A3 asumy

Ohyoas Cud Jaal)giws

ke :Jol JuAy
Olginns O3 2003 Judy

Bl Oliagas s ()

o8Iy a3 (L

asls 3 (2

Olasd i (s

JI5 2)93 )3 a3l O3 Cllguoas ¢59) §) Jeans Cus (o
oxb O3 Ollgians Cuny :equw JUAY
Ogoas j) Oylas ssiabu aslbown :e)les did)
053wy @ byy)s (Slacungyy
osls @ byyys (slacuwgyy

Lol (38 OB § (L)) sslg

]

—

Al Olp) aBiuls)) slgs g Ol




Ws3Bs :Jg) UhAy

N game Sb3) ol g o wales oKl adgl pb s anl 5 e SV game ol 1803

s aalss 5l azs 5l 0l 5l m
S Gosb a4 on olnl cole aBileil dlse 5 Dligas oRitgled 0)50 (nl 0 DY gams Cud o)
Jyaze Jlo)l Gyl 5l b8 050 50 oals Cud WY game (59, 5l Jgame Cud 02 g o DY gaze
5 oo olBialed (k3 sleoygs )0 Jyame azliz ol pdy oSl alng (el b saz 090

(LYo y90 1> o0l Cod SV game (65, 5wl Lot Ly odes Slymess glls ¢ ail ous auls

Do Jpame lgie 4 a5 Jgame odalin O)ygo 10 05d ddzme Cud (0l b 0,58 (51 8

aslez o, Jeass Q’l Wl 0de Ol poss W6 g alily Hgam oBisled 8 (slao,g0 o g 00l Eud

WS o bl Jow b ol g gs 10 (6,35 45 (5 5bds 004y sawe Slypad Gl Jpame azilis ol

3 Y gamme cud L ccwl SO 4 Y usmes dwp G 4 W Jgame SO lsie 40 Wb

&S SYgame (g3, 3l Sdome Cud g ail oul KW 0,99 ol j0 a5 cl pdu el LS (sla)e, g0

Db ey Sl dsloaile Gledlbl jo als Cumsg o b wileas o,

ShHs 9 300 b C3 alEilsd 118 slad)gs )» Jeoas anilia

(slo))gs ) o3l C3 Ogaas (59) i) )QQ?ASA AL asac OyG3

A 321943 305 OO IRE )3 3ol ssas cu3 s

g 1 ol el omld Jow 5 pb g5 50 ials ool e o ooliil il el b ayo



bl s popbe (0 a5 (gygbas Jao b el ggi o (L b )0 pess aile (S Ol s sl
Daleyd Jol> uled (28 Ol g o35l axly Lulil )57 L s ol ol

Cad )0 aaz 090 & olRiyled ALLAS (sloo 90 3l (il Dt g SV gamme @ oo JUal Cgr -
S35 9 09,5 ls |y Jyame oS (gl 0,90 40,90 G 5l Jgame JWEUI i3y )0 (Jgaze DleMbl
o 4y g 48,5 108 Clge CoF e o (il e b Jgame (Jlojl Sl ey s SIS L)
Cod DY gamme Cad iz j0 Wb als e pl 1 e 1 0lb cod b)) Ce Jlol g ol oS
Saled Lol 2l lr @l S bg Galng 1) S50 90 (ol s b Jpamme coud

Jyame SleMb] azliz o5 352 olfitylas b (slo)oygo oMbl 35l 5 il yg el -F
SleMbl 035l b Giolpg a0 pladl ol ool JooSS b g atils Slass aLids 0,50 4 S
5 o Jgame Sledbl saze anl cime 4 Logyl S 0,90 40 Jgpame ledbl agl -0
Gl olKagles LB 0,90 aw slas 955l 4 4z g5 b Jyame anli 5 oy slobine Conl oo
aS Veaxe dibe O¥game >y $lp i 9 oo laslinl &l Jlo lgie 4y ably Slpss
g wales g Ll jlo Cblagy g (s aanl a5l

SgeS g oBiuled jo &80 ledlite (gl Cunlss o clde 4y olisled L8 (slaoygo o -F

P el a8 S I8 ) 090 oledl bl g0 (pl (Jgaze polal g SJUI ags cux b

il 8 sl Sledbl aodls ol 5 (glad > & g0 4y SIS




s JFAS b s S0 GFaiS s SVgams g Sanles o lblS b Y
oS5 ey wolKiles S, 55 e @) Sl eyt andl ansl anils Suuls
Ll oausSpbcs

b amlys bl EY e (stipelan el Y game 5 Calas olie colSiiled 0,58 el yo -A
izl il ogm oy 5 e0ed dnlllis B 4 |, "V sama 5| Colar sl adbonl" 14
Sled eSS 1y Jgazma

5 ole Sglae IS (lieS hawgs olRasled )55 0 5l B b eV same 5l Coles Gliee -4
Mol 4y ey w2y Ll 3 g (Baady 3 @bl 4y g ool aie (5 spex Sl (59l

LQ.».J 9 4\.»..9; dl.u @‘)L: |°)L?r> &Ia.w lJ uy},a.?m 4;).4..9 o)sd U"‘ )d UOVRLY 0,99 9o dosle J.:LVJ)L;O

o9 by T e 4y pladl alimdle oyl b 13 cusls axalgs 1) olfiles ,o yg o5l

g alls ) oRisled jo (Bpe g jeax ojll i Gleas § SV game g9 0l .Cudls dales 59>

2,5 selsss 3l T 4 gl

53303 OLesa § OgMLIPIE Oiless «(dpos Oilgons @)les abuw Olgons

A503 Glat Al ool ay g cubls sislgs ly alGylad )s ypas sjla) gis

"B ot s b, 4 09,9 Cwmd 3l 095 password 4 username L Ygame ool gl -V
bl 1) MY game Sledbl " dmio Caly S 50 65 oo 5l g el JBLg 3l

DS anlllas 1" 8 b)) Jeddlygiws Sod" (Y game ol ol kel 5 L8 asles



gl Sl chaloadial Lol jeled SRRl b yhlas > ol add b sy 5 olialed 3,20

Q

- L
Friel,
U/JJL’Lj‘L:-'-f"V
Jglakeso s ali ied csnig 2- Lagl - oS3l - owd
g S L
i ol o
wilse asaz olaoliie § oy 5250 o 3 o Gl 53 B0 a3 @ b ageallel L agael g g LGS Llyls Lol axia

silgie |y b asslbl ads as it
Adal abi o 58 ol oo iledlbl sualis

clpams ciledbl e

sl 3 gylonpn 0,8 5 elat 5 Ll e amlen Ly 2301 cag3 aslaz eypd b Sud 25 -94/05/28
PGP T S |

plae e3ga o ST ookt doiz 0398 ali et (o393 4Tl 42 223 L tasw ay3d ol areho sls aly § Losie JUTIH -04/00/28 s ol i asde oo
Zely Copa Fgio 2 b alos ool wmed gl sl sum eyl g 0333 43 b s (dmio rad) BIGIT  Lol dxas e

LS Ty Lol b s amol e 94 olfauled 0y Crangu < 94 ol8sle3 0353 Granges

(= gy 94 lhalod 0393 (rrosw osle 2350 3 cpsu 033 A bosse elisie 5l B s 0dla ) s lie 8 T uizen . Dol s pased
plicd dabingas cne sl jake flejle coledlb] dadlagl 3 L ahS conm axs g 2B conn) 18 s o 1) Laen

ot vanlae bl gie 15 Cygo w3y ety cof godelie

game Cand -ln suse 4B cod) sl oaile (Bl el gaie 58 winut oslined o 5o Jle Job yo a8 Sllos slogie ple : :
olilaulad 33 joti g abicul duli s

Loslasl ol g wai o bomd pruw -

Sl ) Sleas b g (eolo b olSiws) 095 Jaamme £45 Bl way abo 10 Jpame &b Cg> -V
Lme Sjge a0 98 BB 58 (ol Slig b 5 gl Lo (ol oBiws azsliz gl
O ol olfiws el jo dbg e iSu 40 g ol il Sl isu o 1) Ll sl ! el
Sl oy g b il Ol a0 pling Slxsg ¢l p) aaS Qb |, il Ol
s3a g ol Ll pa” aalllae Sl ey (S 97 (e Slia A 4 dime g0 4 295
amio oy aalisdlys lal, s Jed" bl g " olpl cole pBisles] lge § Dl o Kioles yo

