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Technical Information  

New Software for VG9000  

MassCare Ltd is pleased t o announce t hat a complet ely new sof t war e suit e f or 
control of the VG9000 is in the later stages of development and testing. The package 
has been named MCAT9000 after the two companies involved in its development.   

“MC” r epr esent s MassCar e Lt d, a company set up by Pet er Robinson in 2004. As most 
of you will know, Pet er has been int imat ely involved wit h t he VG9000 since it s 
concept ion in 1981. “AT” is der ived f r om ATProg Lt d, a company set up t o develop 
sof t war e. I t s f ounder , Alan Tur nbull, has wor ked in elect r onics and sof t war e f or 
many year s, wr it ing code f or pr oj ect s in t he nuclear indust r y, air t r af f ic cont r ol and, 
over the last few years, mass spectrometry.  

I t has long been r ecognized t hat t her e has been a need f or moder n sof t war e t hat 
will r un on moder n comput er s.  MCAT9000 set s out t o combine t he f amiliar wit h t he 
new. Those of you familiar with the current VG9000 software will find it quite simple 
t o navigat e t hr ough t he new package, while it will r emove t he t ot al dependency on 
obsolete hardware.  

MassCar e and ATPr og spent long hour s consider ing t he “plat f or m” t hat will be used 
f or t he sof t war e. We have chosen a moder n t ower syst em, a monit or wit h r esolut ion 
1280x1024 and a Laser Pr int er . We ar e happy t o pr ovide t his as par t of t he package, 
but we ar e equally happy t o def ine t he f ull specif icat ion f or you t o buy locally. (By 
t he way, you can use ANY pr int er f or which you can f ind a dr iver , mor e choice t hat 
with DOS!)  

The oper at ing syst em gave us somet hing t o t hink about . We decided t o launch our 
ef f or t s wit h XP Pr o r at her t han wait f or Vist a. Af t er all, t his pr oj ect has been 
progressing for nearly a year now, time that would have been lost had we waited. Now 
Vista is available we will investigate the compatibility.  

http://www.masscare.co.uk
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A copy of Excel is included wit h t he package as we int end t o make ext ensive use of 
this in handling data.  

I nst r ument cont r ol has long been a wor r y wit h t he VG9000. All syst ems use an I SA 
car d f or I EEE cont r ol. Ot her s may use an I on Count ing Car d built int o t he comput er 
(again I SA) or an Or t ec Bin syst em. The Bin syst em has been obsolet e f or many 
year s now, and spar es ar e becoming har der t o f ind. I n f act t he “ACE” car d f r om 
Or t ec is also obsolet e and has been r eplaced by a pur pose built car d (also I SA) only 
available from the original instrument manufacturer.   

MCAT9000 pulls t he cont r ol har dwar e back int o t he moder n day. We have chosen 
PCI car ds f or bot h I EEE cont r ol and f or r eplacement of t he “ACE” car d f unct ions.  
Rat her t han going t o small or specialist manuf act ur er s, we have chosen of f -the-shelf 
cards manufactured by National Instruments.   

We have t est ed t hese t hor oughly and t her e is no indicat ion of speed pr oblems f or 
communicat ions. And, as an added benef it of t he f lexibilit y of wr it ing new sof t war e, 
we have designed a small module t hat can conver t t he pulses f r om t he NI M f or m 
used by the Ortec Bin into TTL, thus removing the Photon Counter from the loop.  

While on the subject of testing, we are extremely indebted to Hydro Aluminium High 
Pur it y GmbH f or access t o t heir t wo syst ems. They ar e (r elat ively) close 
geographically and have enabled us to test the software on both types of ion counting 
as well as Solartron and Keithley DVM’s. And the canteen serves a good lunch!  

This document is intended to give you an oversight of the software as well as keeping 
you up t o dat e on pr ogr ess. We hope t o have somet hing new t o r epor t ever y t wo 
weeks or so, and have decided t o post t he updat es on MassCar e’s web sit e, 
www.masscare.co.uk

 

. I n t his way you can check it out when it suit s you, r at her t han 
being inundated with emails that may not interest you.  

