DOI: 10.22059/jesphys.2018.253856.1006986

FAQ SV i VPRV Bl oF 0 )led FF 095 (Lad g ey S b

9 d s Sl d Olgw ) e i S 608 il d (B 51 eslina
1 JoS5 Lyl i s

¥ ) . # N
Pl Sl s P a5

Orl el LR 853} densgo imnj S b 09,5 Lt )
Ol g s ol o 8l oSy oy Luiils ¥

QVIYITG oles oy AYIVTY scdly o)

oS>

- e

S5 il a2y g wlodS bes 295 50 1) SIS (> s 25 Gl Cumdy g lsmec] az)l () clasting
leMbl zie oyl 5l caslio odlitel cas Lol tamd o L 1) €5 516D ol pao; 093 13 waldl yuis 5 aliscs Jolyo cadlate
Sl uiluizag) bauwgs (d Sligy (ol Caa msl Wl o S (oS oY ple g gl (o e 2 5
SAR g, 5l Ygere Jolao 5 (5350)ll pglatods canl jl5 &VLo 55 5 laie (auibs 3 Joles jo yially 93 4 (OSL) (5,9
i 55 o s Syt ysl8 sl b gutins Al o 53 51 g 550055 (3995 alls s 4 adlllas o) 5 Lol 1395 e o3lisl
Sladiges aub 55 Joleo 33 wyp ol ) b edliwl ([Post IR] OSL) 503 oyele 51 e (ol 45 Loy 5l cjosd cygole
b d5505 oy 9 ICP gy bowgs Lasee 4Vl 5 b dusloes plSotuud (j5g; 4 il asliy ;5 lnodly Julow b o cuily

Jolee o 3 (S gy Gloj eyl 4 42 b el Casd 4 Gty Jlo VYoo E¥Re ] (I gy oo )3

2 8 olnl 3 o ol @IS gy S ol 41 b0 bgrye Jly pas (AT 4 & sl 032 99 0590 Lasly
Ldgy 04 D3y cudd Blbl sblie )3 55 LS 268 sl 4y o &5 b sladl ije b g 0dg iS5 dpuo Laylyd

5 casllas

e ¢ 158" walll 4 03l (6y58 WSSl eilineg) (ol (5SSl

4 S Sl o gl oo opl Sl S 1) il
Ll (VAAD ¢ SaT) 8 5 S50 bl o 03,57 S
2 g 655 I b 655 eileied i)
3 b 65 e das e 15 Ga Ty ey
Ol b Gadisad )3 5 ol ekiledl S Jus
Lot o 1 a8 OT 31 diley Sl a8 S o2 S
3L A By T F OIS 5 S )
Cole Odd 535 3 5 I I gy Ol
2 il 8 U 03 LI L 5 bl e 5 T
Joos Coopas ol 4 ar g b oosh e wBUl T
iy pbim S pleiad o 5 S 5HOAY)
Slopat 5 55 sl Sl e
o 03 S 033 5l e S sladils eiliia S ga
L5l g OT SHOQAY ¢z 9) 315 513 andllas 3550 1

doddn L\
>\{b}54§>}$‘5»4;éf;~1:,~.\>)>uj\)543ud
G S il wils ol b Shy 5 edd Jame
Dt Sl 5 05 sm 1y siliien Slailon [ 3 ke
Alos gy greb 5 (B e 53 1) 5oy K U aids A
3 IS fm mileiad b S L
Js 4 815 0 T ilaion ) S o8 ol Lol
L JUS s ) 035 55 o 53 Ol 035 SYsb
oyl g Lol 558 a0 (Ogwy Jouo 4y 593 slaely 5l s
G s sy S San e b
VL sle 8 S 4 25 &S o b mileia I go 5
o5 I Jals) 2353 55 sbiladly S
o el 5 S e Sl (LS s
frse Wb Sl o 355 plil uilie Jge 5 Loy
Sladze 1 5 5,8 15 a5 3,50 edileil S

mfattahi@ut.ac.ir

Ll 05,55"



AFAY 3l ¥ 0ylad (FF 0,95 cLab g o) Sy 5 oA

(358 b)) Sl ods i § (s 5 S
pogie ol M el (See Sl 3 (Y0
S Sl b ST By opga LS ab,e |, S
ol S SAT Olosw Low 5 b il ol ol o ¢SS
S 5 il S S e S bty il
(lo,8) (i i1 Jaome 4y 23 Aalsd oy plel
gl I dens e spus ps &S LloaT Sled 4
by pBlae las,e 55 ) ome) sla S
b () oS w psmse Sl g0 S s 7
5 de ol L) e 88 (o) ilig
I e Bl b S o s Lt iy 0

Ll 5
o.\ﬂ;h.:ﬁdbwdh&;@qkéu:l}lbj:ad
oylys k;.s)k:a‘..:...._.:;)} >4 4as J;_Ijlb”é\}): ]
om 03 O 0T L ks 5 o psede
2 s g el @iy sy WA s, Olaweis
I 3y o 5 0&es Usd 3y 5 oS b
(VAPA) (5L s 5 ol JEaDlgeas (To o) (sl
sy 5l K T S, ) Ll
5 bdee 8 s sl by edd (0 s,
o el LS5 05,8 00 B Y ki L 58
(V440) b 5,8 Ca,m oy lp S ps o> (1840)
S S s b 15 ol G 4 5L e Sl s
Ky by Il Cwbes 5l Sl
Ll 5o 5o 5 pledis) oS 5 (mla G
i Dbl S (1) ssd e s> Lis (el
s 5 o DA il 5 Sl 4 a8 oS
ol o as (V44 A -TINARS AL VAGITS'RFAR R VA
cwl Sole Gl Gl e ST Jsd 5
) 3 Dby mexd S GloyB olsT Slsey
OLSer 5 o S) (los a5 Sl o101 53
L osle b (L &S Sl e g L LI (VYN
old 4 5 0357 o bug o siless S