A deales da



Pl b (Auwde) S8 ool cpel pol BN Gun pete Spo 50 gdal o (0Bl Tl BB 2y, 313,18 0 0550
HLJERE .\54lJcli:@lojjIC)B_wg)éﬁéJc,_:)LJnL:'m:b)I; aiﬁ..jhomd_:_i)f 37 58 (slo oy >

ket o gt 13 3ylpe S alonil s s {Ausele) oS0 ool 2

sl 800, T Blocl 0l Saoed 53 5 il oo G Slelials Lled g ol 5 agsel cg3lait ol ccai2-1 + &
OBl 5 Lol sl s olfned Lot alfie 53 5L 5 Sye 4l sl g el Cayd (23 Lo ol asl 4SS plail-2-2 ( * IL" J ]} d
foaul jlas > adpe "t

ipame Jiomd g slan s JJa5 8ype foce 4y Joamme ol g ez Jlamil cdgins (mpde 5 3yl (s dny plosf -2-3
Bz g3 oum Bl 38 Silaseses b bt Jsaza Jigos g =ale 24

gt e IE 2o jd 0da 50 Jrame 8 ilakese b phie Jsame Lood g oale-2-5

Sl g Mo LB als ay5e o glaj gilbe Jpaoa Jigo5-2-6

Lo 10 Crs ds g8 5l ur ileas Al g calga Al IS LIS 27

a2 5 o2 Bl (e BT ofasles 8 plubiayls ol alaje o 50 ddyr 5 cabe wigy 5l aale oSl gased eol 2 2-8
fylag

gle a® 40 ziune oledlbl oo A gase g il o phe 3 cfpame (28 bl odlsnws 5l Lel8 »lET -2-9
olfalat ailel y0 ada g laSl colusras

38 g g olilaolad 3o g d dwy Lelepis g oSm clasl g jge 4wl Cilbrio ST ST 5 005 dombo du 33 dnlingas ol
el 0 Linal gypn delingat Jsgoed ar byin aByd
NS EEEEEEEEEEEEEEEEEEEEEEEEEE
]
L]
.

2 pls Jsd g pl oailss [ blss g bl 4A5F] w

£0)0 )1 J38 (Cauwl (13l S3ljagad sols Lash Lol 55wy asila

23S aallos 1y (1l ©3133g83 @ byrs Cilawsed il siyT)e

392y day doio A 9959 Gl Oygo (pl pmf j0 Wisd eSS Wb gl o)lee plad zang3
aly> 13wy 3y90 S8 Ol axlg dawgi ol eSS slaald plod pioren (Clls dalesu



Olgions G 109y JHAY
B Oleas Cd (W)

J.N.S uL?p.;‘ ‘) "‘S{JL? u‘,.*.e‘?u ."" d.JJGBJ)A e ) ..—\

ol s Ohsloastisls Lol elsd v GFLSLLLGleS - oblsadil gl

QD ' L g B

JA‘*’-;/EJ i : g -
s -

L .
@;u"-ﬂ_’.r:w /:\'{
a alosilica ”hcﬁsﬂbhr..} 2 - Lugi - ol - cod &

Bl Lol asin

daled phid) oCgled ailis 4 of p3lel p s 4yl plicas ;3 oia s cledlbl panlas

whiled oot ) a2 S¥gess JlgE o Lok ale s ol 5
Aol 3505 b S (23 b5l Ak el o5 Lot dmgd
ol e ey o 115 al oo i) ansn ey 30)lg Al 51 e ok S5 mes (B oy il B B 000 angd

g0 £ o Joaama Cad Capt ides Jpores £ 45 4 dgt ly

gama ciledbl ou3

Sl SuF S pas ad

Ol cle guneamtle o)

< 04 ol820L03 0358 (rangen
< 93 8l2sles 059 roegd

w2t ety =8 g adalae

0l8a0la3 33 i g b e el apas

Ngds o guina ol p3ld aijlai ]y Lol oSiws 5l jogad lax sl aS Sl i0g0 A3
dls aialess lime Sl w4 g5kl g
S ALl sz b oS (ilr 5 (S «)iB el n Jeiie il bleg 1805

iloe hg,d LB Lol olfiws JLS o L )l 60,0, ol 4 g 095 S5 algs Logas

55 Sl ol 5L S yge Slawi s o Lol olfius Sy LS o ile Sl ol pgyd e



Sygo a1y gl o)ls aad saiig B g oo J3s Cile &5 il g (Sw s ks oy sang 3

o by e Oledlbl slod g oud Sl i olSiws S Dyg0 4 b wile s (99,8 4y 35 [ioe

'

Sl p s 0 Molliws el Cuond o 1) Sl ol Azl 10 gl eSS o (6l p sl oKiws

et 4 il 31 0gr a5 wolfiws il 5 S e,k ails)  Jaidos £ il Loy 201003

9 95l 1y (hg )8 ChBiu Cosgaste (e imme (09,8 g oliws o (lgie a me ol bl lgie

g o " ily Dl e o b Lo

Oligzs ol SIS ail atils a9 apled o,ly <o L1, " il aliwy (owdSSl oL g pU" Y
59) dgid axlge JSie b Jol oo 4y il jad 0938] allie jo a4 wil glaieS 4 Sl
TS IPSOWTCON S PR SOV SCUOU I N FOEN B VO SO JONTCH [V SV] PR WS I L CORRSCOR JN LS
(A2 o iy 00

B Sl g ol oy b paemme I (il Dl (g5l oy olpd el Y
Lol Gygpe ool Dl Mowd! 585 e 1 0gd co dnwle ] ol el 4 sul Sl
) Ceosd ol (il Slpgas ol Cond Jold wls Lol olws (gl ool ud Cad el po
ha 08 a0 o Sologil O jg0a 00l 0)ly CearB (0-9) bl o)ly (Y slael b dadd g L) &
Sliags Ceoed b (8 Ol sy GLlid )5 bawg s o Ceedd adly Bl axg 058 o0
A dalg> el el (e 8 plB | onalin DHgo (0 g dslie )5 g S alis

SJde g0 4 s &S (Jig0 50 9 Ol 0gzg s sl (Seed aels Cud (Sl 200D
@ @l sl Jue ads sl o3 g g0 il (g alizee DU (e cojlail Joli) calizes

5 Ol Ceod s Sl 5 00gr rhad oad ol slaced pioren 00 )5 Cud alllas O g0



bl o ols 3 slas g cuils walgss 0g2g lgie med 4 S5l b g oRioles (5,055 0 K

Al Lple drie oalad slacweld )

clizl 8 Slasin adsn Jold Wl ol e g9 4 ate " Olasis” -f
wile ooyl G Glizl iz b olliws iz g (6)l38le 5 (Sl (Sl ((Sidg 1Sl
il 5l 990 g polaiSl Slasiie (rizmes g g dgl) 90 ()1 sles 5 Lad e ol
S S e onl 5o 3l se (8 GLlid S (6l 1) ag5 S0 y5e Mloag -0

Loy oy g tel il Glls; 50 (ol G pga @) N Jgame pglas -F
3l e 5 Jols g 5k sled 51 sl 51 (S Lo o on ol 5 5 528 lalis IS

803

dled Jlo)l colishS B+ g 35 Ta g jpeg L jpg JB jo 1y Jgaze yglad -

Al o, sl SIS gl wils LB pb -

cowlie ot g ojlal jo |y o uSe 1) il oo Col jo coges inled sl OV gase yglai -
Al prio owlSe Coa ST L g ox8ly OV game WS Wb ool &l S uoren agles L)
o Se Resolution _zals b asly cens o] o3luil ol 4 s L o oSe voem alS (gl -

A 65 ) ol e Wl e



2 - Latgl - b - sl i

Sl Lol doin

il bilwg oledllsl ol F

dulgl ol =ud j8 sus =5 Siledlbl s e les

Lo cledlbl =

EHgaae iledbl cud

04 o Cga0ns 1]

alyhia e | cusa aBble il
pneumatic wedge grips I P L I
S ¢ 84 0lCsloT 8358 ungu

< 03 alssld 0533 faogd

g ety oot g odelas

ool i oledlbl coloe g5 mlges
s Gyaaben alosy 50,000,000 &

oliaalad 33 ygir g plicod dali dgas
Calilfls P po> 25l gzip can @ o gylafl bols Bl ys u * 8 olatess

