[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo
RTLR VE T RUAVI RVERN Fe 4|

FoALYAY Slao AYAA 50l cpow o Lo (oa353l9s 0,98

Available online: http://ijhe.tums.ac.ir ' \\/ -
u.i'.h ‘9}: Jle \ / «\“’g

€, 5
o o«
Of Environ™

o bylsle Jols glad ¢ 3L slasd jo Jdawxo LI 30 Sl S S o3l
orilicnnglgo i (65509 50 9 (31 s 3o 3 oolisiwl b (peS i sy 5 G55 (sl e

olyspl dumallae F3Ls num ) (5 o)l
Qb-" sulf)f suL..M.Jf olKisls ‘P?l‘: IRCEREY ‘J.‘)_.s aj)f

oS>l o ol M b

Sl b mlos 5l Jol lagiy Al ulga Gl () S5 i BAB g L0l qpLLE Y el o g,
A 0yl (S s 5 DT sl et o AVl Fse 5o Gl b slaS s gLl gLy Y. (b dy g,
shezme SLI Jolae 50 Sal yganliis SEUI Lo ST S 5l oolil b om0 gy AA/4Q/Y Ll gu ,b

At VP 5 YV 5 iy (08 5 pktn 9 05 5 (sl e i1 (gl 5 (y9 0 laims 5o
Joles 50 Saa] slos puSojlusl fpiomoan 8,5 )13 6,5 ojluil 0,90 V h e 0 s
S itir 5 S5 (sl 55 fimgs 306 TF L lolazil 515 (515 aious sLlS
28,5 ool (ilsiogly 5 (6 ytea 3 g 5l ooliinl b (FoSias J3ie 7 9 V) )0 s Sy
58 e Ll Jolas 5o Sal gog0> b aS ases o ylis andllas opl gl Ldaidl L1555 (oo sLolS i gumdS 5519
YL e 3o ke il Glamlw ol glad o coweS ool Jlade 51 oy 5L olas oS 5y (5,5 Fga 30 o e
OB S oSl awgs o yleas b Jolo glad g 5L glad o oo sllE 51 b 8L 0
el IVNAIMSY < /VY e Jolae ol jar (o8 5,00 g
i 52 5 0155 et S b 2805 YL jign 50 (6 S s
Lol 18 (Y MSV) sole ol 31 5l 2z 1o 50 w5l izen 5 ] Sl Sl

1 s it g8 Sy S g
r.khabaz@gu.ac.ir

Please cite this article as: Pangh B, Khabaz R, Izadpanah A. Measurement of outdoor and indoor ambient gamma dose rate in Gorgan and Bandar-
Torkman cities using gas and thermoluminescent dosimeters. Iranian Journal of Health and Environment. 2019;12(3):397-408.



https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

b oimed 1l Coonl Pl Lis alies 3blie o po s
Jeizl 2ligin Oliee )l gz )95, il 4 4z g
558 Lo 3blie jo aiol> pl oailedl sloo 59,3 51 5L
St 65595 n S0l g )0nl )y o0 a4 (5590
glaglexslow 2o (sLad )3 o8 5500 5 5 slo 2
yelaieds de) 5l )0 (goaie Sldlas 3l sla JLw o
Pl 500 sloyo—iS 5 Glnl )3 (rb die; U (b3
Jlos 098 e o)Ll o3 50 Ll 5l am 4 a8 cwl oo
S o3l liwl alizee bl ) oudls 48,5 S sladigas
Sy el Ols—eas wilgs oo (6 S 05lal ) ol a5 0
&) 9,5 18 eolaiwl 050 e LS 50 ey byl
aS o plol adod el ddlate ;0 V29 Jw o (Y
mSV/h sg0> 2555 Yo b Sljgp L (>l 0
s ol ) il U3 5o o, 8l 6 S5 Gle 5 0/+ 0
VAF Jlw 0 (M) o—s oL, Y8 mSv/y Ls +/-5 5
USV/h 5o Kool Sl a5 8,5 ool ado (395
1Y o 0 a5 6,50 addllae ;o .(3) ol 5,155 YIFY
eSiln 5 ol sqtn s 3 aipny 2 51 ol
50V b eas AY NISV/D 0 e o8 6l 5o Saal
30 sheze LS 51 il Slig g Seslail Ve e e Ju
3030 (3 yieS g (i &S C8 5 e liws S ddlaie
aS wo,5 o)l vanSv/h g VaanSv/h i agy ol
azl ;o g 4l ;o ainy slad glaoli sl b bgyyo i i @
o3 Jleslawl LY e e Jlo 0 .(VY) 09 e po 4o JLa s
SR G 3550 Jlow So e 6l Oledol o2 Sleyo
3,90 sl gl oljT slasd jo Sal (1Kl o8 )5
Jlw ;0.(0) w5 0,51, WYY Sv/h Jolas )y
@ eVl Sge 3 Oliee ey 9 Jed)l slog—t ;0 V0 A
O w5 0,5l VYO MSY oV /FAmMSY Joleo w3 5

