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Abstract

Ultraviolet radiation dosimetry was determined by using CN-85 , CR-39 LR-
115 nuclear track detectors — NTD with measuring of ; number of track-Nt
etching time-Tg , nuclear track diameter - Dt and etching velocity -Vp . By this
study appear the increasing in etching time-Tg of NTD samples which irradiated
by UV-radiation do not pure effect on the number of track - Ny, comparing with
un-irradiated samples . The increasing in UV-irradiation make decreasing in
etching time- T,y for CR-39 , CN-85 , LR-115 nuclear track detectors — with
percent of 20% , 25% , 50% respectively , comparing with un- irradiated sample
at the radiation dose ~ 3.77x10% erg /mm? -. The increasing of irradiation dose
make increasing in nuclear track diameter-D; with increase in etching time-Tg at
the radiation dose 300x10%rg / mm? for LR-115 detector . This study showing
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there was increasing in the percent value of etching velocity -Vg with increasing in

radiation dose for CR-39 , CN-85 .

The increasing in nuclear track diameter- Dt

with increasing in radiation dose was appearing as a resulted of energy of radiation

and producted free radicals which interact with chemical etching solution

. This

study optioned by using nuclear track detectors CN-85, CR-39 for determination
the radiation dosimetry through measuring of etching velocity -Vg butter than LR-

115 detector .
PACS:- 29.40-n,29.70-¢,87.60.M
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,Radaition dosimetry

PADC poly allyle diglycol carbonate a4l

. [8] (250-263mm) UVC - axilyl (a0 ic—

o Adlall LalS Gatl gya iy Jols Raa s B 5

ol e Caniall 3)slal) Canha 4y PADC —asll)

) sl AV RSl a i Adla)) Ll g . [9]
G843l (CR-39 , CN-85, LR-115

(Te, Vo, Dr )egssill 3) cdlabas aladds UV— il

Ao lady) gl Qai b Leke 52lY) Alglasg

Jaad) (5 kg dlgall
LR- «<CN-85, CR-39 (gssill ) (ol € zilai jumad o
e sl ) ALAYL Leie US (e gl s 22e 115
o s by ilS L CailS S e ol z3sailS aiia
12-13 um , 1000 pm ) Glaw il Kllemx1cm

e LR-115 «CN-85, CR-39 (= J<! ( pm , 100

a5 1 pCi - el Bl Am™ - L)
Luadl JaY 97 % sslsy NaOH  Jslae slasiud

¢ 5N ¢ 6.25N A ylall aladn il o5y .
LR- < CN-85 ¢ CR-39 ailsl Lilill g5lall Jolaall 2.5N
Sl Ao 60°C « 50°C « 70°C  s)ha wlayny 115
To  — Sl gslasl il ) laa 2ay . [10,11]
WIS el Gadl) Jiay 52 Tope - DBV selal Jia¥) Gally
Dr — 531 hd ¢ Ny - UV aae a8 (uld 0y ¢y
saideyn olus ay iy Nikon s (Agia jena aladiul

PA Gedlyy Vp— )l

VD=DT/t ...................... (1)
Ll eyt [10,12] LY ,kiDr o) Llel e
i i) o3 W) Aeily poetll aeyy IISH gilas

PEN-Ray g5 rlias jrms alasinl UV-isadidl 358

- 254 nm ase sk SAN GARIEL Inc. 38,5 Lamp
Liaph At wly UV- L i) 358 40231 5yl ae 2y
oo UV- Al il G Jare 0185 ((2) griasiiiSY)
CN-(ossill 31 Cadl€ zilai qani 23524 erg/mm’ . sec

545

dadiall

Lge UV — Laiiill (558 2020 gy Gl ey
i Ly (gpill ansil) e 580 e 221 2] Ll clly
oeba) 35S 35k readial Gl [1] Aall LBAN (il (e
L (Dosimetry cledy) apaill) e gy Jaxe
e iiSY) A)lS Akl 5y Lkl
- [2] 2t s2gd Aggual) sl e st 38438 (s
sl UV - daa) 5als el sagae calulys ol
alasin) Lgies eIy (e daalll ALl e leladl ey
Csasll ) el
annealing — bl 50 A o3 Cua

