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Determination of the Energy Resolution for Nuclear Track Detector
LR-115 Using Matab Software

Firas M. AL-Jomaily Kasim Y. Kasim
Department of physics/College of Science/University of Mosul
ABSTRACT

The aim of this research to determine the energy resolution of the nuclear detector LR-115 to
distinguish between the different energies of alpha particles which were obtained from the source
amiricium(®*Am) as well as improve its efficiency through investigation and detect the number of
deposited tracks on the material detector which was shown after the chemical treatment of the detector
when the etching conditions (NaOH, 2.5N, 60° C).We have been using computer programs named
(Gauss Track) and (Wbl Track), which can handle a lot of data and thus measure parameters of nuclear
track as numbers of tracks (N) and average diameters (D) and its average area (A). Where the Energy
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resolution of detector (R) was determined by the equation of energy resolution in terms of the
diameter's track (AE / E)p and by the two programs mentioned above and which contain Gauss
distribution function and distribution function of Weibull respectively. This has been done at the
optimum time of etching,where the least standard deviation of the spectrum distribution happened.We
also prepared a program named (Edge Track) and by using the operators (Roberts, Prewitt, Canny,
Sobel, Zero-cross, Log) to detect the edges of tracks and theor circumference to study the effect of that
technique on the properties of the detector via its analysis ability and efficiency to detect another tracks.
It has been shown that the operator (Roberts) has a high potential to detect the tracks which reflected
positively on the efficiency of the detector. It also showed this technique has a positive effect on the
ability of the energy resolution of the detector through improvement qualitatively (decreasing
numerically) when we use Gaussian function. Also a modified operation has been done on the Gauss
Track program to obtain a program similar to it, we called (Area Gauss Track) after making a fitting
between replicates of the intensity of the tracks according to its area which has been done before and
after the using the Edge detection technique which showed a qualitative improvement on the property
analytical detector. It has been found that the ability of energy resolution at higher energies better than
with lower ones within the range of user.

Keywords:Gaussian distribution, weibull distribution, edge detectiont, energy resolution, nuclear
track detector LR-115.
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Wbl fitting without edge 1.4MeV,(b)
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W bl fitting without edge 3.8MeV,(h)

Wbl fitting without edge 3.4MeV,(g) 0
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Wbl fitting without edge 4.2MeV, (i)
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J (120 min) kil () aie LR-115 chalshl )by G BV alas) 48US )y Sa o 4Bad) :7,3,b,c,d,e,f,0,h,i sl

Whl ) @Al.'w PRIV g.'m S &is Aagal) shal am g A8lal) (aias 3\5\333 JA
.(Track

: Edge detection technique 48\l cids 4
Edge ) LLS (pe el zalin) Ladiias) 288 ail€l) 5018 e gl SO0 Aalal) Cali€ A 56 L dal o
Log, Zero-cross, Canny, Sobel, ) <daiall aes Jlexivls (4) J3 & V) Labddll asiag g3 (Track
Jridl g paay ) Adail) o Jiate muag elal da¥s uball L 4l JS xe (Prewitt, Roberts
L)) 288 Lgolalise (g5l ) BV (e Ao sane JS ie ame sl Ayssill DBV (asae) clilad ojledal 2als (4e (RODeTTS)
120 Ll (eils 4.2MeV a8Uall (digad) dslll ddaylall) (il 3y gl sa3as dshaia e (ZOOM iN) s didac o)l
(8) JSAll (e LS 5 Lemsan il y (Jliall i Se)min
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Canny edge Roberts edge