YaA

e 33 uzme (S 55 Sl (505 051w

doddo

odas ol oals azlils 5L o 5l lide slags p Ll ool 3]
5° 9970 lizre (sla J5SUse (o o5iny s 4 o] 51
4 S i sla gl (23515 (V) el oy slaJsls
(o 5 aile (Sojelen Jeloe pogdle (8L 50 lajo
b oless 3l slaal g g b cod plail i
g p £65 9 0,08 (ol alox 3l 6,500 Sl dag y
poye ) (K bogipy (Sloj yess o8 A izmen
Slagi p oaS abla sli55  sladius S99 alavly 4y sole
2 0l Gl 5 (s Sl R) (o sy 5 Slosios
U slooj 9,8 pulai mlie plo g Sleislo wllas SLS 5
Slogip izren 5 (CESE lasiloay) (ool Slivbej]
Bt polie (Byae ;8 peius sob & (LI Baes) Sl
hsrS9n &9 o=l (M) 825 o0 )18 slin slagin
3350 4 ez gl af el e (el e 5l ol 6 555 0
National Council) lags , il jo cble> Lo glye—
wd> 30 as s Ae Jsla> (on Radiation Protection
s LS slagi yy El qulio g5 ol 1 o3l v s
2 190 50 3k 35 9 3585 03 gl
05 (o0 gyl baeme jl Gledl S5 0

VO MeV 5| a8 LK agmo Lol slagi s (o35,
45 035 (VFVE MEV) psll 5 bgs o o1 51 5V 05,031 6
Sl gab il 05 Jhs e yo o] Slgl3 oo )0
o3 Dlainds 610 )00y amie o lojls sale aipeS
yoleay by o oo 50 o i (UNSCEAR)
S ot le yolie ol o yodas 45 Ceul S o 35240

L 655 it Ol cnl 51 a5 el 5 p52,55 «p9—2d)
Jdo et 0 (Y-0) el Lo V7. MeV Slade b gl
e o yias 30 10 (6,5 o3l b (655l ai Y gexs

ol ool a8 5 La5 5 V/D MeV
S den Sdedy .ol Sglate calitre 3ble jo —wlid o)

SrSFn SrSojlaly gy omb ple 5l 6 2S5 n o

ggg yﬂy
VPAA Jusly /oo o)l /s jlgs oj9s 8
N -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

Ol Re 9 &5y 0yl

eyl 5 Al o3l okl s ARGUS £ b
Ll o 6 puSojlasl cols ool £ )] b 45 5905 0 Ll
S labiod ©)50 ] (ase LS o j5aS Al
& u’_..a)...g‘ Al yo aalip opl 5l J—ol> oo le
el (Vo) o)l 18 B an uyiwo jo ‘5’.—| g0
@ bg e SLeMbl g oo JLsd LIS ;o i8S jo 58 aS i
S 5ol Gizmen 5198 )3 51920l Slge (b 2l5g 0
@l slolanl o Coll ool YF 0 1) g5 )5 50
@labad &0y Coll oSl VY o g (Lad &jg0 ay
Gl 53 (VV) w3 oo 8 Jloi 5 1525 9 )9 5 (5 5 o1l
J51s slad g 5k slad o e sLolS 5o Sl gy
S5 a by oS 00 5 S sl et o lagp el

RVRVRYS SR JURE] INESUSN POS PP S LGP PSCONER

gy 9 dlgo

5L glad o LS o5y 30 vy S S o3l -
wl_m‘).‘ ‘5)_50)‘44‘ 6L®Jza ‘rl.b.ﬂ.a a_sllas u_>| B
Vb IS i) peS 500 g 55 sle i (guielli )
2 &S aige glodd aSul a4 azgi Ly o S e (V
Scusgame g a > b ol plo ols sl ) (6, Saigal
oolazul uio.n Aged p”rs‘da- )‘).Q_m CJL...J)J S¢> g0
=8 5 kel slacys plad Lo a5 blas Ol jo s
bb&ﬁoydﬁlﬁwsoa_&aob&_&% LS’L“Q‘JD
2570 538 bl g (0 Olai bl 3bl) VL (mez o515
e Gpe D S I8 aslllas 959 (o)1l o) i
ulf;]erw ‘_g‘).: (u.er‘> Ry oli’i_w.l‘ f) Oli;—nﬂ.i‘ Y olass
22059 LSL"‘"’)" Olia.w‘ V2 olass JJ).‘)J...'JQ_M: 6‘)43
ooz o515 bl cnlin S slaalold 4 Conax
23 (V) 038 sl oLl e85 (Lol Sl 5o
wlad o s sllE Joles 5o Sl L g sl

