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©SHKJIME HPSETJnHI KVi¢JdFE= QEH J fVIHNH TVOHURNEVTJiVUFE= OHpVPUH
UE TUN MVKVSE J SVQE OSVTpFENCE HKPJICEUISHRGYHTORVIECE N SEKNHMN
HFSVPE KE UHNJi FVEUJQEIE ONFVi QHMJE PJ &/ VESERUMDOHSF KVi¢JdFE
iHIGJ QNEUFJFEFJNUH HOJPEFJ UE UVQHM dJSHEWHIMOSHBTINUpQHM pQEGJI=
THNVGE MV TH SEKnHME UVQHGJLJUV iVFHTEAVHUBREKESE/ UE NOBFSVPJ
JKPEeVUHI N EFiHp¥VSN FHQHi UETKViUJE UNQGMBEUESESNV QHGJeJUV
3¢ QHMV pN ONFVi EFiHp¥VSpQV TVOHKJILIMV THHIEHGVpQV pGHMVNV
KVi¢JAFE OSHTJSN TH HTSVWUV TNPJUV= pFnESEBUGIEHI TIpFSIPNLIMN
eJMJ HPGJQ UE HTSVVWUHi OSVpVQN N UEMNVIHNHIVBRIEEFE GJ pN VSHKJINUJ
iVEEUJKIJ UE TEFHi iVPFN nSdJGJ NQGEfEV JGJ pWIBBLIMN iEFVSIMEGE
HSVWVi FHFEGUHI PIJGEUpE QHGHe$UWOHNSAIUpQJi pGHMVNJIE KVitJdFE
UE MVTUHM GHQELIJMJ= pE NQNOUHi QHGJeJUHIMPHEQWIRSERREI
JKiIVSVUHM UE GHQELJIMJ KE QHMN pV pE pJINSUKMM RUEE JKGHIVUE VSHKIMJ=
iHINtV MV THPJFJ J QnEUFJFEFJnUN iVSN VSHKPRBAE TopUHNUH HISEUJeViV
FVEUJQV QHME pV KEpUJnE UESMSIINHIGVTE N FHiV TE pV UEQHU OSVpFEUQE
UETKVIUJE UNQGVESUJE OSHPE QHGJeJUE HnHIBEMVEEBEH tV nSViVUH
pnV nJdV HFVIENEFJ TVFVQLIMN DHEISIVBENIUHM £ViJp¥VSJ OHUVQET UIMV
THNHCUE KE OHNKTEUE iVSVfE= THQ N UVQJi HREBBJELEMYV OHIHWUJ
OHpGVTILEIE eVSUHPJIGPQV £ERESIMUHUHNEU FHi OSJGJIQHiI N PJFUHM iVSJ
iHrV NFILEFJ UE OSHLVUN V¥VQEFE VSHKIMV RUQFIETASHPGVIE pV iHIN
OSVNEKJtJ NOHFSVPHi cnEM MV SETJHUNQGJT eGE® BIKENIHIINVL) MV
OHFHIEQ Z8% 6 IHT[ # aH KUEeJ TE HTSVWUE QHGJeJUEpOVNE TH
OHNSdJUPQJE pGHMVNE KVi¢JAFE ONFVi EFiHp¥VSSQIMVOBEH dFH MV FH PJH
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QnETSEFE pFSEUJLV
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KVi¢JdFN OSHLVfVUE MV UE TnE UEeJUE= ONFVi pRESUYNINWI
OSHOHSLJHUEGUHI iHTVGE QEH J UE HpUHNN iHWBMERPEGEU
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INPJUPQE TJpFSIPNLIME QHULVUFSELIMV E®BIWUHPRIKE TnV SV¥VSVUFUV
GHQELJMV OSJQEKEUV pN UE pGJQEIE J oHWFPTEBEPIN N UVHPSEVINEUHI
KVi¢JdFN HPE SETJHUNQGJTE OSHTSGE TH TNPJUWWE®i1KVi¢JdFE
OSJGJQHi HPSETV OHpFJIUNFH MV TE pV OHiVUNBGFBETHHN UEt) J UE
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SVGJJUESUE iVSVfE pN OHQEKEGE TE pV UE FVSUBEEFHQHM OVdeESJ iHIN
NpFEUHNJFJ TNPJUpQV TJpFSJIBN&IMV / y» QESEQFVSJpFJeUV KE HPSEVJINEUJ J
UVHPSEVINEUH KVi¢JdFV ©¥VQFJ VSHKJIMV pN H2RWERATMY NQNOEU PJGEUp
N /. UE HPSEVJnEUHi FVSVUN iEfJ UVIH N SV¥VSUFUKHE QBN pV
OSVFOHpFENn¢E TE UIMV PJGE JKGHrVUE VSHKIND p$HLWEUFJFEFJINUJ
JKUHpJ VSHKJIMV= UE HpUHNN TnE MVTUHpFHEHEEVIEHKGHEE \W UE HTEPSEUHI
FVSVUN NIGEnUHi HTnIJME ONFVi nVFSE= FEQHUESYPIWpN NMFSErInEfJIE
FSVPEGV NKVFJ N HPKJS J UVQV pOVLI¥JeUHpRIEHOHINEEE OHNSdJUPQJE
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No. | Datum (2011) 311 (BgI™) B3 Cs (BgTh | ¥ Cs(Bglh)
1. 28.3. 0.3£0.1 <0.23 <0.23
2. 6.4. 1.8+0.7 <0.4 <0.4
3. 12.4. <0.17 <0.18 <0.18
4. 13.4. <0.4 <0.4 <0.4
5 14.4. 0.42+0.22 <0.3 <0.29
6. 15.4. 0.23+0.06 <0.10 <0.09
i 16.4. <0.3 <0.3 <0.3
#3 4 & +-#+ -*. %*+23*% 2 0,#D#5 /*. #5 53# 2



51 i 134 Cs 137 CS
No. | Datum 011) | "'I(BaT) | o p (BaT")
L. e <0.25 <0.25 0.37:0.14
2. L4. 1.020.4 <0.7 <0.7
3. 5.4. 0.40£0.17 <0.3 <03
4, 6.4. 0.5320.19 <0.5 <0.5
5. 7.4. 0.92=0.23 <03 <0.3
6. 8.4. 0.81:0.17 <0.10 0.18=0.05
7 9.4. 1.720.6 <0.09 0.17-0.08
8. 10.4. 0.5240.5 <0.11 <0.11
9. 114, 1.5+0.5 <0.11 <0.11
10. 134, 0.99:£0.24 <0.3 <03
1. 14.4. 0.81+0.23 <0.4 <04
W3 &+-#+ X %*+23°% 20#DH5 ,f.  #553#2
O Bl Bgl?) | *Cs (Bql") | 7 Cs (Bgl
(2011) q s (Bql')
L. 29.3. 0.8+0.2 <1.0 <1.0
2. 30.3. 0.99+0.21 <0.8 <0.7
3. 313. 0.57+0.16 <0.6 <0.6
4. 1.4, 0.4=0.1 <0.7 <0.6
5. 2.4. <0.6 <0.7 <0.7
6. 34. <1.2 <1.0 <1.0
7. 4.4. 2.4:0.4 <11 <L
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Ne- | o T®Bake) | (Bgke?) (Bq-ke™)
1. 27.3. <2.6 <23 2.2:40.7
2. 28.3. <1.6 <1.6 =ik |
3. 29.3. <1.7 <1.8 <2.0
4. 30.3. 1.0+0.3 <1.4 <l.5
5. 1.4. <0.9 <1.2 <1.0
6. 24, 0.7+0.3 =19 <1.1
7. 3.4. 1.2+0.3 =13 <14
8. 4.4, 0.5+0.2 <0.4 <0.5
9. 5.4. 1.060.27 <0.5 <0.5
10. 6.4. 0.83+0.26 <0.5 <0.5
11. 7.4. 0.99+0.27 <0.5 =05
12. 8.4. <0.4 <0.4 <0.5
13. 9.4. 0.98+0.24 <0.4 <0.5
14. 10.4. <0.4 <0.4 <0.5
15. 11.4. 0.60+£0.27 <0.5 <0.5
16. 12.4. <0.6 <0.6 <0.7
17. 13.4. <0.4 <0.4 <0.5
18. 14.4. 0.53+0.26 <0.5 <0.6
19. 15.4. <0.9 <0.7 <0.5
20. 16.4. <0.7 <0.7 <0.8
2. 17.4. <0.8 <0.9 <0.8
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SMo
SHIKNHTJ ¥JpIMV= QHMJ pV HPSEKNMN OHpGXQPRQGBKESUIG] EQLITVUFE N
UNQGVESUHi OHpFSHMVfN= EQFJInUH NeVpFnNNINDSFIIVENEQE rInHFUHi
PSVTJIUHI _ EFiHp¥VSJ pV ETpHSPNMN UE eVpFilJENZ DEESHpHGE= E KEFJi pV
PE EFiHp¥VSpQJi FEGHIHi TVOHUNMN UE KVi¢JUNNBHASAOHe IV JUFVUKJINUJ
OSHLVp PIHGHAQV JKiVUV
bEKTNE J TUVNUV OETENJUV pN MVTEU HT OSnSE JINQGEESUHI EQLJTVUFE
HFVULIMEGUN HOEpUHpF OH KTSEn¢V ¢NTJ OSVHIpFEHSESERIHUNQGJIT
¥IpJHUHI OHSVQBE z8, 16 IHTIUE[ QHMJ OHFJeV HT UNQGVESUJE VQpPOGHKIME J
£ENESIMV UNQGVESUJE OHpFSHMVIE  HSVT UBMUNQEITEE JpOJFNMV pV J
3)= SETIHUNQGJIT QHpiHIVUHI OHSVQGE= QHMMSINEGIEKI nVKEU KE eVpFJLV
EVSHpHGE
WJIpFVIEFpQH JpOJFINERV NKHSEQE JK rdnHFUV ESMITISNEM SETJHUNQGJTE N
UEdHM KVi¢J SVINGIJpEUH MV SEQHU i H KEJFJFRNMNGVH KB EeVIE UNQGVESUHM
pJINSUHpFJ= WG IGEpUJQ"W PS 65\2 J SEnJGUMBHBSWNEIN OSHISEIE
pJPFVIEFpQHI JpOJFINEFE SETIHEQFJINUHpPFJ N r$¥AUMYE WG hGEpUJQ PS

