS ] Time Series Corrections Panel \EI@
C b Setup
£ ” [ T q Use Pressure Use This Sensitivity Tracer N2 ~
£ aex0 [ b
8 38 P \ T ‘
S [ 1 o
=3 34 — 19 Raw -
1213112015 1212016 11412016 % 18
acsm_utc_time E
o 17
K
145 T T B S 18
. - - 140 — £
Switch ta Analyziz S amsf [ k]
g 1307 4 |F 15 i
" | no emar & 1251 T
120 | | - P 14 | ‘ i
123172015 1212016 11412016 1213112015 1/2/2016 114/2016
Mz sCcan | jul 050842017 21:50:52 0.05 acsm_utc_time acsm_utc_time
. Sensitivity Tracers POFP
ACSM Local Version 1.6.0.3 Releazed Aprl, 2017 ACSM DAL Version 1.5.0.0 Credits | | ] 2 Resmooth Toole
164 TOF ] 02 Sigmas/Step |10 |2
[l 2z Iterations | 1 &
15 BS e, (] nizp. Paints | 3 G
EN R i
MRS = e Re-Smaoth
(=] = i
1.3+ ot iy |
85 Reference State
1.2+ N2 1.00e-07 | 02 2.51e-08
| |
12/131/2015 11212016 11412016 L. 57c-C° N 132
acsm_ute_time T 32.4 Nap. [2.12e-11
PO Response Factor | 3.6le-11 RE/NZ |3.6e-04
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X Time Series Corrections Panel E@

Comections Setup
% . i I I 4 Usze Preszure |Jze Thiz Senzitivity Tracer N2 W
VR 34 [ ]
@ 26 P T T
§ 34 - E 1.9+ — Raw _
§ il | | ] c =— Smoothed
121312015 1212016 1412016 -% 18k a _
[1}]
acsm_utc_time =
o 17 —
-
b
1.45F T — = 16 _
o 140f - E '
> 135k = g
g 130 o P |F 151 i
@ 125 — E
1201 | | ] 140 | , .
123112015 1122018 1142018 12/31/2015 11212016 114/2016
acsm_utc_time acsm_utc_time
Sensitivity Tracers FPOP
H2 Resmooth Tools !
I
154 70 [+] 0z Sigmas/Step | 10 >
v ar Iterations | 1 o —
5 E5 ka ]:l Nap. —
15 _— Y C Paintz | 3 &
= [=] i
= | = S,
WA Z0E B Re-Smmooth
o | = .
A Refe- ice State
42 2 |1.00e-07 | 02 | 2.5le-08
| |
1213112015 11212016 1742016 SR 1-57c-09 [REau 132
acsm_utc_time T 32.4 Hap. 2.12e-11

FOP Response Factor 3.6le-11 RE/NZ2

Bottom left graph (c) is measured air signal (m/z 28 32 and 40) - these should
do the same thing

Top right graph (a) is the actual “correction factor” — it is calculated as the ratio
of the reference airbeam to the measured airbeam.




uj ACSM Local 1.6.0.3 Released April, 2017 = |[= =]
Dataload | Analysis Calibration/T uning Export FragT able Status Misc.
Inspect/Browse "ib" Basic Diagnostice I
Add [ib_bar] ws time to | graph _emor_ “ :‘ED”US“CS 3 ] U N H4
Open New Template Foreground Main ib uning Flot! — D
) DA Y alue Explorer ':YE: 2 - 5 rg
Select lon List | 28;43+44,55457; Plat | |Clean - — S D'd-
Frag Data Diagnose E 2 . U N D 3
Time Seres Corr uge Comection wave Diagnostics MNH4 v ‘ Eg 1 5 — I: hl
ki Calar by Time W = - D - | D
Apply Corections g [ Flot D'ata Diagnostics -E-T] .1 U ng na rg
j .
0.5
D - U 1 I
N B T -
: n::rnro - :}r ol hn‘.r = hn‘.r = E’ = hn‘.r = hn‘.r
2 = = = oy ey
w2 scan [ p [ 05/08/2017 21 5052 0.05 c;; £ £ o = o
L § 8 § § § §
ACSM Local Version 1.6.0.3 Released Apri, 2017 ACSM DAG Version 1.5.0.0 |CrBdil5| i) ,‘_‘3." ,}?"’ o ,ﬁ" "
¥
UTC Time
Time series correction can have a big
effect on calculated mass loadings
L Time_series_plot == ==
<pan lefts| >panrighty| <widen> || Scaley | © /05/2016 18:00:36 < ¥ Blacklist
T T T 475033 Tan/ 327 C ugim°:1 24 0.06/0.08/0.01

18 — Faw -
— Tyl & 2.0

-+ a !
15

1.7

e &d O odreclich
Loadings (ug/m3)

ORIGINAL TIME SERIES

== (Chl

10
1.6
1.5 —
141 I I -
121015 1218 1206
acsm_ubs_time
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] ACSM Local 1.6.0.3 Released April, 2017 o[- eE]

Drataload Analyziz Calibration/T uning Ewpart FragT able Status Misc.