So here goes.  

As the software loads, you will be asked to log on. This will, in the future, allow a two 
level, manager and technician, access t o t he syst em. Any suggest ions on how t his 
could be st r uct ur ed or implement ed would be appr eciat ed. (I n f act , if you have any 
suggest ions t hat would make t he sof t war e benef icial t o you, t he user , t hen please 
don’t wait t o be asked; email t hem t o masscare2000@aol.com

 

. We don’t pr omise t o 
implement them, but every suggestion will be considered at length).  

Once int o t he sof t war e you will see a ser ies of t abs at t he t op of t he page. Each of 
t hese t abs has a sub menu (also t abs). By using t his st r uct ur e, it is possible t o allow 
t he user t o do mor e t han one t hing at a t ime. For example when r unning a Magnet 

http://www.masscare.co.uk


Company Registration No 5088736                                               VAT Registration No GB 844 5961 94 

Calibr at ion it is possible t o analyse old dat a or set up an analyt ical pr ocedur e. The 
example below shows (t op of ) t he Magnet Calibr at ion page act ive, and t he t abs f or 
ot her f unct ions can clear ly be seen. Obviously some f unct ions ar e mut ually exclusive. 
For example you can’t acquir e dat a f r om a sample at t he same t ime as you r un a 
Magnet Calibration.  

  

Let ’s t ake a look at each of t he t abs and it s sub menu in t ur n. We’ll t r y t o make clear 
what is cur r ent ly wor king and t est ed, what is planned f or inclusion bef or e r elease, 
and what is planned f or t he updat e st age. Remember t hat your comment s ar e 
welcome.  

The MCAT tab is simply a welcome page loaded when t he sof t war e is f ir st r un. I n 
the future it may have the facility to log out and log back in again.  

The Conf igurat ion Tab has 4 t abs in it s sub menu. The I nst r ument t ab will include 
essent ial inf or mat ion such as DVM t ype and I on Count ing t ype. I t will also have t he 
opt ion t o def ine t he var ious gener at ions of elect r onics unit s t hat ar e in t he syst em, 
enabling easier discussion for ongoing support,  

  

The acquire tab will hold default values for scan parameters for various functions, eg 
Shor t r ange scan, mass mar k, sample dat a acquisit ion. The analysis t ab and sof t war e 
t abs ar e cur r ent ly unused, but it is expect ed t hat t hey will def ine pat h names f or 
data storage.    
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The Engineer Tab is designed t o enable us t o cont r ol t he inst r ument at t he lowest 
level. I t will be developed f ur t her bef or e r elease and t he sub menu will r ef lect t he 
f unct ions f ound in t he cur r ent diagnost ics block, but wit h expansion so t hat some of 
the things we have all wanted for years are present.  

The Calibrat ion Tab has t hr ee oper at ions in t he sub menu, Magnet Calibr at ion, Mass 
Calibration and Detector Cross Calibration (previously Ion Counting Efficiency).  

  

Not much can change wit h t he Magnet Calibr at ion, af t er all it is only f it t ing a 
st r aight line t o a Digit al-to-Analogue Conver t er . We’ve t r ied t o make it mor e user 
f r iendly, highlight ing any lar ge DAC er r or s and missing over laps, but it ’s har d t o do 
more.  

The mass calibr at ion of f er s mor e scope. For now we have adopt ed t he f amiliar 
Far aday scan of t he ent ir e mass r ange, f ollowed by peak ident if icat ion. One hidden, 
but ver y impor t ant , impr ovement is t he f act t hat if t he Mult iple I nt er f ace suf f er s 
f r om a “glit ch”, MCAT9000 can r ecover . Wit h t he or iginal sof t war e you would see 
“Har dwar e Not Responding”. We t est ed by int r oducing “glit ches” by r unning a 
dif f icult sample in a f lat cell and f ound t hat in mor e t han 90% of cases t he sof t war e 
r ecover ed, clear ing t he “bus” , cycling t he magnet and r et ur ning t o t he f ield it was 
pr eviously up t o. This abilit y t o r ecover is quit e a complex pr ocess, but having found 
it we plan in the future to build it into other programs, particularly the multi element 
acquisition.              