4 Sl ok by odd Jo 5LEg3 S Aly 5o il

s GET s el s 4 b SIS
3 &S ey etie galldas s o cbal
5 JSs Kes L Spsen Vb glaeyss
o Sl dmes il Sl me S0 () saeY
5 Sl oy 4 by e claa¥ baiygs USRI
035051 gl WU sl adetia 590 b o
Fo Gl Sl eyl Dl S ) )
by 8IS 5 sy Ol e Ledies 54
03 gudoen il b aSh cdas o &1 |y 4l &5 53
awlie (o do i Ul Sl5a e L oL
1 5 03505 b OlSal 1) Caliben Ghlis o od laaY
g2 a Sl ey Gl G i b LIS
o 5 Ui g aalllas gl (ol ) (i
21 Sler b (glailaie ((glasb gl 53 b bas
b Sl oo ol 3 58 Olnl 5o s per 4 S
5 oopmp Yed LK 5 ) s sla
B RCIN- TR PR PI- PR PO Y ERL RPN FOU
G dlad cd Sl (Y000 OLSKan 5 J6S)
o el o eslizal (Yo 0400 5 s S) O
o 5101l 655 0 Sl 03 (mosn D)ok
Jds a4 4 syl s 58 sy Okl G gla i
(B Sty OB o 5 oS S
ol O OS5 e S) At old atlis
e 5 e (g Dlisuy Cumdgn ) Cogr anlllas
(sl bl ol 4 b cnl Sl gl ged e
25 Ll anlllae 53 0T Coeal 5 o (Bime 4 Iz
il B35 4 Gl d gl e 3550 s
9 ds o ] ‘_;La;}lj ST Syhp s mS s
Colg 2 s el gy OT oo Jol
03l> ety OT (S5 0lej s Sl Jooes Lol 2

PR

b s A
¢S gme 4 Loss LT o515 51 (loess) ) alS”



AR v 3 ket g Qb (o Dlgony o (ol S S5 leinn s g 1 03Ul

QWY (O lSE) Sl ) sgien

2 (S Dby 53 ol 4y s e S sl
LT o (Soen 132 5 Sler 5 e ol
2S5 oslil 51 Olse 2bos oanl s
33 ST s = d Sl b b S andlles
S sl 5 LT 55 0luSTy 5 e A5l Soslie bl
JSE 8l sld e S bl 2
seposbes 7p 8 Bl g (ndd) Jub sbsSs
5 Fbsb Ll e (Ao S3) (od Dlse, oS5
305D 35 0315 skl Jlobu (slaoys5 b Olejes 3w
adlas (Yo A gy 5 sl S A OLKn
ieS BT 5 wlizelE dalys (alE o 8
o O S e il 55 (i slacST)
s lsm 0T Lol ,a 55 la L & das o OLES ¢
DUAF () Wlod (ST 20 ol Las 5 6T 05 5
W o

aile b LS 5 NT 51 od slaaig SasT,
55 kT Sstans 5 s la e slaOLL
3,8 o o 1y Loyl el gl K b St ans
adbaie )3 a0 S S5S Adkime Au S Gl 2ol
(o ) IS sl od 1581 0T b1 5 4
L S5,a8 loses 55 5 anle b oy e Ao b
g5 ool 3 HlekeT sz 4 Jyse 4 ble losgd
5 oF Olpl ST edS a4 Ol

(Y u.pc\ﬂ‘\' ‘@v__’:) ;‘}Q-; o)Uw‘ .\JJ_}:;

3l 53 pd N
Lt 53 Ol pl 55387 53 (ol (FaSTy Gbls oy g
s G5l O adl )3 5aS gos Jled
Gl kS 5 Ll laokel L3 pmmlS
i e 31K (s s Cl 8 813 (0E S
(S5 o Olpl oLl adl- 5 5 0 Ol pl s
Ol sh 5 Ol 5 O1SG g 03 QLIS Juls

2l O¥A (o S) Wisd e ebs odST, sk

(Bl s 4 dw & opi Jdd
(Sl Bl 3l glons Ll s 5 cpme Olascos
cJos 0 L oS e S s il
AL s oS b Sl b Ol &5 sy

NS
3 ges 4ot i pl 1 ) Slateie Sl SKas
Cbys Show O3 G55 deys Ve B O akiyls s
(Y Oty ShseS (03 S olaniy b o3 51 kd)
Sl Js boyles 55 SL L pdidas o ladite
(555 o59) o 355 55 4 T b iy hla b
AT S e s SuSTy ds w
3 (JS A 3 A B F 5D 5SS ade (g sed)
Gpte i 5 cdn Sl 5o LOL S 5 Hludls
b e 5l Sl S s ey Aoy Sy I ey ol
Sl do s pd 4l Slguy 3 JS 05 o sd S
SRIF S a5 ) de)s SEe 53 5 Sl S
D440 o 148 (om V- o N84 (o) b
(Slrbys Sbgwy cdies 5 Lds Sajlem OV o
Sl caan 5l Foge 50 2V 5 Sblmol Dlgw)
Shy3 s Lt wil5 e Sl s T 51 a0
22 0L G b glralr buy S il A
Llodd poiias oo slaags &) sod 590! Lo

N (o358 5 plog)

2508 Bl OWlas 55 G Caenl Y-
ke Dot e Sl g A SIS 093 (b
ol e 5l S S e l.m)e.sﬁ@j ol g
5 508 s Jomim o Jolpe 53 blie )3l a3y
3 ) el g Sl pae s b o Sile L
By 0T b 5 Sl al o s (1210 (ST
Lol 515 epss Slike 5l S (K
w L)ooy Slesl 1 &8 glaajie ol op Sl eslizal
‘5bﬂdh@)}}@‘b-\.&@f&}.&‘&J}:}J'.:‘J})



AFAY 3l ¥ 0ylad (FF 0,95 cLab g o) Sy 5 i

oo SLES B S g L gl e e g
3579 LY ﬁ.’ Q‘j’v.‘ BE) ] o ld eslaial LGJT
Ga0 o elin il s gy o es 18 Slaag

ol o) 4 o (b d o) N Y

Sl 5 A S 03 A ST o e 4
s 5 el (o8 cp sl le 5815005 Sole
oMo OLidl bl Lo j3 5 sl 355 53 3> e
Fe233) sl Ly 518 s JleST sl b
sy iz 55 S (laind oy & Glom o
s g e 6‘-“@\5 5 Logrse (gsw)
D,8 e F eliS e WU w5 K
il ) S 35ke 4 535500 055 LT (slags!
(ali..a 23 Shedls 5 LIS e e 0,3 T
R B ] W I sk by oS~
3035 Sy o o5 o T Lel) Lins oo
lein d I Ol LIS L 593 51 ey Lip o o33
5 e oBale3T 4y (6 55 b b oo 2131 T o
S5t 6800l 6T (N (ks uilion ) SIS
Wges &S Jlyss b alol- sk 35 Ol Olgs
039 Sl 53 58150l laansl (b S (O )
Sl okd b iliiie ) S sl ey 5 o
Ol 5 (De i mad 53 Jolre 53) 3,57 Cows & I
Y e ol 03 508 I3 ) Al p 4ge oS (55
a1 ilein J IS S i 5T e 0150
L De idsbas j93) ol Ol (6550 Hldie 55T Cos
g oplal ssd e 0L (IGy=1J/kg) Gray J-|y
Jolee 55 Sl (gh5 08 uiluinsd oy 4 oL
25 dealoes GV 53 5 adb

aglin 9 &8 0310 (613 i 3od codalin ¥
den o) Copnd ga VY

Lo s 51 (K e b 55 andllan (g1 53 5e Jous

S s b S G i ) gl pE
5 ObuiaS 5 b Jld (gowas 5 okilig 1) alua,sls
ey ol s 65 5D Gl il aalsl kKb
Olpl Gl d 3550 53 &S (loijyl Soladlas ke
Ol b awslie 5o Dlalllas opl Lol Conl ol plo]
Olalllas 4 o 5 Lol &S Ml s b 3 aslie