Prewitt edge Sobel edge

Zero cross edge Log edge

RS o Badaa Aihial lgasan cOlidally 120mMin hadd cpajg 4.2 MeV 4dlal) aic gl 54 ddla :8 Joil
(Zoom in) 4les shaby

oalsiy gssill V) clee e Jganll S5 (WhI Track) 5 (Gauss Track) gl e ddlall Cai€ dgs il
e LS dail) sda Jaa) 2 Gaaalindl A e dae Ml ddae cyyials (4) Jsaall (3) Jsaall dsiagy Lo iy il
(10 59) culal 3

clilally LR- 115 Ghalsll Bl Judasl) 5,085 g baal) Ciladyly Cishal) (aje g yUadly SEY) lasf @ 3 Jgand)
aladiulyg Adlal) Cids 4 L& Roberts Jidal) J1aa) an (120min)Jiad) Lidll ga) Sie Wgasaa
Gauss Track gl
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Energy (MeV) D (zm) | FWHM(um) S.d. R No. of track

1 5.3323 0.6757 0.287 57

14 6.2544 0.6226 0.2645 | 0.1173 63

1.8 6.7597 0.4976 0.2114 | 0.1386 96
2.2 6.5717 0.7387 0.3138 | 0.3288 104
2.6 6.1082 0.6489 0.2756 | 0.1245 103

3 5.541 0.9303 0.3952 | 0.0994 134
3.4 5.0393 0.6812 0.2894 | 0.1004 144
3.8 4.4492 0.7736 0.3286 | 0.0685 188
4.2 3.7094 1.0453 0.444 | 0.0615 276

clilally LR- 115 cadlshl Bl Jdal) 588y o 5baal) Ciladly cidall (g yladly JEY) saei @ 4 Jgand)
aladialy Adlal) Cids 4485 L& Roberts Judall J1aa) s (120min)Jie) hddl) o) So gasan
Sy aaisi desdlasg WhI Track

Energy(MeV) D (um) FWHM (zm) S.d. R No. of track

1 5.1515 2.4242 1.0298 61
1.4 6.0606 3.0303 1.2873 0.4996 58
1.8 6.6667 3.0303 1.2873 0.625 69
2.2 6.3636 1.2121 0.5149 0.6998 55
2.6 6.0606 3.3333 1.416 0.6251 83

3 5.7576 2.12 0.9011 0.6267 98
3.4 5.4545 1.5152 0.6436 0.3688 141
3.8 4.8485 2.1212 0.9011 0.1667 177
4.2 3.9394 2.4242 1.0298 0.1318 231

dee Ml Alee ¢lya) ar lgraen deadiinl) cililhally L@U:E& ls.da )1531\ dac) 446S )y S o Al (9) JEN
Adlal) CadS 4w JAa) ax S S e\q;_u‘” L

Gaussian fitting with Roberts edge 1.4MeV,(b)

Gaussian fitting with Roberts edge 1MeV,(a) 25
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N Gaussian fitting with Roberts edge 1.8MeV,(c)
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Gaussian fitting with Roberts edge 2.6MeV,(e)
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Gaussian fitting with Roberts edge 3.4MeV,(g)
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Gaussian fitting with Roberts edge 2.2MeV,(d)
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Gaussian fitting with Roberts edge 3MeV,(f)
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. Gaussian fitting with Roberts edge 3.8MeV,(h)
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Gaussian fitting with Roberts edge 4.2MeV, (i)
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Wbl fitting with Roberts edge 3MeV,(f)

) W bl fitting with Roberts edge 2.6MeV,(e) 70
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W bl fitting with Roberts edge 4.2MeV, (i)
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Wbl Track gabiy Wiedi Al ddlal) Cids 4,85 4 Roberts
ol laily X sadll Jsda e agysill GLLY daia) dllia of odlel 8 o) (6,7,9,10) ISy e Jasli Cas
sl & e dddlud) cilassall culilal 1S UadYy)

e il B S s e 3L Roberts Jandiall DA (e Adlal) oS ag of (1,2,3,4) Jshaadl il yeki)

