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From Detection to Analysis

Online

Timing Control
-CS Server/Mass Measure

Signal Detection
-MCP

Signal Collection
-scope

Data Archival/Discrimination
-Mass Measure

Offline

TOF/Fit Analysis
-Eva

Mass Analysis

-Excel
-SOMA



Single Measurement Procedure
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Single Measurement Procedure Cont.

Step 1
p I 1 \/(errrefltl) + (errrethZ)2
- calculate error in interpolated slope eIl = AT
Step 2 e
- calculate ratio of cyclotron frequencies ratio = e )tefp qmeas
meas Iref
Step 3 : :
I I . errslope err
- calculate error in ratio err... = ratio ( J ( meas j
( )lnterp ( )meas

2
err?

Step 4
= \/ o T LAT (Z—?) ratio]

- calculate corrected ratio error CMoorr _ratio =



Multiple Measurement Procedure

Ste 5 ratio
p . - r%:s errcirr ratio
- calculate the mean ratio ratio,,.,, = 1
meas errc%)rr_ratio
Step 6 ;
- calculate the inner error EMMinner = 5 1
meas errcirr_ratio
Step 7
- calculate the corrected ratio  ratio_, = ratio,__, + shift (Arneas — massref_amu)
Step 8

- calculate corrected mass mass,,, = ratio,, Mass « .., * OmeasMASSeicetron



Multiple Measurement Procedure Cont.

Step 9

- calculate the absolute final error

2 -
errabs_ final — \/errinner + (errsys ra‘tlomea\n)z

Step 10

- calculate the final mass error

er.rfinal _mass = \/(massref _amu errabs _ final )2 + (ratl Ocorrerrref _mass )2

Currently NOT accounted for:
*Electron binding energies (future SOMA update)
*Error in mass dependent shift correction



Nonlinear Magnetic Field Strength Effects

A. Kellerbauer et al., “From direct to absolute mass measurements: A
study of the accuracy of ISOLTRAP”, Eur. Phys. J. D 22 (2003) 53
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Introducing SOMA

866 Simple Online Mass Analysis v.1
calibration
area Calibration Menu
[4 MMon LY |Date Time Center (Hz) Error (Hz) |Fi|e m B-Field Decay
—___|Sat Jun 18 2005 _10.‘38:12 _ ?58344?.0830_ 0.0431:050618 1.50069e-08 hr!
f Load File 3 2 ml& 2005 _11:48218 | 7583447.2652 0.0503_050518 '
3 |Satjun 18 2005 _11.‘52:1? | ?58344?.1558_ 0.0421:050518 s Chi®
Delete Row(s) A |I'§;|r lun 18 2005 111 'R_?_"-‘iﬂ FERRIAAT 2N41 N NREARNENAETR )/ 2.49402e-10
_________________________ — R
Measurement Menu
Mass Tab T ' 1Ca3s i
'/M' r 3 ITime Center (Hz) iErrnr (Hz) |A |5pecies Charge (e) |Fm
removeTib Sat Jun 18 2005 _11:13:45 _ ?595520.?350_ 0.1084_ 33_1Ca33 _ 2_0 .
2 |5atjun 18 2005 [13:01:09 | 7595521.2600 0.1700 38 1Ca38 20 |
[ Delete R | s ! |
_Delete Row(s) 3 |SatJun 18 2005 _14.02_30 _ ?595520.?323_ 0.0822_ 33_1Ca33 2_0 measurement
4 |5at Jun 18 2005 14:39:01 | ?595521.2082_ 0.094_? 38 1Ca38 2_0
ManoalAdd Y |5 |SatJun 182005 |22:44:47 | 7595521.8210  0.0804| 38 1Ca38 «— 20 area
; ; 6 iSat Jun 18 2005 |23:28:11 | 7595521.9061 0.0689 38 1Ca38 2|05
" Load File 3 € - ' ) : p .
error Error |
Mass Dependent Error: 0 1 s Reference Choice
area -
Systematic Error: 0 L Calculate |
dB/dt (hours) 0
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Manual Calibration Data

006 Calibration Data
single ion molecular

calibration

MNucleus Info Maolecular Calibration Cal|brat|0n

Z 18 Chisie fr.\lumher :Z N
N 22| -

1 |: charge state

Symbol: T Ar /
0 . species ——

Mass Excess: -35550.9 B | Choose |

Mass Error:  0.00268 I o charge state

Manual Calibration Data
: | Symbol Ar40

Date and Time 12/02/2005 |, 12:28:23 |, [ i
< .| additional
/ % = | Charge (e) 1 / )
data entry || Center (H2) | | info
. | Mass (amu) 39.9618345
| Submit |

Error (Hz) | Mass Error (amu)  2.877e-09



Data Conversion Tool

_B_O B * t2 Conversion Tool
ft2 Entry Selection
Filename 2 ;
Element/Molecule 3 E
A 4 5
q 5 &
Start Date 6 ;
Start Time ] ;
End Date 7 E
End Time 0 ) ) .
S - Clear 1
Low Freqg 8 |~
Highered 2 ; delimiter = Comma e )
SpF 10 £ s s tog n
Number of lons 11 ) [ insert col(s)
Sy 8 f Main Window Control
Error 19 [+

reference ©  (measurement) | newtab




Data Visualization
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Under the Hood

= Built using QT3, a well-known C++
software design framework.

= Multi-platform: Tested on Windows and
OSX. Should work on Linux.

= Saved “parameter files” in user editable text
format.



SOMA vs. Excel

Pros

Immediately useable,
small learning curve

fast data Iinput
number crunching hidden

same results given same
data files

quick alterations and
Immediate results

Has yet to lock to any
systems or been targeted
by malicious code.

cons

number crunching hidden

constants hard coded and
(currently) inaccessible

code is slightly convoluted
and difficult to interpret

technical support slow and
Inefficient



SOMA vs. Excel Cont.

. " 3B~
0.002 Ca
0.001
0.000+

-0.001 1

SOMA-Excel (keV)

-0.002

«Same fit files used in both tests
«Same constant values
eSame mass values (AMEO3)

Difference < 7x10-11