Garkis ugdgn o)s0 od Slswy ol el
o oo (Jf o33 ler 4 s 5 06 S
s dales (184A) Caded ((144Y (o Lal) ol ol
(ST s 058 allan 1y OulS Sl (gla ol
G e 3 SYsb oys0 &S a1y I e YO 51 g
Do Slacis S 6T andior s 5 0303 S )55

G Jlol gtk Sl azails [ glees
o pls a8 gaibie 53 @ly OG0 T s
ol 0l 0303 Cond dile SlwT 3 G ygs bl
sl 53 odd plonil Dlalllas (Yo (sl 5 655D
—035 - bl Gl 5 LS LS fols bl
5 ) 5 laesS dlde Jld s usslS A
5 oo o sbo o (Y0 0L
gaibie gl das s bod (et LK
o Sl (Y00 OLKer 5 J68) At
el 03 (Y0080 an 5 s S) Ol ) G,a Jles
Sl oS Sl s gsn o 550100 655 e sl )
3 o0 S) Sl Sl st slatags T cols
g s AW 43;]& S5 e 4 (NY4 O
S S 655 e Ol sl 518 e 5 gl

|

93 9y Y
Cgr S dilodgy Glsm)y sl s d Slaaip
Ll 0313 (el s il Ba) 4 2o
el 15 Olgea bt sy s s
038 15 ke o slaig &S50 )y

RO I B PRSP L g2



Al w9 ket S Db (d Db gy o e g S 55 il ) gy ) o3l

S s s S 53 A oS ol b a5
A 55 (O anlsl 5 avs i U obT s )t g
Ui 53 ey oo e skS s sl a4 s Dladls
Lo &, 4 o Glaazigh odgdome pl odes
3348 03y plidsb Sy 051y S T ( S
(Wil Gist) Gons Kt (6l Jomn 5 3L ¢ S
Sholo s a8l Sliy Cand s Lladl b s
"y 34d oo odsd - Shilgea 5 oL oldws 4 S
1) ol 685k ples clacamsn (5 5 53 il 5 5be
S 6 ) S (s omit (Tl 03 8 o 5 0 S

XQ Jgi)aﬁ@yjjii;&yqdfag
Sosleme 53 5 0T G55 2 ed & e 15 03 ukms
S oS sl Bl (IS b Lph e es OT
S glatand ;54 das e Ol 1y asl le b
0358 s I (i ol ods i DT 0L by

. /v .
3] S i U‘i‘ "\"}“f"g_s” o L’;’JL‘ &) )3 9

e bl e aelsl 08 Sl G 4 g &S5

TS J.:Q:.J O s =55 s

20 S Ol el @l sy Ol Gl
S a a ol SLAAS e g L e el
axld (63955 5 e ati) Ay o - sl @_}U
WA e 6 K35 5 Kb Sl s Olesle Lo s
http://meybodblog.mihanblog.com/post/archive/1
Lo 3 51 g3 o oilp 4 Yol e 5 (39019
Wl ! BV sy ol 4 (VAP (g liinl) 545 00
5 S Blowd 1 adhate ol (il S ys e Ll
Ol i)l (158 o 5 g o (il
adllae Js pen 4 gy Hleda 5,6 Ol s
Foome 03 5 Bl s g lep) glaa
255 eal el e D S S35 o)

ol
o Slaig & bl oy S 51 (S 2 Okl 5
9 BEE A 3 cliledd esls jadeis 4l L
LS S T 55l 03 s g o8 s
G S oyl ey Sl 5 Ly b1 o] e
Lol gy eshS 6 S S B e 03 i )
bl 1) Cales e e I aw Jolus b e s

e S ) ol odd pasiie O L b e L5 il 5 WIS (Sl 038 a3 15 01 S e St laaall 5 s il ol 2 N IS

(Y0 )l B85



AFAY 3l ¥ 0ylad (FF 0,95 cLab g o) Sy 5 Y

wile 454 Sl Coond S e e by e el
g Cooed B3 el 1 e WY1t ol
Sl ) L (051 5 pt) Ct> LBl G
20215 s el SO 5,0 e b 5 50) e Ve FO
23 L o Gl ek Sl Gsa 3,8 o
(U3 w50 e WV BN s> 85 i
o3y (WA gy amiy asyjm &5 2 O e
G 5) aals 3B b gyl pagad fome alols Lol
03g b S 4 e YVor JI¥FP sous s (U

NGO

ORI SULPRRE B

&1 pdi gl Cldas N -V-Y

o33 &S Sl ) ek (520 0 5 S Gas 51 4 g
‘_;J_:f)l}juiﬂ‘_;lﬁ..\_ig_&\:ﬂ&_u:c»”.pg
At e 8358 8 o 55 B e 93 i sed ol
A 45 by e SO sk o VSIS by
e e 5 4358 2l g 0 jie S5 (S
S s amd y3 i s el ol O gy
SLaojll b e85 iS5 e s oS 5 oS 2
S e Sl ey 9 S 53 iy 5 (o 93 (o Sl R
G55 o e 5l Bl 03 0 e ¢S s I o o)l 00
dw 53 503,81 08 0 ST, BUI 3 gy ankad o
sl p ot JT LB Y (S Sty Y
Sl o35 s (S o e b5 L5 A

Mé@ﬁ)fj‘f))dd;bb}dﬂ)‘d@‘

& 503 S jlwoslel LY-Y-¥
lein g @ gas (ilwesleT ESGLL GUI 4 g5
G s 5 o b 0305 JUES &S b 55 A $o
Mo (gr gy ansd (2l 6357 50 S 51 (Bl Vo jhe &5
3 (15 3455 OT ladils O3, 5 9 5l Oliedl 45) Wi
6‘}! Lo..\.;@\..v )‘ ERE™ oslaiwl Jalas )93 J-T-’G L§|J"

..\.Lazu;w\qu),aﬁbjpw

o Sl e e Gl e Al
bl 03 ele Tl Slguy oty b oins 1S5
Lo g 53 o (it i g ) o 450
Ll )5 g s 53 le 4 Ll g o0 a5 AEL oo (Conl 0ls
mg@)}*’ﬁ'"\f&sm;ﬂ‘u":’“@ﬂ’
S L S Shes e (L) S S
O pblas Slim Slasin 5 o o el il
Sl s B o S a Sl S
S ESLS e o 55 s Shes