538 il (1,3) Vsaall il Al viey VI 3 el A Jalail salls o alially @lis ddlaal LU oe Liaiind Pla
=5 Cratl) (any Lggle Ta dpalal) @lbs of Gauss Track gelin 3 Wasys dilall ai€ 4 Jlas) J8 sl Jolal
p+—4 (19,67,38,36,20%0) s ot Aty Bl o Janady A oaal) L gl Pd s
Sl 508 4yl 4)liie o cilac 23 (2.2,3.8,4.2MeV) bl aiel ¢ sl 1e(1.4,1.8,2.6,3,3.4MeV) ikl
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al) bl e A8l Qs 38 05S Lo leianY A 3all) (e Al o3a aah L ey Ailall CatS A Ay J8
G aay e ) 458 8 5ol Al 4glie Aoy (AT Aatia jualic oo (ad o) RIS GlSal a1 4egalls
i€ A sl J8 el Ul Jalaall )08 a8 Adaadley 5 (2,4) sl () gsalls L uslS s alatinly dee Dl
Lo si Lyl of lgisnt Gum o Jagale st lggle Dlay ol 4palall @l o an3 WhI Track gelin alasiuly ey dilal)
238 sl usli 8 0 655 o) s s Aesdle DA Adlall (i€ 46 Jlay) o e Jy Lee clblall ey oY)
ok e Lealdie] ady Lad eSsla o analall ol culidla s @il Can e Lob (31 Galid a dagal) 4palal
i o 253 (1,2,3,4) Jslaadl Y sa5allys ilapusa 48U abjh (Lase clf)le s cutnty ALl W clapusn 48l Y
e iyl A b gale 5Ly Cyglal Adlal) (o B A JLay) amy Wbl a5 )y Alawd) HUY) 2o 8 )
e culis 2.2MeV ddlallvie Wl (sl Ae(1,1.4,1.8,2.6,3,3.4,3.8,4.2MeV) ikl (2,6,39,22,16,2,11,16%)
@l8lall (7,2,11,7,2,2,4%) s 52l o5 Uiy Gauss Track el —8 %15 4wy L5V
WhI maliny 3 Jsill e (2.2,3MeV) bl (36,296) 4wty culi Wiy Nl e (1.4,1.8,2.6,3.4,3.8,4.2MeV)
i) paen o (8)Ja (o i linsa Lol o) JB) e (gyailly IS 88 (pat o aSBIL (Saian @lls (Track
Ligdga 13lac oy dual) el lgiems Ay dleaindd) (LOg, Zero-cross, Canny, Sobel, Prewitt, Roberts)
LS iey Aalaie il sagna HUT S 8 AL Jadall 13g o ety 31 (RODEITS) Jaiial) laele gl HUSU anpmias
& aie &aas ) overlapping phenomen Jalaill sl e calxally L0 4l (5585 Vgas S Gl a lgaany
i e Slad e ol Lo lia il olgus dasiiall 2lsall Alall 5850 die sf A asia 4ladd Jalye 2ie dypql U
e Al clilall o ) Gl 8 Canad) asays spallall @il e Calatl) 8 cdliall 46 casid) ale clilay sl
Al Roberts Jadal) (aSe diyhall 450 Adaylall 320 vie aalgll ledama 8 Aadaiay dalidas &3l ofslly ol Lgalaain
Jssall P (e ey LS daae o] 53 Jasaass Ao sana S0 3aae 03] ey Lolaliaad Lida LeSlaanls HUY) Jaiy ol
133 G Adadlud) Wl Cilapen Ay Ul eV ane o bl OS5 ading Ul Jidatil) 58 @lgle b o3lel 85,580
J<ss 2.2MeV any Lo A8l 523 <l aeys 2.2MeV L 1LAMEV e agadl 3 kil salys a8l 5aly) pe ole S5
Zaki and EL-) 43l) Joasi e poe Adyllae Lindlis cipla 285 (Loae cali) e g i Ll inay HUEY) Jans (liaitis ale
Jalaill 5508 calgli o3le ) & Casad) of SAL sl (a5 (2004 «gy5:al) s (Amero et al., 2001) s (Shaer, 2007
Aalal) 505 pe Lase aniyy Tad il Lualall Gl dlgli agl el 1315 lgia Jefy 2MeV 48l (p 2lay) Cadl &I sl
@l B0l sy dslall aliaid) aliel e jeday s 2MEV (e J8Y1 Gl die apalall ol dulys oo gl 13gs
Cagdall Gy 3 Lgiady Liad ol ol e Lol Talaie] 38Ul Jlal) 5508 alaieYs gl Gada HBY) U 5,300 (3halie
o AnlEd) Gl lpal a8 geal)l BV GRS e aaad U Jdanll 5508 Djlie JaVy L eSsle lelaY culilall sl
o ity 8l (e s g Lillia 8 dediieal leai Albaall Il Al dialll e e L Al A5l Jle) Pla