Kool 555l cotiin (sloolSins] 1o .o (5 5o jlasl yg

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y44

S95e Jile 33 (relo LS 955 Oliee 58 Ve 0 JLo o
lad ;5 iz 50 Sl (il 5 0 ) 65
Yeof GlaJlo ;0.0 F) sl cewsa Y F2 nGy/h ol as
53 sheze GLE Oliee apns j5late 4 lasdllas Y-V
Ul S Boa sl o yeSitn e (sl 5 T 3l
Jgad 55 95y 30 Saal Sk addllas (0l 50 .28 5 plox]
5lclie 4 aS 08 )5 s Y2 NSV/ Jolae calies
or Oy90 Bble Gl Sl izmen 5 Sl Lwgie polis
Gblie 552 dilaie (5ol i 5 (Sl 2t OlRl 5o
G5 ojlail ate; )0 (V0) 00 5 Cgumoe YU (5 S5 L
(TLD) uilueaglyn i (5o 5l ooliul b ate (221
S90S e 50 (hanome LS 50 (S ojlail 4 Bl o
g Zarate-Morales L.g a5 5,5 o Lol VA JLw ;o
el g 31 50 Sl e Sl 4 5 sl San
13.0V8) w,5 5,51 AY nSV/h g \\Y nSv/h 5 e
axtl 50 Kinl (650l gz cgoline 5o 1988 JLous
g Sivakumar lwgs e o ,gllags ao ,o I3l L
el (uilniaglyn 5 (5 o3 b9, Sl ookl L (] Sen
sl s o A3l LS 5, 50 Seal (1 Slw g s S
AFVIONOVF L pl o 5 Gl 9 el )l b
Yeo¥ Jlo ,o.(0V) maus,S 0,50, VY nGy/h 5\ ¥Y/Y
s Budzanowski Lwgi 5L slas ;o LS slagp 50 5
9y 3l ookl b i) gz o oSl Ve o (e
ot 5Le gy ol 3 e ool ol isaglya s s e
ol oo 5155 A nGy/h 5L slas o L 55, 50 Kial
Soe 4 oy, ol 5l el wl b 5 o Sen g Banzi .(VA)
hs Gl g5 il 5l o8l 5o Saal dlzb o Jlo ¥
ao) il 5l (b 50 ool uKilie el (5 mSo5lail
2,545 3l (55l 52 (V) 0305 5,51, A NGy/h L
oz I ool Ollxtil 4y by o )lsSL Solg> e oy g
VE b @lr cob S peiile sbollnsl (g 2 Ssl>
b 55 il e 5 e (Ll e s
Ol Al 4 le oo ol cpl e 3lcwl oays


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

GySojll ;0 g VIO MeV zhaw b FOkeV I LI 4 LS
slagi p 4 oo cpl .ol Y NSV oo &8s 30
Iy 96,0 slogiy ol g 005 (b Lo g LS ¢ S
350 Glej g (x5 3o JoB 5l 500 (sla el ol e 4
Lng s gl IS 020 o ioled 9 (5 S o5l
Sy Slead &8 b gl o lasbisl (g ey olKiole;]
Sz 5 00 ool MO8 Atz aliwgy ()b slagi
Ao, 3 VIV o lasbl GBlyzl g < 1AAD guoeal o yo s)lo
Ol dw 59, » ol (e 30 Dldes ploxl Cya ol
il (Sl o s ools )8 ey LB el )l b oe>
505 AP Jlo bl jo o sl5 Jolee 50 Sial
S0 gd,S sl VA JIA clelw jo 5 BT LS slasg,
OLL 5o e pSoslail mls .cdl aslsl ) h Goe 4y o5is! jo
SleMbl.ay0 5 S by e slop,d o g sl B el 2

