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Update on Software Status

Current Software Version: V 4.4.8

Software version that is most widely distributed right now:
AMS Version V 4.3mode

New Features inV 4.4.8:
1) Jump-MS*
2) General Alternation Mode*
3) Light Scattering

* Programmed by Jose Jimenez and briefly discussed at
last Users Meeting

| recommend that you all update to V 4.4.8!



Downloading AMS DAQ

Software
1) Aerodyne ftp site:
AMSIncoming\AMSUsers\ALLUsers\AMSSoftware

2) Jose’s Web Page( http://cires.colorado.edu)
Section 3.4. Resources for Aerodyne AMS Users

- provides direct link to ARI ftp site

You will be prompted for the Username/Password

combination that you use to access your folder on the ftp
site.

(Please see Tim or Manjula if you don’t have this
Information)



AMS Program Requirements

1) Pre-installation of the appropriate AMS Application Setup
Program

2) Pre- installation of the NIDAQ Software for slow/fast Data
Acquisition Boards

NOTE: The NIDAQ EXAMPLES FILE MUST ALSO BE INCLUDED IN
INSTALLATION

- NIDAQ intallation process places files accessed by AMS program(i.e.
NIDAQ32.dll and NIDEX32.dll) in C:\winnt\System32 folder.

3) The computer C drive must contain a C\AMS\AMSCode
folder with the following files:
a) AMSMenu.prm
b) AMSID.prm files.



Installing Application Setup
Program

« Application setup program that was installed at ARI in AMS
computers was a Win 98 version that enables you to run
any AMS executable made by me under a Win98 OS
System.

e | compile new versions of AMS executables under a
Win2000 OS so you MUST update the Application Setup
Program to the Win2K Version in order to run new version
of AMS program.

The WIin2K Application Setup can be downloaded from the
ARI FTP site in the following folder:

AMSIncoming\AMSUsers\ALLUsers\AMSSoftware\lnstalls\Win2Klnstalls



Installing Application Setup
Program

1) Uninstall Win98 Application Program
- go to Start\Settings\ControlPane\AddRemoveSoftware
- Remove Program called AMS

2) Install the Win2000 Application Program
- Shut down all other programs
- Go to copy of Win2Kinstalls folder and start the
Setup.exe

NOTE: Ignore the message that reports a conflict with the
shdocvw.dll



Software Requirements During
Field Campaigns

CD’s containing the following files should be
available:

1) NIDAQ Software
2) AMS Application Setup Folder from ftp site

3) AMSMenu.prm and AMSID.prm files.



New Program Buttons

. AMS - [AMS Yersion 4.4.8 (Sep 29, 2004}]

B3 File Edit Hel

Ip

SETTINGS

Aerosol Mass Spectrometer Software

Yersion 4.4 8 [Sep 29, 2004]

Copyrighted by J L. Jimenez, M. Canagaratna, J.T. Jayne, D.R. Worznop 1397 - 2004
HDF Interface Routings by Jonathan Allen (&S50 & MIT), 2000
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Jump MS mode

e Like MS mode, but scanning only a few
m/z

. LikeA“seIected lon monitoring” (SIM) in GC-
MS | A/
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S/N Improvement in Jump-MS
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Courtesy E.Nemitz (CEH, Scotland)
Obtained with Eddy Type2 Mode programmed by Jose Jimenez




Jump-MS Screen

W AMS - [AMS - Jump Mass Speckrum {IMS) Mode Data Acquisition & Display —— ¥Yersion 4.4.8 (Sep 29, 2004 — =] =]
E5.- File Edit Help — =] =]

O perating Conditions: Scan Part of the Jump MMS [k5] 1062004 15:58:25
LEL 196 =/ Sam: 1238 = Q0O a0 A5 as

A0 T1% B 96X Sp 88%

Ll 787 tTot BO6 = Sw 3
Rate: 1.0 MHz ¢ 50
mAsz: 17 Hz | ne 1043
CF: 2.0
bl 1800k G: 4. 9e+5

F: 2.160 +7-0.002
Inlet Pres(Torrl: 1.771
Amb Pres: 0,121

Smb Temp: -41.270
Heater Temp: 306.84E8

Diagnostics: \/
AB JMS: D.00e+0 H= x

JMS 5 MS Cal 000
TOF 0.00=+0 T/ 0.00

kM5 9.84e+6 .JA 0.00
Single Particles:
CFC not connec ted

S ENERAL Alternation Difference Mode (DOpaen - Closed) EEARM OFPEM
b Funning Time Trend of the JMS Signal Raws JkS Scan of the Current msz
Eddy2 Mode Info 56 =6 myfz = 46

