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Glitter

Current commercial release (version 4.4 .4)

Features in GEMOC lab ‘beta-testing’

- automatic loading of new data

- loading of internal standard data from a user-defined file

- TE mode: user defined plotting orders

- TE mode: entry of IS values as ppm (v4.4.4 requires wt% oxide)

- Ratio mode: moving of the rise-time indicator with the mouse

- Ratio mode: default option is for "Tie Standard Markers to Analyses"

- improved support for MassHunter output - automatic loading of
dwelltime information

Features under development

- TE mode: multi-stage fitting to the standards

- Ratio mode: individual uncertainties for standard ratios

- Ratio mode: calculation by mean of ratios or ratio of means
- support for Nu AttoM and Nu Plasma output

- early work on support for the Neptune

- support for Qtegra output (Thermo Fisher)

- improved signal rise detection and better marker detection
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propagation of uncertainties
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uncertainty §CCFS

Internal (random)

+ measurement of signals of isotopes of interest (counting statistics)

« correction for mass bias and/or elemental fractionation (analytical
uncertainty on measured ratio used for normalization)

- correction for instrument drift (time relationship with standards)

External (systematic)

« corrections for detector response and calibration (gain, deadtime)
- correction procedures for mass bias and/or elemental fractionation
- correction for instrument drift (best-fit through standards)

- ‘true’ value of calibration or reference standard

- decay constants used in age calculation




Isotope ratio §CCFS

true \
R(.‘()rr - Rmeas .{ Rstd

unk unk Rmeax
std

normalization factor

corr
Runk is the corrected ratio of masses M2 and M1 in the unknown sample

meas
Runk is the measured ratio of masses M2 and M1 in the unknown sample

true
Rstd is the true ratio of masses M2 and M1 in the calibration standard

medas
Runk is the measured ratio of masses M2 and M1 in the calibration standard




calculation of isotope ratio — 1 t?CCFS

Ratio of the mean signals in the integration interval
« selection of background and signal integration intervals
« calculation of mean signal and mean background

« background subtraction

/ LIZI(] is the mean signal of mass M1 in the unknown sample
* uncorrected ratio
[M 2
meas — ,l",’l,k,,
unk / M

unk




Glitter — selection interval
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Glitter — selection interval
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Glitter — selection interval
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Glitter — selection interval

I

) Review Signal Selection L=

Analysis No Signal
* STDGJ-17
* STDGJ-18
STDS1017
STD61018

S13A-46C
S13A-47
*STDGJ-19
*STDGJ-20
STD61020
STD61019

267 | Pb206/U238 v‘ilsotope ratios '1 log v | Filter

Set Marks | Save \ Undo l Previous H Next \ Help ] Close

Move pointer slowly intc an object to view context sensitive help for it, including a description of the object
and tips on iis use




fractionation — 297Pb/2%Ppb
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isotope ratio — 297Pb/?%°Pb | t;_,jCCFS
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uncertainty — isotope ratio — 1

Ratio of the mean signals in the integration interval

IM 2
Rmeas _ un_k
unk ] M1
unk
u(l) = (counts per second)
time

( counts per replicate |
u(l) =
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(D™ w2\

meas meas unk
u(Runk ) =R . e =

unk
unk 7 M1 M2
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normalization — 2°7Pb/20%Pp
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standard normalization factor

(17
Vi

normalization factor = _
Rtrue
std

standard normalization factor incorporates:
- instrumental mass bias

« laser-induced isotopic fractionation where M2 and M1 are isotopes
of the same element

- laser-induced elemental fractionation where M2 and M1 are isotopes
of different elements




uncertainty — external correction (¢

Uncertainty on standard normalization factor needs to take into
account:

- drift of instrumental mass bias with time
— interpolation of yield values between groups of standards

« laser-induced isotopic/elemental fractionation
— assume that standards and unknowns behave in the same way

— Glitter enables the automatic linking of the same signal integration
intervals for standards as selected for unknowns




uncertainty — standarad normalizationt;;CCFS

stdnorm =

true
std

U= \// counts per re.:pllcate\
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u(RjZ,‘e) = % of reference value

(w2 /(R)’”‘e\-
ﬂmfﬁﬁ} L(l)tff (R)LCZ“J

u(stdnorm) = stdnorm ®




uncertainty — standarad normalizationt;;CCFS
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standard normalization factor
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fractionation — 25Pb/2%U (@ CCFS
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normalization — 29Pb/238
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fractionation — 2% Pb/238U
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fractionation — 206Pby/238 @cc:-'s
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CCFS

fractionation — 2°°Pb/2381
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calculation of isotope ratio —2  (

Mean of all of the individual ratios in the integration interval

» selection of background and signal integration intervals
- calculate mean background
- calculate signals for each ‘cycle’ or ‘replicate’ (background subtraction)

R m‘;{“f is the measured ratio in the unknown sample in the i th cycle
Unk, 1

» calculate corrected ratio for each ‘cycle’ or ‘replicate’

/ true \
corr _ Rmeas ° std
k ) 1

unk i unk,i R meas
std

stdnorm;




uncertainty — isotope ratio — 2

Mean of all of the individual ratios in the integration interval

* mean corrected ratio

n
z { Rc()rr\
4 k unk,i )
corr i=1

Runk =

n
« standard deviation

(R ) = \/{(n (R R )2}

i=1
» standard error

corr
U ( R corr — u (R unk

unk )mean -
‘\/ n

v
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ratio interval selection
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interval selection — ‘tied to standard’ (¢ ) CCFS
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fractionation — 2% Pb/238 _ t;/iCCFS
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fractionation correction
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fractionation correction
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fractionation correction
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Glitter — tied selection interval ‘: CCFS
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fractionation — 2%°Pb/238U
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drift correction

\ standard and drift
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drift correction

linear
O
............ . 0 s | B
- m T s LBl
=
L il standard corrected g = o
B Tl  phsintindie R - | I it 10
" e = o s
o sample corrected —
= | |stdnorm ] O
T O
ot L L GEFEFS il bbbt ¥y e S
O Lstd B Bt TP SR drlftI_
D standard rawm T TT"C- a8
3 [ e
E : _ giai b L R N._ BB 2
T O Dp .E'- ~~~~~~ “EIE[{E‘-
GEJ sampleraw ®°~ & 77

time




drift correction

polynomial curve fit
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drift correction

linear segments — ‘runs’
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Glitter — drift correction
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drift correction §CCFS

For multiple groups of standards interpolated yield values are
calculated for intermediate analyses.

There are several options for the interpolation:
— average all standards
— linear
— polynomial

For a linear drift correction:

n
unk

0
stdnorm,,, = stdnorm, , + m®*n+b

where stdnorm’, . is the interpolated yield value of the nth analysis

stdnormf, , is the yield value for the first standard
n Is the analysis number
m is the slope of the line of best fit

b is the intercept of the line of best fit




uncertainty — drift correction
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external precision — short-term CCFS

ratio of means
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external precision — short-term CCFS
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