Actinometry

daily UV deily petiall CR-39 oSl (555300 L)
. [3] gyl il gl and CaISY
GlisylS o Coniall 55kl (gl pand () d8LYL
(s SV CatlsS Sge sl aal ) JsSUSY L
O g [4] UV daily megially LalS dnily ol
ilyil) ddyal [5] PN=555 (5550 50 CailS andid
ol e AileSll Aulia il (b8 LA (e A305040)
sl Y Dl (el e Yo LS daiY

A0S Jane 5o oaldie) o5 3 gasill ) cDlan (e
1y CR-39 Cails & adslis o3 g2l (55l Lol
DLEeVL 34 a3 6] LIS dntl (e gyad iyl
¢Dr = ol A1 k) gl ) D las A4S
B e (T — Lol Gays ¢ Vo = Y1 Sl sai ey
il JEUV - dasly CR-39 sl aes
Ljlae Dy — ) L lagy as) Baal G (Ll dash
Aty il axy UV - Gl Gt ppen (55 Laie
— Ll eys Alal) daglall clavy Loaf @lld Loy, 55 . Wal)
71 Ve — A b geideyuy Tp

- FTIR a6 Jlay a5 LS
Sle UV —ixdy elasy) il u@ s Infrared

pladin day LS

Fourier Transform



059—0£§ dadall ¢ Foadl o alas Ve )Y ‘f}M‘LﬁT/)&//M’

sallall U ae ge Alaally @lli; CR-39, CN-85, LR-115
Tg - Ll (ye) 8aly) of Laadly Cua i) 5 z 35l B
DU e e b€ s YUV - el el saly) a
il vie Loy standard- gaiiall e z35a) pe 43l
saal) lyinie Caa) (5955 aendil salyy of LS L e ()
gl dsaan () ALaYl Tp - hadd (o) il olasly alall )
Gliaie Guai () 525 Lae ¢ Wl addl) o) aie BV
I aaal) Jasalpl s ) LS L il (S8 LY 2ae
- podall e 235U A3lae LR-115  CalSl Ny - U
Y culk 377.15x10° erg / mm’ icall aic standard
1-A i) 5.4% 5law
aalsll 15.3%  Jarey Np- LU0 K
377.15x10° erg/mm’ icjall vie paiall 2 23l
1-B J< leaag LS
o zhaWL 4360 6.2 % Jarar Np-d5aky) ol
leag LS 377.15x10 erg / mm? dejall i peid)

1-C Jsal

Aall g dlia GlS cpa e
43)se CN-85

a8 CR-39 Kl aladil vies .

Topt ( min) - Jie¥! lazdl e

0m W W A

erg/mm2 .l il s

D—gadil) g2 aaTopt—UY) ogdal Jia¥) cpaill ¥ Jeddf
CR-39 (CN-85 ¢ LR-155cadilsSll UV— daudisl) (558 dadN
Caaldl aie Ny - LU KD o) 8 Jaalad) Lol )
gisal w0 M asm Ly (1-B JSal) CN-85
Gl A gase Adlall gyall vie daldy UV - dasly il
Cagon illyy caiblids (o S 865 CailS)) 5ole dpaliaial 3
Ll e lahad it ST UV @ daniad) Caslsll 30l ()65
s el ¢ aadall e Cadl Al Jlall 5o Las g5l

o Np B0 KD saall 8 plass ) a5

546

sy e

(343 ,102.8,171.4 , #)» LR-115 85, CR-39
o)) ALyl (240 , 308.5 ,377.2) x 10 * erg/mm’

[EEN ‘Asu.ﬁn\sds.‘ ‘;m\.éca}uis c:_ﬁm):\s Céj.mi bﬂ):l

Tg -bddl ey ae Ny - DBV dae s 10880 (o
3428 x10° erg/ cie UV - dail gl an
Ca )l 377.15x10° erg / mm®  dcyall il mm®

60 -~
g 55 DN,
1 50 A N N
72 45 4
Z‘% 40 } X R
1 35+ — , *
y 30 LN
g 2 .