\

hEIEpOVQFSHIVFSIMpQH JpOJFINEfV nEKTNEE N dUBHRIFNBNN SETE WSPIMV
1S JSEIHIJS DESEMHNJtl nSdJ pV HT 22 J OSEtVUHINEFVTV EQFINUHPFT $

N nEKTNEN UEQHU jVSUHPJ¢pQHI EQL3TVSBENOCEN NKHSEQE nSdVUH MV
ONIOEIE KE NKJIEfV NKHSEQE nEKTNEE QHMV OSMRHEGB 79 _ HnHi SETN
OSVTPFENEVUJ pN SVKNGFEFJ iVSVIE EQFJNUHpRQGHEIHU nEKTNEN UE
FVSJFHSIMJ ISETE XVHISETE HT 3 IHTJUV NKESIMHOEUnVtVI OSHFHQE
NEKTNEE k6Y



drtmoj urnrvj
SE NKHSQHNEfV nEKTNEE QHSJpFJ pV ONIOE ZWMKhHVEREHIK H¢pQV=
OSHpVeUHI OSHFHQE nEKTNAB HEKTNE pV UVOSVQJITUH OSHpJpENE QSHK ¥JGFVS
OEQOJS FJO VFSJEUHN=€ 7 7=UE nJpJUJ HTKUET UVQNGFINJpEUV FSENUEFV
OHNSdJUV N TnHSJAFN oUpFJFNFE KE iVTJLJUN SEVE WSHS$EIHIJS
DESEMHnJtl JUVNUJ OSHFHQ MV HQH MEKTNEE hEiEpOVQFSHiIVFSIMpQE iVSVIE
nSAdVUE pN UE QHIOHKJFUJi iVpVeUJi NKHSLJIE HT 3 IHTJUV REQHU
EQLJTVUFE N UNQGVESUHM VGVQFSEUJ §NQNAJIEiBRp NEQESHIVFSIMpQE
iVSVfE nSdVUE pN pnEQHTUVNUH
_KHSLJ EVSHpHGE iVSVUJ pN UE FSJ eJpFE IVSIEUDWRNIQBHSE SVGVFJInUV
V¥JQEpUHpFJ 7 f J VUVSIVFpQV SVKHGNLIMV') 4®WV/SIVFpQE QEGJIPSE
LIME J QEGJIPSELJME UE V¥JQEpUHpF HPENCE pVIEBBBENNS/HI pFEUTESTE QHMJ
MV UEOSEN¢VU N oUpFJFNFN UEQEOENEfVi pVSFEEQHMEHUE ¥JGFVSJIpFJE
IVHIVFSIMpQJIE QESEQFVSJIpFIQE QEH QHT NKHSHEEJR KE JSViV iVSVIE
NKHSQE MV 7 $ opFH FHGJQH iVSVUH MV JKREAUTUH

4 Jrwxytjth h oh}~x}hqj

_ FEPVGJ OSJQEKEUJ pN SVKNGFEFJ iVSVfE BQPISUNNKHSLJE nEKTNEE
N XVHISETN HT 3 [IHTJUV hipO)QFSIi)FSJ.pQUGJK QiO KJIFUJE
p)eUJE NKSQ nKTNE OQKN.) pO)QFS pUnU4U QFJInU pFJ ZNIG nU i

S TIUNQGJITJI OSJS TU | J QHpiHIVUHI O S)QG [ @FJR®* $ N n KTNEN MV PJGE
UE UJpQHi UJnHN J QSVFEGE pV HT 1§, ®TH 51|; ° SHpVeuv
IHTJIAFVEQFJINU pF3)=Q pi )U I S TIUNQGJIT OSJIQEKEUV pN UE ISE¥JQN
REQHU EQLJTVUFE N UNQGVESUHM VGVQFSEUESHQNNIDNPGVTIHM UVTVE]
iIESFE iVPVLE N NKHSLJIE EVSHPHGE N XVHISBTNEWVRORE® $J ¢ $
ZQFJNUHpE nESJSEGE MV HT 6 TH 5;|°N OVSJHTN 66 2 IHTJUV
JUVNUV nESIMELIMV EQFInBI$aFJ® $ OSIQEKEUV pN UE ISE¥JLJIE J6
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a©WOg 3 4 2

YEUNES 50 6 0 3 45 0 7 2 0
8VPSNES 2 0 73 0 5 0 2 4 0
aESF 370 37 0 6 4 0 4 06
20SJG 570 34 0 s 7 540
aEM 76 0 S 650 4 7 0 3
YNU § 74 § 5 § 720 5
YNG 270 2 S S S

ZnINpF 50 7 0 53 S 4 0
WVOFVIPES| 5 0 5 S 70 52 0 6
CQFHPES 3 0 6 § 7 0 36 0 3
RHNVIPES 50 S 450 7 26 0 7
JVLVIPES 330 6 §5 50 2 3 0 5
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DHUFJUNJSEUH OSEtVfV SETJHEQFJNUHpPFJ N nEKTS&EMNNXOVSIHTN HT
3 TH IHTJUV OHQEKEGH MV TE MV nVAFERQNEESJF $ UE UJpQHi
UJNHN EQFJNUHPFJ  sPHI QHpiHIVUHI OHSVQGRE *BQBYNIKI IHTIJUV N
IHTJUN UV iVfE iUHIH JVFVQFHNEUJ pN ¥JpJHUJ 0SHTNG $ % $ QEH



OHpPGVTJILE UNQGVESUHI EQLITVUFE N SVEQFHSSVDIESEVESENQNJIE N
YEOEUN oEQPJIEGUE JKiVSVUE QHULVUESERJBRE MV 5 ;|\; ®=
IEQPJIEGUE JKiVSVUE QHULVUFSESIME® $ PIGV pN J 5|\ 6

2 6 iIESFEJ 65J ;|\ 64 2E0SJG  IHTJUV SVPOVQFJINUH

6 bhtrnjtxnj

kY o VFSHnJt=" XSUHNJt=& bNQHFJt=h EUFVGETIHEQFJINUHpF N nEKTNEN
J OETENJUEIE N WSPIJMJ KE OVSJHT HT 24 [22G\ r
gbemob** Jbod”"mobyb |bw” "b obae’xb ZG= XVHISET= 22 =67 66

KY )%* 10= #%)(10 ©$ 1%!19%!1)$ 1# %9) I* # %9) %)**1% *~ m RH# %9)
<F 226222 $ ! < ! t C E
# 2 M 2 (&) 5= &<<()#% = )(* )= =32 32

k6Y oUpFJFNF KE iVTJLJUN SETE WSPJMV + ]S |SEIHII8HDESE oKnVdFEMJ
+ ETIJHEQFJINUHpF rJnHFUV pSVTJUV N XVHISETA: 3=  IHTJUE,

kY h EUFVGJt=b bNGVFJt DEGJPSELJME IVSIEUIMNFYQF-HSE KE iVSVV
EVSHpHGig\ r gbemob **] _c{ma_j'cb eg'w”obab abw" " me agbudyb
hgi_jd _ Eg\d 'mgd6 pVOFVIPES HQFHPES 2=DHOEHUJQ®%672 5