2325 Aol s
wor ESpm il S higs s 3l s

istl.Ir
antas Conlyyigyalid g pale Ciglea =
E| wt * gl Jagars 31 s epaal 5 cplutiloly e 1 3L

Sledbl ol e Gy Syl lisebl ol JoSS 5 lae 5l axilinz daald plod JooSS 5l o -V
ol axly Hlulis IS gl Sledbl cdl> ol o ass SIS "‘53[9.)')1 o> Joyl g Jypaxe
3,190 aziliz 0,100 0929 DleMbl ol g el ¢ ylulils IS B,k 5l pas sMel Loy b g 0uls Jlo)
SIS RCAPSYIN Cdge Q.p"" S9y g oo ookl Sazme Gl 4 Lo L o ylo sezg cais eSS
Wigdd Jlo)l Sbs)l oz a5 Sliems il alily dx g el 0,30 oud cod Sledlbl b uuS

bl asaless 1) oBiles jo yig,8 Culil



Gaspar Ceuls) 5l 5 oale Coglma A

e * gl agoet 31 ot (gl 5 jluloly cma 5L
olfuiulas 3 G 30T s juds

olfinlas )3 0dub dud pe uVguaZo =

% <55 Resolution ;3,5 o5l

s 2528 o165 Sap—bly ola g gl S8 aliill ass

www.LabsNet.ir
n b gyl a50 ble calys u

www tesc.ir

; wh A L4
L-JV_J“ bt iy e

|) Lgﬁ)lféss.o)a"o&c@j&yjmw" ‘M&Qb)&lgawwwoélﬁ :@QJ
01 Jpame Cansg a5 ail ails a>g5 (Jpame ;o Camdg (p 5] sdnliv ¢lp oS bkl

olidl jlo 1) Lol (L8 (slae)50 10 Joame Cumdg g audd jI8 w0590 ollinled 0,90 (lon

dles ol 1) &l ofiules 0,90 31 0,90 Ald )0 g gamins Caond J0 jelate fpay iSS

» 'w‘).)s" uL?ug‘ l.: d.:")é uu.:Lo.: 4O Loy LS‘)’ 0,99 uLo.Q 39 W) w UY?A?:A Coxo ‘9 G

s el wal o)l e ol Jlo)l 5 Sledbl Gialng 5 eSS oSl cundy 0,5 (g

bl = ele ae 38 Eoud

< 04 olizuli 038 rpsgen
Bl St ¥ j3 gomiua Q
< 83 0lalaT 050 Gusgd
Jpame dulis 213y sl SoF g sunlee
i el el — 555 oBales 3 jyo 5 oot a2l agas
ool =d ciledbl ciloelagt giliw
t}j -
v 1o ¥ aloenif Lalal g
’ s JlEa s
b

istl.ir
Synpan Conlyy 5)5lid g als Ciglma

amme lasgl

olfilulos )3 GIF SUT ol puls




ab P poee. S PR T TS M [N L P S
www . LabsNet.ir

ol Sl S¥gamd S =

www tesc

Jde £ ab S A 0y8 a5 awla /{
N / . .
560 opfolul | matend ol pesyles 13557 13557 Cjbd“)d&;jf'dbﬂ/}/t—'
s alss o 2ales ol R
(o asalse Caljagas
Llad g me> o
- J' ..a_!.m-
v A
UL’JI} 29 slaollal
- .
(2al 5B alws  oeeylps | 1455 1455

il il | ol

S 65y b mey O 5o b Glll)S Dlxdy esaline sl 4 i0ge a8

Jpamma a5 Jyazs dubin
w weitsn il LGilss Aziy [ 82
Jao s
v v S bl el RSP s sl Sy
gl

|

e lassly |

ol Zod S amo Cad = |

el S dad o352 A awls

aa 5 g cusslee 1455 1455
il il | oliasles
S

IR ol ceeslis 449 13573
o olfasles




Wit dol Candy Gl Sligas olKisles j3 0,50 40 a5 il Sliues S 1eg A8gl

e sloo 50 10 Sligas anl g cuils aislss 1) S B iy 10 ol Jpame 4 ad adlsl Sl
Riules L8 slaoye0 o)l 0,98 a5 slo Slingas dnl Caxsy W og aalyss SO olKiyles

Sjlaccd sletsl 4 1) Loy el Sl gz



a(83ws a3 (L

RS E g "ol a4 by yisw-)

obi giiis Clsloastinly Lol ulod GBSl b gl Olls add b gty 3 olfialod 3;x0

JA“{;/EJ : feishinn ;:, o e T‘-L_U‘!‘/-"”
sl e

b plosl ,pietﬁbm"‘-‘-} | 2 = Ludgi = Sl = e

hagled el |y 393 ca¥gmnie Al e Lok al= o ol 5o el e
dgled 505lg ly S¥gane 15 5t ash el (o0 Lo angd
f i N 29 G T i B Lol axin
ol elag ey o 1AL ally o bl atss asg 5yle A0l 5 s ded cifpane By J..;ITJB Bohia=g
dasled pldl olglod allsugs & o pilel 5 b Ayl ol =t 8 sl et ilenbl binlae

Cigams ciledbl =3

sk ol e pans il

ohlbs e cne andle cld

< 04 olialos )50 (e
< 93 olfadls 0393 oy

18y ladwy 8 g aanlas

olfaulis 33 jpim g abictasliags

has (bg)d CubiB (Bl b ol il ac)) (aloalEiws g3

A0 a3u® C13 1Jas C)go @ JgBdy (ol )y a3 oad)ls

Slaoig> 10 0,15 shls olfiws SO el Koo S Gl | 895 olKws M 60,15 059" - Y
5 leils asiul a4 azgi b el ool w8 059> wim QL] Sl ¢ jglain yued a4 ol Glisee

»)Lerw.u.s Qs »)@‘9? r:l.’>u‘ g.,S).w uS.» UYM 6‘).: ol wL’z.u‘ 6L®o)9.> ey l.» oliw.sl.o.»



A bl gl (Bjge al w0 aS QLI o)l 0jem (et WS wedoe

Al ol ploul 8 Ol axly lolis IS
Pl 5 gz olfiws glgil e b g bgiye ld sk Sl 955 Sl s 5e MelSis gy Y
Sl ) Ml olBiws plu! 4 iF il 09z g G 50 Lol Hla3 0550 olKiws £45 azsliz apled
g > b aaled Gl g e 2 Lol S g e olSiws £oi Sl pl o el
bl 8 ojllai g byl axls baas ST casline 095 oo b ool Ol g9 o (S plae a5
GAdd” iy ABIS 0y90 90 50 (oLl S bawg O¥same Sase 5 FE80 3l ez
Sy wlonds e 3 sloo,gs 3l 45 SVgame gly Gidu onl o sl oot Lol " Jpame
a4 65 b o clio 1) Jaame (ganains a5 S90Sl 0ol ol (0,8 i (gL
S (Srge 0 S e Dbl JoSS e Al (pl 5l g Ced (0lgiion (g (19,5 )l
Aaled o)ly 1) 05 (goleition gamains wyjls Sl po 953 Jgaze lp il anaws
WA S92y (LA8LS &S (y50 3 5 4B 1B cw)yp Syee (8 Ol S awgs (golpiiny atws
Slp el alws 8L 5 WYgame L5 gandains cdslin Cgx ol wals il il

Awles 2=l ,s http://shop.iranlabexpo.ir/ culw 4 545> Jsaze

96 pa=iy 0y33 11 3layl3 Mo () l55

Sled D5l g g |y gl flgie (adilai d52g wb Siledb jalod 153 5550 & o assilis 96 paxis 0383 Hld 2 sl ol oledlbl

LS S Lot ol il ) 85 s bl > sle oo aBMs o)

o < 9601853005 0)93 a0z
- - Physics Laboratory Equipment - 0 3.5 olizule;! asgome E * ol 38
< 95 0laulod 0)95 ciar s Lo
wo- g0l g a3 a8 sls ailole solej] as - 5j50] 5l taloyTas - 1 s _
el g aml s J 5 g 3 2305 sletolojl asgemmen ceges Apal sl pulojl asgesso Jsames sin azws P A

n olpiig sy aiws < 93 0lK2ulod 0y55 asgs

alsales olel * ol plb 1 oy S 5 o3l S loy




LS‘QLQ.-‘*W-" WO VEELORR P adlas S¢>g ‘sw)ﬁuﬂ.u (GIdlwd W9 < S o A5 é}!?m 6‘)‘.’