STV o 6 o i oY S
S e il 03 5T (18 O gy ol 485
s g 3 by dalg ol 1 8 Il ol
F5 oS 5l dn Y S S
Bl 03 s e e Bl os (6108 O gy
23 0505 iy oslys s e 0L 1 S Sl
s s 5 2 d;@.a Ao b 0dgdoe
S (VAN bgle 5 eyl 0S5 &50d Ol giea)
Lol saae OV 5 LOLS L O 1 lae) Sy
oz 1 Olpl SIS e o ooy 0L
Jls oZ oo ailaie gla JuE o5l )55 (Y1F 0L s 5
S ok J tas L8 55 Cg S 505
eolide) ) J;\;J;l&,a,';.ajmj:w@b C‘"S@"
BB Sl by cdilosll Ol dse ab L 0SS
s o 35 e 03 3doms o130 ) 2508 51 Olialsl
SSaS g ol 03 S r s ol U e
Ruy

Sl 00 oo g (L] i S g0 ¥
Slo 3 e ool ul 5 olileBl 5 asein 63 gdowe
4B TP 5 Alds VW oy a0 YY Cmbge 53) andd o0
dsb b OY 5 aids ho 5 aryn OF 5 Jli by
5T 55de Ul S 4y 5 ol 05 (600l
5 4i3 00 5 a3 0T 5 Jlad 55 46 OF 5 azds \0

(oS Ve dols @) sl (ool b 6 Y



Ty v 3 ket g Qb (o Dlgony o (ol S S5 leinn s g 1 03Ul

&lyls « Riso (Model TL/OSL-DA-15) o&zus

' sgas St/ Y Sl deio

343 3~ 5 Gymin
A=470nm,) T 345 40,7 5 =830 nm)IR ;)
Hoya U-340 7 mm (¢, 5 s 5 (p =24 mW cm”
2L ods K o ilin ) g ik 0313 515 03
Wy oS pls i 6 Sejlul ad Osske
a3l S 1S Sl 4 a5 b ks s e I
Il 35 LS i ilion ) S LI 5 505
SIS Slals hm 3 leedls ladls i Kbl
Syl g s el S 40 —IAY pm slaals 13 sy
G S ple b s o3l ST oaws b g b S ) 3
Aol 6T @ sp o O e B SIS 8
S S e s s LSl dsys o3 (HCL) ¢S5, IS
A 150y sS 55 5 odd atad aie ST L akils s,
s b asle LS bals I ol ¢S
SSI aw Gap 0gole 5 b ok & il )
L) IS g OSI aw a s (6, 8ol
I ol 2sms inged ([ oo 5 Samss
Ao o 4y Cod S llh Gladls i Sl
I sl s 43 5,158 (slasils o s (U
Sl GG sk AW ST el
3,8 58 eslizal 3550 i g s gl il 4 sal
Sl ¢ gland GilwesleT 51y JTelsl &y somas 1
S AT G 4 518 1 LAl 450 Kb s
53 Ll el plnil OT (595 Mo 5 LT 65 a0l
b s sl S5 s ldls S5 plod (i pe (]
b I 53 10 5 485 o 3l b Slbes
e S asba s g 0dd (5, S oI
bl sl O3 ol 3l ol ol dulbs S
30 o 70 e OB g s (ST
Sl p S oy I BU S s
S i ey ol 53 .l (Anomalous fading)
3l b sba (S5l 5 ) b IS
Fos a bl Sl e e oS5 1 gy e Cas

oS AT G55 e e Sl (Sl ¥ oore Sls,
(wet- seived) wsb o ¢Sl 5 ¢Sas &SI L 5 o
o o 5 oglize slao3lbl b slagls 5 Liks &
ali&_h)'—f 0 Jae 35508 T &5 Bl g Ll
35 90-250 pm o &1s 5,5uST oty uluie )
Lol T 4y ae, S sk S0
33 51 e s i 6Ll Jb s &S (HCL) ¢S5, 8
Sy s s SN el 3 65
D3 0ssS 3 5 edd wd bie OT L bawls lad
3l (H202) AT 9548 53 595 53 o s 5
3y 3 A 0305 13 JT slge 5 Sl S 05 5
)g,amw,@Qpru&wﬁfgdﬂs
L o VA pm oS SN L laails .28 8 50,58

AdsHLINA YO um slagls
G 2.72g/em’) K el L 0 0)A um glasils
sl mle I 5 5,5 sy el
S FeSe S sy 5 Lk a4 (K
SA essS 53 s ki e ke OT b sl J&s
(< 2.58 glem’) K gl s e T
basLwtls 5 (e I 5l 56,5 a0y 58
Lds M oa 5l (mbe I Sl 585 o)
LS sl a 0sg o3 T s & 5,08 sladls
S5 ol )3 4iS5 PO Se 4 Ll wols
o315 OGS o&ws | 5 ks osls L5 48% (HF)
S aged s G e S Ll boxas
oy 05 (HCL) K, I8 el T 4 .5, O
it Jlie OT L bails joy &K 51 w5 s L
VA P (GLakils s b S 150,58 53 5 0dd
Gl 5SS Ol b s 4 S ST L
slaY Wles 5,18 G =VA umglaails 55 (ol
b e V0l 4 T e )
LS o S o dilan &7 5 sS (§ el 1 0Lzl
Sde # osldas '(("S‘st.s‘ Q_,g:l\ C)TA.:AS) Ll el

J50s 5 el e3bT iy S e ag S



VWAV Bl o 0yl oFF 093 cLd 5 o) K33 v

G S Ul T s bl s g, 8051l T 51 st
o 45503 OSL (g S o311 3l b codmms A 5
o bl () Jpdm) <3 8 1,5 5 3 00l
IV e e s S ST 4 e 3055k JIKw
A8 B Les (AT H s bl S ol b (o
[Post IR] ) ;s 3053k 51w 2Ty [, 51 1
5 e O0¥AY O Ses 5 1) Al eslizal (OSL
25 4ol 55 b ok o i OSL S 5, £l
I - ol g téxfaj\u\}‘ J>e s
08 Pre 93 g Gl I (B0 il
Y O 5 (>18) <55 515 (IR) e 3053k
33 dabes 3 gl 50 8 O}bbj\uﬁﬁ;ﬂ. () i)
Lé ols Caws 4 dolae §3 gl s g3 Ak
L S 5 (RSL (5,5 0310 3 o56) Hlawtls 51 oslizal
[Post IR] (g, Sejlul 31 56) 5,08 51 eslial
5 b I e 0 gl ¢SS @ Il ow ((OSL
PSS il IS oKT 5 s S Ll

s g, Sl T 55 by

T I 6, S50l 31 S (SAR) sdme Ay
B oS diged (G a5 b K S g IS
A Ople Cov IS 5,8 e JF e Ossle
s Sl 1y 3 iliayd IS 5 et & o
I 5 ol sl 305 Og5ke 40 5l Ll das o
Sb) Sbedls FsJT das e s 1y s
i Olrdld) 5o 3053l S o7 345 00 Sl JSCie
el sy il (S ST I Ay
s BV 53,8 o Do STl sl S
Jol 5 L TN S T 4 e 093k IS
oA 5518 sl Vsmnn ) g5 T 55k Gl S|
s I 53 J6 (555 0 S8