8 8
J (B ( (
= & = >(*3.+ I > #+ & = >
%+ (= *#% + (= N
o) )Y+ + Y2
M 12 2 7E) "
? C 2M 12 2 7 "
<? D E ! $ IC EM 12
21 " 7 "

89) (/( $&1) m * 1#81(1) 1#% ;# %! # % & 18&H%*~ *) m((&% &) %
<) 18&$ #&1() * %)$%IH # )< SI%!# m * 1#&1)$ m*; %9) *) 1 #$ m #&1()*
111)#%$=  9Q)*#/~( 245 # €&'&$9!; @#!* #)H% ( * ! 1%! 1%~
D% *IE * L 1061 1%~ 1S )~ 1:< %06 #9% m * 9pI¥)$)* %! # m <&/(!1 9) (%9 # %9)
Y H#)H% m*; %9) 9 m&()Mm)1%$ m 1# #1900 # $ D $ $9)$S)#% m
1H#% \#% # 18&$) [~ &#}#%) 111 )#%$ ;; $  <)1%*;)%*~ )%)*# %! # m
B¢ # 1% #-*1#&1(1) Y1 S () Y <*% m;#% *I#

S 3¢ 19! 1%~ 1 #1)#%* %! # }$ N%))# S 1|\, °# 5 1|; °©
& %9) <)*I 3 89) mI$!I# <* &1%$ °© =S # & $ %) )%)1%) #
%9) )*$ (1# )(* ) m%)* %9) €&'&$I!; #&1() * *) 1% * 11! }#%



* WZra\WXYZ[\ dbea® " [[EWIW " " ¢cZ WYW

Xronjkj X" be\Wp > cmnojkj XW\Z]ZXWp > €njkh}yjsj dW\]ZXWp >
cmnojkj AY\ebWp  *h XryhzmnAY_Jwp ™

-? vld\f_jb ab abw™ *» me jm\_a’j'p_x agbudyb _\'rsdbg\" ]_I'g\m]* hgi_jd2
gdmighe2 hgi jb2 ' = 7 " "

.2 z\_odga_"d" " qdmigbe 2 Sbr's*d” td*dg_\bg]rd cd e_f \d2 bimgb”*mg_jb ab
gbe_jbf m\" x_| jd\"2 gdmigbe2 hgi_jb2 ! 7 R
<?N* M7 ab\Vrsdbg\d \b'rd Rt_\ubO2 €€3..2 qdmlg  be2 hgi_jb2
T

WzruzY

REQHU EQLJTVUFE N UNQGVESUHM VGVQFSEUJ BRBEMNHEMWFYQFHNEUH MV
OSJpNpFnH SETIJHUNQGJTE QHMJ pN N HnHi EQNHFRXUFNNIEFiHp¥VSN N
NKHSLJIE JK rJnHFUV pSVTJIUV UE FVSJFHSIMJ "WEWBBISQVKHSLJ QSEN¢VI=
QHKMVI J HneJMVI iGVQE pN pEQNOCEUJ UE 6NGWSPUIME] HTSVWUE MV
EQFJnUHpF= ® J ®$ AVKNGFEFJ pN OHQEKEGJ TE MV THAGH THPFSEUp¥VSE
QHKMV J HneJMV iGVQH

SmMo
ZQLJTVUF QHMJ pV 245 IHTJUV THIHTJH N eVSUHRINQGMESUHM VGVQFSEUJ
OHQEKEH MV TE pV SETJHEQFJnUV iEFVSIMVBRHHHNEN NNFHQN EQLIJTVUFE
iHIN FSEUpHOSFHNEFJ UE nVGJQV NTE¢VUHpFJ= &ER QHUKIUVUEFE=
HpFENC¢EMNtI TNIHFSEMUV OHpGVTJLV UE rJnHFUN pSVTJUN
zQLIJTVUF N UNQGVESUHM VGVQSEUJ §NQNdJIE THIESBH pV IHTIJUV
UEQHU SEKHSUHI KVi¢HFVpE J LNUEIJME QHMJ ANEBERRSHEEGUV OHpGVTJILV
UE JpFHeUHM HPEGJ YEOEUE _ UNQGVESUHM MG&SQASEVOPDGHKIME NpGVT
QHMJIE MV N EFiHp¥VSN JpONdFVUE nVGJQE QHERFURBHETHFVSIMEGE VnVF
TEUE UEQHU EQLJTVUFE= nEKTNdUV iEpV QHMSERNHEQHIGYYV IEFVSIMV pN
OSVdGV WVnVSUHEiIVSJeQJ QHUFJUVUFE= E FSIFFEBE UEQHEBEUTN MV iVSUE
pFEUJLE SVIIpFSHNEGE OSJpNpFnH SETJHEQFJMBf£ VWS THQEKEUH TE pN
HnV nEKTNdUV iEpV pRJIGV J TH ©nSHOpQHI QHUIFIUVUFE
_ WSPJMJ MV iESFE N nEKTNEN TVFVQFHNEWH DSIENRVQHGIQH TEUE
QEpUIMV J N TSNIJi NKHSLJE JK rJnHFUV pSVTIJWSXTY JUEEGELIJMV=
UEMnEruJMJ ONF NUHpE MHTE N HSIEUJKEi MWHRVEMWEIHM JpESEUJ IGENUJ
JKNHSJ MHTE pN iHSpQE SJPE=iGVQH J iGVeUJQIHIKIBHUE QNEIPQE pH k6Y

djtrnhgjy h urtmor
_KHSLJ iGVQE pEQNO¢EUJ pN UE 6 GHQEGJFVFHSIEFWIORNPGJIQV WSPJIJMV
_KHSLJ pN iVSVUJ N pnVrVi pFEfN= E pnEQJ NKN'SKEQ 51V $
WETSrEM SETJHUNQGJTE N NKHSLJIE HTSVvWU MWIERBEIRYQH iVSVIJIE
UE IVSIEUIJMNipQHi TVFVQFHSN nJpHQV eJpFH\[ZSYG3EFINUV V¥IQEpUHpPFJ
6 f J VUVSIVFpQHi SVKHGNLIMHi HT 47 ") UE GJWBM)J ZUEGJKE pOVQFESE
IEIE KSEeVfE JKNSdVUE MV OSHISEiHi -6 Z*%)1= |

4 Jrwxytjth h oh}~x}hqgj
WETSrEM SETJHUNQGJTE MV HTSVwWU N 72 NKHSERHEEGWQES5 NKHSEQE
QSENn¢VIiIGVQE= HneJMVIJ 6 NKHSEQE QHKMVIiGVQE



AVKNGFEFJ JpOJFInEfE pETSrEME SETJHUNQGJTIE NGMRHSIHQNOEVUJII N
OVSJHTN HT iESFE TH MNGE IHTJUV OSJQBKEERMIBEIE J

WETSrEM N QSEN¢ViiGVQN QSVFEH pV N JUFVSNEGN HB6 =\TH& QHKMVi

HT =5TH |\'=ENHneJMViHT 4=7 TH7 =7\

SJpNpFnH® MV TVFVQFHNEUH N  NKHSQE HneJMVI iGVQE3 N WENPHFJ]
1IneJPESEIE J N MVTUHi NKHSQN QHKJIMVI iGVQEGHEKFNIZI OVdeESV REMNVE
EQFJnUHpF HT = |V JKIVSVUE MV N HneJMVi iGVQN QHMVE®SIGE
NKHSQHnEUH N WNPHFJLJ WnE FSJ NKHSQE NHBEHSMYEHVWSIpNpFnH MHTE=
PEQNO¢VUJ pN OHeVFQHi EOSJGE= THQ N NKHSLgEQQNENN Y FHQHI iEME J
MNUE UJMV TVFVQFHNEU 6 cnH MV N pEIGEBVKNEFEEJIE JK TSNIJE
VnSHOPQJE KVIECE kY= elJiV pV OHFnSYNMV TEHWEUIVMH) OHSVQGH JK
EQLJTVUFE N UNQGVESUHM VGVQFSEUJ SNQNdJIE