Dgs 3,y Ceomd pl 4o ¢ sl hittp://shop.iranlabexpo.ir/ colw 5l

L3 LS Lol ol @131 end =53 (sl

+4uF anz o shop.iranlabexpo.ir yuyal s ws¥paze Lalf

-~ B

3uish |5 elo dilalo 5 ases clpailelacsomaasos ageal ol uolofl 4cses

sja] Jla Ao g oS d8pasean el

= (K3 sy s e Silygaals gl 5 pwiie

stih | glo ailobis 5 mser clpalagl desoncaaser sl lo ralosl ans0nea
50508 olnulegT A genee 038 (anlegl g mpel jlo i g dpence el
58 L gla dilolo 5 ases (slpnilefl dososan cages (a33al lo ralogl dsorean
-4l psle a3l Kof dsoneen S50 aulesl g (miaal sl doni 5 o dsgoman el
3l s elo dilobe 5 oses cliolofl aspama ases agedl clo rslagl angoma
il i slo olaulagl s pozan 058 alesl 5 gnal slas dn g o dogomman agsal

* olzed £ o3

L scs canloa ol
olgin o diud
* ol5zaea pb
*olfed (kS ol
* olfzws Jas

olfnd (eSSl Jia

sl

&

o P 2 PO

0 oS rilpnors Coid

96 pocis g8 sle jarte s e
96 paxts 0598 lnygrSTe oy p3lal o
96 paxss g3 o 3yl Mo S
96 pocis )98 s > sla lojls colsallh
ol ol st aide ol
960l8asloi 898 (rromeis

95 olailsi 0ygd sl

94 8lf2ulos 4350 Gaeges

93 olfadles 0)93 cpuegd

g by Cub g il c oty
olaules o ls il ja

(ool o cledbl clseass @law

S 2la 53 jpi g bt daliag.s

it 399 () ol ol L el dmie o}

o colu aBulel g

¥guane 3lasd PAY : Lo oS0 alasd

(e jl=s :lj_.:ua_.s

b



20 S eSS 893 olKtws 580 pb wlal o 1) MelKiws JUEWON L] JPY FRPN L SOWS rol.’»" slals -f
Dol Latuie (6 i Sl b olKiws Wb Molliws cwedSl Joe g olBiws Jao! slacend
A5 S8 o2l alin slroliws Al sl Jue SS@ s Wilgh co o (pl B0 L oSS

L olSiws Slasiin 3ldail 5 ofiws 5380 cwlil )5 4 wilgs o Mol&iws o, 5" ald LS5 -0
A5 SaS Hlaiae glas )l

"

Caogd (0-9) wples 3ly i olael b ks g Jb, @ 1) cood M by 3 caald Gil" Caed 0
Langi olfiws G Ceond il alils ax gl 090 oo lax 0 a0 jan SCSlegil O gy 0ol ol
S egsd mizen g () 5 A alie sleelliws Cwd b 8 ol asly lulis) IS
Biws ol Cwod 0l valgs jali pdlel ¢ dhaio e pB )l cdalice Djgo j0 5 dunlie olKisles
QT ol yor 4y ouls Sl il Sl 5 ol oiws Cwed ggamme (bl Ol (sl
Sl (pl Ced Jol wls Lol olfiws (gl ool ol Cond sl (2 09 oo Amlne
il ol

Sl Joe Ojygo 4 olSiws a5 S50 40 9 0,lai dgzg oK gl send aels cud SG] rang S
@ Glizee o Juw adS col o3V 05l oo aiSle (g @lBre UG (pe ol Jold) calizes
Y gamo Cuod yurd Sl g 009 ahad ool Gl sladied e 00,5 Cud lSlas g0
2 olo)ld plas 5 cudls walyss dszg plyie e 4 OF Sl o b g oRtaled ()35 plSe o
Al ales ddaie hd slocwnd pul ol

'

)1 Gisgal g gsllely 5 caa™ @ 5k (T 5l e bl s 4y iges plin jo olKiws assliz -V

5 el 4 oliwo Lo pas aie) j0 O 0 leol wanl S 4 p3Y 0l 00 Cdle old oyl



g e 4 5L olus azliz g a8 S )13 ) 0)90 (B Glulid)lS bawgi ((bgel g (s5lailel,

A algs s aMlel lolis I8 B,k 5l anl asls ijeel g (g5laslel,

dtlod Bl g gaan |y ple (leae (Sl o Al Siledll x Lo BT 850 F o7 doils Sl z (ols guss asdle =l
a8 S Lol alBis Plail consd .l s ol < 04 alasloi 0ygd cpagu
< 03 olzulos ag9d pungs
echanical Materials Testing Machine - (jlad § e (maS)olge ( SuilSe Golss guFo5lusl n = olfed £ 3
S8y elbdie oo g sanlea
s s * olSes pli =
ool et celedlbl il milew
tensile test * olimad ST Al olsilas 33 jo0s g ol o aals uges
o5 60 *olfzwa Jus FLIL TS e
= o B
ton 60 * 5lfun S5l Jue it L
S8 ale 2m Cypadl a5 Istl.ir

Sanpar Conlyy 8y3liB 5 (pale Ciglea

olfiliulad )3 GIF AT ol jub

B s sdled ol lakd = agls Jogosd 51 pus jaal 5 (g3hasloly a4 5lo

olfiiislal )3 03ulh 4ud ye uVguazxs

eblie F Lo L1851 S5 8 oo 2¥1Us 5 (ip,tan,p b e
Bt el <> 25 (519l ] oS
bla g layb TP www.LabsNet.ir

‘H

Wl cpl ol slosnly 0gd (5,135 )L aub olKiws o gl 5Ls 0,50 " 8 Sliwl" vy G o -A
S oz @Sl g zip, rar, pdf, jpg, jpeg Jsd b6 sl e ,d) ol sanl dalsl o S 4 S
rar b zip Cuw,d 5l gl 0)lg ald G po b LB as a5 S50 j0 el Gl T e LB 51 S

(b cs"")lé ‘SLQJSS‘)U LQﬁl" Ll J.:lﬁ r:l.i Cypieod Ao Los oolazul



53 ity ol 650l 8 alfile] aSS
Lle s laSyly % www . LabsNet.ir

e slasly * ol bl

b sylisl * oS slaly

www tesc.ir

NECRET Y * g ) s leas 5 (L bilyn

J6 g,la8 * lag 5 3l oly 5 s sl a3 obaee bl R A v o
TR hgte s Qs b oo
Lo gyl * gl JIE bl Lot i |
S syl Jpamms clbggoms gl 2ranls
L= P
¥ )
(a2 5b18) Jogot 5 o abos s Glej Sy ' b | i
dL"’ VH 3 ogad slmoliislo 7
" .

s lafl * Jgot g b g laj Jpio

NERC

Sl T390 b g ol (53buw (39 ¢ ST 353 Sl A 35k aiedis g odd Gy J3am

szl Clasin Jols Wiy o ofiws g9 4 a8 Slasuie M 8 Slasuia" -V-A
s ol el ol (] i b oSy i e 5590 o5 oSS o5 5
S 0550 oBiws  solais] Glasin fyuioed g . g dgly 90 (5,5 sloo g ,Lid (pz> ol
el 0] Cwsgu 50 Epd 390 (8 Sladtine Jle diges SO il

a5 ok 0oy (8 ol ples 1 st Jold wub olfiws UL MolKiws SIS -Y-A
Al oy BB oKy Sl plos

ool bl g ol JICa! 18 slosal, ol jon 4 b (525 slotal, M6 0,5 slasal," -Y-A
S S S olSws 1 )15 colainl 4y Blads g zol> ek 4y g 098 &l JulS job 4 5 68
ool odal Gy 30 Sipdy 9590 )5 slosal; diges