20

100

40 +

9 35

2

— 30 -

n

7 25

D 20 A

Z‘— 15
10 -
5
5
60 A

NT-JC’Y‘ KT
W
o

20 A1
10
0]
0 100 200 300
(mm) Ty P | ()
- Standard
o D=34 28x103 elg/mm2 x l):240x103 (—~rg/mn'2
D=102.8x103 elg/mm2 o D=308.5x103 exglmm2
»¥— D=171 4x103 erg/mm2 o~ D=377 I’;x103 (;‘lg/mmz

£2 s dis TB— Ll ta) o NT-_UY) aae:y Joid)
Aol e UV —daadiyll (3 6b Ayl D apdal)
377.15x103 erg/mm2 4s,al) 4l 34.28x10° erg/mm’
(A)« standard— gadall p& uldl) £ igai¥) ae 4islea
CR-39(C)CN-85 cidisll (B)LR-115 cidis!



059—0£§ dadall ¢ Foadl o alas Ve )Y ;K}Mdb&//‘{.&]/

< Standard
@ D=34.28x103 .erg/mmd
A D=102.8x103 erg/mml

= D=171.4x103 erg/mml
14 * D=240x103 erg/mmd )

& 12 4 o p=sos 5x103 erg/mme £ °
- © D=377 15%x103 erg/nTnz =l
B 10
.\J»

—~ 87

£

2 6

. 4
[ 2 T T

100 . 23)0 TR 300
; TB (mln - Lid) )

© Standard

, D=34.28x103 erg/mm

A D=102.8x103 erg/mm?

% D=171.4x103 erg/mml
18 . o-240x103 ergimm? Z
© D=308.5x |03 Clg/""TZ
12 o+ =377 15x103 erg/mm?

) i
S

.

v 10
£ 8
2 6
a 41
2 L L ]
40 240

140 .
Ty (min) - bid

@ D=34.28x103 erg/mml

. »
> Standard
A D=102.8x103 erg/mm?

x D=171.4x103 erg/mml
% D=240x103 erg/mml’

© D=308.5x103 erg/mm?

) s

.

Dy (um)

50 1I00 1.50 200 ZéO
Tr (min) - bl ()
Oa) & (MM) - Gosilall San gy Dy — ANty JSid)
— Lol (34b AN D- paddll £ 2 s dic TB-hEA)

dsjnl) 41 34.28x103 erg/mm2 dsp (e UV

2 pulidl) 73541 aa 4)l8e 377.15x103 erg/mm2
cidlsll (B)LR-155 aclsli(A) «standard—gadiall

CR-39(C)CN-88

547

asdls e

) plals () 5255 gl 83050 ()
20% , 25%, 50% ke T - UV selal JAY)
G sl e CR-39, CN-85 , LR-115 aulsll
opelal 5V ) sl o) 205 Pla e Badl
sie Luali Lbd 5SS AeledY) Aol g T LUV
=31 ke 3-AB,C Sl Caw e B Al gl
CN-85, CR- sl mon il gya pe T Ladidll )5 Dy
DBV U 8 aaly @lla o) My Gus ¢ LR-115 639
b sl Gy ¢ aedilly Ty Laddl) () 3245 aaDy —
300x10% erg/ e S oa oy Adlad) grall v dalag
sl bl Jae il xiey . LR-115
- 01 had o Al Qi ) 308 8 el KU Al

ekl mm?

b g Ao pun dadl Al e yamy Al Ty~ Ll ey Dy
Juall M dayywisaly dlia o) Ged Guae Vo - N
4d5.-ﬁ\ \.@Aa'aﬁ\ai@aﬂﬂ\'&d\.})éa VD_.\A_'\G)..RA\



Leun, J.C. 1995 , “Effects of increased
saler ultrarioled radiation an human
health” Ambio , Vol. 24, no.3 , PP.153-
163

Chatterjee S. N. and Sanjiv Agarwal
1983 “ Lipid peroxidation by ultraviolet
light and high energya particles from a
cyclotron” Radiation and Environmental
Biophysics , Volume 21, Number 4,
PP.275-280 .