_ NKHSLJIE QSEn¢VI iGVQE UIJMV TVFVQFHNEU MK\EHEVQINEUH MVS QSEnV N
OVSJHTN QETE MV nSdVUH NKHSQHNEfV UJpN RIGMIIENJBESEVUV pnVrHi
£SEUHI QHME MV iHIGE TE pETSrJ SETJHEQFINWQBHI JRHSQLJTVUFE N
8NQNdJiJ
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QSEn¢V 45 75=5™ =6| § = § =
HneJMV 7=7™ = =™ § =
HneJMV 47 4=7™ =6/ § =3 =3 ™
QHKMV 56=7 ™ =| § = § =
QHKMV 45 =™ § = =6 ™ =
6=2
§SNAQE hHSE QSEn¢V 6 5=3 ™ =4  § = §=
QSEn¢V =7 ™ =3 | § = § =
QSEn¢V 47 =™ = | §= § =
QHKMV 76 73=2™ 5 § = § =
6 | [VGIPGEFpQE QSEn¢V 6 2=7™ =4 | § = § =
OVdeESE QSEn¢v 3 T=™ =4 g = g =
QSEn¢V 25 77= ™ = | § = § =
QHKMV 56 3=6™ =8 § = § =
QHKMV 52=4 ™ = =™ | §=
QHKMV 57 =5™ =7  §= § =
QHKMV 25 3=6™ =| § = § =
HneMV 5 7=™ =2 | § = e
bSAEL QSEn¢V 36 =2™ =7 | §= § =
XVGE gSQnE QSEntvV g=5™ =6 | § = § =
QSEn¢V 75 =™=3 | §=7 =3™
=6
QHKMV 75 5=6™ =| & =7 §=3




AETIHEQFJINUJ JKHFHO LVKJIMBEEEVFVQFHNEU N NQNOUH 2 NKHSEQE= HT FHIE N
NKHSQE QHKMVI iGVQE= MVTUHi NKHSQN Hn&IMKHERQEE QSEntVI iGVQE W
HPKJSHi TE ¥\ TVFVQFHNEU N NKHSLJE iGVQE QSENE QHMVE)JpREIBVE

OHSVT FHIE UJ N MVTUHi NKHSQN N QHMVi M BAVQWABFVQFHNE & J

iHIV pV KEQ¢NeJFJ TE MV OSJpNpFnH LVKJIMNIE KHSInIE NUEMnVSHNEFUIMV
OHPGVTILE eVSUHPJ¢pQHI EQLITVUFE _ FEPVGJIKBUVOSMQENSVTUHpPFJ
EQFJNUHpPFJJ % $ JKiVSVUV N QSEn¢Vi= HneJMVi J QHKMVi iGVQNHEQND
]9neJPESEIE J DHOEHUJQN FHQHi OSVFEHTUJE IHRBIGEER) OHQEKNMN TE MV= N
NKHSLJIE iGVQE JK HnJE SVIJEUE©HMJ MV OHpGVTJILE eVSUHPJ¢pQHI EQLITVUFE
MHd NnVQ OSJpNFEU N GEULN Jp£SEUV
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QSEneV 5 74= ™ = § = g =
QHKMV 5 77=4™ = | &= =
5 | XVHISET QSEneV 26 76=5 ™ =3 g = g =
ZNEGE OSENnCV = = 5§ = 5§ =
QSEneV 5 7 ™ g = g =
QSEneV 5 75=2 ™ = g = g =
3 | DHpiEM QSEn¢ 6 73=3 ™ = §=5 g
QSEnev | 6 7=™ = g = § =
QSEneV 5 62= ™ =7 g = g =
QHKMV 5 5=5™ = = =
4 | mE¢VUz QSEneV 66 7= ™ =6 g = =6 ™ =
HnedPESV. 1 Qsenev 75= ™ = § = =5™ =
QSEneV 5 7=6™ = § = 6=7 ™ =2
19NeJPESV  z| HnedMV 64= ™ = g = g =
XSViv HneJMV 2 6= ™ =2 § = § =
HneJMV 7 =™ =7 |=7™ =6 8 =
QHKMV 5 7=7™ =2 § = g =
2 | ANTUJQ QSEncV 66 7=7™ =2 = =
QSEn¢V 7 3=4™ =3 | §=7 | =2m™=7
QSEneV 5 63=4™ =5 | & =5 §=4
SGEFJPHS QSEnc¢V 26 65= ™ =2| § =7 &5
QSEn¢V 56 2=2 ™ = § = = ™=
QSEneV 5 2=6™ =4 § = § =




QHKMV 5 7= ™ =2 | &= =7 ™ =
AHIHCV Z QSEneV 5 55= ™ =6 g = § =
DNeVvnH QSEN¢V 5 7= ™ = § = § =
QHKMV 55= ™ = = § =
HneMV 5 4=4 ™ =4 = =
HneJMV 55 =3 ™ = § = g =
DHOEHUJQ | QSEneV 66 76= ™ = g = g =
QSEn¢V 4 72= ™ = § = § =
QSEn¢V 67 62=2 ™ =3 § = § =
HneMV 67 67=4 ™ = g = g =
6 | WFESE QSEneV 53 =3 ™ =2 g = g =
ZE(EE%JJ%ES,\]P[ HneMV 53 2= ™ = = § =
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nE¢VU z QSEn¢V YNG 5 ™ 7™
1IneJPESV | HneJMV YNU 76™ 3 ™
HneJMV YNU 44™ 7 3™ 5
HneJMV YNU 5 ™ 2 33™ 7
HneJMV YNU 5 ™ 4 26 ™ 6
HneJMV YNU ™ 3 3 ™
QHKMV YNU ™ ™
DHOEHUJQ
XGErvnH QSEn¢vV YNG 244 7=7™|= 6 ™
qJpJUE QSEn¢v YNG 244 77=6 ™ |= 4™ 7
gSUE hGENE HneJMV YNG 244 56= ™ = 625 M
XVVJISVnEL HneJMV YNG 244 74=51M = 32 ™
hHPVCE HneJMV YNG 244 55=4 ™ = ™ |6
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pN TVFVQFHNEUJ N NKHSLJIE QHKJIMVI J HneJWVIFNSOBHIIMI WSPIMV W
HPKJSHi UE UJpQV EQFJInUHpFJ= OSJpNFUJ MHFBEJ6EHCGEITMELIHUJ SIKJIQ
KE pFEUHNUJdFNH WSPIMV ZQFFh@@pSVQGHI JK eVSUHPJE¢pQHI EQLJTVUFE N
NKHSLJIE iGVQE MV N UJpQJi UInHJIE
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AETIJHEQFJINUE ViJpJME JK HAFVtVUHI SVEQFHSE $NENHHE/SN OHeVGE MV
iIESFE IHTJUV ~ETJHEQFJNUE QHUFEIJUELIMEQINEME N YEOEUN J ZKIMJ=
EGJ KPHI FSEUpOHSFE SETJHUNQGJTE JKUET ERH¥IQBAN/IYSUV ziVSIQV=
QHUFEIJUELIME MV TVFVQFHNEUE UE LVGHM p¥rsB NIQUINENMING WZ] J
©nSHON k= = 6= Y SJpNpFnH ¥JpJHUJE OSHWREVEIpEGH 7 TEUE OHpGV
EQLJTVUFE= dFH HTIHNESE nSViVUN OSnHI OHMEWBEEREEIQQMV UEQHU
UNQGVESUJE OSHPE N DJUJ ZpGJeUE IVHISE¥pQREYWISIUE|
sPHI FHIE MV SVTHNnUJ iHUJFHSJUI N oUpFNFN iNUeEHQWT TSNIJE EUEGJIKE=
HPNENEFE iVpVeUH IEIEpOVQFSHIVFSIMpQH JpOsRaEFE@EETIHUNQGJITE N
NEKTNEN J OETENJUEIE OSHdJSVU UE pnEQHTUVBNNEQSIIISEIUIE ¥IGFVSE J
OETENJUE= QEH J iVSVfV NQNOUV EG¥E J PVFE BQHIHIWHHFSLIIE= OHeVndJ
HT IESFE IHTJUV

drtmoj urnrvj
_KHSLJ EVSHpHGE JK OSJKViUHI pGHME EFiHp¥¥YBVIGHIQNOiVSUV pFEUJLY
N bJUeJd ZbJUeE QHHSTIJUEFV — 72 | —61J@¢E QHHSTIUEFY — 72

— 652 @j bJUeE 6 QHHSTJUEFV — 52 ] —jGBA@E QHHSTIJUEFV — 2|

— 652 @[ I MVTUHM UE sVGVUHi PSTN N XVIHBRTERFYQHH 32 | — 72 @[
bEKTNE pV UVOSVQJITUH OSHpJpENE QSHK ¥JGFVE, BEDJIE=9 1,7
1;= SVGERJINUV V¥JQEpUHpFJ KE TVOHKJLIJMN 4 pp8JUHTNJ ; JKUET
UVQNGFJInJpEUV FSENUEFV OHNSdJUV _QNOUE KED@RHEIVEKRISUHI TUVNUHI
NKHSQN UE pnJ£ 7 iVSUJE iVpFE MV PJGE HQH 3 ;
_KHSLJ OETENJUE OSJQNOC¢EUJ pN pnEQHTUVNURUWIERBLEERE OHNSdJUV