Sdows g gy wDe (g, S0 Il FrY Yoy
sdoe A5 ST 5 5 51 D) Jslas 35 (5 8 0510 g
(Single Aliquot Regeneration: SAR) g SIS
350 O g SN it il eslizal (Yoo (Js 9 sl
IS 6 S 3l 5l oy 5 23 815 sl
Rt Gl )s S 4 sad b iliin s
rilin S s 5 s 0305 ) 5 a2l ST

Lot o il ) slasismd sl (Yo00) oy s obe (o Sl sms W 5) Sl JS55 0 aBliand 30 30530 51 iy i Sl e N dgikr

BE

oo o paites ¢ J=1
S8 Sl amyn ¥ slos iV e LS iy \
Ly) 51 3 sl ax 53180 Glos 3 30 3 Ogsle i, i (5,831 Y
(Ly) 5\ 3 sl a3 Y0 los s T slis, I (5, S o3 ¥
(Test dose) a&Kelosl 55 b ¥
SIS sl am i YV Gles 3l e LS o
( T) 315 5l a3 V80 glos 55 53 05a31 3l ol 3o 3 Ogsle Jlis, IS (6 So51l 14
(T 518 (sl a3 W7 (sles 53 53 sl 1 ol o Lot JUSwr (555100 \
3 asb¥ee 50 51800 gAve 5 For (Regenerative dose) oSl a4 A 5550 35 b A
Ve 4 iS5 q




Vo

OT 35kl b Ly gomte (T o § s 355 2N
53 odd a3y 33 dslee 3 Ol 5 asle &S

A denloes oL 5T
Sl W8 g 6K o sles o e L L
Q/A Gy Jslee 436 VYo e S5L5L 5 skieay 505 Ogsbe
e sles sl O Jsdr e o AT 5
3 YV 5 Y0P B a3 sl Slist, LS
A glile SEs ol ks s LSS oS sl
Jslas 35 6, S o3Il 6l &S aw 1 &K o slos
Jslas 55 Low gme e oslizal o lojT 53 ol o5l 33
e b e S5 5 gles (gl o L
s p h)fu;ﬁja Gy odd a4l Jslae 5 Law g
S 680k wus ol T (Y9 Gy) (s,
Cgr S50 sbs oy g s e Ol (Y S)
55 SL5L skt s opsle Sl S

by ol 1 il o 51 8 ey V90 &L 3T

g b8 8 5 eslinal 350 De (5,805l g
5o Ll BB e iy, 5 S SAR g,y &SST w
Jrol 0s (6,8 051 (laesls ¢l Analyst 3l
A Analyst asb s 35l Gluwdls 5 5518 S5 )

Wl 0l 0303 QLAY J g 55 aub §5 Jslae 5o b

140 - - 1.8
120 A T T L
o . ® 1.6
100 1 1 LN | - 14
>/ | @ 1
2 A A - 1.2
8 60 - A
A - 1.0
40 A l
20 - 0.8
0 T T T T T T 0.6
0 40 80 120 160 200 240 280
IRSL Stimulation Temperature (2C)

Recycle Ratio

v 3 ket g Qb (o Dlgony o (ol S S5 leinn s g 1 03Ul

(LX s b plain ) (slaosls Coboom O i
Ak el (Tx, T=1,2,3,4) 5 x=1234)
sl lajs 1 5y 5 /0 V0 Jslae > ast
ST/ g AT 58N ST D S a8 ey
\YY Gy 5 %) Gy /0 Gy slajs Jhsl 51 Coua
O Gy 33 Jlesl I Oods g 3 1kl comte sl
30, Dl pe 31 055 Jool Ol 5 o)
el U il ) IS 5 5 550 o515 Rl
St 55 Jleel 653 &8 Sy b Jeol 53 1,5 e
Wiy gt 5 5555 slom) (uilin SIS 487 555 0
5 Ode 5,05 Slase S i (Growth curve)
Uy 5l Olwbl 5wy VY Gy 53 sdoes Jlesl
6 I e IS soee A 5 g Sl s
Gy 33 Jles! 31 O3t o 3 ol 35 VYGy s |
Comlo ok odalin (5, S oIl a 51 L F4/0
e D)o 53 )5 C’T@"—‘JJJL"""
0Ty puiliioe o) S Ol jon om0 Coiln
TS N PR GO POV SN P T
3 e 03037 I sitaee A 55 I el 23T
A3 ok bl Jlil Sl i b A8 s OT
05 5 WS STty andl dex I Caliee Julye

120 ~ - 1.4
100 - _ 13
° e ° 4 e L 1.2
80 -
11 .92
& A 2
g 60 1 A i A % 10 %
20 4 - 09 S
Q
- 08 x
20 - L 07
0 T T T T T T 0.6
0 40 80 120 160 200 240 280
OsL Stimulation Temperature (2C)

TYO 5AT00F O e Osle Glist; S K slos 6l ) Jadr ol e 85T 53 AVA GY dslee 436 VY0 e L5k oy Y S

De) xb 35 dslas 33 ,Kblas 5 sbaopls) ool 0l 0315 025 (OSL) 50 5 ARSL) 50 3 055le sl @l s A2 BN WPES
((Recycle Ratio) ol 5,8 o311 J1 3 comlor ui5 Ol SSLLG bacdie 5



AFAY 3l ¥ 0ylad (FF 0,95 cLab g o) Sy 5 s

(g b ol 5 Ll el e 55T
Lulgl Ogalpm Jslae Sl Sy (1B gy Ol
35 Sl eoas S Sl 0303 (5 e 0093
dsb 4 Gl Jle s enjlss Jles s5d= U Sle slils
Al 2T e 0T Sl pol ol sl
G Jlo Y¥err o, (Last Glacial Maximum) Jl=s,
ol (VY b s ales) Sl o3y i JLu VAR
Ll b 53 (655 0 0l 53 e d cal (6,18 sy
S s glasl B35 b s e plnil (S 5 5 e
s OBl bl 3 55 oS A58 sl 4 e
5 obes Jdiedlgea) syls Callae Wag odd o5
084y o,