¥

e 33 uzme (S 55 Sl (505 051w

Oy g Ve O g Ve gl )l g0 )3 (anme Jolso 50
Slawslio b cd )5 )13 6, 505lail 0,90 V h o a0 Gy
aligee olela )l jo ey ol 5l 30 LS 50 50 5
e abl,) 4 bagiiinns Lasly B Lawgs oS gl Cavdas
osls (5,5 Sile Geiger VIEW jl58ls 5 Lo wgs g 0og
eSle VS 5 0 45 (5 5bay c 8 S el TS j9as
Kool 1Sk Vh ol 4o g oo 0,91 5 Jolas jo Kaal
gz 50b oubizee b ood abais ] o Jase Jolas 5o
L 638 slow ;s cslaie; slags y Do (550l
G yies 30 0,15 28 5 Coro aF Wlosls,l 8 eolai_wl 5,90
oilniraglge 5 (6l e 50 b aaliie o1, (3 (anome
oolil by g lolS canlllas oyl 5o .(OT) wled oo s
3,90 Crooks-U121 Juas o)lye <86 5w Kol S5 )

61"’93){. LS‘)'? oKwd Q.:‘ Lg))ﬂa.la.wu.s)f)bs 6ﬁfo)'|d.5|

s A :
LR

OS5 e 30 3L lad yo e Ll 30 Soal (6 puSo Il glaolKims | - S

i"

by ol
1A Sy /ogow 0 jlosis /a3 jlgs 095
-

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

OlSe2 9 By 0l

EYDPYE ol a8 el ol el 55 e Laags VTR0
DYV~ 1yl amaz ATAD Sl )0 (o 5 Lot oo b
S VOO (55 (sl o b 3l Lo gy ol £l ) oo i

] =Y M S 50 gl

L g Excel lj8ls 5 lawg (gamails 5w ool cwoas
285 )18 el 5 iz 0 00 (Ttest) T (Lol o]
P 9 Jsb g Sl oad &8ly ol pl Jlod yo (S L]
a3 THIOA 5 OF11F it oI55 sla s oLl i
rwy b 55 0 canlaz o YEIOT 5 0F/- F eS 500
Jbo 33 85 (6 pusl oo (5 5let o 00 5T 3o £ kim? 5l

3andd Torkaman, Iran

(08 5 50 e 33 3 (5L 33 o SLolS 30 ST (g S 0jluil (glaolSims | ¥ JSib

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AR


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

oolai il las g jo 8l 3 oral (gl 45 Wi ,.S sed 1,8
o BEC.C s lomys 5l S o 3l 3TL, (05— o0
T30 S5 P n ahle 5 (59 4 o Cenl i o Sl
oo ) Canlispa slagn)s 5l golaws o)l S
g laws 5o gilwoolel 51 o (S5 4 Koo 5 ol
Ot Jlosl 5l g g B0l 2045 5 pro Jlaio L 'TCs LS
(C.F) lagwjo gl podlS o o i suiles 20l ,5
BUNSR SO | L B T SLONE SRR MWL OES IR LR gei 9
2 a3 ead S s S e 55 4 (e b
SIS yes 3o Glgieds S yieg e sae ¥ lal  SeSe 5o
abaase 51 30 gl Jie 10 cnal @850 10 g1 00l ]
Glabaass (o alas ja 1) s ey 5o S0 ol ools 13 o
i oy s TLD o les g ools 13 S50 Soedly o>
@Az basd Sod kil on eSS alaioe (59 e )S 2
Joe 550 6l ys—iS 5 ol o sl 00 plol lalllae
SEYeCm g ey &S 51 YM o a5 alold 4y b (6,505l
5 JsS JUIS o,y 5 oy 3l 590 Sl ax b g bl e lges
Jole cdeas (6 uSoslail (pl (YY-YO) ol axils |13 (oY
e 515 ey 28,5 ol oo (23,5, oz S L1
@i | TLD sl e B i glaalaass da ey 30 Cual
e e 50 a3 59, PO dga> C b3S 5l o 0,5 olngl
Ol 5 @l abgrye <5 0 e 2813 ez 5 sl or L 6
sloads 2dl,d Jlage oy )13 1L a5l 0l )8 sy o,k

0 dewlre L Jases 5o oF dlolee ;o bagiw o

)
Dose(mSv)=TL,, xC.FxECCx(RL,/RL)
Ol 0 TLD , K518 &> 10 y55 RLO Yo adoles o
g;d 38 oy ) e 5 RL o (gl IS