5; JJpOJFInEUJ pN IEIEpOVQFSHIVFSIMpQJ sPISUNKUGAI nEKTNEE pE
pnJ£ 7 iVSUJE iVpFE iVSVUJ pN HTIEE UEQHU NKHSQHNEf
aVS)fV MV nSdVUH UE TnE y ) TVFVQFHSE Z #/)%GEFInUV V¥JQEpUHpFJ f
J 4f J VUVSIVFpQV SVKHGNLIMV 4 ) J 2 ") ®BIVFpQE QEGJPSELJME J
QEGJPSELIJME UE V¥JQEpUHpF HPEn¢VUE MV OBENNNWTISEEIHEQFJINUHI
pFEUTESTE JpFV IVHIVFSIMV iVSVfE kK5Y bSVINKBNHEQE MV 5§

VSVIV NQNOUV EG¥E J PVFE EQFInUHpFJ N OHMYUWBSUIIGFVSJIE pE
pnJE OVF iVSUJE iVpFE nSdVUH MV 7 eEpHNE J EQRUBKHSQHNEfE aVSVIV MV
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AVKNGFEFJ iVSVFE NQNOUV EGY¥E J PVFE EQFJNUHARIHQIERJHPE= 7 eEpHNE
UEQHU NKHSQHNEfE UJpN OHQEKJNEGJ OSHiVUNENOMSIHPNSY EQLITVUFE=
HpJi N pGNeEMN ¥JGFVSE VQpOHUHNEUJE HT BSFHE &ViJ HTUHp NQNOUV PVFE
OSViE NQNOUHM EG¥E EQFJNUHpFJ N NKHSQN HNQ@EKNMV UE OSJpNpFnH
QHUFEIJUELIMV N nEKTNEN RE pGJLJ pN OSJIQE¥BREERISVSVIE NQNOUV PVFE
EQFJNUHpPFJ N NKHSLJIE nEKTNEE 7 TEUE UEQEE NEHSQHRE N XVHISETN
QSEMVIiESFE JNEOSJGN  IHTJUV

_ KPJSUJi TUVNUJi NKHSLJIE= IEIEpOVQFSHIVFSIM@SVVi MV NFnSvWUH
OSJpNpFriH ZpGJQE [§ $J ® $ZFEPVGE |

cT TUVNUJE NKHSEQE pE OHMVTJUEeUJE iVSUJE QSEREYUJEPN KPJSUJ
iVpVeUJ NKHSLJ J UE fJIE JKnSdVUE IEIEpOVQFSHIQESBUEGIKE ~VKNGFEFJ
HNJE iVSVIE O Q KN.N OSJpNpFnH SETJHUNQGJTEI OSISpIIVUHI O S)QG =

QEH J SETJHUNQGJI$E ®$ _ SVKNGFEFJE pV UV HeVQNMV OSIpdipHity
OHpPGVTJILE OSJOSViV NKHSEQE iJUVSEGJKELJIMHi
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RE pGJLJ 6 OSJQEKEUJ pN NOHSVTH NQNOUE RWWE/HERBEUEQHU NKHSQH
NEfE[ J EQFINUHDPF N nEKTNEN N XVHISETN= N KPJSUJi TUVNUJi NKHSLJIE
OVSJHTN HT IESFE TH EOSJGE FSVUT OSRNOVWPVFE EQFJInNUHpFJ
OSEFJ FSVUT OSHiVUV EQFJINUHpFBIQ FE OHMENE UJMV NHe¢JnE OHpGV
EOSJGE MVS MV EQFIn¥HEEEMUH HOEGE
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0EQH MV §NQNAJEE NTECVUE 2 '; HT XVHISETE= SLMKHEVSHpHGE JK
OSJKViUHI pGHME EFiHp¥VSV pN TVFVQFHnEUJ BSETIRUNGGI & $
oEQPJEGUE JKIVSVUE EQFINGHFRIGE MV 6 ;|\; ® N NKHSQN HT 2 6
iIESFE= THQ pN iEQPJIEGUV EQFJnUHpBI #® $ PIGV 3J 2 ;|\ °N
NKHSQN EOSJGE  IHTJUV=SVTHi cnJ SYEREJ pN 6 TH SVTE nVGJelJ
UV iEf] HT SVKNGFEFE THPJMVUJE iVSVIVi 245 IWEXQMU EQLJTVUFE N
iVSUHPJ¢N k5Y= dFH MV J HeVQJINEUH KPHI nVGIQX FEKNENAIV J
OHKUEFHI V¥VQFE SEKPGEIVfE
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RNQGVESUJ EQLJTVUF N §NQNdJiJ= QHMJ pV TVpJHITIBY N YEOEUN=
JKEKNEH MV nVGJQN OErN J KEPSJUNFHpF MEnHH{iFI QHUFEIJUELIMYV
rINHFUV pSVTJUV REQHU dFH pN N UVQJi OSVESEIBNIKIWHTJE J nHTJ N
YEOEUN NFnSWUV SETJHEQFJInUV pNOpFEULVEEGEN OMpSVIRGE iUHIV KVitV
dJSHi pnVFE pN JGJ KEPSEUJGV NnHK JGJ OHMSEBBN UBHSETIHEQFJINUHpF
£SEUV JK HnV KVieV
AETIHEQFJINUJ HPGEQ MV TH UEdJE OSHpFHSE/pIEEEEOQENE pN N NKHSLJIE
EVSHpHGE J OETENJUE N XVHISETN TVFV@FHhEUS $ = dFH MV HPMENn¢VUH UE
PEMFN ZIVULIMV KE KEJFJFN HT KSEeVfE J UNQISYESBMWSPIMV kY _ pNpVTUHM
hSeQHM pN UEVWWUV nSVTUHpFJ JpFHI SVTE nVGJeJUV k Y
aUHIV GEPHSEFHSIMV N WSPJMJ pN HnGEdtVUVERE SEOIREQFINUHPFI N
NKHSLJIE £SEUV _ GEPHSEFHSIMJ KE SETJMEVIMURER.IMI JUpFIFNFE KE
NVFVSJUESpFnH WSPJMV= QHME MV EQSVTJFBhEVESREHEQRBMUHPFI N
£SEUJ= pETSIEM SETJHUNQGJTE pV JpOJFNMWINFSIOMQBEN UEIJSUILEIE J
£SEUJ KE rInHFJIV HT 242 IHTIJUV

drtmoj urnrvj
sE IEiIEpOVQFSHiIVFSIMpQH JpOJFJInEfV UEMNErUBIME MEZLAME NKHSEQE J
HTIHNESEMNtE QEGJPSELJME OSVIE INpFJUJ J INKINFESQEDHMJ pV JpOJFNMN
pGNeEMN UEIJSUJLE J £SEUV KE rInHFJfV= £HIHMBIREpEpFHMJ HT iGVnVfE
NKHSEQE= QHMJ pV KEFJi pFENn¢EMN N iIESJUVGJ OHpNTN
_KHSLJ pN iVSVUJ UE eJpFHi IVSIEUIMNipQHi TVFV@@ISNSVGVFInUV
V¥JIQEpPUHpPFJ 6 f J VUVSIVFpQV SVKHGNLIMV YBIVERQE QEGJIPSELIJME J
QEGJIPSELIME UE V¥JQEpUHpF nSAVUE MV pE pEESITBSGHIMHPNTI bSViv
iVSVIE NKHSEQE MV 65 $ cpUHNnUH KSEeVfV MY iVMBVUH
_ FHQN EUEGJKV OHpVPUE OEHE MV OHpnVtVUBITSETIHUNGGS J
®3 $=QHMJ pN iHIGJ PJFJ OSJpNFUJ N JpOJFJINEUJIBIKHSLJ

4 Jrwxytjth h oh}~x}hqj

T OHeVFQE MEUNESE TH OHeVFQE EnINpFE JKI¥ISYUWY MV~ NKHSEQE cT
FHIE MV PJGH 32 NKHSEQE SJPE J 5 NKHSEQEJRIP¢VFEBVGI MV OSJQEKEU
NQNOEU PSHM JpOJFINEUJE NKHSEQE OSV J OHpS\HT3QEBE MV OHMEeEUE