Data Load Functions
Enable Live Loading [ ] Enable Auto-AB Can? Files | [B] 278
soyrce | | Cllzerscroteau: Deskiop:zampleDdta:
AB LK Meth | xa; ws File List T able proc. default graphs

Febuild FileList Time Zone | UTC | »
Start [ 12/31/2015 00: 2016 Fr

End [01/05/2016 18:00:36 o

[ Review Batch } Load
[ B/ B]01/05/2016 00:00:00 ...
| nio errar
mz zcan | p | 05/08/2017 21:50:52 0.05
ACSM Local Version 1.6.0.3 Released Aprl, 2017 ACSHM DAD Version 0... Credits

5/8/2017

=l Table1:5pecname,RIE,CE.Masscalib_nitrate
RO | | |org

Paoint Specname RIE CE Masscalib_nitrate
0 Org 14 1 3.61e-11
1 MH4 7.99 1
2 S04 0.81 1
3 MO3 11 1
4 Chl 1.3 1
b

Review Batch allows user to edit RIE, CE,
and NO3 Response Factor. Changes here
also get applied when we click on “Apply
Time Series Correction”
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i ACSM Local 1.6.0.3 Released April, 2017 | = | ==

Datal oad Analyziz Calibration,/T uning Export FragT able Statuz hizc.

Inspect/Browse "ib" Baszic Diagnostics
Add [ib_bar] vz time to | graph _efror_ W (V] Diagnostics
Open Mew Template Foreground b ain ib [ Tuning Flot! i
; " : DAL Yalue Explorer & RIT El@
Select lon List | 28:43+44:55+57; Flat | | Clean Pick a fit function | Expanertial | » Re-Fit
Frag Data Diagnose °
Time Series Corr. uze corection wave Diagnostics MH4 W | | Ap pl Ied By DEfa u It
[ lon Transmiszion EDr»r.th Lse Measured HIT Color by Time v 10
it ections Plot Dlta Diagnostics
Calculated from
§ 08¢ naphthalene internal
u *
n L
z ' standard
" | Switch to Analysiz E 06— *
" | mo error >
[
méz scan | p | 05/08/2017 21:50:52 0.05 é ‘..\‘ Fit a pplied When ”Use
ACSM Local Version 1.6.0.3 Released April, 2017 ACSM DAL Version 1.5.0.0 Credits = 04+
< Measured RIT” checked
a
. L] o o LY
Relative lon Transmission: 02 o Averaes Caicated RT -
. . = [efault Correction
COrrECt fOr pOOr tra nsmission = Calculated correction (fit to average)
. = = RIT in Analysis versions prior to 1.5.0.0
of larger m/z ions through the 0.0 ht | | | 4
0 a0 100 150 200
quadrupole.
m/z (amu)
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= T T T T E
- NH4 i
i ACSM Local 1.6.0.3 Released April, 2017 [e@f=]| & 30 Org ]
. £ . — b
Dataload Analyziz Calibration/T uning Export FragT able Statuz izt & ﬁg; 5
= | — _:_
Inspect/Browse "ib" Basic Diagnostics . 2.0 — Chl :
—n .
Add [ib_bar) ws time to | graph _emar_ W Diagnostics —E Org Before RIT Correction
. m
Open Mew Template Fareground bain ib [ Tuning Plat! b
DAL Yalue Explorer
Select lon List | 28:43+44 55457; Flot | | Clean
Frag Data Diagnose

Time Senes Corr. uge COMection wave Diagnostics MH4 W

Color by Time L
Apply Carections Plat D ata Diagnostics

1.5 —
" | Switch to Analpziz
" | o errar
Mz scan | p [ 058/08/2017 21:50:52 0.05
- 10 —
AC5M Local Yersion 1.6.0.3 Releazed April, 2017 ACSM DAQ Version 1.5.0.0 Credits

Loadings (ug/m3)

NH4
Org
— 504

Effect of RIT is relatively small unless 0s|- =
there are big deviations from the
default.
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