S5 &y S iy 00 g CHFTL g oloss
aSiylp ogdle & Sl (oS Fige o el e i

e 33 uzme (S 55 Sl (505 051w

Jo 1o slaad o LolS gy 30 Sl g aSojlasl -

b yloss Ll
L g leaslw J3ls slas o LalS 50 Sl 5,503kl
2 plol (TLD) (iluciaglge 55 (6 s 3o b, 5l eolaiul
P9 OB S A )3 (SoSmae Jrie V) Slasl pslaie cal 4
% Sumex (B30)9 Sle p (1S 00 )3 (PSS J3ho
Bl bl gle 4 00p0 )5 Ol b ol ol alies bl
bole eizpen (YY) Wings 65V L (spmoz o515 6100
PRPELERERUIN Nt P RRLONN I L G £ 4] I S-S VR
éﬁfo)'b,j‘ S Oy O&A Q] 2 Lgﬁfc)‘bj‘ Oli:«.vﬁ‘ )‘J.Ei.';.a‘
LiF:Mg,Cu,P (GR-Y- +) (sla jias o 51 (A3ls 50 Sial
Culs s FlOMM s oy s TLD-V--H )ls sl Ly
39,5 Sb g oilwoslal jolaieas .o ooli il +/AMM
50 B slejl 0,55 o la il lami o o L3 (6,555
2O L B (235> Ve N S 4P C o gles
oS Dlasiss 35 10 argill o lasbiv] (g e jo olKiole;]
i LCs LS g5 lase o 2,5 glatun (S
laals B> jolaie 4y (2355 5l Gy WAL (RO (e
Sae Ve Cles o sleS (Sabeme Bl g esps
lageiwjo dl> po (ol 5l e 50— @0lo,S 4w )+ MiIN
oolaz_wl bV Cls 2ok, S S_alL YT C sl s
b (559,55 55 50 (milnieglgn 5 e ys ;5515 ol
RV VY 31,8 5l eolaiwl b aso oaily> YU el

A Al iwis (o8 ,e

N
TL,,, =Ni2[(TLi ~TLyo)] V)
i=1
ECC=—"Ttom ™
TLi _TLBKG

TL, bam—wys <83 ST YU slealsles ;o
Sleolaws o mmiws slaanlyd slad (o) i) iw)s il 3

20 1 Lo g Aigu oo clslas; T30 Oleieds Lm@.;.w)'o

%ﬁ yﬂy
VPAA Jusly /oo o)l /s jlgs oj9s 8
N -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

Ol Re 9 &5y 0yl

AV Jslas JLa oSy (61) s o 35590 o T
(sl el

NSV/h o 2 Lamn s 55 Sial opSilon D)

Oldl (gl a5 el 3 g0 55 4 (i 50 oo 0 C
(F) w5 jekaie +/V Joleo b

J51s 50 lawgie jsbay 08 G o5 ;) gao,0 OF
(22,0 Ve 5g02) 5L slad 5 (a0 Ae dgu) o lais

pasdly
S pSelnl mals ) e LS Jolxo ;0 Sal
ol 8,5 i slas o (Ve-om gl o
3,51 p VWO nSV/h Jolae oS 5,00 3 VYA nSv/h
5o Seal g, Fojlail 5l sanl cwods @bt Ao 0
33 oS Sy 9 O S bt e LS Jolse
GVl Jge 50 dewlze jolaie 4wl ool Lo ) Jao
V dser leesls (eS8 500 5 OB sl i Sl
Jsoz o ol 51 Jols gl 5 28,5 )18 esliiul 5,50

JOMN N CR|

e (S3elee Sl e, o ) Al glags n i
397 50 3 1y o lizee slacdl (555 A )lo o
5398 5 55,5 o i 3 gl ol el 5
1L 2l QY ez ) asms LS 23> 50 ,0lie
5l b Yl Fge 30 olie ol (SV > ) Jolas
S 6l 7 5 F gloalolas 5l oolitul b lasoo LIS

185 Al (505 5,00 9 OIS sl et

f
HE, =HE, +HE,, ™
HE, =T C,.D OF, .10 ©®
HE, =T C..D OF, 10 @

5] a5 e ot S5 (gl el ly 353 ¥olae o a5

S b s e sLlS 5l 50 aVLs fse 3o HE
mSV s,

Jls lad jo e LS 5l 256 AVl Sge 50 :HE
msv e 5 leisle

SO ylre Byl b of yod imiaw 3590 5o yo MSV/h) 5 sLad e bl Joleo 50 Koal buwgio ) Jguz

. _ oy |
oS 5 o oS
Pl
\++cm V. cm \+ecm Y+ cm sl
VYO £ VWY £) RGeS VEY £ @SV/h) (yeSilee
VY £ Vo2 £ aA £ 0 £ nSv/h) Jlo>
AR YA. £ 14y £) ARRE= nSv/h) SSlas
3k glad 5o AVl Fge 30 5 Joleo jo Kool bawgio -Y Jour
Ig 0 Jolao 30 Kol bawes
(MSV) &Yl ige 3 » = REE
(nSv/h)
SNV E)e REES sty
AT YERL] VYO £ raS 54ty
-_/121)?99 yﬂﬂ% VPAA il /g o jlasts /319 635
Uil bazo Caibl sgs ale ozl gy Lale soliliad gy

ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

Veolm g Ve glis)l o ooy il o (g)lo ine
S g5 45 S o0 YIS a iz I 83 la 392
YOI EIWON [PRLNUS I AL gy VL A SORp BN VPN LS PHRY
Fomb el o Sl Ll wus rals aS cul glaiss
éd)f‘so‘sukum))‘od_mwyf ol (Ve cm)
Slp Gaym e 10 30 Jlaie 09 co 00y A A Selen
oS i e (sl 50 ke Sl it (o5 B S 2
A Cond QB8 o yiion gl )l 5l 00 Wilgs o a8 sl
Joaz ool (puzman il o mhaw 3l S 500 540
las ;0 98150l slge 5l (6 p0lan 3925 Wi o loii ¥
Eoz e g Lleislw gl Joe S g glasl
Slade cnl Jule laglazsbow J210 58 (9,68 5 093], slasl

e 33 uzme (S 55 Sl (505 051w

Sl 10 SeS e Jye VY 5o Sial (Sl ¥ Jgo
laianglgn 5 (5 fon 30 g jlooliitwll (pe8 50 5 G155
Y Jgaz 5l Jeols ol 5l eolatwl b .aws o &3l 1, (TLD)

el 0o 00lo HLis B Jga j0 a5 891 Cawdas
ALl Jige 30 polie les o ¥ gV Jglax als 5l eolaiul b
@l 45 0,51 Cawory 1) a8 500 5 5 S glo s o U5

z -

sheee LS 5o Sl SySosll 5l Jols slaosls s
A oS s o ol T Lg)LJ Q}A)'T Loy 5L slas o

oo 3590 J3bw yo MSV/h) 318 glad e sblE Joleo 50 Koal bwgio -V Jguz

) _ oK
oS 5y ol
g L]
VY Y mSv/h) .Sl
95 qy @Sv/h) Jslos
VYV \Y# mSv/h) zSla>
b loisbo J515 cLad 5o 4Y0u Hgo 35 9 Jol jo ST buwgin -F Jsuz
Yo ygo 30 Igp 4o Jolzo 30 Soal bawgio
ol
(mSv) (nSv/h)
100 Y o5
/ooy U oS ok
b slad g (Jo1o glad Lol slagip 51 (b Fgo 50 51 (AU JS aVle Higo 50 -0 Jgux
(mSy) J5 a¥lo g0 30 (MSV) 30 oLad ¥ls igo 30 (mSv) 5l slad s¥le g0 3o oS
AIVY - Y- NS oS
VA4 50 < 100F R Jepees

£ed

ggjﬁg yﬂy
1A Sy /ogow 0 jlosis /a3 jlgs 095
¢ o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

Ol Re 9 &5y 0yl

olis sanl Cawsds polie (YF) Cowl o 8,5 +/AYMSYV
5 085 slo e eiSow (8L )0 Al oo 50 w00
olasas el VYA MSY 5 VY ¢ OS5 (S 500
<l o daoe LB glem (nKle jlads 5l eS wes o
)‘)‘é{‘“"ﬁéj"b&‘)" 0l ‘srfo)‘;.\)‘);ol&auﬂm.bus‘o
] 009 S () mSv) ole ol,8l ol o laibi il 50 >
ol %00 0l 33 4> ol 5333 (ot 8l oS iz

Ao 5 bl 55 0,8l 6.5,

O ol
slasl e ool €8 pas Jolis D OlS als (Baiws g
Cole,y dlie ol jo ) gilwosls g baosls cay i ca il g0

.Jd‘o&)f

g"a)”'; 5 s & e
rSoial" lsie b asl ol Gl mide) Lol allie oyl
"QAS)J)..\.;.;5 Qlf)_? 6&@}@‘_&)0‘;4@ le.alf)’é Sal
Calom b a8 e VYAV Jlo 4o o) oslid S ahaio o

Ll 0als plol lnds olKasls

References

1. Mesbah AA. Tonizing Radiation and its Health. Teh-
ran: Tehran University Press; 1998 (in Persian).

2. Holm E. Radioecology: Lectures in Environmental
Radioactivity. Singapore: World Scientific; 1994.

3. Faheem M, Mujahid S. Assessment of radiological
hazards due to the natural radioactivity in soil and
building material samples collected from six districts
of the Punjab province-Pakistan. Radiation Measure-
ments. 2008;43(8):1443-47.