Sz S3L Gagyd 5l o Sleas g (S Ll s (g8 5l ey Sleas 5 (LI Lyl -F-A
LS 0 g uS ezl LBl oKis a5 Lyl h cleas g 1) Jaeuine Olakad aie yo

s n

LB Mol ol BT asle Gl a8l Slasiies 0gd a8l 59,8 5w Sleas 5 B Do



Sleas ¢ G5 Ll diges S bl oo (Bl 0,590 cbloas g (O o s ;53 L "ol
ol ool Censgy 30 Sindy 9590 (9,8 5l g

b oS oSS ald onl Sledbl "6l 5 (gl 5 ceal slp Y (anme Ll " -0-A
L Llys ol b ogd pile g aizls p olSiws Sl 4 jlasl jo (Jame bulpl 5l &1L Sl 5
WSS ool 1) Lulis ol B oS ghse p0 S el olRies (55K 5 illel, 5 e sl
Sy g dmlys 0aiiis B odge (65l g (gl 5 ceal (e 50 odel iy SIS Codgts
el el gy 50 Gpdy 950 (5515 g (s3lilel g ceai (sl oY (oo Lyl diged

o 00,5 08 4y Al olSiss sz yho o ol Cilige ooy b My guasl yedlS Lagl 5" —F-A
S L olws ol 28 Lyl il Jlo 0l Lol 3 higad 0I5 1) olSiws b enges
el 0] Cawsgas 10 G 8,90 yguml S Lol 1 diged SO 09l (5,108 ,L ald cpl yo LS
ol 00 8Ll Jgame sldjeme 9 ol sl 4 a5 "las lailiwl g bjgme’ isu o -V-A
Lol g )b Jolis o 4y by po oMbl 5 il gy Wajazme 51 (o g 03,8 SIS w3933 (59,

Sled JooSS |y Slorndgs 5 g b8



baylaileal 3 lojame B E E
4802 S B AR sy 2pt S g ol L 2 b 155 s E
I @ uﬁ;.’ ol las

g el g glih y pale Ciglas

gbla Fla Ll i

syl LG Lt 50 agpma U

n Hb g5
coilige clin Sy eligas S aglsl jgoes 5 il 537l s 8 MES Tl
CE ,sulg?
COC - bl g ol ladissd b Sl saslgs
il WSl Bannds jeme .‘._EL.E_;'. ol yales 5 39Us LS5 5 ki 3305
g3 U Jpmout ol glE) 0l 52 duled ainta ulal ool s tasld il pda 3l siliawl  sulgS
walsly plasl i
e o SRR TU9E PO ORI PR g 15
CE st b gl o1y by ;1o ] Sheisbbalukintoss| TR

walels 0aif ol i Joeaza s o8 silos ol gl
(ol oot sl Ly Bt laS b5 4 alBl [ B 3

—
L G oy ls Lo A
bt el Ol S gl
LOP togap 2186 COC SE 2108 3l .o o ol ST

Al 6,5‘1'5 o..&;.:S..\.:JQS QYM d.,”s odusles doul.o- clﬁ)'ﬁ.?u 9 Lmo)l..\st:.J » 09)15- .Y}
OVgame g8 Sainles a5 gl b oS )08 L cwnd pl o 1) Soanle 4l

sl andls Sanled 4l (BauSady 5wl e Ko BausSady
syttt s bsme | (B4
Eﬂ?& s les - JUls
)3 ipns B P A s 55 538 o5 1 5 \ e : E
I @ C.ﬂg a-LC...alu

Sapaz Canls ) (509l 3 pale Ciglas

Sy L Ladil 3 36 yma pl

[ x | J s M t‘ e sl il L]

o bzl Lokl

cuiibagy by (oS ingy cAjspas JS sylal jpren g aiau “ S5l sl i e T ks
CE nalsS

£0C - pllall g oSl aikianl b Sl 5ulo$

wnsdl Sl Badeed jgen

U e ofl ol el 5 dslod et ol ol dild wlpl nle alulind (aaslgS
aplorls Elpl s

ol g Lyl alos 1 605 oslagiss o Bl v
il st gl b bl L uliionili nlgS

CE 3yltitzat b Gl b5 = blss e aladl []

8 o8 xida ank agl=l

et g lmsgtantat by it l8 cbly e pladl [

Ly muauli g 18 jome e

COP Jpams 215 b COC LI 818 <bljs o aladl []

Lol 6l hsrw 9 cole sanple; 4ol @ a2 b hyaw 5 cole gangle; Joaz" -A-A

JB ol cpl (YU jo aS ouds ays gadiv o8 ol Oglais Gl 5o Jaazmo 5l Dglate laas



algzs b pdy 990 Lk d ple g 05d 6l )L bgype ald )0 5 JoST Wb )8 (ol .ol sgbils

odds wp2l,8 Jaame 3l Gglate jlade b olows gl Sglaie gauley iy ymi Sl o3 pl )0 04

?J}MT’ Mé‘ﬁjou\cuu)@Ww»‘uioAJM&uwts\denu‘y;@w\

cEle Jole 51 S e 0 28 Ol asly lolis IS wuosl Gl caasl S8 4y a3y Lail obe

Sl ooy 3l og cde bl 15 a5 olSiiss a8ge 4y 1920 pue Cudgins g 0,0 0429 olSiwd

Dy dlg> ouiig 8 ouge ool

=5

(g8 2sliln) Jigoes g el (g olay i

% Jugndt g sl ety oy Jyis

* as lrend b Saail
w2t bsed sl Jgagl

s

eelos

+ &
0, L).VH ly osas glaolistes

$3—30ls) Jos—o o3 Jra55 Mig.6)

25 JrS g gl S

J975 g (gumaa

225 JrS g gl S

F975 9 (gumaia

2S55S9 gel S

J975 g (gumaa

Slode b olows

Jyaze




5 2hl ced Caz alapsel Bl oy g ey yo azsliz (ol slagygesl" -A-A
o D¢ Laseie i cpl ,0 Ol S L wb bagyge;l (pl gl sll sfiiws 8,55 cudls

el o] Cewgus 3O w);m 3,90 US'QQJ"??U 6[&09A)T 4\;9.«)

oBiws b 0gd cod i plaiae olSiws (gl oals S5 28 oliul 31 Gy A e 4o 1003
SIS ,L pame LYo g ol SOL pdf LB SO LB o Slsgs @)l 8w cpl 4 g5l

Ogu

J3s cale Gl b)) 5 OVsame sonphe cyx " Jgame Glixl cEle o als -4

g 1) "V game 5l Colex sanpan aabiom ™ lanl jshiie oy el eSS (Y pae (0
3 om 9 09505 Sgkils JU,g 5l doex L LJB o |y ozl slop )8 w5 00gad axlllas C8s
3 bolKiws gy aweil amily arg awle 6 l05,L pdf LB LIB s o s | o] (eSS

Cilo slag,gld mhaw ol p Coles sanzbw aSul 4 axg5 b .awles solii! "ajzatajhiz"

o oas a5l Sledbl s olidl § LAk 4isS o Cedgis il wnlys aloxl lae 3 ol oMbl o 51

S dnlg>  Loliie onge

el Syl b g edid galaw 402 ¢ Sl 355 S5l aF 3l ielio g ol il Jsame sl ol A

€ sk 2 U e U i o
3w o e i w0 LS ol

JmgEm Rt napy 0
om

5 aglila) digos o 8 mlbs

L 22 et et
:_,Ll'ééjl“-“sjli * Jpare szl sl 0o

2 b nler cadd o puile 8L lp Jaame o sl oo, oMbl 43 M3 a5 jghailes - -

bl Gl 285 walss B (s 990 el l oRaled gamr (slaoyge 5l aST wl W)l e



Gl )l azilis o jlo Slas o 1) o las alaST gam 0,90 U Jams (pl sl )l delbp jo asled asxie

Bl god S LSS 1) Gludg cunl 3L los,S Gl 1) ple 9 0,00 0e5g Cancd jo Lol Jlasue

dwled IS L) Glrusy

. TS0E (5,303 U 3 Aawy 1353
93 U Joamee ool slan)l anlip 3o dulod pasetio polul ool o sasb L) Jlo o b ol caad 5o Haile 3U clp Joase

5 i 53 |y Sylee alds sday

CE :Jmlz_.\w‘_g\._.hi\galp’:.éif)oqf\ﬁi Il e (eio ol e aladl [ * a3, anls
ol a2 sosyluilin] b 3Ll o168 cdlys ag plasl [ Lo sbosylailenl b 3Ll (BlsS =dl)s w aludl []
53 Ul oS

COP Jgaoue 3155 b COC gLkl (alg8 =sb,s @ plas! [
Jsamo gdia 155zl 2431 (5,015 SIS0l g 1o =i 555 adlil ey alaBl []