EddyZ kMode iz OFF

msz Steps in JMS Mode:

&30 : 20633 ug/m3

=46 10,2732 ugs/m=2

=48 0143 ugsm3

i i S O L T Y . 'l A .| T "

-E 5.
Mot Auto S aving

NOTES:
In data acquisition boards menu tab the acquisition rate for JMS needs to be
specified for the IMS Mode.

eScanned m/z’s are from F6 Screen Settings. First m/z scanned provides DC
level. So it should be one with no particle signal .

e Data is saved in IMS.itx (Analogous to MS.itx)



General Alternation Mode
(“GENALT™)

e Alternate TOF, MS, JMS

— Or any two of them
— Variable time for each mode

* Implemented as separate mode from
old TOF-MS alternate mode

o At present (v. 4.4.8) both modes work
— In future probably only support GENALT



New Menu Parameters

| Save & Quit | Lt wio Saving
|/ Graphs T Single Particles T Serial Ports T Analog In and Out Calib. T String Parameters
Flows, Size & Mas=z Calib. T b az= Spectrometer T ultiplier & Chopper T D ata Acguisition Boards T Averaging & Saving

Averaging of TOF and MS Data
Time Steps [10us] per &g . S5ig Point |3

Dead Time in MS Mode After Chopper bMowve [=]

For reducing computing time & the zize
of the data files. MUST be an odd
riumber [1. 3. or 5§ commonly used)

0.5 Mot Less than 0.5 sec

Dl Time in MS MMode for Each Chopper Position (=] (3.0

TOF-M5 Alternate Mode

Dweell Times [=]
TOF 300

M3 {300

TOF |=0.0

JRS 0.0

Sawving of TOF and MS Data

MS {200

General Alternation Mode

<0 if nok
uzed

MHote: kake zure that the different averaging and

zawving modes are not active simultansousy

Fun Murber for Last Data Files Sawved [0 to 9939) [Rg32

Format of Sawved Data

t« 1T  HDF ¢ BOTH

Efficient D ata 5 aving Mode
" res = Mo

Sawve TOF Size Dist. w= dLoglODa
" Tes f« Mo

MNOT IMPLEMEMTED YET: Saves
repetitive information only on the first

file of a series of files sawved

Fized Time for Mext Sawve in min. [e.g. 10 min. far
E:00 P4, B:10 PR, 6:20 Pr4..] [<0: OFF]

-1.0 Meeds to be >= 0.1 min.

Markers for TOF Mode

Fozition of OC Level Markers [uz]
FROMT: from |750 ta [1500

BALCK:

from [gaz0 to [9z270

Mumber of Time-of-Flight Region kMarkers
i 0 | i 2 i 3

Position of TOF arker 1 [us): [2720 | 2: [4570 = [2000

tarker for End of Air Beamn [us] 2400 Meeds to be set right for correct Air Beam calculation
tarker for End of TOF data [us] (9270 TOF data in matrix logfiles are sawved only to that point

Mote: b ake zure that all markers are set properly.
Otherwize the program may not work. as expected.

Sawving of Log Files

_bkainLog.dat

Save kain Log File

Sawve TOF Size Dist Log
" Yes * Mo

Sawve MS Difference Stick Log
i Yes = Mo

" Yes * Mo

AutoSave Interval (5] of Slow Board Inputs (<0 Off) (200 File "Slowlog.dat'

===x Al log files abowve are zaved in CWAk SARMS Data A ki SLogFiles =

Sawve Transient Files

" res i+ Mo Transient File S aving:

Enter Tranzient S awve Directon:

[R:




File Edit Help

Light Scattering

WE: AMS - [AMS Particle Time-0OFf-Flight {TOF)} Mode Dakta Acquisition & Display ¥ersion 4.4.8 (Sep 2%

