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Tofware 3

 Please upgrade!

e Aerodyne is not supporting Tofware 2.5.13.
e Tofware 2 has known bugs.

 Download Tofware 3.2.40208 from the Knowledge Base (support.aerodyne.com). Send an email to
cacc-support@aerodyne.com if you need access.

e Search for KA-01180

e Runs under Igor 7 or Igor 8 (but not Igor 6).

 Windows or Macintosh operating system, except Catalina!

e Igor Licenses: We deliver the TOF-ACSM with a 1-seat license to run Acquility on the instrument
computer and a 3-seat for data analysis by up to 3 people. If you need more licenses, go to
www.wavemetrics.com.

* Tofware is proprietary and encrypted.

e Tofwarelicense*.ibw in C:\Users\Documents\Wavemetrics\lgor Pro X User Files
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What is New in Tofware 37 2 Parts!

e Big change in indexing between Tofware 2 and Tofware 3 = 2 part analysis

e Part 1indexes and analyzes 1 sec mass spec data
e Acquility 2.3.9 — 20 s filter/20 s sample
e Integrate MS peaks to unit mass resolution (UMR)
e Calculate diff data
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Part 2

e Part 2 indexes and analyzes on sampling time base (40 s, 10 minutes,
etc.)

 Check IE, RIEs and CE (including CDCE), apply AB correction
 Calculate mass loading in ug/ms3
* Plot mass spectra
e Calculate MS and err matrices for PMF
* Concept of Workflows

e Set of steps for data analysis
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Workflow 1

Tofware | v3.2.40207

LU "Mm"e Research | Add file | | Add folder | ° .
- _ _ * Yellow buttons are required actions,
File info Userdata Log Plot Workflows Misc Files Ranges & masks [1
L]
ACSM data processing part 1 B Change o Date&Time grey buttons a re Optlona I
1 2020-10-15 19:05
Refine mass calibration 2 2020-10-15 23:53
3 2020-10-16 04:41
‘1’ 4 2020-10-16 09:29
5 2020-10-16 14:17
SELUZIREE UE 6 2020-10-16 19:05
. 7 2020-10-16 23:53 . . . .
s 2010170041 e Saves _dif files for loading into
NP 3 2020-10-17 09:29 -

10 2020-10-17 14:17 WO r kfl OW 2 °

Integrate peaks 11 2020-10-17 19:06
12 2020-10-17 23:54
‘1’ 13 2020-10-18 04:42
14 2020-10-18 09:30
Refine sample/filter buf regions atm/fz |48 |¥
+
Calculate sample, filter, diff File status

E i e i, s s $a b, L T
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Workflow 2

Tofware | v3.2.40207

WesH .-'Aemd}-ne Research | Add file | | Add folder |

e e — * Yellow buttons are required

o precsnipan? Tl popes actions, grey buttons are
| — _ , 8Iey
Capture Vaporizer? “ Results and general ploting options 1 2028-18-1515:05 .
___ AC5M data and plotting options 2 2020-10-15 23:53 O t I O n a I
mrh&znfﬂrﬁm”s diagnos. | ||\ f e uz/m3 units [skse jons/s) 3 2020-10-16 04:41 p
an Z Unit Conversion
w/ |uze the airbeam comection (if generated) 4 2020-10-1603:23
4 Jse the £DCE [f zenerated] 5 2020-10-16 14:17 .
| el e Left: Analysis Panels
Species & frag (@newplot () Append o top piot | 7 2020-101623:53 .
dizgnostics panel = = : 2020-10-17 04:41
Data set :
'1’ I;:D'rf'feneme | )sample | Filter | g 2020-10-1705:25 ° ° e
o 00y * Rignht: Plot time series an
i+ [ ]
Efﬁmﬁlz;'lc?::;n[igca ___ ACSM species and fragments time series plots 11 2020-10-17 15:08
Species: | Org,NO3,504,NH4,Chl, 12 2020-10-17 23:54
v 1 aoaoto1506a mass spectra
calculate, plot emors Expart to csv file,

14 2020-10-13 09:30
don't plot

Standard analysis plots

. somcons e s e Some analysis options not

=2 | available for capture vaporizer

_ ACSM average mass spectra plots
Species: | Org,NO3,504, NH4,Chl,H20,
The RIEi= not applied to species in mass spectral plots.

et st to default Plot mass spectrum

AB, CDCE file comrection status TOF-ACEM website help
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Workflow 2: AB Correctionr Panel

AB correction, diagnostics | all E\@

Airbeam Correction nzin Panel

3.2
. . . 2.8 — :
Loads calibration data from first ] |
datafile. Can change if needed. e Airbeam corrction factor, uitess
+/ |show AB cormection factor 300 |
+/f |show sample A6 filtter A (purple] 250 _ME ¢
W [show flow rate 200 *
USWHF 150 _\_'f—w_
EWrE diagnostic displ W Airbeam, HZW r
aporizor temperature, C 1.385 — W
Filament emission oument, ma 1.330 |
Detector voltage, v 1:375 ]
Heater bias voltage, W 1.370 —
Analog in 03, V Anakog in 05, V 1.365 —
1 1 naloz in nalos in 05, —hssrr s s s s - FI t S na s s s e e e m =
Quick access to instrument | 1360~ o rate s
_ walees within D0 files [one perfile) h
. . calibration factor, ions/pg 8 h t
diagnostics. B o] [
AE reference, lons/s 4 | JM% ﬂ‘ }
RIE NH4 RIE Chl 5 ILIUJ M\) wlll.f‘. E
. |
FiEscs HECE o Species, ug/m3
RIE NC3 | T | T | T
12:00 AM 12:00 AM 12:00 AM
10/16/2020 10/17/2020 10/18/2020
uTC
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Workflow 2: Species and Frag Panel

RO E

Load fram HS file
Save to H5 file

miQ

NO3

504

10

12
13

15
16

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

15,-frag_NH4[15]
0.04*frag_Org[13]
0.25%rag_Org[18]
0.225*rag_Org[44]
0.000691*frag_Ora[1
0.002*rag_Org[18]

24 Arag_S04[24]

o

2

frag_Org[44]

29
0.022*frag_Org[29]
31,4rag_NO3[31]

0.04*frag_N0O3[301.0

30,frag_Org[30]
0.00405%rag_NO3[3
0.002*frag_N03[30]

0.04*frag_S04[18]
0 25°rag_S04[18]

0.67*rag_S04[64].0.