(5) Jsaall animgle 138 (4.2MeV) Jarays (4.12-4.35)

il pal) (e a3t 5 (4.2MeV) ABUall Jaral (5 9 il Y (i S (pa a2t AUl Judail) § 408 15 J gand)
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Jdad) | Gl g g bl ANy AUl Julal) 3 408 dagdlall £ g

Amero et al., 2001 CR-39 0.18 S a5l

Zaki and EL-Shaer, 2007 CR-39 0.2802 BB FEST
20045l PM-355 0.23 oS @O

Present Work LR-115 0.054 GslS ) 5

Present Work LR-115 0.047 dus a)s

AE_ . . . .
—)a dalwall Ay AUl Juladl) 308 Gl
E 2l o )

S g aysill Gl e Gaedlall dylee ¢lya) a2 Gauss Track zalindl e lalipal il eyl e lalae)
2lys . W) dalie AV U Qe 5508 Glaa (e Wi 3 Cildaaall (any e lgian Leilald Gda HUY) 22e
a3 A Al pillay aliydl 1an alasiuds LArea Gauss Track cew y3as zelin Ao llias cilded) sia o
(6) Jsaally mm g LS s Abla) i€ A4 JAa) dmy gralindl alasind o5 a8 Lol s Lf cAalal) CaliS A8 )50y 4l i
Liada e Dl o 2351 pally adiiosal) (saall Cpania A8kl culillall (ule e Allal) culilall die (Lode Cli)le i it 2
Mg ABlad) s A JAa) 8 5,0 Ghpe Aabaall Ay CRALSH Adal) §)allls agilaluag JEY) 2 16 Jgaad)

Energy(MeV) | Without edge for Area Gauss Track With edge Roberts for Area
GaussTrack
Aav. (Pixel) | FWHM R Aav.(pixel) | FWHM R
1 86.6914 29.0074 41.1069 8.8654

1.4 152.5 93.6395 0.1553 58.2404 11.4262 0.0987
1.8 177.5 121.6504 0.5382 64.2410 17.8749 0.3052
2.2 153.9 72.3460 0.4110 57.0930 13.8736 0.2221
2.6 136.6 70.6693 0.3444 54.4862 9.8585 0.3793
3 98.5 77.169 0.1408 47.6547 14.0305 0.1249
3.4 66.4676 27.4095 0.1020 36.8796 8.9690 0.0667
3.8 42.0987 29.27 0.0646 27.9605 10.9560 0.0621
4.2 12.7686 33.97 0.0539 16.8919 9.8460 0.0470

i Area Gauss Track zaliys ey ddlall Cai€ 4@ Jlay J8 Ul Jdsill 5,8 .l (6) Jsaal) mils
(36,43,46,11,35,4,13%) (1 <y Aty alilal) alanaly dpaell Lied Lot A (o ol Cuanill s Lo
O U5l Wiy a2 Laay . 10% Aty calis (2.6) 43Ul 2ie L) sl e (1.4,1.8,2.2,3,3.4,3.8,4.2MeV) wlslal
538 g A3)lsally (p2disall el (anz) 2.6MEV 8Ll ey Lo Adlall chlilUall Jumil ) o€5 daliaad) AV Ul Qo 5,08
(L,2,6) Jslanll ainmgle 138 ladeys adlall Cai€ 4 Jaal U8 Lewds 0llall yie kil A1y SUal) Jylal

claliingd)
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) lalisd Tida Waoldie) &5 ) dee Dl DA (0 Ledle Jgemnl) Ky Sl Jilaill 5538 ()l (i —6
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