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Investigation of response curve fitting of Perspex dosimeters and its
correction

Elham Edalatkhah®, Shahriyar Badiei

1. Radiation Applications Research School, Nuclear Science and Technology Research Institute, 14155-
1339, Tehran, Iran

Abstract:
Dosimetry uncertainty is one of challenges of dose measurement by a system. Investigation of

response curve fitting of Perspex dosimeters seems necessary due to importance of quality control
of radiation processing and application of Perspex dosimeters in this field. Response curve fitting
to measured data by a dosimeter is one of uncertainty sources. Using a statistical software for this
reason, a fixed standard deviation is considered for all data, whereas standard deviation is
different for each measured data. In this research, a Matlab program was written based on least
square method. Obtained results showed that coefficients of first degree and constant term of the
response fit curve of Perspex dosimeters was corrected 6%v and 38% respectively.

Keywords: Dosimetry uncertainty, Perspex dosimeter, Response curve fitting, Matlab
software.




Oyl Glazaa Lo il 28 agd 5 S
i g oK g (O]

VY oloadV

dodio .Y

30 Cewl 00l (6,5 05l05l slosls CBs § oo (5 yies 0 PUINIUWRE VI SIS JPERE R &S oslal sl 3 é.u
255y by e o laibinl Billae SYgame aS 0l Jol> Glawebl B gl JouS cds a il 2053, slo sl )b
Conhad pac b il Jloliae iz 30 slas Sojluil aSul gl el (65900 (335 (6 yias )0 Hokain oy ilonds
S U 58 pobe glaytanss alex I S stense [V] 05 o8] rrest (6 Sesluil b b ye oS 5
o3 Jawgr ool (6 pSoslail ool coshad pae oL i ol 50 g, opl Sl cel 2oy sleailels
V] 2d5 )15 s Sy

wod 5 LN Go g mSoslasl S ocius bad e yesjo Fewly CB0 4y Bowee 5 29l oo b)) (65 oslail (g
Ol O lae Blsul b (605 ojlal ases o coshad pac Canls (6,505l den Slus . Skeo 50 pasd e
=98 @ 0 4 S9dior Ol Sl ke Jlme Bl D90 4 UAC (eSS (n i Soald pus 9 oo
3 S ladw § digh sl g;’l-.’.))‘ &S o3l (6 s 6)Lciul,:.l;dl.3‘UBsB g9 slacaalad sue w‘% Ole

. [Y‘]m]‘so Cawdy Lbd..fd}ﬁ ulx)).o Egors )A> Lv Ls).fa)b.;l @J).: M]a.g pas aLKbd.QJgA S5 SS @L))‘ l.:

Fewly Judos cpincmns auml IS 50 yias 30 dawgd odls Cds 3o 13l w e (6030 Comlad pae aliZe milie
AL (B 5 e S50 ey 50 (g colatl ¢ gl ST i SO Ay (6530 sl oals sl ey 30
oo 9 O09h (o0 plil e jo (BOFml 0dgaza 10 50 (im0 Lo e je il o e sd gl BT glate

Slere Bliomil g 058 o plowl fiay5o diz Lawgi 50 o Ghories S Lnil 51005 (o emsy yhenj0 sl il (it
30 2 48 odd dewlons jlre Blyoul a0 ¢ [Flogd oo dmle o ias 30 oy (6 puSeslal slaosls (g9, 50 o
Gl (ovie 53l sl Jglaie O ygo 4 aS (5 kel slal58le 5 o Wi ol el K0 50 jlre Bzl 5l glae
wedsr 3l sioie sl ytall 055l sl 4y i sl (nl g gad 48,5 AT 0 (i o ooliiul o ey 3
Sgr aplgs Uas b ol jer g 0551 S0 blas jo 50 o ol 5l oolail b 51 ol o

5l ool 5 (o9, cnl il b [0] 99500 Jlad 4 (sizmio (35l slabs; e 3 S Slasye Sl g,
00l Cs oy (5 S o3l slacols JS as ol jlare Clymuil SO o bl 58l 05 SO ygu S, Jolotie gt
Gl @b (B Logas teyjs by (v (Bl sl )3 e soie 3l ooliial ) o S5 4 (plply 958 o
58l Lama 1o slaal s lline il oy yokiie &2 by ol 9o bl calie iz s b3 yiasjo
Sy 30 Lamgi 0l (6 S 03Il (slaosls (gl sl p ol o atigs Slasye JBlos g, wlel ,» Matlab
U?"""J}f))‘ oMi Cewdo c.’Lul;dALv).')‘J@l} C.)Lu..\.w 4.»..»[.790 d.ol.:).w Ja.mj.' 0 U"’)‘)”(’:’l" wlf»ot_gUa? R ‘)9‘