3L 0L S DU e (S ¢ Kn 4 05
(Slde) das o gy e YFe 5 E—L&JJ R [R0S
o go 53 (S DU B e LS 4 5 LLOYAA
G5 o Olpl pomen 5 655 o bl 55 piss 2
cl o cpl 53 (Yor8 (g8 OR9F Culy 5 ol O15)
Sy o N0 5 gl o S o&Kn w3k oS -
S 1 (3,8) Chow a5 515e Ll o Doy cdas
bralr oS do i ST B kS 03 e |
S d ool Lace s aen 4.V o VAP ((gl) S
Loy G518 2pm Glooyss 4 5 adbie glacis
aalaie Lgl.as‘_‘,,...‘ VSU odas (4 gai Ol gody (ol ol 0
Loeoss 5 omo S Sbeyss 4 (LS Oll) 035
Sl 0k 0303 o 33b 5 Kt 03 Lol 5 Lalis
bl dler ST L& L 5o amd s i alin oS
OO cCall) Sl axdls s 35 e 5 S
5 5 pan (Sinai) slow Ol 53 505 S146 503 Ol s
s Caw o Jiae (63 )53 (Negev) s 4 }f
Blods Jom Jlde 5w 0335 op 2T 53 Jo 55
VA OS5 s g0)

Obs 53 (6w U3 e LS L 51 Ll 5 s
@ oo w6 03 3L Sl S e Ol s

b o3isr b dlad o 0 (5,5 g 1L Jles

odd (6,8 o311 IS 5 o ls osls (slajs Sl eslizal L
5 Sl |y ol oo 015 oo clajs OT 51 56
ST s w1y s 53 dslee 53 0T K87
S W ged S Gliss (b oJol (b 53 Ol Ol
Wy Sl ag Cab j5 oSl slaasdl b
by Jlo o 53 4 gei 45T (633 Olgs p 5 35T Cawd
aﬁTwO\j@ uj.s..}r.;mi?(j: 'Cf') Sl 03,8

5T s ) eilion ) S S i

CORENvPC I S A
ek 35 Ol AT Cas 4 ICP g5 w5 4V 3o
slaril Wb Cov Wl &S ey b Jel
5ol Cawd |y Cusl o3 Cadk 3 58T el,
'CJJ)CMI 03,8 ol Jle o 53 dsed a5 (655 Oljme
ol ) S o W ga o 5 03,5 s (53
23l s T st 51S ST 5 bl 5o 5 050l

RGN PN 45‘)‘Y d}J:-

3 Pl s b 55 sl 33 s 3l eslizad LY g
53 st Lo 42 Jool 65m5 (0 dpslons VL 35 55
A 03 St glallast I 56 Bias S50 o dlone
sk Dol 5o s (Jts sl 86 VL 5 55 e
SR e e s g 05 e (e Ll JS)
@35 J) psdiy glallat s wolse I s ndl 23 8
) Laes b oo et s (o, 5 e 5o dolas slago

Ao s pde (o 5 8o s U L 5 by Olge e

2rhs

o G

N (GY) b 55 Islae 3

\AN (Gy) >

A% m) Ges

V/AA (Gy/Ka) <Vl 35 & 5

AL (Gy/Ka)
v/51Y/4 Ka) & 505 oy

Cou ¥

‘}5‘49- w.: cu;w.‘ CJL.}.wJ J‘ ol o5l c:.é}: 4.:}.@.: u..»'
(il s 3 ) Jlo TR ST B Y



v v 3 ket g Qb (o Dlgony o (ol S S5 leinn s g 1 03Ul

ol gl 313 55 45 age alie L(VFAY (D)
05,8 sll 1y oylps ol & SGES Cdlb oS
sy ol o O 48 5l sdir
S R O T S T A e Y
Solie lacals 4 pd Sl Ly olns
b sn s o 4 8 1T 515l okl oy
S s ) O TYL 31 6 gy izl
J5 a5 i o515 Yoo oS (6 by Sl 03
ST a5 5 wplgs ol ST 0ueT YL
SLTYL Ssls 53 5 (sag pond 4 Cog,me)
o 5ol T g ol BT Lol o3l & &SG5S
Sy Ly 03 3o 5 O R D) Dy
s (o iy e @) doe SOES G600

Pshs
Slins s b o) Slgw,y OAd ok 4 g L
5ol w8 130T 555 4 0555 5,56 s S)be
il T GBJUS L slen b (S sl
A4 (0555 5 S51S) Slisey (nl 6338 53 Gros
S 3 Shas 51 G oo D)3 0s atig oS Ay
.,\;puus,)ﬂw;;waﬁwﬁJsmi
dn Jo8 S 5 e i 3 Shos K30l
2 el 0313 535 4G ol s L (S5 0l
¢5,> oo Wl ol Ose Sy D
ol o3 s gl 4 e LS (Bl
b ool 03 5 Jlo L15a FA B ¥ 1500 03 3dos
Blavers L5 s Gl ) i 03 Wl g a2 5
5 Sl ojle ol 55 Slescatle dalsl 5 s 4l o 50
A QI)I@ glate 6&;:)\5 clroy9s s u.év.ub“
b s Bl O - il S B8
Jle ¥aeen B 8 Jlo Forr Sljode ube b o

.L.'Z:Lv o3l S «J’:”Tl

6 S s 0

Sz & Loy Slswy sl g (od Glawiy

ko po Sl Lhow O3 glralr (meb g ) 4 e 5
@ 058 i ogdous e lacis 5 beys 5o LT
L3 s ConSTlom s 4 O] =25 s o
FAIS 2 A e 53 68 0 Ol 53 e (L33 )
Aol b 555 Oy soas L5 bzl 4 (py09) SLL
et 4y Lol 43 8 (0 Dy g (ashS 05 ki ) oS
Slp L e b b Sl (ST
G altag, g el adl 51 SaT gleSuy o
S gl O, —ay Cbs sl U ool gar
03 bl e aalsl Wyls 3 e o Cge la I
gootd bylbe s b e (od Slges Sl
S ods 5as 5 Sl Gl opl &S 555 o0 Failsgy
05 i laeys 5 baanly 3 O 4dN dede .
(i) 30 Slalin)