1=l

104642004 16:11:33

Operating Conditions: Prezz H for help Area of Single Particles w2 Time of Flight [Unit: Bits = Time Steps]
LEL 202 =/ Sam: 94 = [E22] TOF: 4136 usz = 913 nm
Mot Alternating 0. |...||..I...... AR I|||| ' 2z o d . . .. . Y= 0:81 .. ..
Fiate: 2.0 MH= /4 20 -0.7 m= Histogram of Single Particle Count vz, TOF  [Unit: Part. / Bin / cm3) : : _ _ 9.8 ms
méz 3.3 Hz | n: 693 12.71 TOF:790.CPC:0.TOF/CPC(]):0. .Ch2:100
Ml 1.800kY G: 4. 9e+5 L5:504, TOFALS:1.567 LS ACPC(%):0.
F: 2162 +/-0.00
Inlet Presltor): 1.77E 0.00 e i R n e
Amb FPres: 0.090 -0.7 m= Raw Slgnal Thresheld and Single F'artieles Detected WL TDF [U nlt Ellts] 9.8 m=
Arnb Temp: -41.367 13272
Heater Temp: 207.861 46
Diagnostics:
RiS: 0.1 b % Rel: 0.99 :
swRMS: 01 b=03my (D5 12050
AvARS: 0.0009 b :
Bitz*Stepdlon: 1.59 Th: 19.6b
mi*uzecdlon: 7778 1.2e+1 Hz
ip mfz 46 : -82857.1 1% EM Sat
Mot Alternating |
Single Particles: e, P MN\ mem e fe MMWWMMMMMM Ao
CFC not connected @ - L LUC 'UUUU : " ¥
-13.27 | RN (L
-0.7 m=s Averaged Slgnal h:n Eac:h Mass, for TOFs with and without partlcles WE. TDF [Unlt BItS] 9.8 m=s
i . 0.549 — — Mean: 453 |
b ax &S ploc: 191.00 o
e priee MA6:79.90 ug/m3 e
AMS pds rave: 8.4 "
TOF(w/SP)E 45: 5.4% eI R G
SP pts. 16364 of 32000 fSdiani o
TOF SPThresh: banual
\r[l\ DC AB DC
I I "
g g #‘ﬁr‘“ T
-0.170 W vl oo v
-0.F ms Timne-of-| Fllght Chopper Signal [U nlt Bitz] 9.8 ms
1550 Step: 1 —mfz: 46 amu — SPs: 730 = 0 3¢ of CPC — ug/m3: 9.30 —
Py :C\L TOF Mode Only BEAM CHOPPED PMult: 1.800 KW LS Mode On} Disp2si—
9.8 ms

-0.7 m=

Mot Auto Saving



Light Scattering

AMS - [AMS Particle Time-0Of-Flight {TOF) Mode Dakta Acgu on & Display ¥ersion 4.4.8 (Sep 2 = | il
File Edit Help
Operating Conditions: Prezz H for help Area of Single Particles ws. Time of Flight [Unit: Bitz * Time Stepz] 106472004 161216
LEL 246 =/ Sam: 111 = [g227 TOF: BE7 us =0 nm
0. ||III|I|||| Yo oesn
Mot Alternating - - - — — — — — -
Flate: 2 0 MH= # 20 0.7 m= Hist Dgram of Slngle Farticle Count ws. TOF [Unlt Part. / Bin # c:m3] : : __ _ 9.8 ms
mdz 3.3 Hz | n: 820 12271 TOF:858.CPC:0.TOF/CPCIZ)0..C =100
fule: 1,800k G: 4.92+5 LS:552. TOF/LS:1.538 LS /CPC(=):0.
F: 2.162 +/-0.001
Inlet Pres(ton): 1.775 0.00 _ o R T B o e gl L o o e ol o e o o
Amb Pres: 0113 0.7 m= Fiaw Signal. Threshold, and Single Particles Detected ws. TOF  [Unit: Bits] 9.8 ms
Amb Temp: -40.879 13272
Heater Temp: 307861 46
LS Diagnostics:
Fr5: 46 b = 222 :
swRMS: 40h = 186my (D5
ARG 0.0232 b 1.3e+7 Hz
Th: 15.6b
9 Le+0Hz
Mot Alternating h |
I /o 1 =
Singlejigarticlcs: RSN PN LN Y4 J‘W‘H /\-“'\/J‘Iﬂul ﬂW%MWWMW .J‘"U'\ WHM A L LIPS
CPC not connected @ 132 v L T ulalu) IUUUU
-123. [ AN 1
0.7 m= Avreraged Slgnal for Each Mass for TDFs with and W|thout partlcles W TDF [LI rik: Blts] 9.8 ms
Mas LS pioc: 2.31 el ma6:{8.70 ug/im3  — e
LS p#s raw: 5.0 -
M ode: 457 |
M edian: 430