QHUFSHGE £SEUV QHME THGEKJ JK zZKIMV REMPIRERSEIMKHSEQE pN PJGV
SJPV JK aEMGEUTE= DJUV= bJMVFUEIE=

\ z#y U ~xSjk znmg hwurnrkhe xwmnj~j h znmg xwmnj~j nhzr h nhzir{

znjlkj
0UFVSnEG JpOJFJINEfE 56 36 4
_QNOEU PSHM NKHSEQE 4 62
XSHM NKHSEQE SJPE 6 55
XSHM NKHSEQE SJP¢VI PSEdUE 7

_ pndi JKiVSVUJi NKHSLJIE EQFJnUHDF MV PJGE JpOHT ISEUJLV TVFVQLIMV
ZIEFV HT 5|\'[ aEQHWW UJMV TVFVQFHNEU°U$= KE QHMJ MV ISEUJLE
TVFVQLIMV 6|\ _ FEPVGJ OSJQEKEU MWKPHSHHQE OH nSpFEIE J pSVTIE
nSVTUHpFJ EQFINUBHEN JpOJIFINEUJI NKHSLJIE= QEH J JKiVSVUV iJUJIEG

UV JIEQPJIEGUV nSVTUHpPFJ

\z#ty U €nmqg xwmnj~j Sm sn}tjuj h j~thskm}t  *® 0

XSHM ZQFJInUHpP $Z |\'[
bSpFE NKHSEQE WSVTE | =JUJIEGUE | cEQpJIEGUE
NSVTUHpA nSVTUHPF| nSVTUHpF
oHSPQE SJPE= HpGJt= 5
PQNJE= OEOEGJVE ° 2 S g6™ 5
~VeUE SJPE= pHi Ny - -
OEUIEpJNp s 3 § § 7
N
JPEV QHUKVSHY < . . e
N
JPCV PSEAUH . , X m—

oK THPETEGfIE iVSVIE MVTJUH MV N pJFUHM SJPH QEH QIEEOEGJUE PJH
TVFVQFHNEU J FH KPHI UEeJUE JpESEUV k6Y= QEH J N SIPQIN RSt
QHULVFSHNEUHI OSHJKNHTN _ iHSpQHM QSNQLMHWEYRFHNEU OHNVEU
PETSIEM LVKIMNIE cT pGEFQHNHTUJE SJPE Jp®JfHinEUORUIEpIMNpNp
OHSVQGHi JK bJMVFUEIE= J UJ N MVTUHi NKHSRXQERNBURVOSJpNpFnH
SETJHUNQGJTE nVdFEeQHI OHSVQGE

0OEQH pN QHULVUFSELIMV N nEKTNEN PJGV nVHEEIMHpQYSIFRNPFNE
SETJHUNQGITE=® $ J ®$ pN iHIGJ PJFJ TVFVQFHNEUJ J N UVQJi TSNIJi
NKHSLJIE JK rJnHFUV pSVTJUV  oKiVSVUV pN FSENMGJIUE OSJQNEVUE N
HQHGJUJ oUpFJFNFE UE XVIEUIMpQHM QHpJ BdH BPOABINER pnVIJE
NKHSEQE= HTIiEE UEQHU OSJQNOCEfE= E OHUHNGEZBHMBQIEIVUH UE
pNnJi NKHSLJIE _ OSnJi iVSVAJIE 4 IHTIUV =MV VnJTVUFUH OSJpNpFnH
® ZFEPVGE 6= pGJQE [ N HPE NKHSQE oVSVIMSEQEE NK  IHTIUV

UJMV iHIGH OHNKTEUH FH TE OHFnSTJ "VKNGERERGJ¥SWHSEQE FSENV J
TVFVGJUV OHQEKNMN PSBIHNY $= EGJ pN fIEHNV QHULVUFSELIMV PJGV
NVHIE UJpQV= JpOHT |\
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HKUEFH MV TE FVSEOJMpQJ GJUVESUJ EQLVREEFUSYQWSIIMEIE nJdJi HT
VUVSIIME OSEIE Z#=Y4[ ¥HFHUNQGVESUJE SVEQMWMSCIEHISHM UVNFSHUE
REMnVtJ PSHM HnJE UVNFSHUE pV pFnESE N ETHMGGEEFNGE J OSJIESUJ
QHGJIEFHSJ OSVTpFEN¢EMN pFEGEU JKnHS UNFSHLIERVGHRDQEH dFH pN FH
PVQNUTESUJ QHGJIEFHSJ Z.1$[ OSHJKNHT) UVNFSHMViMSIJHQHGJIQH pN
JKGHIVUJ pUHON ¥HFHUpQHI KSEeVfE oHTVSUJ HQIVOWBEFNMN A
Z:&(%!(0) m1 ((; % *$[ QHMJ iHIN PJFJ THTEFUJ JKSEPVMJInEe UVNFSHUE aH
PNEQEQH KUEeJ TE nVGJeJUE J HPGJQ KSEeUHDIBHEMFRIHGIEFHSE iHIN
JIEFJ NFILEME UE OSJKNHTfN J SEpVMENEfY UMNFSHUE k
HpFHMV TnE PJFUE SEKGHIE KPHI QHMJE MVHRUEDEFTMERQpVNY UVNFSHUE
NUNFES FVSEOJMpQV OSHpFHSIMV H UVQJi OSNEWLERERGNFSHUE UE OHMENN
PVQNUTESUJE QEULVSE iHrV PJFJ nVHIE KUEeEMEH= NOHGNeEMN 8
OSHLVTNSV QHME NK NOHFSVPN A iHrV FSEMERNKZEEQFHS J nJdV[ HT
QHUNVULJHUEGUV SETIMELJHUV FVSEOJMV oVIFOVJQHEIN REISENJ J QSViV pV
JKE iEpInUJE NSEFE FVSEOJMpQV OSHpFHSIMYHIVELWEIGEHT iHINt] UEeJU
KEAdFJFJ HT ¥HFHUpQHI J UVNFSHUpQHI KSEeVfETEWFEBFESKE OSHLVUN
UVNFSHUpPQV THKV UE NGEKUJi nSEFJIE MV OSHOJpBESHFHQHGHI k Y EGJ
NFJLEM OHGHrEME QHGJEFHSE UJMV OHpVPUH EUEGJKJSEU
_ HnHi SETN tV PJFJ OSJQEKEUV nSVTUHpFJ UVRRSHIEXUV pE NUNFSEdfV
PFSEUV nSEFE EQLVGVSEFHSpQV OSHpFHSIMYUIHKE BEKUS QHUYJINSELIMV
QHGJIEFHSE= QEQH pVQNUTESUJE FEQH J A off HNSYRVESVEOJIMpQHi GVIEMN
PJGJ OHpFEN¢EUJ EQFINELIHUJ TVFVQFHSJ HT GSEEHMINIV SVGEFInUV
OSHiVUV ¥GNQPE UVNFSHUE N KEnJpUHpFJ HT QMUSHSSIEEHSE



drtmo urnrvj
aVSEOJMpQJ EQLVGVSEFHS *I# HT 7 ) MWHSIAtVU N iVSVIJIE
RVNFSHUpQE THKE MV SVIJpFSHNEUE UVOHpSEFEHE RKIHSMESNEQLVGVSEFHSpQV
OSHpFHSIMV aVSVIE pN nSAdVUE UVNFSHUpQJi THKRIMFZHI?7 INrJUE
£HTUJQE GENJSJUFE JKUHpJ 7 67 ; bSViV VQpOMKJIRIMEM 5 $= dFH HTIHNESE
¥HFHUpQHM THKJ HT ~ N nHTVUHi ¥EUFHIN UE BQPNEGUV THKV
ZQFJINELJHUJ TVFVQFHSJ HT OSJSHTUHI JUTIMNIBHEBEIQMMEIVFSE  1; J
iEpV = pE J PVK QETiJMNipQV KEdFJFV TVP¢JUV OHpFENn¢EUJ pN UE
FVSEOJMpQJ GVrEM UE 1; HT HpV pUHOE ""BEXRRMMBEVSEOJMpQHI GVrEME J
¥HQNpE EQLVGVSEFHSE MV PJGH 1; hEIE KSEeVBpFEGHI UVNFSHUpQJI
KEEnEFHi UE MVKISJEIVSVUH MV UVOHpSVTUH UEQHU HKSEeJnEfEHSJTVFVQF
HT 6 JUeE WnE iVSVfE pN FSEMEGE 5 $ aSJ aURMBIEI GJUIMV HT 52 )=

236" J 265" pN QHSJdAtVUV KE JKSEeNUENEY pEFNSELJHUV EQFJInUHpFJ"
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ITV MEZ PSHM TVFVQFHNEUJE ¥4 ¥HFHUE HTSVVVEUWVIQFBUWEEFE SEpOETE=
iIEpE EQFINELIJHUHI TVFVQFHSHE\E EFHipQE iEpE QHSJdtVUHI iEFVSIMBGE=
¥HFHOJQ V¥JQEpUHpF TVFVQFHSE UE TEFHM MUMGHWEIEUJ OSJOHpMV
ZnHIESTSHN PSHMY KEpFNO¢VUHpF JKHFHOE EQFJNELJHUHI TSFSHJRHSE N O
IEFVSIMEGN= THQ-pN J nSViVUE £GEVVfE=iVSVfE J KSEeVE SVpOVQFINUH _
pFEUTESTUHI iVFHTN pEFNSELIJHUE EQFEQMIpPELIJHUHI TVFVQFHSE JKGHrVUHI
¥GNQpN UVNFSHUE PVK QETiJMNIiE MV"