Ipe N.E. and Ziemer L.L, 1986 “Effect
of annealing on track density in
unirradiated and gamma irradiated CR-
39 when used for fast neutron detection
“.Nucl . Tracks, vol. 11, no.3, pp137-
140.

Elmaghraby, Elsayed K.; Salama, Talat
A. 2010 “ Investigation of the
fluorescence emitted from polyallyl
diglycol carbonate modified by gamma-
ray radiation excited by UV radiation”
Radiation Effects and Defects in Solids:
Incooporating Plasma Science and
Plasma Technology, vol. 165, no. 4, pp.
321-328.

Nouh S. A. 2004” Physical changes
associated with gamma doses of PM-
555 solid-state nuclear track detector”
Radiation Measurements” Volume 38,
Issue 2, , PP. 167-172 .

Brahimi, S., Lounis-Mokrani* Z.,
Imatoukene  D., Badreddine A,
Abdelaziz F.Zand Allab M.2008 *
Effects of high gamma doses on the
bulk etch rate of two grade CR-39
materials” Radiation Measurements”
PP. S56-S61.

Tse K.C.C., Nikezic D., Yu K.N. , 2008
“ Effects of UVC irradiation on alpha-
particle track parameters in CR-39”
Radiation Measurements , 43, PP. S98—
S101.

Tse K.C.C., Ng F.M.Fand Yu K.N.
2006 Photo-degradation of PADC by
UV radiation at various wavelengths”
Polymer Degradation and Stability , 91 «
PP.380-2388 .

Talat A. Salama and Elsayed K.
Elmaghraby’, 2010 “High gamma-ray
dose measurement using nuclear track

detector “  Radiation  Protection
Dosimetry , Volume 140, Issue3
PP.218-222.

059—0£§ dadall ¢ Foadl o alas Ve )Y ;r,}k[/{_,@x_//{g,d/

548

sy e

0.08

j

30.06

4

K 004 LR 115

" 00 8ONG5

(R

Ol [ [ | |
0 100 200 300 400

3 . .
ergmm’ x 10 D .isliylis al

D— i) 4 g VD— ) jhad gad dopu ¢ JSA)

(CN-85 (CR-39 (sl AY) cidlss! Laudill (360 Ayl
LR-115
(2 JS-A:J‘ ) Topt - J\_ﬁ(\ J}'@'L' U““J g,sﬁ _L.)J.«J\ LS‘)-‘-‘

(3 Ji) memill 33l e Dy —,UY1 Ll 8 5oyl
S5 gl 0588 ) pmdl) (e Aalll ddllall o) )
Casll salal yadal) UK Loyt 3 85uaY) ddla e
oo @8 Apads dedlesadse LS o dens dlliyg
0555 Dl o3 . padsdl b Al ALl 0
e Lad ppiliially Byadl Hsdall s dllad Slles 3
Gl am lpan a2V ) sdad) B oy
[13] poniall J8 Ao 58 Lea J8) 358 a3 Afl5de Bygmy
Qs Oladd Aain syall Hdall (pe dpas dae Al & o
LS . aball ol Loy die Al (Ll apes )
) ) daa el Al 8 pshall el Al )
Aliys padsall (B Basasall ((Dhasise ) Brsuall Gligal)
1002 PR W1 B X R g e [P s
dee 8 33l o) . [14,15]  4mediddl ye (eI
CR- Ul wmiill gyall ) g Vp - ot ol
£ oull & ajle dlaeY) S 39 CN-85, LR-115
377.2 dcsnll Aad UV- Lpiill (58 4aiVl apeiil
vie dald bzl @l ang x 10 2 erg/mm?
. LR-115 ailkll 45,lia CR-39, CN-85 (sl