The mass calibr at ion pr ogr am also helps wit h peak ident if icat ion. A spect r um of t he 
peaks found is displayed and a cursor can be moved across the peaks using the mouse. 
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The sof t war e will highlight in t he t able t he peak on which t he cur sor is sit t ing, 
allowing you to identify it s mass in t he way f amiliar t o you. Even after all these years 
I find this feature useful.  

Det ect or Cr oss Calibr at ion is ver y similar t o t he I on Count ing Ef f iciency pr ogr am 
f r om t he or iginal suit e. However , because of t he way t he sof t war e is st r uct ur ed you 
can f ind t he peak using a shor t r ange scan (see lat er ), and t hen leave t he magnet 
sit t ing on t op of t he peak while you swit ch t o t he calibr at ion.  Again, af t er year s of 
measur ing manually, I f ind t hat I use t his f eat ur e t o f ind t he peak. Af t er all, why 
complicate life when it can be simple.  

A small addit ion t o t he Det ect or Calibr at ion is t o st or e t he mass at which t he 
measurement was made. This can be a useful diagnostic.   

The QualScan Tab will ult imat ely of f er t hr ee f unct ions; long r ange scan, shor t 
range scan and multi scan.  

The long r ange scan will of f er a simple char t r ecor der f unct ion, scanning f r om Field1 
to Field2. This is considered low in the priority list and will probably be offered after 
release as a free update.  

The Shor t Range scan is ver y similar t o t he cur r ent St abilit y pr ogr am. The oper at or 
can chose single or mult i scans and in t he lat t er case t he sof t war e will calculat e t he 
st at ist ics on t he dat a bef or e out put t ing it t o Excel. However , t his pr ogr am has 
addit ional f eat ur es. The widt h of t he scan can be var ied gr aphically as well as by 
numer ical input . I f t he peak is not cent r ed t hen cor r ect ions can be made wit h an on-
scr een cur sor . And t he dat a acquir ed dur ing mass mar k can be used in calculat ing 
peak centres.  

The picture below shows a few of these features. 
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This is a good t ime t o int r oduce some “policing” f eat ur es.  Wher e necessar y t he 
sof t war e will check t hat t he Magnet is 
in t he cor r ect set t ings, nor mally 
Digit al and Field. I f not t hen r ed 
“but t ons” highlight t his and t he 
progr am will wait f or you t o cor r ect it . 
You can also see a “Har dwar e I n Use” 
but t on. This st ops you t r ying t o 

per f or m conf lict ing oper at ions wher e t her e will be dif f er ent demands on t he 
Har dwar e. The “New Log Ent r y” will t ur n amber when an Er r or has been handled. A 
br ief descr ipt ion of t he er r or will be logged f or you t o view and also saved t o f ile so 
that we can investigate.  
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The Preparat ion Tab accesses t he sof t war e t hat def ines t he analysis t o be 
under t aken. I n many ways you will f ind it f amiliar f r om pr evious suit es, but t his has 
many additional features.  There are many short cuts to enable smooth input of data; 
full use is made of the right mouse button.  

  

Analytically, the most obvious difference is the ability to change not only the number 
of scans, but also t he int egr at ion t ime f r om peak t o peak. So, if you have impur it ies 
at PPM levels you may wish t o scan t hese quickly, while spending mor e t ime on t he 
lower , possibly mor e cr it ical element s. This f eat ur e is available now f or count er car d 
systems and it is expected to be available for Ortec Bin systems when the conversion 
to counter card is fully proven.  