0.000681*rag_S04[
0.002*frag_S04[18]

0.005%frag_504[48]

0.21*frag_S04[48],0.
0.0079*rag_S04[32
0.022*rag_S04[32]

Measured ammonium (ions/s, RIE applied)
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Species & Frag Diagnostics Panel | all

Species batch table

gsmentation diagnostics | NH4 meas vs pred -

(= [=@]=]

Frag diagnostic plots Main Fanel Exit

Make/update plot

Data: Difference
Units: ions/s pop
i ABcom®:N CDCE*:N

400 —

200

Predicted =
2*(18/98)"S04 + (18/62)"NO3 + (18/35.5)Chl

I
200

I I I
400 600 800

Predicted ammonium (ions/s, RIEs applied)
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Workflow 2: CDCE Panel (Standard Vaporizer)

e Graph of which factor is
controlling CDCE.

Composition Dependent Collection Efficiency | all | = ” (=] ” 22 |
Composition Dependent Main Fanel
Collection Efficiency 0.65
&pplicable only for ambient data. Hl_gh-;Nr-ﬂF AMMF
CDCE paper by hMiddiebrook et al. o Acidic
] _ CDCEuser parameters 0.60
Step 0. Verify the NH4 RIE [unitless): 3.55
P M | nlm um 010 specie table to modify NHA 5 E
Step 1. Set min. NH3 TEWE E 0.55 L 0.00 'E;_
deteCtable NH4' Step 2. [Optional) Set smoothipe™aTame g =
O
0.50
Show unsmoothed spedies time series [CE=1)
Show smoothed species time senes (CE = 1)
0.45 et e e , | ,
® 1 12:00 AM 12:00 AM 12:00 AM
SmOOth the SpeCIES 10162020 101712020 101812020
. UTC
mass loading data. —

T
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Workflow 2: Standard Analysis Plots

r

Standard Analfiﬁdﬁlﬂﬂ\" El@ Standard Analygi EI@
A Data: Diffi = A ' - Crata: Difference Main Panel
Analysis pl&g Org fad vs f43 - U:i;: u:g‘:;”“ Main Panel Analysis pI§¢ Poor Person's PMF Unite: ug/m3 TS
Make/update plot Pop AB corr?:Y CDCE?:N Exit Make/update plot Pop ABcorr?¥ CDCERY Exit
0.4 -
30 - Calculated after Mg, et al.
Solid lines from Mg, et al.: Environ. Sci. Technol., 45(3), 910-916, 2011.
[~ Atmos. Chem. Phys., 10, 4625-4641, 2010. — Estimated OOA
;o Dashed lines from Lambe, et al.. — Estimated HOA
| Atmos. Chem. Phys,, 11, 8913-8928, 2011. 25 -
0.3
- |
=t
2 ! 20 -
= |
™ | o
S | E
; 0.2+ = 15 —
5 |
= | ‘
S | 10 — \
E i '
i | ‘ |I | '
0.1 | [ Al | |
| 3
| ., 59 I ¥ 1' ‘1
| ~,
~,
| .
| ~ ]
0.0 | | | | | |
| | | | | 12:00 AM 12:00 FM 12:00 AM 12:00 PM 12:00 AM 12:00 FM
0.00 0.05 010 0.15 0.20 100162020 101712020 10/18/2020
Fractional Org signal at m/Q 43 uTe
ARI AMS Users Meeting, Virtual, January 22, 2021 10



Workflow 2: PMF Export

 Improvements to error calculation.

"

PMF/ME-2 Data Export | all
Species: | Org

___ Units

o) e s

W [Use u=/m3 units (else ions/s)

» |Use the airbeam comection (if generated)

| W |use the COCE (if generated)

Electronic noise estimation

_ Output options

Trim data to this maximum my"0 [0 to ot trim) | 100
o/ [wam if file exists and will be overwritten
Name of itx file to be exported: | Untitled. it
Location of it file to be exporbed:

il
i

Change Show

Export data for PMF/SoFi

e Using non-baseline subtracted signals for ion

counting statistics.

e Electronic noise typically small, and set =0 as

default, but new panel to investigate.

e Please give us feedback!

Electronic noise estimate | all EI@
Electronic noise estimate from | . Num. of pts in standard devistion calculstions |10 | & e Aiditional displays
filter data m/Q time series - — - @) Time series of this m/0 |15 |%
Min ztm/q (195 | todo [z Recsloutate leckor it inobe esimite uUsing Jodlo) (_sartfvariance) for this m/Q time series
Unlock 2 Main Panel Bt (Rare) Calculzte estimates for e2ch file in toda (" File-based time series estimates () None
=
g 16
< ]
I AR A VAN
Z s %
PR PN S -y et b
=]
2 ]
5 60 180 182 184 186 188 180 182 194 196 198 200 202
i i i mid a
5 40 AT i DA o g by T
s ]
220 A
0
12:00 AM 12:00 PM 12:00 AM 12:00 PM 12:00 AM 12:00 PM
10/16/2020 101772086 10/18/2020
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