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Computer Simulation for intensity variations ofion currentin

mass spectrometry.

By: M. Karimi *

Abstract

in this article, a computer slmulation program 18 developed 1o formulate the variations of lon current
Intensity in terms of time in mase spactrameiry analysis of the elements. The aim of this slmulatien 18 to0
increass the accuracy of isotope ratio measurements. Stocks eguations has bean uzed In this sirnutation, The
camputer program prepared, fits the beszt pelynomial to the experimental data, calculates the sum of the
square erors as the total emor of the model and finally plota the diagram of the ealeulated model alang with
the experimental data. '
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238 135 I SOTOPIC
§ U RATIO
1.756 1312 133,8415
1.724 .01295% 133.1274
1.757 01300 135.1538
L.754 013038 134.0979
1.737 LO1287 134,9650
1,715 01276 134.4044
1, A% L01275 £E32.6275
1. 690 01246 135, 6340
1. 669 .01254 133.0041
| . 654 01232 134.2533
1.646 01247 131.9968
| 62] 01211 134.0215
1.585 01203 131.7540
1.564 01172 133.4471
1.547 LOLL6S 132. 7897
1.507 L01137 132,5418
1,504 01141 131.8147
.508 01132 133.71%6
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AVEREAGE ISOTOPIC RATIO=133.4877
sUM OF SQUARE ERRORE=22,2E83581
MAXIMUM DEVIATION TROM THE AVERAGE=2, 146301
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EXPEIMENTAL DATA:

TIME INTENSIT
054 1.756
0718 1.724
L35 1.757
123 L.754
1414 1.737
1332 1.715
L32 1.6591
1940 1.690
2228 1.669
234% 1.6534
26410 i.6de
v2 7504 1.623
J4d4 i1.5385
J123 1.564
Jd454 L.547
3344 1,507
3362 L, 5304
3936 1,308
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FOEFFICIENTS FORE Ind DEGREE POLYNOMIAL
kR kAR R R R M EAR R R R AR R KRR FEREBR AR I e LRk
COEFFICIENT FOR X70= 1.771L64
COEFFICIENT FOR X 1=-.1356331
COEFFICIENT FOR X" 2=-1.488337

SUM 0OF SQUARE ERROES= 1183257
F AR RRREEERREE R PR R R R R R R R RN A B R FERERE

COEFFICIENTS FOR 4th DEGREE POLYNOMIAL
#:sgx:kxsstr#ﬂﬂ##t!&#i##t#tiﬂaﬁ##*t**#
COEFFICIENT FOR X70= 1.754735
COEFFICIENT FOR X*{= 9.98G202E-02
COEFFICIENT FOR X71I= LEIOLGG9
COEFFICIENT FOR ¥*3==-17.53513
COEFFICIEST FOR X“d4= 29.31988

SUM DOF SQUARE ERRORS= . 14356304
ER R EEFFARREE X AR A ERE NN A AR BRI F R R R

3rd DEGREE POLYNOMIL [S THE 8E£3T
P S L et L L L
COEFFICIENT FOR X"0= 1.703400
COEFFICIENT FOR X71= L. 118447
COEFFLCIENT FOR X©2=-7.774013
COEFFICIENT FOR X73= 9.182009

s OF SQUARE ERRORS= L0asehd
*ggagg¢39329;$##$#ttiﬁﬁ¢¢ﬂﬁﬁ¢

COEFFICIENTS FOR 1st DEGREE POLYNOMIAL
S E L EE s LR S L
COEFFICIENT FOR X70= 1,332Z130
COEFFICIENT FOR X" 1=-.3143614

5UM OF SQUARE ERROES= L1774%52
e T EEE L L TR EE S EE R 2 L LS

COEFEICIENTS FOR Jrd DEGREE POLYRNOMIAL
t#¢$#$$¢#*¢$ﬂ##$¢¢¢$$*$#23&1*##***####
COEFFICIENT FOR X70s 1.7033G0
COEFFICIENT FOR X™1l=s 1.118447
COEFFICIENT FOR X™2==-7.774013
COEFFICIENT FOR W™3= &.182009

SUM OF SQUARE ERRORES= 10630694
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CALCULATING INTENSITY FOR GIVEN TIMES

EXPERIMENTAL CALCULATED

TIME ~ INTENSITY INTENSITY

0594 1.756 1.744330
0718 1.724 1.747026
1005 1.757 1.746605
1123 1.754 1.743963
1410 1.737 1.732285
1532 1.715 1.725303
1324 1.691 1.704485
1940 1.690 1.694837
.2228 1.669 1.668240
2349 1.654 1.656179
2640 1.646 1.625799
L2754 1.623 1.613590
L3044 1.585 1.582503
L3128 1.564 1.573631
3454 1.547 1.540622
L3544 1.507 1.532079
L3862 1.504 1.504747
L3956 1.508 1.497698