J.\L.AAS‘

1. Longstreth, J.D ,de gruijl , F.R. ,Kripke
, M.L. , Takizawa , Y. and Van der


http://www.springerlink.com/content/?Author=S.+N.+Chatterjee
http://www.springerlink.com/content/?Author=Sanjiv+Agarwal
http://www.springerlink.com/content/0301-634x/
http://www.springerlink.com/content/0301-634x/
http://www.springerlink.com/content/0301-634x/21/4/
http://adsabs.harvard.edu/cgi-bin/author_form?author=Elmaghraby,+E&fullauthor=Elmaghraby,%20Elsayed%20K.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Salama,+T&fullauthor=Salama,%20Talat%20A.&charset=UTF-8&db_key=PHY
http://adsabs.harvard.edu/cgi-bin/author_form?author=Salama,+T&fullauthor=Salama,%20Talat%20A.&charset=UTF-8&db_key=PHY
http://www.sciencedirect.com/science/journal/13504487
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235542%232004%23999619997%23480162%23FLA%23&_cdi=5542&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=61b54465a59d6ea386e42ef75218cc77
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%235542%232004%23999619997%23480162%23FLA%23&_cdi=5542&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=61b54465a59d6ea386e42ef75218cc77
http://www.sciencedirect.com/science/journal/13504487
http://rpd.oxfordjournals.org/search?author1=Talat+A.+Salama&sortspec=date&submit=Submit
http://rpd.oxfordjournals.org/search?author1=Elsayed+K.+Elmaghraby&sortspec=date&submit=Submit
http://rpd.oxfordjournals.org/search?author1=Elsayed+K.+Elmaghraby&sortspec=date&submit=Submit
http://rpd.oxfordjournals.org/content/140/3/218.abstract#corresp-1
http://rpd.oxfordjournals.org/
http://rpd.oxfordjournals.org/
http://rpd.oxfordjournals.org/content/140/3.toc

059—0£§ dadall ¢ Foadl o alas Ve )Y ;?}LLUJ{_,@L/I{.BAJ/

549

10.

11.

12.

13.

15.

16.

sy e

Durrani S.A. and Bull R.K. 1987 , "
Solid State Nuclear Track Detector ".
Pergamon Press Oxford .

Nikezic D. and Yu K.N. 2003 , "
Calculation of track parameter and plots
of track openings and wall Profiles in
CR-39 " Radiation Measurements 37 ,
PP. 595-601 .

Yu K.N. and Ng F.M.F. 2004 , " Fast
and Non — destructive determination of
active —layer thickness of LR-115
SSNTD Using a color Commercial
document Scanner " Nucl. Inst. And
Methods , B226 , PP. 365-368

Durrani , S.A. , Oxford ; New York
Pergamon Press, 1987. xiii, 304 p. :ill. ;
24 cm. International series in natural
philosophy ; v. 111.

u.u\:ﬁ ! 3 1983 u\.m.c JD'.’ 13 ‘?_uaﬂ\ ,\i
OBY) e Gl alaanuly cbgiall clesa
Al ¢ gl anal Al Jalsally dgysl
bl dadla ¢ pslall BS ) Aasia itale
Koul S.L. , Compel I. D. and Donald
D.C. 1988 , " Energy Transfer
Mechanisms and The Radiation
Chemistry of Nobel Gas lon Irradiation
Polymers " Nucl. Inst. And Meth. , B32
, PP. 186-193.
Tager A.A., Khan N. A., Jamil K.
and Brardt R. 1987 , " Annealing of
heavy ion latent damage trials in
muscovite mica and CR- 39 plastic
Track Detector” , Nuclear Tracks and
Radiation Meas. 8(1-4), PP. 377-380 .