(325 o500 Bl Lasdzys Sloigd) lse sl [] Jsams 53 55l dae o lealinl o plasl [

doled oI55 L abgr s DB L g dadd eubg5 W5l aalin oga> 5o

g)ail Syl o

iloengd

L w Jcibs &5

PR Ty PO S | X
BB 550 ol bl

led o)l Moleag” (iu 0150l (Glulid I (sl s 45550 4 5L g0 y0 ) )
Sledb! 13 ol 9,8 ailu il & bgie slfioles ;o olfiws o jpam M Jig,8 axl e’ -VY
So sl B iz 3938l anles )l a5 g (69, SIS L) g8 able 4 by
My b el 4y 3890 HLulid )l Gy 5 Sy (g 955l g0 0 B aiS o0 S ol
5 2l Jpaze CElo Lol )l 3925 (9,8 g e olws sl &5 (pol> 3)l9e )3 igd (6500
400l 5 Ceod SIUT ol dije (B8 aslingsd (g8 oz e sl 4 sl oad 0l ()T 0,Slae
sl @ Sl (Soe g zohae oBliuled (8 wieS 50 8150 (nl 29 A ptae 50 SG 0 Shee

Aealed dslllas 28 4y 1 ol 4o (9,8 aebingsd Ll il 025 518 303y 0 00 (9,8 a2 e

H3p el @

o g gl

e A U S-SR T 2 e




59938 69y SIS L 2y asline glaeliiws Dledbl 5453 :"‘5?-)[:} wliw L;L(bolii.wo" -\Y
5 Cood duslio Sy >, aline oo ol alils az g .cwl iy Sl (ol wline oo
bl & =) alie oKiws o)l a9y g ool oMel 8 HLulid IS gow I (8 Slasin

sl o olfiws alie lids 8 clasie § U

e aslie ol ol £

S o3l =58 2l

ol 0083 Zud | ogls dslse _‘L{L.a_‘é__.b

25y o Led g ond o il pily) e 5l L MelSins ilr gl 5 SUSW" D)
a5 1z e oo b busye ile ply) il (sl ol il LB il Sl
Slp gl cand 1o o g dmles oS5 1, " il Gl isu (S gamae Sledlol e

abgs o ald o 1) Lol oo S ol jar 4 5L 0,50 Slawd g asS bl Jlaioe olSiws Jaw o

Sl ol oS S o (55, 5 oty 28 ololid IS ol a4 Wb slaw ! sl Lasuis

Jols (gl oo Cod Caand (pl yo a5 Sl bleg) sl 5,8 BB Sl s 5l slass oyl

g alblar 5 ol a4 a5 wwl bl olfiws G (s)ka) (S g (Sw sl aly
(S 503 05,8

Wgu g8 Pgas ol piled il 1) Lol olSiws 31 yoged lax Sl 457 Sl 1080 g3
el wialgs lame ol 4y g5k 5

S g Su S el p Jetie (il alws azilisy wsd e dliin i0ge angI

A g8 Chiw Cadgdsme e g liome O ygeo as | gl 80 duad saiiig 3 g 0ogr JBIo adgr colKiws




w 6‘)" J.sl.w).» uugjﬁ 4 g OJJL») w O ‘).’2.0 oo &SJ Oy & |) d.l.ws U"‘ s..\.;l.w)g u”j)ﬁ

Jite olfiws SO Sygo a1y o g 00,8 b1y olfiws SO and JolS aig, ab Sligzs g9 )

. w a2 = L L
AHS Sl oo Coo oou o

a il U5 adgi a5 wlfies il 5 (Soy es ki ajly) r Jeiie sl les 25)9T50

l Ghop Bl Cadgazme g lizme oo g olSiws Ko plgie 4 e cud ColB plyie @
s o il Sl G s b Lz 5 s

Ol )5 awgs gmy p Sdgpa Sels ccilizee Llgs 50 Jgamme g 41" Jgame pglas™ 10
o ol o ilz a3l 5 olSis U5 Jalis 5 5k (sbod 51 st 5 (S Lo 95500 Sl 5 5 58
sl

1803

aled Jlojl ColglS 00+ gz iSTa> g jpeg L jpg B jo 1) Joame jglai -

il b sl 2SS gl wls L6 b -

olbie SS9 o3Il 3 1) Lo oS W sl (oo Colo )0 (oogee bl Sln DY gaze pslai -
Bk (G (e CulS L g (Ml DY gare wSe wb osd &l 1Se rizren anles L)
o Se Resolution _zals b asly «ons o] o3lail ol 4 s L o oSe vo alS (gl -
S 15 ) ol o wlg o

g ool Wlgse ol g (8 plales)l5 e ol jshaie a9 bl &0 j0 -VF
Ll Jpamme gagg andl adls 4>y aled 6)l05 )L abg o Cond 0 1) 095 Jgame I laioe

il ad 6kl ald ol Cel S8 &y agY sl ansls gl ] SU 5 e



oledbl ol " 55y wle lisebl oals JeeSS 5)lge 3l azsiliz daalid plod JuoSS 5l g -1V
5 5 sy Gl (sl ST o )5 S K " ) g 5 Jpna
5 g0 4zliz 5,05 3g2g oMb il g Sl bl )15 b 5l s ol o) b g 0dds JLuo)|
Sl Moledlbl cdge i (55 wgie lel Sazme Gtalng 5l b o)l Sezg eaits eSS
gl Jloyl ol cge a5 SV gamme il alils dxgi 09l 0,53 oald ol Sledlbl b ous

bl aless 1) oBigles jo yig,8 bl

ey 45 alias Mg TeoaB K L amles aalal olisiey g 8

5L3 3550 2laas s Sl adlal g alows olsie

u 1 E| wee dtlod Calzenif el

oo sl oot L

durled Tl nlio cuii g oslaal ya by b oSl Ll atials ool o,

18 o5 |y o) poxo-ausled | o o 5% Resolution o8,S o8 | s v ol a3laal Gags o8 a8 5l Lo o iSE poo S ol

Jsame nsad )lASL

n o 5)l55l bl sl n

Sl Ge 5 Moad el V¥ game Cand" 0lKiws S Dledbl 4y suzme (w ywd (5l 10803
) Jgame Candg a5 oubl aiily a>g ¢ Jpame 1 Cardg op 5 osslin lp oS bkl |,

sl led (LB slaoygs jo Jyame Condy g 9 8 owyp 990 ofiuled 0)90 ples 3




g.:l:z...»‘ |) g_:‘,.he“ =S oli.i‘..ll.oj 0,99 gJ")’" 0,99 ..\.l.é O 9 g7 Ceonnd 9 5o )9.E...o" R R ol.......u|

"L)“"")’ﬁn ul?b.;‘ l.: m’l)o L)“’LN L Loy (_g‘).: 0,99 um 9 AW w uYya.?m Coxo ’9 [ MLM

b s wal o)l ez o Jloyl s SAedbl Galng 5 oSS Q] aigndy 03T G5 5

S P P M e P

i B

DJ&&«.::\.;Z“;@:LGJJBJALL..?Q

v e lzensl el ¥ st — 055
>
el oot Hedbl iloe 557 giliw
238 4alS s
v 1o ¥ aloenif Lalal ] fogis
e
ol

Jsaze dalin

U

< 92 olfssles 050 fpngun
< 83 0lalaT 050 Gusgd

213y sl SoF g sunlee

olfilss 5o jpie g alicut aaliapa

istl.ir
Synpan Conlyy 5)5lid g als Ciglma

olfilulos )3 GIF SUT ol puls

L e S PR T TS| M N L P S
www . LabsNet.ir

&l gl gn S

Ol ot Vgt Ce] = b bl ela 28,0 ahyaler 5 Sihes
www.tesc.ir
2l Sl aled  0ygd ar awls
e A .,
st o olfied | gasjlge | 13557 13557 (_‘)u J*’dth'{l/"dbﬂ/)('t o
AL -t 2 |
Syt
p Jcebos
" h
ol S S slaetles
d 3 opat slaoliial
- .
(AT 5B Alasy oesylgs | 1455 1455
Soslas el el
olppons

05 3 o8 bl )5 Glsgs

sanlin jslhie 4 1040 BG5S

.MLQJ S“ s "g:)| . ‘9-.’."