TOF[wALS)E 46: 3.5%
LS pts. 14240 of 32000
LS SPThrezh: kManual

ad4E pE5E mE. 70 o1 00%
DC,&,B l oo M
{ | | i Jfl I ey J\

JU 1T T 1Y e Nthkkh..ﬁ.; MM:M]M a Mt L (1,

0.7 m= Time-of-Flight Chopper Signal [Unit: Bits] 9.8 ms

==t Step: 1 —rmiz: 46. amu — SPs: 8568 = 0.2 of CPC — ugim3: 8.70 |

IE :C\ TOF Mode Only BEAM CHOPPED Mult: 1 800 kv LS Mode On/ DisptS—
§ 9.8 mz

0.7 ms Mot Auto Saving



New Menu Parameters

Sawve & Quit | Luit w/o Saving

Flows, Size & Mass Calib. T tass Spectrometer T tultiplier & Chopper T D ata Acquisition Boards T Ayweraging & Sawving
Graphs T T Serial Ports T Analog In and Out Calib. T String FParameters
AMS TOF SIGHNAL: SINGLE PARTICLES IN JMS MODE
Automatic Single Particle Threshold Detect Single Particles in JMS tMode
" res + Mo
PP:T:S[}?UEICEI- Cpgsliagsmégf;\lléo 4 Tuypically ~ 10 zec/mass. can be tuned according to
Quitting SP T hreshaold Mode experiment, with longer times for low particle concentrations.

SP Averaging and Sawving

Fuoints to 5ave with SP Eefore Peak [<0] 10
Faoints to Save with SP After Peak 15
Faints on Either Side of Peak for SP Awverage |20
—_—> Sc;'_‘fe\i"jp = F";['ED:] Dthenwize Saves a Limited Murber [~ 1.000] to TOF. it fil=
LIGHT SCATTERING (L5) SIGHNAL: Theze parameters can be used if a Lt Scattering module has

been installed in pour AR5

Light Scattering Mode

Light Scattering T hreshold far A26.14
" OM + OFF single particles [bits]

LS Signal Input Channels on Fast Board Light Scattering Sliding 10
wiindow [Pz
LS Signal Input 2 -

Diztance between Laser beam
Light Scattering and Owen [cm] 0.00

Feference Input 3 i

Save All LS Single Particles
" Yes t* Mo

Otherwize 1000 are saved to Files [*.lzd * toflzd].

NOTE: BUG FIXED in which 15t m/z in TOF got bogus SP counts when
switching from MS to TOF in Alternate Mode ( Thanks to Eben Cross for
helping debug the error!)




AMS Operating Modes

AMS Default Parameters —- ¥ersion 4.4.8 (Sep 29, 2004)

Sawve Changes and Exit I

E xit wiithout S aving I

AMS Dperating Mode! T

Data AcquizitiondS aving T

Software

Select Special Mode in which AMS iz to be Operated

E ddw Covariance kMode
= Mo i Type

i Type 2

Airplane Operation Mode
i Yes ' Mo —I

MY C Alternate Mode
|7 i Yes i+ Mo

Controls a Series of Settings for Operating
an nmanie: d Ak4S on Board of the
CIRPAS Tuwin Otter Airplane

Special D ata Acquizition kbModes used for
Feasuring “ertical Aerosol Fluzes by the
Eddy Covariance Techhnique

* Plume Mode

“Chase” Applications
-TOF and MS Saves with 2S Time Resolution
- Recommend max of 6 TOF masses

- Setup TOF and MS settings in regular AMS
TOF/MS Modes and then turn on NYC Alternate
Mode. DO NOT HIT TOO MANY KEYS IN NYC
Alternate Mode- just let it run or it may crash with
too much user input

-Regular TOF.itx and MS.itx saved in AutoSave
Directory




AMS Software problems

1) Check Menu (especially if problem is sudden)

— Gets corrupted if program crashes or is exited in non-
standard way

— At least 50% of problems are due to this
— CA\AMS\AMSCode\AMSMenu.prm
— A copy Is saved on AMSLogFiles directory

(C:\AMS\AMSData\AMSLogFiles) every day you use the
program (i.e. 041011 Menu.prm for today’s menu )

— Also saved in every ITX file (“par” and “ParStr”)

— Compare you current menu with a known good one
side-by-side in Excel

— Make backups of known good menus



Syncing AMS with Other
Operations

AMS Default Parameters -- Yersion 4.4.8 (Sep 29, 2004)