h 1PAA by /g o )laid /s jlgs 09>
. Y 3l

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Pee Jelse plu jlcwl lbpleizlw Jlo glad ;o jge 0
Sl Jad ;o Voons a5 0,5 o Lol o jlaisls dy 05 4y )lg5 oo
9,:.'15‘5.’:‘0‘) J‘ymu&wwbsbo?ww‘ﬁ“ﬁ;
Sidgh ol aS wie e g aales b laisll 51 lea o
C o ol Joina L 3 5 g Bl 5 olinsy 5153
5050 5lade lawgite b cwlicte Lo, oyl ases b s pdy
1B 655 n (Mg (nl o 2Bl e 50, o fuad
A5 50 aeelSl g 09,55 Gasb 3l o 4 g Sls—s 95
39 S92 g0 Slaudgase cledy yioran il ouis aid S
Ls s 5.5 o3lail loy o g baaigas Slawy ¢ o o
Keal aiiwn ragh ol Gl g wlS dex 5l aS wiog oS
ol wbo jlasllas (b o 0l (5,5 05ll Jolss 5o
(lws )5 wgios dloz 3l ez 5 ol pl alisee bl 5l oo
o3 b 5 5 ol s LI 5 lintd eSS
&l oo (5,155 polie 5l aalllas ol 4o ool oy b

Joiie UNSCEAR Liwgs 4Vl jige 30 ez onSoleo

4. UNSCEAR. Sources and Effects of Ionizing Ra-
diation. UNSCEAR 2000 Report to the General As-
sembly, with Scientific Annexes, Volume I: Sources.
New York: United Nations Scientific Committee on
the Effects of Atomic Radiation; 2000.

5. Rahim K, Maryam H. Radioactivity concentra-
tions and dose characteristics of granite stones.
Nuclear Technology and Radiation Protection.
2017;32(3):275-80.


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

6. Kardan M, Fathabdi N, Attarilar A, Esmaeili-
Gheshlaghi M, Karimi M, Najafi A, et al. A national
survey of natural radionuclides in soils and terrestrial
radiation exposure in Iran. Journal of Environmental
Radioactivity. 2017;178:168-76.

7. Saleh Kotahi M. Estimation of natural radioactivity
and radiation exposure in environmental soil sam-
ples of Golestan, Iran. Iranian Journal of Medical
Physics. 2017;14(2):98-103.

8. Sohrabi M, Ahmed J, Durrani S. High levels of
natural radiation. Proceeding of the 3rd International
Conference on High Levels of Natural Radiation
Ramsar; 1990; Iran.

9. Bahreini Tosi M, Safaeian Layen G. Evaluation of
natural gamma radiation in Hezarmasjed. Teb va
Tazkieh. 1997;30:26-32 (in Persian).

10. Bahreyni Toossi M, Oroogi M. An investigation
of environmental gamma radiation rate in Mashhad
and Rural area. Iranian Journal of Basic Medical Sci-
ences. 1999;2:117-23 (in Persian).

11. Bahreyni Toossi M, Yarahmadi M. Comparison
of indoor and outdoor dose rates from environmen-
tal gamma radiation in Kurdistan province. Jour-
nal of Kerman University of Medical Sciences.
2009;16(3):255-62 (in Persian).

12. Tavakoli MB. Annual radiation background
in the city of Isfahan. Medical Science Monitor.
2003;9(7):PH7-10.

13. Hazrati S, Barak M, Alighadri M. Assessment of
environmental gamma radiation dose rate in Ardabil
and Sarein in 2009. Iranian Journal of Health and En-
vironment. 2011;4(3):341-50 (in Persian).

14. Saghatchi F, Eslami A, Salouti M. Assessment of
indoor gamma radiation and related annual effective
dose in Zanjan, Iran. Iranian Journal of Health and
Environment. 2009;2(2):88-93 (in Persian).

15. Alizadeh S, Samvat H, Samadi MT. Environmen-
tal gamma radiation rate of hot springs of Ghainar-
jeh, Tlando and Moill in Meshkinshahr 2006-2007.
Journal of Ardabil University of Medical Sciences.
2008;8(3):281-87 (in Persian).

£

e 33 uzme (S 55 Sl (505 051w

16. Zarate-Morales A, Buenfil A. Environmental gam-
ma dose measurements in Mexico City using TLD.
Health Physics. 1996;71(3):358-61.

17. Sivakumar R, Selvasekarapandian S, Muguntha-
manikandan N, Raghunath V. Indoor gamma dose
measurements in Gudalore (India) using TLD. Ap-
plied Radiation and Isotopes. 2002;56(6):883-89.