A mor e complex int er f er ence guide is t o be developed in t he f ut ur e. You will see in 
t he sub menu a t ab labeled “Mat r ix”. This cur r ent ly enables you t o def ine def ault 
isot opes and int egr at ion t imes f or a specif ic mat r ix. Obviously t her e may be some 
int er f er ences pr esent in one mat r ix t hat isn’t t her e in anot her , t hus necessit at ing a 
dif f er ent appr oach. By holding t his inf or mat ion in a “t emplat e” f or cr eat ing t he 
Pr ocedur e File, you only have t o t hink t hr ough t he pr oblems once. This “Mat r ix 
Driven” concept will develop further in the future.  

The t ab labeled “Run File” will, in t he near f ut ur e, enable you t o def ine a ser ies of 
acquisit ions on t he same sample. This will be f ur t her enhanced t o enable some qualit y 
cont r ol; f or example if an element is f ound below a r equir ed det ect ion limit t hen it 
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can be r emoved f r om t he pr ocedur e f or t he next r un (on t he same sample). Of 
cour se, you can alr eady manually change a pr ocedur e as you ar e analyzing t he sample, 
ready for the next run. There is no need to wait until the acquisition is finished.  

The RSF Tab at the moment simply allows you to define a table of RSF’s. This will be 
developed before release to enable you to define more than one table and store them 
in a libr ar y. Nat ur ally a r ef er ence element is needed f or all t ables as t hey may be 
used for multi-element matrix calculations.  

The Acquire Tab  has a submenu of f ive it ems, t he f ir st of which is Mass Mar king. 
This again is f amiliar and pr ovides a localized mass calibr at ion t o “f ine t une” t he 
f undament al cur ve. The biggest cur r ent dif f er ence t o t he old sof t war e is t hat you 
can change t he number of point s, and t he DAC st ep via t he Pr ocedur e Edit or . The 
integration t ime can cur r ent ly be changed f or Daly peaks only f or t he count er car d 
ver sion, but hopef ully by r elease t his will have changed t o include t he Or t ec Bin as 
well. This will save a lot of time in systems that are basically stable.  
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The second tab under Acquire is the Multi Element Acquisition Control. Again this will 
be f amiliar t o you wit h 
some impr ovement s. 
An Acquisit ion Monit or 
window is displayed t o 
t he r ight hand side  of 
t he scr een. This 
monit or st ays visible 
even if you go of f t o 
anot her par t of t he 
sof t war e (eg 
Procedure Definition).  

Anot her dif f er ence is 
t hat t he f ile being 
acquir ed is given it s 
own mult i element 
display so t hat you can 
wor k on t he f ile as it ’s 
acquir ing, but you can 
also wor k on old f iles 
at t he same t ime (upt o 
a f ur t her t wo f iles – 

does anyone want more?).   

But t he biggest dif f er ence is t hat you can set a f lag t o t ell t he syst em t o measur e 
t he mat r ix peaks f ir st (up t o a maximum of 5). This will cause t he pr ogr am t o 
measur e all t he element (s) def ined as mat r ix in a quick 20ms scan bef or e st ar t ing 
t he nor mal cycle ar ound t he analyt es. When t he sequence r eaches t he mat r ix in t he 
nor mal or der of t hings t hen it will be measur ed using t he par amet er s (int egr at ion 
t ime, scans) def ined by t he oper at or and t he “quick scan” dat a will be r eplaced. This 
of f er s a couple of advant ages. Fir st ly you can analyse t he f ile and view PPM levels 
r ight f r om t he st ar t . Secondly, if somet hing goes wr ong, say your sample decides t o 
short circuit or your exit slit becomes blocked, then you have matrix data that, while 
not measur ed as pr ecisely as in t he nor mal scan, can at least give you some r esult s 
for the elements measured.   

I R Acquir e (I sot ope Rat io) and DP (Dept h Pr of iling – Real Time) will be of f er ed af t er 
the launch of the main software – at an extra cost!  