=35 e B sl s b r.(\JS Joes ard e
SbSlS g5 5 oS why 4 e 05
Sl 515§ 5 51 ey oS e ol oins S5
5 eSS ST G Aol Sl R s eeely
bl ol Lt o8 das e OLEs Sl ey (g)ls
055 o 0355 sl 039 055 i glaaials 51 5L 5 Jlea|
52303 op3H S B IS edes i g5 L
Sl s Sailen b 5TV s ol ST 5 oSaT
Wy 5 S S 5 Cilf el ek
059% 1 amle 5 Show Slac3Il 5o ol sl G SIS
03 B Jleb Gl 4l g e 5w g Jlmde ol e s
Col wle JS8 0 a8 alse 51 (S e slad 3550
6 sy el (Sas il ol Tl )3 (S5
S sl O s, -5 @:j‘wﬁgJ:ML;mTj
S5 egdome opl L o3y (3L Sbgwy s JUE
5 AS o Jas 0328 (3l JUS K o o
53 Olslp @b,y beS b fuy Sl ol sl
g Dlalin) Sl OT

b ol s,ls Jlas| ny s o Ol Ll gla )y

Mgé)&bﬂ«&ybcx‘ma)ﬁb}%ﬁiﬁ



AFAY 3l ¥ 0ylad (FF 0,95 cLab g o) Sy 5 A

P e N B T PR VLY 355481 NCEHD
kg BT S G e o
5 Gy ik, OT oS8 S8y cwly) sl
glaakie OT 08,0 ey Sislae) Wigley etige
Shezws oo J;f.s GGT 3 oemen (v Ju s
o 4 (OF40) 55 oKl S35 Cul, s
9 JBs e 5 Ol w;ls 03 Bler s Ddelus
Rah o8 slasl LR e omlb
il SlhlT el el S
el 3,508 o8l uiliay oSislejT o
03,5 ol p o s O oSSl I Ul ki 55
S VBN Y led b oS Sl wugs

AS

&l

blin 5 (K5 adlas ATAY (o (L
O I B P WS- PN S P
038 iS5 ab e 2Ll ts
iyl by 8 Wy 55 55 50 555

3 G S IS (SSs OV Lo e
Sl wllad Ol S8 B, o7 b
ol Okl laimgs sl e oLl e
FA-OY OV o led 6 55,

Gp Ol 5y STy w0 e S 1B
8 093 3l s (658 eiluinn g 3l oslanal (VYAY
dows S S G 5 SN e
YA (V) ¥ (Lab 5 e &K 30

o Y oW “r ol g (S
ol Sl sl OT slas S NS
oKiils) b GLslir gl tagy asdl
A=Y Okl VF o led €01 6

Aitken, M. J., 1985, Thermoluminescence dating.

Academic Press, London.
Akram, H., Yoshida, M. and Ahmad, M. N.,
1998, "Rock magnetic properties of the late

Pleistocene Loess-Paleosol deposits in Haro
River area, Attock basin, Pakistan: Is

oy jadil cls il gy 4 Gbom
Olyen ulaimd i) s e S Ll
o d Glaaig d)&@ﬁ Sl cwle Gl
Sy o) sl e e bW s S s
SLaig o et S (e D)oty uilie )
93 el s o3lizal T o ST S 5
2 aols 038 g Ses o 4 3 0Ly
oolizul b S il Sy 5l saS Jls
4 5l el el Sldlae 4 4y L Lol ol
olel 68 Olal 5o ehsa iy Gl
PR

o Sl S edd Sl dsad e agn nl )
Jlo H5a ¥4 550 B Y Blus s e Sl o
Sl o3l ol i 0,01 (eilin ) s b B5))
(p239) S pae op AT Laslsl 5 ide L dolas
odd oslg gl G d sl o & Slj L &S
Slp a0l Sluea SS - 6\:..4T 5 Olpl o
3 A sl gl 4 gl GGy e o
.;)I.s.s_,a.-jf?a:jm?

Slallg,y o e 53 LGB Coenl 4 a5
aalsl (Lol 5)50 cpl 53) sl 9 daoes (ol
boasb ol lagd obow s olobs Slalas
ol s Soslie slaag 5 bGas 5 iy sladsas
O Lol es Sladllas ol led o (6900 039
e 53 b4 Wl S plralr 5 O Ol
S gele bl plages O~ e 553
GOk g2 OLS L (gl il Sl blses 51 (5, Kken
Al ¢SS 35 5 05l (s

u}‘b)-\é} ,i...»“
3 SOk OLysl ssmbs s 5 ples Lgd Hsudgn

magnetic susceptibility a proxy measure of
paleoclimate?", Earth, Planets and Space, 50,
129-139.

Berberian, M., 2014, Earthquakes and Coseismic
Surface Faulting on the Iranian Plateau.
Elsevier, series: Developments in Earth



ARl v 3 ket g Qb (o Dlgony o (ol S S5 leinn s g 1 03Ul

Surface Processes (Book 17).

Frechen, M., Kehl, M., Rolf, C., Sarvati, R. and
Skowronek, A., 2009, Loess chronology of the
Caspian Lowland in northern Iran. Quatern
Int., 198, 220-233.

Gerasimenko, N. and Rousseau, D. D., 2008,
Stratigraphy and Paleoenvironments of the
Last Pleniglacial in the Kyiv Loess Region
(Ukraine). Quaternaire, 19(4), 293-307.

Karimi, A., Khademi, H., Kehl, M. and Jalalian,
A., 2009, Distribution, lithology and
provenance of peridesert loess deposits in
northeastern Iran. Geoderma, 148, 241-250.

Kehl, M., Frechen, M. and Skowrenk, A., 2005,
Paleosols derived from loess and loess-like
sediments in the Basin of Persepolis, Southern
Iran. Quaternary International, 1v.40-141,
135-149.

Kehl, M., 2009, Quaternary Climate Change in
Iran: The State of Knowledge. Erdkunde
63(1), 1-17.

Lateef, A. S. A., 1988, Distribution, provenance,
age and paleoclimatic record of the loess in
Central North Iran. In: Eden, D.N., Furkert,
R.J. (Eds.), Loess — its Distribution, Geology
and Soil. Proceeding of an International
Symposium on Loess, New Zealand, 14-21
February 1987. Balkema, Rotterdam, 93—101.

Liu, T. and Ding, Z., 1998, Chinese loess and the
paleomonsoon. Annual Review of Earth
Planetary Science, 26: 111-145.

Lowe, J. and Walker, M., 2015, Reconstructing
Quaternary Environments. Routledge, Oxon
(UK.

Muhs, D. R., Roskin, J. and Tsoar, H., 2013,
Origin of Sinai-Negev erg, Egypt and Israel:
mineralogical and geochemical evidence for
the importance of the Nile and sea level
history. Quaternary Science Reviews, 60, 28-
48.

Murray, A. S. and Wintle, A. G., 2000,
Luminescence dating of quartz using an
improved single-aliquot regenerative-dose
protocol. Radiation Measurement, 32, 57-73.

Okhravi, R. and Amini, A., 2001, Characteristics
and provenance of the loess deposits of the
Gharatikan watershed in Northeast Iran.
Global and Planetary Change, 28, 11-22.

Pashaei, A., 1997, Physicochemical properties of
loess deposits in Gorgan area. Geology
Science Journal, 23-24, 67-78.

Pecsi, M., 1990, Loess Is Not Just the
Accumulation of  Dust. Quaternary
International, 7-8: 1-21.

Pecsi, M., 1991, Problem of Loess Chronology.