Save Changes and Exit | Exit withaut Saving |

AMS Dperating Mode T Data Acquisition/S aving T Hardware T Software

Data Acquisition Boards See Mat Inst. "Meazurement and Automation Explorer”

FastBaoard (NI FCHE110E)

Device Mumber |-|
Device Mumber |2

" Board Used to Contral Chopper Serva —‘

Slow Board(NI PCHa024E)

Slow Board Inztalled

’7 % ‘es " Mo % Fast £ Slaw

Anglog Output Board
(PCHE703)

Device Mumber ID

40 Gain for Mazs Spec Signal [ch. 0) |1 .I
440 Gain for Chopper Signal [ch. 1] |1 .I

1) Save AMS Data Based on

2)

Saving Saving can be externally controlled via the digital input linez onthe Slow Board, |f Extemnal Save
Cantral iz turhed on, AutoSaving will take place on every change of state in chozen input ling.

& No Digital Input Ling For Save Control |3 .I

- ) . . Reaveraging of data after each
Digital Swtch D ead Time{min] IU-U” zave will be delaped by dead time

ExtemalS aveControl On
’V " Yes

Externally Input Digital
Signal

Output Digital Signal
When AMS Program
Saves- Use this signal to
sync other instruments,
processes (i.e. wire probe
movement) with AMS

- This option has been
successfully
Implemented in
previous version for
UMIST, but needs to
be included in the
AMSV4.4.8



Syncing AMS with Other

Use separate
program that has
the same save
timing as AMS
(i.e. Synced Valve
operation in
Prophet, Duke
Forest, Nova
Scotia)

Ask Manjula if you
want this program

Operations

i, Formil

Valve Switching Program for Nova Scotia
Wiritten by b anjula Canagaratna [July, 2004]

Denuder AS ] 50 AMS
[t alvel] [t alves] [t ke 3] [Walves]

Valve Open |1n Im |1n 10
Tirne[rmin]

Turn¥alves0n ‘ Turrtf alvezOFAE it

1] The Walve Open time muzt be a multiple of a beam width probe cycle.

2% alves 1,2,.and 3 are controlled by digital outputz 4.5,and & respectively from the slow board.

3% alves are highlighted in red as they are opened. & valvelog dat file can be found in log file
directon.

=10l x|




[\

Syncing AMS with Other Operations

Quit w/a Saving

f Flow, Size & Mass Call. T

Mass Spectiometer T Muliplier & Chopper T Data Acquistion Boards T Aweraging & Saving

(iraphs T Single Paricles T Serial Parls T

Sting Parameters

Calibration of the Analog Inputs of the Slow Board

Analog Input Reading Press Button to Read Andlog Inputs
Channel0 Anbient Temp (C)= [oopo0 *Y0+ oo |5 w| Pk DesiedVoliage ’7
Chaell  Heda T i i B
anned eater Temp= R T v ’7 Read Al
Channel2  Ambient P= 0o Y+ o ’7
il el = ) IR Callbate with Gilbrator ar Diyeal

y

10

03]
0 ]
m
m
H

Channel5 10 e 0w —
Channelf 1 e+ om —
Channel 7 1 Y om —

Analog Qutput Board Parameters (PCH-6703)

Channel 0 Chapper Speed Hz) oo M0+l m

Save & Quit [uit w/o Saving ‘

[ ]

Single Particles T

Serid Ports T Analog In and Out Calib. T Sting Parameters

Flaow, Size: & Mass Calib. T Wass Spectrameter T

Multiplier & Chapper T Data Acquisiion Boards T

Averaging of TOF and M3 Data

Mo BRI =i i ofthe gl e, HUST b an o

rumber (1,3, o 5 commanly used)

Dead Time in M5 Mode After Chopper Move [s)

05 Not Less than 15 sec

Dwell Time in M5 Mode for Each Chopper Position (3] {5

TOF-H5 Alternate Mode | - General Altemation Mode
Dl Timess [3) Duwell Times []
T0F fr50 T0F fr50
<0t nat
MS W W W uged
M 150

Saving of TOF and MS Data Mote: Make sure that the diferent averaging and
saving mades are not achive smulaneausly

R Number for Last Data Files Saved (0to 3999) [a55

Famat of Saved Data
(% 1T (" HDF (" BOTH

Save TOF Size Diat. vs dLog1(Da
{" Yes * No

Efficient Data Saving Mode
" Yes & No

NOT IMPLEMENTED YET: Saves
repetitive information only on the first
fil of & series of files saved