Finally under t he Acquir e t ab, t he Zoom Acquir e allows t he oper at or t o t ake any of 
t he smaller gr aphs and zoom in on t he dat a t o set limit s, backgr ounds et c wit h mor e 
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pr ecision. At t he t ime of wr it ing t his document t his window was being developed and 
will appear in the first update.  

The Analysis Tab offers some familiar and some new features.    

  

The mult i element display allows you t o manipulat e t he dat a in t he small windows f or 
speed, or you will be able t o zoom in on a gr aph. A var iet y of dif f er ent values can be 
displayed on the graphs, the list is shown. All of this is familiar to you.  

So what ’s new? You can open t wo f iles at once f or analysis (as well as t he cur r ent ly 
acquiring file). Do you think that is enough? Let us know now if you’d like more.  

I f you look at t he t abs you will see a “Tr end” t ab. This will allow you t o pick a single 
isot ope and display it s value f r om a r ange of dat a f iles. Then you will be able t o 
inspect f or example it ’s PPM value in each of t he f iles while visualising t he gr aphs. 
This is t o be built in t he f ut ur e (hopef ully bef or e init ial r elease) so any t hought s you 
might have now would be welcomed.  

Also new, and definitely to be put into the release, is “post-acquisition mass marking”. 
This will enable you t o ident if y anayt e peaks of which you ar e cer t ain (eg t he mat r ix) 
and use t hese t o mass cor r ect t he ot her peaks f or display only. This has pr oved 
useful in identifying unknowns.  

When t he zoom gr aph is f inished, t he next development will be t he int er f er ence 
ident if icat ion. You will be able (as now) t o ident if y a peak t hat you believe could 
int er f er e and show it ’s r elat ive posit ion on t he gr aph. However , t his sof t war e will 
allow you t o show mor e t han one peak at a t ime, and will r emember in a libr ar y 
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anyt hing you have pr eviously ent er ed. Hopef ully t his will be developed f ur t her t o be 
matrix specific (you don’t want to see Cd++ next to Fe if your matrix is Al).  

The next maj or new f eat ur e is t hat when t he calculat ions ar e complet e, you simply 
click on a single but t on and t he dat a is expor t ed t o Excel. Cur r ent ly t he pr ogr am 
exports Integral, Isotopic PPM IBR. Elemental PPM IBR, Isotopic PPM RSF Corrected 
and Element al PPM RSF Cor r ect ed. What else (if anyt hing) do you t hink should be 
included? I n f ut ur e t her e will also be a separ at e f eat ur e t o expor t all t he r aw dat a 
f r om each channel t o Excel so t hat t hose of you who wish t o push t he det ect ion 
limits will be able to investigate the data channel by channel.  

I t ’s pr obably wor t h st at ing at t his point t hat t he r aw dat a has been analysed 
channel-by-channel t o check t hat all t he calculat ions ar e being done cor r ect ly, f r om 
baseline cor r ect ion, t o int egr at ion t ime, ion count ing ef f iciency and, of cour se, t he 
calculat ion of t he ion beam r at ios f or single and mult i element mat r ices. I t ’s a lot 
easier with Excel than it was first time in 1982!  

Finally, the reports tab is currently blank. This is for you to design. Do you feel that 
t he pr ogr am should of f er some level of r epor t gener at ion, or is t he out put t o Excel 
enough f or you t o make your own f r om Macr os? We know we will get mor e t han one 
answer!!  

OK, t hat ’s a long document and a lot t o t ake in. Updat es will be issued f r equent ly as 
t he pr ogr ess is made. All will be uploaded t o t he web sit e wher e you f ound t his, so 
keep looking. But above all, r emember t hat t his is YOUR chance t o suggest which 
f eat ur es you’ve always dr eamed of (or t hose t hat have given you night mar es in t he 
past ). So do wr it e t o us, t alk t o us, what ever is easier f or you. I t ’s impor t ant t o us 
that this software is what you, the user, wants.       