CALCULATED

TIME INTENSITY

0497 1.740911

0810 1.747868

0916 1.747678

1215 1.740998

1308 1.737238

1624 1.719333

1722 1.712360

2032 1.686716

212 1.678038

24432 1.646643

2540 1.636403

2842 1.604129

2939 1,593711

3224 1.563639

3354 1.550442

3636 1.523680

3758 1.513135

4051 1.491134
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y THIS PROGREAM IS5 Ty PLOT THE BEST
TSR kA R EEEERAEFERFEREFERFE AR A REREE
' N-DEGREE POLYNOMIAL TO GIVEN DATA
1 w Rk EEEERRFEREAEEFEA R R EERARRE
- [ [ME INTENSITY
0497 G131
] .0E10 GLags
i LOYIG 01300
Y L3215 01308
13105 D128
1424 1376
Tk R
1130 EREY
1126 1253
. r332 o1 2s2
COEFTICLENTS FOR 1st DEGEEE POLYNOMIAL V50 Bi247
*###$*$$$#$***##******#*#$***#$$$E$$$$ -;giﬁ GiElI
COEFFILCIENT FOR Y= 1.359422E-012 .Egﬁﬂ 01203
31354 LOiins
a1 07 SQUARE FEROES= LI1598995 3536 01137
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 COEFFICIENTS FOR 2nd DEGREE POLYNOMIAL
*1#\##i!i’-:!:*'@#!#-t-i:i:t*##*t:&i'&*#‘k#—*tﬂt?#ﬂt*#t
CCOEFFICIENT FOR X~0= 1.321315E-02
| COEFFICLENT FOR X L==1.278575E-03
COEFFICIENT FOR X©2==9.376378E-0C3

F 5UM OF SQUARE ERRORS= 9.714624E-02
| s x s A EREREREEEAFEERFEELRRR AR IEERFAF
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COEFFICIENTS FOR Jrd DEGREE POLYNOMIAL
ERERARERREFREERF R R RN B R R R R TR R PR R AN
COEFFICTIENT FOR X 0= 1.29p880T7TE-0Z
COEFFICIENT FOR X™1= 3.42174E-032
COEFFICIENT FOR X" 2=-.0331341
COEFFICIENT FOR X" 3= .0347788

SUM OF SQUARE EREORS= 9.6B83068E-02
B S F FEF R E R F R R R E R AR AR RN R R AR R R R R AR

COEFFICIENTS FOR 4th DEGREE POLYNOMIAL
S E S EEESSESETEEEEEEEEEEREERFEESS L FEER S LN
COEFFICIENT "FOR X"0= |.351833E-02
COEFFICIENT, FOR X" 1=-9.352462E-03
COEFFICIENE FOR X"2= 7.334066E-02
COEFFICIENT FOR X" 3=-.31678953
COEFFICIENT FOR X™4= (3363323

S5UM OF SQUARE ERRORS= . 1373367
FR TR ARG R R R NR AR IR R R A ERRBF AT AR REE S

Ard DEGEER POLYNOMTAL 15 THE BEST
E G R E R AR R R E IR R AR R AR R AR R G MR N E R
COESFIOIENT FOR ¥ 0= 1.296807E-02
CORFPTOTENT FOR X7 ls 3.421704F-023

COFFFICTYNT FOR X7 2=-.0331341
COTPTFTCIENT FOR X73= (0337783

Sy oF S0UARE ERRDES= 9, 03530603n-02
R L L R R R R R
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[Tides
[‘F‘_‘] J g am G-235 gl e owaed s o, dae il Jele p e
“““““““ CALCULATING INTENSITY FOR GIVEN TIMEZ
by s j e aaT S dat e g g o S S
238 235 TISOTOPRIC FNPERIMENTAL CALCULATED
ch & EATIC TIME INTENSTTY [NTEMNSITY

L. 409271 1.303835E-02 133, 3158 0407 Gratz 1-Jﬂnﬂnah—ﬂj
[.717855  1.304432E-02 133.9946 TRERY L0193 U T 2 5 S B R
1.747678  1.302822E-012 134.1436 SR L0300 30252 2E-07
1.740498  1.295506E-02 1343873 L1213 LG 30N VL2953 06F-02
1.737238 1.29.458E-02 134.4135 P30k LOE2ET J9ILSHT -0
] .7192333 1.279685E-02 134.3560 £ T TSI 02
1.712360 1.275036E-02 134.2000 1722 Ly 2R ATAQRGE-07
1.6586716 1.255505E-02 134 ,0254 LA R IRRILEE-Q7
1,673038 1.253011E-02 133.9203 i £f TA CrA311-03
1.646645 1.233222E-02 133.5238 IV SRR | 333322100
1.636403 1.226743E-02 133.3941 Ty COi 4T LL22ATANE-0D
1.604129 1.206063E-02 133.0054 L2542 01211 L 206G0G3E-02
1.593711 1.199259E-02 132.8913 Bl R YRR 11992897 -00
[.563639 1.179069E-02 132.6164 L3224 0,172 L L TSOGaE-02
1.5350442 1.169857E-02 132.5326 355 Gribs P IG98STE-O2
1.523680 1.150153E-02 132.4763 TH 36 R PLiSDiE3E-0
1.513135 1.141837E-02 132.5176 3T RA LOLTA D 14IR3ITE-(G2
1.491134 1,122678E-02 132.8194 4051 ir 3 | 2267 8R-02

AVERAGE ISOTOPIC RATIO=133.479
SUM OF SOUARE ERRORS=8.9535583
MAXTMUM DEVIATION FROM THE AVERAGE=1.003403
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