Fivzd Time for Mest Save inmin. (9. 10min for 5 Weeds to be 5= 01 mi
BIDPH, 0P, G20PH.) (- OFF =R

For ieducing computing time & the size

Markers for TOF Mode
Position of DC Level Markers (us)

FRONT: hom |790  to [1500
BACK: fom [rean  to [5700

Wumber of Time-of Flight Region Markers
ro 162 (3

Postionof TOF Marker 1 (us) [410 2 4470 3 |6500

Matker for End of At Beam [us) 3600 Nasdsta be set rightfor corect At Beam calculion
Marker for End of TOF defa (i8] [5700  T00F detein malislagfles are saved ol o that paint

Wote: Make surethat al markers are set propery.
(themise the progiam may nat wark as expected.

Saving of Log Files
_Mainlog dat
Save Main Log File Save TOF Size Dist Log Save MS Difterence Stick Log
(" Yes (¥ No CYes @ No {" Yes @ No

d

Autoave Interval (5] of Slow Board Inputs (<D 0f] [y File Slolog.dat'

% 8]l lng fles ahove are saved in CWAM5YAMSData\AMS L ogFles

Save Transient Fles

(- Mo | Transient File Saving:

Enter Transient Save Diectony:

Use the Extra Analog Inputs on Slow

Board




AMS Software problems
2) Runtime Error # 6

- Typically occurs in TOF mode only not in MS mode. It
IS often because of a drop out of the chopper signal.

- chopper signal can drop out if bad Isignal coming from
diode or chopper wheel is not spinning when chopper
servo moves through the block/chop/open cycles

- Software crash due to this error will be prevented in
future software versions

3) Check TOF velocity calibration. This can cause “division
by zero” issues

Most Current Software problems due to either menu
corruption or Chopper signal issues!



Troubleshooting Software
Problems

Information Needed:

1) Software version
2) Exact error message

3) Operating mode (Alternating, TOF Mode
only,LS On...)

4) What mode the error occurs in (TOF/MS

[JMS)
5) Any keystrokes that may have caused error

6) AMSMenu.prm



GENALT Screen

on & Display ¥ersion 4.4.8 (Sep 29, 2Z004)]

=]

W AMS - [AMS Particle Time-0F-Flight {TOF) Mode Data Acqu

File Edit Help
Operating Conditions: Prezz H for help Area of Single Particles ws. Time of Flight [Unit: Bitz * Time Stepz] 1062004 15:56:23
LEL 305 = /Sam: 160 = [2514 TOF: 229 u= = 0 nm
a = 4.04
Al 7% tTot 485 Sw 7 - - - - - -
Flate: 2 0 MH= # 20 0.7 m= Hiztogram of Single Particle Count ws. TOF  [Unit: Fart. / Bin / cm3] : : __ _ 9.8 ms
mdz 3.3 Hz | n: 339 4.19 TOF:77.CPC:0.TOF/CPCIXE]0. Ch 295
fule: 1,800k G: 4.92+5
F: 2.161 +/-0.001
Inlt Presfton]: 1.771 0.00 0o o ool ; i, T o c " " : S|
Amb Pres: 0117 0.7 m= Fiaw Signal. Threshold, and Single Particles Detected ws. TOF  [Unit: Bits] 9.8 ms
Amb Temp: -41. 465 470
Heater Temp: 305 957 46
Diagnostics:
RS 0.3 b % Rel 213 :
swRMS: 0.2 b = namy  [D5 12540
AwRkS: 0.0009 b :
Bitz"Stepllon: 1.59 Th: 19.6b
mv*usecdon: 7778 1.2e+1 Hz
ip mez 46 ; 5043130 |1 EM Sat
MS 9.68e+6 T M 0.00 L
JEAS 0.00e+0 B
Single Particles: " A - . L’U ﬂ |nl Py
CPC not connected @ T4 v e - “*T']U L Vl T Rl iy P R T oS T L WY e [L G [ sl T g e
-0 L 1 1 [ (I 1 1 1 [ [
0.7 m= Averaged Signal for Each Mass, for TOFs with and without particles, vs. TOF  [Unit: Bits) 9.8 ms
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0.7 m= Time-of-Flight Chopper Signal [Unit: Bits] 9.8 ms
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