GeoJournal, 24(2), 143-150.

Pecsi, M., 1995, The Role of Principles and
Methods in Loess-Paleosol Investigations.
GeoJournal, 36(2-3), 117-131.

Pye, K., 1984, Some Perspectives on Loess
Accumulation. Loess Letter, 11, 5-10.

Pye, K., 1987, Aeolian Dust and Dust Deposits.
312 pp. Academic Press, London.

Pye, K., 1995, The nature, origin and
accumulation of loess. Quaternary Science
Reviews, 14, 653-667.

Roberts, H. M., 2008, The development and
application of luminescence dating to loess
deposits: a perspective on the past, present and
future. Boreas, 37(4), 483-507, DOI
10.1111/5.1502-3885.2008.00057 .x.

Shackleton, N. J., 1977, The oxygen isotope
stratigraphic record of the late Pleistocene.
Philos. Trans. R. Soc. London, Ser. B., 280,
169-182.

Smalley, I. J. and Vita-Finzi, C., 1968, The
formation of fine particles in sandy deserts
and the nature of ‘desert’ loess. Journal of
Sedimentary Petrology, 38, 766—774.

Stokes, S., Bailey, R. M., Fedoroff, N. and
O’Marah, K. E., 2004, Optical dating of
aeolian dynamism on the West African
Sahelian margin. Geomorphology, 59(1), 281-
291, DOI 10.1016/j.geomorph.2003.07.021.

Thomas, D. S. G and Goudie, A., 2011, The
Dictionary of Physical Geography. 3" Edition,
Blackwell, Oxford (U.K.).

Thomas, D. S. G., Bateman, M. D., Mehrshahi, D.
and O’Hara, S., 1997, Development and
environmental significance of an eolian sand
ramp of Last-Glacial age, central Iran.
Quaternary Research, 48: 155-161.

Thomas, D. S. G and Burrough, S. L., 2011,
Climatic Frameworks: Legacies from the past.
In: Arid Zone Geomorphology, Etd: Thomas,
D. S. G. Wiley-Blackwell, Oxford, 27-52.

Van Zeist, W. and Wright, H. E., 1963,
Preliminary pollen studies at Lake Zeribar,
Zagros Mountains, southern Iran. Science,
140, 65-67.

Wintle, A. G., 1981, Thermoluminescence dating
of Late Devensian loesses in southern
England. Nature, 289, 479—480.

Wintle, A. G., 1982, Thermoluminescence
properties of fine-grain minerals in loess. Soil
Science, 134, 164-170.

Wright, J. S., 2001, Desert" loess versus "glacial"
loess: quartz silt formation, source areas and
sediment pathways in the formation of loess
deposits. Geomorphology, 36, 231-256.



Journal of the Earth and Space Physics, Vol. 44, No. 2, Summer 2018, P. 4

OSL Dating of Maibod L oess deposits and their formation inter pretation

Fattahi, M."" and Mehrshahi, D.’

1. Associate Professor, Department of Earth Physics, Institute of Geophysics, University of Tehran, Iran
2. Associate Professor, Faculty of Geography, University of Yazd, Yazd, Iran

(Received: 11 April 2018, Accepted: 15 May 2018)

Summary

Loess deposits mainly of silt particles with different mineralogical sources have covered about 10
percent of the Earth land area. World-wide studies on loess deposits show that most of the loess deposits
accumulated during the Glacial ages while during the inter-glacial phases their accumulation has
stopped or dramatically lessened. Loess deposits have recorded the past climatological history within
their grains which can be used to distinguish possible climate changes during the Quaternary period.
Dating of paleo-proxy records such as loess sediments also have the potential for understanding the
chronology of paleo environmental events including tectonic activities. Loess deposits around the world
were among the first sediments to be used for luminescence dating particularly within the arid and semi-
arid areas.

The development of luminescence dating techniques and our understanding of loess palacosol
sequences have progressed over the past 35 years with both fields of study supporting the development
and understanding of the other. Luminescence dating dosimeters are grains of feldspar and quartz,
which are both typically abundant in loess, and, because loess is a fine-grained aeolian deposit and its
nature implies medium-to-long transport distances, any previous luminescence signal should be reset (or
‘removed’) prior to deposition. Luminescence dating is also an important tool for developing numerical
chronologies for loess deposits, providing comparison of different records and the study of correlations
between records. Furthermore, the event being dated is the last exposure of the sediments to daylight,
which directly relates the luminescence age to the time of deposition of the sediment.

Study and dating of loess deposits from different parts of Iran can help to test this hypothesis. Several
investigations on loess deposits from North and North-eastern Iran (including North of Alborz
Mountains, Gorgan and Gonbad Kavous) led to limited chronological results. On the other hand,
although loess sediments have been distinguished in different parts of central Iran (i.e. Kerman and
Yazd provinces) there was not a single study of loess deposits in this area so far. As a result, we decided
to attempt a research on loess deposits of central Iran. One of important areas of loess remains in central
Iran is Maibod area located in central part of Yazd Province. Maibod is located in the main high-way
towards the Persian Gulf region. Loess deposits formed as local ridges accumulated on an extended
fault-erosional terrace in southern side of Maibod. Since study and dating of such deposits can clarify
parts of tectonic history of Maibod area the outcome from such research is correct can be crucial.
Furthermore, investigation on loess deposits of such dating-free location can significantly add to its
Quaternary Paleoenvironmental/Paleoclimatological knowledge.

Consequently, we extracted a sample from parts of loess deposits over the Maibod terrace. The
extraction point is located on the western side of Maibod City where the loess sediments becoming very
hard and they formed wide varieties of yardang to interfluve ridges with a few meters height.
Contaminated Quartz grains of 90—180 pm and the post IR single-aliquot regenerative-dose protocol
were employed for D, determination. Experiments were carried out in Oxford University using a Riso
TA-15a automated TL/OSL system (Botter-Jensen, 1997) incorporating an IR laser diode (400mW,
830+5 nm), and a Strontium-90 beta source.

After laboratory works and dating of the sample (at 30000 to 39000 years ago) the accumulation period
has been distinguished at around the middle of the last glacial age (Wurm). Considering the major water
erosion over both top loess (late Quaternary) and its green marl basement (Neogene) and due to the
distinct slope escarpment (terrace-like feature) we can conclude that the accumulation phase was after
the last fault activity. In other words, most active seismic event has happened earlier than loess
deposition before 3000 to 39000 years ago. Due to the relatively intact feature of nearby ancient Narin
castle (3000 years old) we can conclude that the most sever tectonic activities in the area occurred
between 3000 to 40000 years ago approximately. Such single conclusion needs to be evaluated with
more studies and many OSL dating on loess deposits of central Iran.

Keywords: dating, OSL, loess, quaternary paleoclimate, meibod.
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