D, +, D Z[

ITV pNW J  pNPQETIJMNipQJ J VOJIQETIIMNipQJ OSVpVL) KEJWKEESHEE
SVPOVQFJINUHY B ™ OSVTpFENfEMN FVSIEGUJ J VOJFVSIEGUJ UVNFSBHIPQJ ¥GN
SVPOVQFJINUH _QHGJIQH MV EQFJNELJHUJ TVFEQFNETHEQNIPQJ HiHFEe=
PEFNSELJHUE EQFJINUMPFHTSVVWUE pEiH TSNIJi pEPJSQHiI N MVTUEeJUJ Z [
JE PJ pV OSHLVUJH iHINtJ NFIJLEM QHUYJINSELIMEFKBESIE pFnESEV
UVNFSHUE= TnV nSpFV iVSVIE pN JKnSdVUV _ GEhHM pi PJGJ N
OHFONUHpFJ NQGHfVUJ= E OH¢V MV TV¥JUJpEUH BEIBUPQEBJIEFHSJIE SE
UVQHGJIQH SEKGJeJFJE nVGJeJUE OHCE= HT OHBWNHHZKEFnHL[ TH
IEQPJIEGUH HFNHSVUHI Z £ 1;[ MV iVSVUE UMESHHKE UE NGEKUJi nSEFJIE
QEH J JUFVUKJFVFJ IEIE GJUJME_ TSNIHM pVSJIMJ iVSVFE= pVQNUTESUJi
QHGJIEFHSJE MV TV¥JUJpEUH OHE¢V nVGJeJUV =E % pN OHGEQH NnHwWUJ
TE PJ HISEUJeJGJ UVQHGJIQH SEKGJeJFJE nVGJepb¥ THIPHE N OHFONUHpFJ
UJpN KEFNHSJGJ o N HnHi pGNeEMN MV iVSVNE EKKE BSEFJIE J nSdVUE pN
POVQFSHPQHOPQE iVSVIE EQFJINELJHUJE TVFVQFNBEPJGIDSHF JKiVSVUJIE
THKE UE NGEKUJi nSEFJIE QEH J nSVTUHpFJ pEBQSELIHPEI MV FVpFISEUE N
pNQLVpPINUJIE iVSVIE QHME pN JKnVTVUE UE HERJREUR AHI SEKGJIQHI dFH pN
NOHFSP¢VUJ JUTIMNipQJ EQFJINELJHUJ TVFVQFHSJ =iEBVK NOHFSVPV
QETiJMNipQHI HiHFEeE
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RVNFSHUpQV THKV ZOH MVTJUJeUHM ¥HFHUpQYWTBEKNGERKUJi nSEFJIE KE
SEKUV TJiIVUKIMV OHCE HTSVVVUHI pEiH pQNUTEFHBIPHGSIQEKEUV pN UE
WGJILJ JpOSVQJITEUHI GJUIMHi aHrV pV nITVFUMNPSHUPQE THKE UE nSERJIE
PIEfNMV pE OHnVtEfVi OH¢E bSVTUHpFJ UVNFSHYpQY MMKIJUeUHM ¥HFHUpQHM
THKJ N pGNeEMN QETE MV nVGJeJUE OHCE PJGEHIN SV¥\QHeWn HT £

1;TH £ 1, OSJQEKEUV pN UE WGJLJ ONUHi GJUSMHJHpFJ pEFNSELJHUJE

EQFJInUHpFJ D QHMV OHKJeN HT KEEnEFHE VOJFVSIEGUJE UVNFSHUE N

KEnJpUHpFJ HT nVGJeJUV OHCE TV¥IUJpEUHI pvVQRIHGEEBBISJIE OSJQEKEUV

pN UE WGJLJ JpOVSQJTEUHi GJUIMHi NUHi GJWWMISIQEKEUV nSVTUHpFJ
PEFNSELJHUV EQFJINUHpFJ JKiVSVUV N pGNeEMMNVQETEHMIT &/VWUH OHiHIN
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_pFEUHN¢VUH MV TE UVNFSHUpQE THKE UE NGEKGENJSEFIE KEnJpJ HT
NVGJeJUV KSEeUHI OHCE oKiVSVUE MV SVGEFJEUETO$HIKIVVN OHFONUH
KEFNHSVUHI Z £ 1;[ J iEQPJIEGUH HFnHSVUHI Z 1;f OH¢E QETE pN N
NOHFSVPJ PJGJ JpQ¢NeJnH pVQNUTESUJ QHGJIERHEWHONDA TE pV QHT iEfJE
OHCE OSHJIKNHTJ nVtJ PSHM UVNFSHUE OHdFH NBHEFNSBIHVIE QHGJeJUE
iIEFVSIMEGE PJnE JKGHIVUE ¥GNQpN nJpHQHVUWSMBEQAILRA/SVPEUFUH MV
OSJiVFJIFJ TE THKE UE NGEKUJi nSEFJIE N pGNeBMNBETPJIGE TV¥JUJpEUH
OHIHIN A UV HTpFNOE KUEEEMUJIMV HT THKV iZSWADRET pGJeUV nVGJeJUV
PJGE TVMJUJPEUE pVQNUTESUJi QHGJEFHSJIE oV®SHETISMPIGUHpFJ
THPIMVUJE nSVTUHpPFJ UVNFSHUpPQJE THKE OHOBKESEUFTESTEE TVNIMELIME
QHME pV iHrV THPJFJ N OHUHNEVUJi iVSVIJIE SVTEOVG3f ~EKGJIQV JKiVVN
UVNFSNUPQJE THKE iVSVUJE QHT OHCE TVMIUJpHESUPIVQNGJIIEFHSJIE J

A pN SVTE nVGJeJUV pFEUTESTUV TVNIMELIMWHOMNVIEFTHKE UE NGEKUJi
NSEFJE UV KEnJpd KUEEEMUJMV HT FHIE TE GUJNRMSNEI N pVQNUTESUJI
QHGJIEFHSJE JGJ A

WEFNSELJHUE EQFJINUHpF HT VOJFVSIEGUJE DHBBKINIEY UEMIEfN nSVTUHpF N
PGNeEMN QETE pN pVQNUTESUJ QHGJIEFHSJ N HIHIFSNUBIpBSYTUHpF
OHpPFNOUH SEpFV pE piEfVVi nVGJeJUV OHCE FEQHTTEJMUKIME £  1;