Jyeamee 43

w weidanS il S0 A [ oy o8l les \_'M-AJI-tP_" ByaN

Ja &

- wee s sl Ll witlen b ¥ L S ] S

sdzme Jlassl |

e LEaxa B8 Excel —a i b bl by & i S S¥part S

Jao g5 pl SO diwd  0yg2 a5 awlid

P dhowg | guejlgs 1455 1455
gt ol ofales
ol

2tom oSS ozlasl LIRS oz | gaesles | 449 13573
Sl alss sy aliagles

= le()é!:_c .:.").:_QJ_L'

(jlad g (3>

el s anl cansy s Sl oKisles 1 0,98 0 a5 SYgane s 100 A0G3

b slooygn 40 OV same anl g cuils aaalss 1) ,eSB iy ,o Lol Jsame 4 ol adlsl
oBisles 3 slaoyge o] oy58 a5 SVgame anl Coxsy 1 0g walys S olKiyles

Sslacs oleal as 1) Loy el &l g



asls 3 (2

d..u.s uL?p.:‘ |) "oole" d.J"ayjA e 3 ..—\

chigis chsloadinle  Lble v GSLSLSLLoUS - oblsadil gl

h{;)“{;/é) . i ’:' s T'-,_U‘,’/
SaliE “z

b pladl e b el e | 2-Lugi-cHt-cud &

B Lol axin

dtled ood | Sa2 S¥pmess Sl o Lo ale s ) 5
el 515 ) S pmes (B 5l Ak el oo lek any
ol o oy o 10 bl oo ) atgn asg sl Sl 51 g ek e (5 aalB R b ey

darled aliBl oltoles ails s 4 of ool g ansn gl pli ot 55 s 3 oleNbl bunlaie
datlad il |y dbigs e £ o3 o Jonmn Coul Cagn 3e5 Jocixs Faidrdogil oz clstlbl s

Sild SIS

0 bl e cuie ditle cud

slo

S < 04 982003 0358 (rangen
£ 93 olfsdlas 03ga sy

I8y elany =8 g adalae

olfaalad 53 j985 g plb e el apas

sloig> 10 0,8 Gl ol SOl S oS GBI 1) 593 sole M 60,5 )9 -V
5 pleils aSl @ axgi Lol oals )8 039> wim Okl Gl jakaie ren 4 il alisee
Sy il dalyd plnil S8 08 S SV gamme (sl ool QB glaoje (owyn b oBitiled
Al el (Djpe ol g e oS QBRI 60 09 Guiere WS gl e

Al ol ploul 8 Ol asly lolis IS
y9m o3l 55 dziliz aplad U 5 i Logyn alid 31y 51, 55 5 590 asla g Y
L oole g9 Sl pl 5o amled Sl 1) Molge pla 4 ;¥ cclilas vgmg cendd o Let s

oole Uy o Sl 55 iyt (o pplie 45 50, o wwls Ll g gy o3 Hlolid S Ly

e el (B Ol g (o)l 9y b s S csalin o9



G’ 15 3l 093 0590 30 (Ll by SVgame S g SEB0 L e
o elons Jae LB slao,go 5l a5 SVgame sl idu ol yo el oo adlol U Jgama
O G b e canlio 1) Jaamme (guudins 45 S50 50 el 00l Cud (0,8 o (Guudiwd
S ypo 5 S gt ALl JoaS5 (90 A () 5] 5 ot (g0l ios 55 3
Awled o)l 1) 0e5 (golprinn (gomaiws wuyls Jlas 0 03 Jaame lp 6 cwlie gaudiws
WS S92y (LA8LS A5 (y50 3 5 48 B cw)yp Sjse (8 OLL)lS Langs (golpiiy atws
Glp b atws 8L 5 WYgamme S gaaius cdmlin Cyo ol ol Kl il

Aules 2=l s http://shop.iranlabexpo.ir/ culw 4 545> Jsaze

. 96 poxiy 0393 b 313,13 o Gy lF
Loled Dl g ot |y Al olgie (oadlad 555 Siledlb ] 96 pmis 052 5l B sl (lojle oledlbl
: s o e o Sl > ol sdio aBde coud
LS LS Lol ol Elgil cnd <8l 5o (ol i 5
P < 9601 5akas 093 Crozats
- - Physics Laboratory Equipment - 0 3.8 oiliulesl acgome E * olffzws g3

< 95 oliaulel 0395 omtsloz

- 30T 5 il 8 J S sl ailols 5 0508 slgalosl asgome- ogos hjsel ol talosl assomme- ] P _
= 2J~S s ! et SR90E (o, Joammo gdis aiwd B o4 ST 8y s
B ol gdi anws < 93 olCtlod 0y93 (rasga
-5 deo . 2olesT e = 3 bl o 5 el sl
OO IRy 8w al g = o 2 2

Golgadin (guinains g bl 0g>g PP (GO Wil (oo Cud o &S SYgame &l

Dgds 3,lg Ceamnd pl 4o ¢ Sl hittp://shop.iranlabexpo.ir/ colw 3l asl




o e 7 FO

03 S Callptes Sl

96 s g sle 5818 ps ol

i SLS Lol colfs plail e 28l 50 (sl

96 pocis 0350 1ggaFT8 n a8l =]

n * olfa £ 5 =
— 96 poeiz 950 s 2lnyl3 Mo ayi®
435 duo s shop.iranlabexpo.ir ol s woifpnms Lol5 i dzs sunlos ol 96 g 43 jluts o sl lojla iledlb
So5d n eolpite gun dtas ol s oo cans atle ol
ris = . . < 960(€2:0L03 053 pusmcis
gdihE 538 ol ailale g oses clpriloglassoma- sger  aeal o tologl angomea * olfzwn pbs
= Sz bl g omgpal 3l duem grmiS degesea- mygal < 95 olflsulat a8 cusylg>
L * ol (Tl ol
2B (38 gy Alad 4 Soljagad-slie ol 5 owaige- < 94 0l82ale3 035 Gnnges
- - S
st i bty paser ielpndefasyersmumpamd alngda sy o alfEay Jao < 93l alas 0358 yrngd
K ol a5 oo K58 aalagl 5 oigosl jlar a5 T ass0mer gsal
olfud ST Jis (318 by cud o ol catay
5 tab® s sle aibobe 5 aper clpolagl acsanca ager (aeal olo Gualail ansemes e
A 5 455818 —Blaga
-4l psle | 3507 a8 A garma- 8 Gtuloil 5 (o iaal 5l 40 5 Zaf dogemon 0l a5 R e

308 [ slo ilals 5 apes (slgsulefl dosaza agor wzaal sl ralosl dopasee (s S

sl dis glo olaulagl e puoea S5 aulegl 5 (gl slis doom g o dopazea gl

SBCsuled 33 j3n 5 pli i Aol dpay

flocs off_i8g,8

[l eelw ummLoji woiljapeed

o)

AVYL : o¥Vauass slasl Y : s oS

ol (54550

Lal-i}

YYS

ave

Siae Sl o b olaend oS 5 iz b Modle eSSl oL g ool p" slacend o -F

3,50 (bl 1) 395 Jgame " cwdSl Jan g (,5) oole Jow" izmen 04l Lasuie oole Koo
Slge SIS 4y Wlgh o comd (pl CBO L oSS 0S| (g esls oslail ccdale aiile

A5 S wiiwd Slasin o ool glyls as aslis



s I8 L sole Slaseie Glbail § oole 5585  cwlid)l5 4y wilgs o "o 5" ald eSS -0

IRCLITE OX SN IR
5 dled pladl g5 Jpame " (g8 axly" ad 4 Tl Masly (g b ced B! Cod o F
Coond 0l 34lg 59,8 Uy Caad g 0g dlgm Sl LB axly SO LS o lade SO s oyl
S el Jly Yeeeeee cwod Gl Jpazme 5l ) e ST Jle plaie 4 Cl aolglade ol
) oty L8 jladie g ooges bl 1y i axly Cuond 10 9300000 sue ¢ by 8 axly Cood Coond
Verretoer Globg oS Ve Glodius ;0 a5 ol jo9 S Led Jpamme aziliz S 05 )
bl ]y p 5wl o8 ;0 92000000 sue ¢ jog,8 axly Cond Caond ;0 ) 0 098 4 b,
IS o0 (B9)8 A (§39 9o s ek Jpazme aziliz S 3)ls Ve ) aely L3 jlade 5 00900
Slacl b dagd g Jby a1y Cwed S ol V 1y alg LS Jlade g 0dged Ol 1) sae waxly Cond
Al Az g 09l oo lax 08w (dyd Silegil O g0y 0ol 0)ly Caad (0-9) ales o)lg Y
T 9 o aline S L (8 )l aaly GLulid)lS Lawgs osle S (B9 3wy Ceed el
D dals el pMlel ilaie 8 a8 )] nalin &g 55 g dnlie olSiled 7,5 (09,8 (rizre
Sy S Sise a4 oole 45 S )0 5 )l 0gzg cole glp Send asly cld G rang3
Ao Ojg0 4 Gz lowy )5 adS cusl p3¥ wad o ddgi (o g Losls ojlail Jold) alies
Pl )o DYgame Cwond sl Ol g 0dg (b oald Cod lacwedd rizes 005 oS
Ol bl o aols )8 sles g cudils aless 925 ol o 4 ol o= b g oBRigles (6,155 0



dasled Lolsail g goenis |y ol Gleas wodblal e g il bl oo Low i 30 & doailis

LTSI A, TR SR |

45 SIS ol cole Elgil S 28l sl ahlu s lb gurs d83le il
< 94 ol8asles 8333 ppnoow

Nanopowder - ;338 * aale § 55
¢ 03 olfasles a35a cags

il aTe jop gtk * aale als
N ' Ly iy by oot g oanlas
hydroxyapatite nanopowder * 00l | w83l 26 (ool et SIS Sl 5T Sils
Aeslise % (Grade) oole Jus olfauler )3 jy2m 5 i aslidgs