18. Budzanowski M, Olko P, Ryba E, Wo_nicka U.
A system for rapid large-area monitoring of gamma
dose rates in the environment based on MCP-N (LiF:
Mg, Cu, P) TL detectors. Radiation Protection Do-
simetry. 2002;101(1-4):205-10.

19. Banzi F, Msaki P, Makundi I. A survey of back-
ground radiation dose rates and radioactivity in Tan-
zania. Health Physics. 2002;82(1):80-86.

20. Malcolm JA. Project Argus and the resilient citi-
zen. Politics. 2013;33(4):311-21.

21. Ungar K, Zhang W, Aarnio P, Ala-Heikkila J,
Toivonen H, Siiskonen T, et al. Automation of
analysis of airborne radionuclides observed in Ca-
nadian CTBT radiological monitoring networks us-
ing LINSSI. Journal of Radioanalytical and Nuclear
Chemistry. 2007;272(2):285-91.

22. TAEA Analytical Quality in Nuclear Applications
Series, National and Regional Surveys of Radon
Concentration in Dwellings. Austria: International
Atomic Energy Agency; 2013. Report No.: 33.

23. Bahreini MT, Jomezade A. Comparison of outdoor
environmental gamma dose rate in Kerman province
and indoor in the city of Kerman, using TLD dosim-
etry and Survey meter model RD0053-110. Medical
Journal of Hormozgan University. 2004;9(3):173-80
(in Persian).

24. Ajayi O. Environmental gamma radiation indoors
at Akure, Southwestern Nigeria. Journal of Environ-
mental Radioactivity. 2000;50(3):263-66.

25. Paschoa AS, Pinho RR, Binns DAC. Monitoring
Radon and Environmental Gamma Radiation In-
doors and Outdoors at PUC/RJ, Brazil. Singapore:
World Scientific; 1990.

26. UNSCEAR. Sources and Effects of Ionizing Ra-

ggg yﬂy
VPAA Jusly /oo o)l /s jlgs oj9s 8
N -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

Ol Re 9 &5y 0yl

diation, UNSCEAR 1993 Report to the General As-
sembly, with Scientific Annexes. New York: United
Nations Scientific Committee on the Effects of
Atomic Radiation; 1994.

% é J’g’ﬁ‘l‘ A 55195 6,95
h 1PAA by /g 6 losds /pas
- ) 19> 0.

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

v


https://journals.tums.ac.ir/ijhe/article-1-6088-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-07-08 ]

£
&

'’ g‘,‘
@ ;
£
(lAER) \"‘dc

el|
ot e (¥7)
7
oy o

&
&

o, o
" of Environ™

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2019, Vol. 12, No. 3

HERLTH AND ENVIRONMENT

Original Article

Measurement of outdoor and indoor ambient gamma dose rate in Gorgan and
Bandar-Torkman cities using gas and thermoluminescent dosimeters

B Pangh, R Khabaz’, A Izadpanah

Department of Physics, Faculty of Sciences, Golestan University, Gorgan, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 21 July 2019
Revised: 7 October 2019
Accepted: 12 October 2019
Published: 21 December 2019

Keywords: Ambient gamma,
External radiation, Effective dose,
Gorgan, Bandar-Torkaman

*Corresponding Author:
r.khabaz@gu.ac.ir

Background and Objective: Human external exposure to natural radiation
sources is much more than artificial radiation sources. In this study, external
annual effective doses were estimated in cities of Gorgan and Bandar-Torkman
by determining ambient gamma dose rate in indoor and outdoor spaces.
Materials and Methods: Using an ionization chamber detector, the outdoor
and indoor ambient gamma dose rate at 32 and 16 selected stations in Gorgan
and Bandar-Torkman cities was measured for one hour, respectively. Indoor
measurements were performed by 36 dosimeters in Gorgan and Bandar-Torkman
cities in 11 and 6 residential buildings respectively using thermoluminescence
dosimetry method.

Results: The results of this study indicate that the ambient gamma dose rate in
outdoor is a little more than this quantity in indoor space. The annual effective
dose received by residents of Gorgan and Bandar-Torkman were 0.720 and 0.719
mSy, respectively.

Conclusion: The annual effective dose received by residents of Gorgan and
Bandar-Torkman cities is less than the worldwide average, and it is also less than
the reference dose level for ordinary people (1 mSv).

Please cite this article as: Pangh B, Khabaz R, Izadpanah A. Measurement of outdoor and indoor ambient gamma dose rate in Gorgan and Bandar-
Torkman cities using gas and thermoluminescent dosimeters. Iranian Journal of Health and Environment. 2019;12(3):397-408.
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