Wb gzl Al calpd S 5 e g 008 alie il e

SLNTITRS
L ool (glesid o g5 S, 53 U g Y- JolelS s b oS o003 gl 51
ol 235 YD -0 KGY 03l ;0 o0 crtd 30 005 10 yeu ) iy, .iad oolo j1)8 LS, Lol b oKl oo
5 690 Ol SIS et (ALl (25T lo e gl ol el nl 5o Coakad poe gl
03,51 (V) Jgoz 10 a5 gz o slaools 5l i polie jlire Slymsil o0 )1,S5 Loyl o bl o0 005,055 diin

A duloes  [Flosloas




O ) Glazeas Lo (i1 ,ES fagd 9 S
i g oK g (O]

VY oloadV

LF] S 20030 Lo o (5,505l slo ool ) Jgur

P N S IV IS TIPS IS TIPS IS I I IS TR

(kGy) o 3 der SR 4 SR 4 SR 4 SR 4
") (V) y%o9 30 (F) yoo 30 (F) yiog 30 (&) yiog 3o
vIo Nov Nov NeY NOA Ny
0 Y-V IYVA -IvYa SVVA IYY-
y. VA Ieey SV JYY Niid
0 15+ JEOA IOV IEEY I8y
Y. NG JOVY IEYY J5Y0 J5YA
Yo JEAY JYA Nz IVE IVYVE
Y. AR INAY IVYY IVE A
o JAAY IVSA JAYD JAQE JAYY
. VYA JAYY JADY JA¥- JAOF
£ vag IEEW /A% JAFA Jav¥
b+ Jaag 130 JANY Jaq- V/-VF

& slabozraiz S olg e a5 0l 5 e (X5 Vi) 0ols a5 oolowi b Sin s yion o gy (iomie 3l (sl
aeziiz S lawg yuito 90 (pl lee bl |l Joiis psie AT EVOW PRVPS PR SN gl Bl s LQJT
i)ld 098 Ol @ ulpo b X Jias jiie 51 Slg5 (6w Egorme ©)j90 @

y(x;) = Y1 ax fi(x) M
0gb oo Ol i S 4 398 alal) (o Slo O g0
B=aa 0

W ooy pal 5 Dygeo dr O3B e 5l
1

B = X [Zifi (x| ")
1

S e een] ()

@ = S o 2 [Zvificceo | @

ooliial b - [D] s (3510l o il losS 5 bl 0T polie B9z 39 on odnals W s ila T s e
eSilie ol i a3 el s alazrasz 33l sl MatlaD (s 581 5 o 5 sleal 155 is Lafs, 5
Szl 59,5 9)ls b a5 o 08 deule polie (nl e Slizsl g 50 pa 0 00l (a3gin fess Ty
39 5 ool 5 LSy jlae OBlyoul b yian 3o Fwly cowie (53l c0ads ailiss deliyy 4o ool dwlors slo,lse
5 r OleSe slee Sl b (s 181 5 g5 ) 5l ool b yten 3o Gly (giovie (B3ln Geizred o plox]
odel ey gl b 4ol 5l Jols zmlis ol aulons duli py awgs oals (3l 2l ol o slhas .ol slol Waosls

W el G5l el pS g 905 dlie 38l 65 (eSS




O ) glatn Lo (Sl &S e 5 S

L;:..:..@_f .,\.:@.Z amb cdb.g.: ‘U‘ﬁl

VY oloadV

0ds 03,91 polie (pl oo dcwlome JLae Cilymil g 50 1o 10 00 XIS JURLONSRY SRSV ¢ IPRWRT S g PR
Jexo Bl 5 58 5 sloosls Sy Jlixe Byl Sl 53 55 Smy Siass Gl hiln (1) JS5 el
Do so lid |y Wosls S 5 LSS

SO 30 B )0 Sy s )0 gt dagi 0al (6,8 o3l sl sols e Bl il 5 ke Lax YS9
R G o Gl il

(kGy) oSl oS o)l gl ool

a3 gy g o
Y10 1164 Joed
5 IVA IR
Ve VD Joy-
\0 JEVY J-YA
Y- % RN
Yo N AN
Y- INYY 110
Yo JA¥R oY
f- IA¥- Jovs
£ g eV
5 JAV) SJevY

15
12
0.8
1
] —e— 2 S LSy Jlsa B
0.6
—— 0 A s s LS e el
0.3
0
0 10 20 30 40 50
(kGy) (2= 30
Wl 93 53 S e Fly B3l Y S5
Hlasle Sl g0 )0 0ad plosl (o3l OYoles
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y = —0.0003x2 + 0.0317x + 0.0674 (V)
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1. Practice for dosimetry in radiation processing. ISO/ASTM 52628:2013.
2. Practice for calibration of routine dosimetry systems for radiation processing. ISO/ASTM
51261:2013.
3. Guide for absorbed dose mapping in radiation processing facilities. ISO/ASTM 52303:2015.
4. Guide for estimation of measurement uncertainty in dosimetry for radiation processing.
ISO/ASTM 51707:2015.
5. Bevington, P., Data reduction and error analysis for the physical sciences, MacGraw hill,
2003.