HQH f nJdE UVIH QETE MV nVGJeJUE OHCE PJGE1; BUFVSVPEUFUH MV
OSJiVFJIFJ TE MV nSVTUHpBGNeEMN OHFONUH KEFNHSVUHI OHCE HQH 4f iEfE UVIH
N pGNeEMN OHCE TJVUKIME £ 1; _QHUWINSELIMpV A NnHTV N pUHO
¥HFHUE nSVTUHpFHIN PJFJ KUEFUH nVtV UVIH QETE MV JpFH OHpEUR/¥JU
PEiH pVQNUTESUJi QHGJEFHSJIE REMnVSHNEFUBKY HHRMBHMENV PJ pV
iHIGH FSErJFJ N eJVUIL) TE QHT * #HnJE EQL\EBWSE A PJnEMN
OHpFEN¢VUJ JpOHT pVQNUTESUJE QHGJIEFHSETERGM PELIMVUFE
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Figure3: Phantoms to be used for calibration of dosemeters: (a) ISO slab phaniom, (b} ISO pillar
phantem, and (c) ISO rod phantom
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nVt] PSHM nSpFE FSEOHNE KE VGVQFSHUV J WRBSHIEQEIBI) MV FVSIEGUH
HPGHPHVWU JK FSEOE iHrvV= N HOdFVi pGNeEMNHpFXHERIpSVTUHPFJ
QHV¥JLMVUFE SVFSEOHNEfE= TE PNTV KEEnEtQBGEY BVRSSEUV PIJGH
QHI FSEOE KE VGVQFSHUV HTUHpUH iHrV TE pWSVGEHIPIGN QHMHi
nSpFHi FSEOHNE KE dNO¢JUV
_ nVKJ pE KHUpQJi iHTVGHi pV iHrV UEOJpFJ pJpF¥WSMULIJMEGUJE
MVTUEeJUE QHMJ HOJpNMV FSEUp¥VS pGHPHTUJE OSHOIGELBD
pGNeEMVNJIE MV eVpFH THnHCUH TE pV SEKIBESEMNUOYNSPEY UHpJGELE
ZVGVQFSHUE[ MVS pV THPJMEMN OHFONUH Q) SMKIGDEERIN OSVGEKE
TSNIJE UHPJGELE dFH OSHJIKJGEKJ JK JTVUF Je BepBENNANY HOJpNMN FV
OSVGEKV ZQH pV HISEUJeliH UE OSVGEKV VGYEERSHHEE JJKE fIEHNN
SVQHIPJUELIMN UE LVUFSJE pnVF¢VIE= QHMJ pBINEERHN FSEOHNJ KE
dNO¢JUV= HUTE pV QHULVUFSELIMV VGVQFSHUBM\QHSEQBFEE KE
VGVQFSHUV= EQFJnELJHUV VUVSIIMV FSEOHNE= ¥EQVARYURBUJ
SVQHIPJUELIJHUJ QHV¥JLMVUFJ VGVQFSHUE pE dMIDN JIEEEIF) UE
pGVTVV UEeJUWC2 9@ 2 777 71" _ HOdFVi pGNeEMN J N OSEQpJ pV
THPIJMVUH pnVF¢VIV= UEPFEGH SVQHIPJUELIMHI NES\KEERBLVE Ji
dNOCJUEIE UE LVUFSJEE pnVFGVFE OHpIiEFSE JUFVISEGUHIUJ
PGNeEMVNE MV HUH iHUHESHIEFpQH J iHrV pV NHIFREVTETO
SVQHIPJUELIMV pE MVTUHi nSpFHi LVUFESE pnVF¢ViV SEQHVV
OSVFOHpFENJFJ TE UVIE FVSIEGUHI HpGHPEVEfE pGHPWIELE pE
LVUFSE pnVFCVIE _ FHi pGNeEMN MV pEiH HT JQRAVUSVPESELJME
dNO¢JUE UE LVUFSJEE pnVFSVIE RE HnEM UEeJU pV pJpFVi
TI¥VSVULIMEGUJE MVTUEeJUE KUEeEMUH SVTNILISEAY HINTNUHpFENUJIME
EUEGJKE FVSIHGNIJUVpLVUFUJE OSHLVpE N SVEGE)Ji pJpFV
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_ HnHM MVTUEeJUJ MV NKVFH TE N iEFVSJIMEGN OHpBEMYFSEOHNE KE
VGVQFSHUV dFH MV UEMOSHpFIMJ pJpFVi J UBMMKEUEPESIKN J
OSJQEKJINEfV
RENVTVUV MVTUEeJUV HOJpNMN FEQHKNEUN JUWFXFSEQFIEUMDNSpFV
FSEOHNEK Y
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HdFH pV JUFVSEQFJNUE QJUVFJQE UV iHrV EUEGHHSHFJeQJi
iVFHTEIE MVS TJ¥VSVULIMEGUV MVTUEeJUV QWNIY\WEMAOBREEGJIFJeQH
SvdvfvV NHPJeEMVUV pN UNiVSJeQV iVFHTV ©QpGUSIMVUFBEeJUV pV
pJINGJSEMN UNiVSJeQJi SVAEnEfVi TJ¥VSVULIMEGIBEIME T THPIJMVUE
SVdVfE TEMN PSKJUN SVQHIPJUELIMV pGHPHTUJENU¥HPGEER N
¥NUQLJIMJ FVIOESEFNSV NKHSQE sE FN pnSEN/fHEEMeV@# ) &%%
iIVFHTE SVTE cnEQEn OSJpFNO pN QHSJpFJGIJNBHEIE HU iHrV
¥VUHIVUHGHdQJ TE HPMEpUJ THPIJMVUV EUHIEGINMFIHIKEERNUEFJE
OESEIVFESE kY ©8VvNFJi OSJpFNO QHMJ QHSJpRIEGBH-WFHTN MV
QHSJpUIMJ EQH pV rVGJ TVFECUIMV EUEGJIKISEBNGEQHEUMV J
JpOJFEFJ OHMVTJUEeUJ THOSJUHpJ HT iVVNpHPUYMIHAWVSEQSpFV
FSEOHNE SVTUHpF sHUFV DESGH iVFHTV MV dBFSEMDHPHMVTJUEeUV
JUFVSEQLJIMV pnEQHI OHMVTJUEeUHI UHpJHLERJEYEY Q¥ SFHHpUHNN
FHIE THPIMEMN QnEUFJFEFJINUJ J QnEGJFEFINUIUBWIEQLIVMI iVVN
FSEOHNJIE
DHT sHUFV DESGH iVFHTV pV KE pnEQN OHMVTUHpEURVIGESEFNSY
JKSEeNUENE QHULVUFSELJME VGVQFSHUE N OSErHKBIB/MGUQIFSHUE
THPIMVUJE fIJEHNHI FVSIEGUHi SVGEQpPELJMHiI pE UJNA®WGJIQE |
_FJLEM iVWWNpHPUV JUFVSEQLIMV FSEOHNE p\VdEBERI BEDGH HT pnEQV
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UJnHE J UE HUV QHT QHMJE pN VGVQFSHUJ SEFSENOHNBLIHE cFNTE
pV pV N QHUEeUHi SVKNGFEFN THPIJMEMN eVHISGVUVKERRW QSInV HT
QHMJE TnV OHFJeN HT TnV nSpFV FSEOHNE= E HnV NVNRHPUV
JUFVSEQLIMV ZWGJQE [

He=Moy tll gyt lley + ey,

| [
Ey| $p2 78 8027 7B By 2 o S0 o2
1 é:; 120|772 a2 sy

Nyy=MNgy| 1;2=0 1
a—on Ta Hy =0 |npy=ng,

NIII Nuz

-
—

Nizr  Nip

Ny =Negrt Nes

P Niy=Niyrt Nigy

[yh~j erujt}~h Snh~jw Snmer}j trnujykr nryj~}jshgr osr snjtr tnjSms;j }j
j~thsjshmkhu rkrn{hgju; (h_ s> ~mkerktnjshgmu tnjSmsj  , h s h Sm,rtkhu
~mkerktnjehgjuj ryr~tnmkj X tnjSmshuj (h 5 h~mkerktnjehq u *rktjnj
}srtirvj gh ryr~tnmkj x Snmsmokmaqg wmkh Wktrnj~hgj ur%.x tnjSmshuj qr
Snh~jwijkj oh}tnhzxshgmu ryr~tnmkj tm~mu Snmer}j nry  j~}jshgr Yj Jyheh }x
s N s ~mkerktnjehgr ryr~tnmkj kj}tjyr xtyro nrtnjSmsjvj }j onx{he khsmj>
I 2sh 25 =mkerktnjehgj ryr~tnmkj x Snmsmokmg wmkh x}yro hktr nj~hgr urf%ox
tnjSmshuj

©GVQFSHU QHMJ pV UEW N OSHNHTUHM KHUXBEYERE ®NBGY HT FSEOE
OSnV JGJ TSNIV nSpFV JGJ HT LVUFSE pnVF¢VIEFHBVIEQNOEU KPJS
NVSHNEFUHtE TE tV VGVQFSHU TE PNTV KEENE{VIGFIBQHSHI
PNVFECVIE MV MVTUEQ MVTJUJL) 7QH pV N OSHUMPKIVORENSN pnJ
FSEOHNJ J OSnV J TSNIV nSpFV OHONfVUJ TH QSBWEE\GRBH N OSEQpJ
SVEGJKHNEFJ= KE THPJMVUN QSJnN SVGEQpELKEYSWIFINVQSINE
JpIMENEfE pV pEpFHMJ HT FSJ VGVIVUFESUV QSSEY THDEIUHp HT
JUFVSEQLJIMV HpGHPHWUJE VGVQFSHUE JK FBEDBHEHE/BYEIIMHI
UJrV nSVTUHpFJ QHMJ pN OHFHi KEENEtVUJ HT ESEQRMEIHUHI
VUVSIIMHi nJdV nSVTUHpFJ MV KEUVIES¢INE J HRGJIPJQBAEE UE
fVUHi QSEMN KEnJpJ HT QJUVFJIQV SVGEQpELBFFSHOHE VUVSIIMV
eJME MV nSVTUHpF nVtE
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RE HpUHNN JpOJFINEfE pJiINGJSEUJE QSJnJE JpJMEREYENSPFV FSEOHNE
iHrV pV JKnSdJFJ TVQHUNHGNLJIJME VQpOVSJiVUFBG®UYY TRRINYV KE
¥Hp¥HSUJ iEFVSIMEG 8 p) iHrV NSETJFJ pE hENp gHSVULHNJI
¥NUQLJIMEIE kY DHT SVEGUJE iEFVSIMEGE MWQMHedAT WMNUQLIMN
OHKETJUpQHI dNGB=k Y"
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