4
nm 50 ooko (a8l Juta e
* (Grade) et | Zg )5

(it g fay0) o bty by il oo Jlat s 5 3 s 20l o

istl.ir
Grspa Caulsy 5y9lil 5 pale Cglaa

o o hd- s oblle il e Jaaoms Caaid
1,500,000 %y g e
5
g
LIS v i I=ix = " 1 1

‘"

wliwl ol cd losaly 050 5,035 ,L wb eole ,o (gl Lo 0,50 " 8 Slwl" i Csnd o -V
B oz Sl g zip, rar, pdf, jpg, jpeg Jad JB la o )d) ol odel anlsl o SO a4 S
rar b zip Cuw,d 5l gl o)lg ald G jo b LB as a5 S50 0 el Gl T e LB 1 S

(d..u.:l.: L;w)lﬁ 6L®)5‘)L§ gSjL> “)"L"’ J"l‘e |°l'J e MLN ool

ORI LS PO FER TR RS RES

s g soels n

oda 55l LlE walye n * asls S3llols

a5l Ll sl n Jsl g ol clanila « g310g85 bulys Joullysman
*oals

oua b5k bls walije n Jaams slagame 5 s il

ol o5l Lol n * Jogont 5 cobe suis oley Jgdo




GiBu cnl o esle (53, ool plil lacyge;l ol e 4 sole (B Glasuin M o8 Slasia" -V-Y
oSy iz dile Slaie Jeli wilg oo cole £g8 4 aiug ool Slasie ogd &l WL
Sl 12 Slge 0oyd (3B 5 sraie Losld wlal (siPdsiee (s Il g (T pleed
ol GouiS el yime glayges] G eole 59y eads plaml slagygeil Bl g S 5 gd
8 dy el g95s,Se slagsgesl b Wlsiie slal et (Jlie (s & il oo (28 Slasie
S Sl end BB g s eglsS (el wiile alatg) b s pais ol (i b wL
Lol odal Cawg 10 ipdy 3550 o8 Dlasiin Jle diges

@ il o8 ol ples 3l (g paite Jols wb Jaene jsb as ool SLLS Moole SIS -Y-V
Sl gy BB oole lais plas a5 5,4k

Joallygiws @)l Moole JESl 5 gl SllamMa (6,100 bl pd aiey jo Jeadl jgias” -Y-V
el Slaise i Gl 5o JaS 850 eole Jil 5 (el Dllaxde 5 (6 IS Ll 28 A jo JolS
AS oslaiwl > )l alive olge MSDS (Material Safety Data Sheet) ;1 wlgs oo ido ol jo
ol 00 ABLS] Jgamme (sldjgme g baanli sl 4 a5 "o lailisl g jeme isu jo -F-V
Ll g5 Jals T & Lty oDl 5 ol 5, Uajpome 51 S0 5 03,5 SIS i 539331

Amled JoSS |y Sloradgs 5 (g o b8



2 il 3 Lo3ome W Eg@
ol Los A JUIS
: [=]

oble ¥ ls b 31 5 b g 25Tus o (xipyran,pdf,ipg,j

syl LG
n L S g el g glih y pale Ciglas
" 3 i b
ciligs oy s Appas S ajbsl g 8 il 535005 sl 19 AL 5T
CE ,sulg?

COC - _ablall gpr sl faiissl b Skl , saslys
il Sl B jgme
il pda 3l siliawl  sulgS

Sl (5 plih Jabd 5 dnaigd sy 5

b=l glyasl cud

ap0l 3 bgyl alo i Sos oSlbygais 4o gl cud L1 x4 Wty

=5 fie - il A

CF sylaiboat bs sl a1s8 cdlya e pladl [ sibe sliaw 3 piti b bl b puliogds  nalgS fod
wnlels aais L i Jgna g8 o8 auloi acli o]
bl it gl laibinal Uy il iy by 5 g alad [ : o 3
1 il g s gn il
Ul oy Gl

COP oo 2L COC LGN alaf oalo o alul [T

Al 6,5‘1’5 o..&;.:S..\.:JQS QYM u»”s odusles doul.o- sl.m)‘ﬁ_?u 9 Lmo)L.\jti.w‘ » 09)15- .Y}
OVgame g8 Sainles a5 gl b oS )08 L cwnd pl o 1) Soanle 4l

sl andls Sanled 4l (BauSady 5wl e Ko BausSady
syttt s bsme | (B4

s les - JUls
I @ ST s o8l

T B N R S S TP

Sppa Ladil by 6 igmapl
n s S5k H e L Sapaz Canls ) (509l 3 pale Ciglas
. voe tadin bzl Lida) |
FRAlRE SRR e 28l slas AL T a5y
CE il

COC - cplloll s o5l luliand b Slbul oS
ool 1Sl Badeeaii jgae
wiintes ol il 4l wlpl ade 3jluliad  slsS
by gl e
tpal 5 Lyl allas 1 3805 osltguis o glsd s L] . flae " c
i gmild (sl s il A0y 5
il 3w 4l gili b bl b ubidionili abloS e

il pales gl Jobd g dasagi pyas S

7)) el 55 dosld

CE bttt b Slisil 81s€ bl s &9 lad) []

el oo stosytasted s Bl a1 w8y 4 ala3l [A

Ly muauli g 18 jome e

Ol oy apls

COP Jpams 215 b COC LI 818 <bljs o aladl []




b oslass sy higos 5 colo angley &Sl @ azgi b " hgod 9 cole gangley Jgax" -0-Y
B 03 ol SV 15 oS 00 s e p,8 il Dilite el (Ko Jpama | Sglite i
21535 pdy 950 e d pl g 0sd 65,k by alid o g eSS b 0,8l el 25l
oxd o8 Jopame I Sglite jlade by slaad (gl Solite ungley Gy el 03 cnl ) 05
(Cosl 0 cod Jbyg 50 45 o)8 O dis O Mie) Jpammo O G slp Jlio olyie 4 e
o3l el el S8 4 oY all ole £ Jgame Vo i sl g ol ¥ lo) Sgemme Conl (S
@ 920 pas Codsiun 9 010 0925 oKiws cole Jol e 3l S5 o o 28 Ol asly lulis IS

Dy Aplg> ouiiigy oage p oad &Lyl sanle; 3l og e bl B 4 Jeaste adse

(o8 3slala) M god 5 = a2l o flaj Jgeto

$3—30ls) Jos—o o3 Jra55 Mig.6)

Slode b olows

Jyaze

(g 5lige lw) oy
&S JrS 5 OgrlrdS

J975 g (gumaa

(g 5lige lw) oy
&S U5 5 Ggel S

975 9 (gumaia

(g 5o g0 b)) o dgs
25 JAS g gemel S

J975 g (guaia




@ 63l oole b g cad (g pai paiae oole (gl oal S8 B ol 51 S 2 S S0 0 10003
Dg (6,105 )L e Yo g Ol SIL pdf LB SO LB o Sloesg o)l 8 viw ol

J3ls el e ol g OV game sonpbw g |, M Jpamme sl cSle o™ ol -A

@l "QYW BURS PEN Ve S MUQ,,,{W" lal jehaie cps dled oSS (Y gaze 09
31 om 9 09505 dgkils JU g 5l doex L8 LJB o |y gaipdan sbop 8 w5 00gad axlllas Cd0
3 olge sl andl anals azg anles RS pdf LB IB o buz s 1) ol JeeSS

Wy slas,sld mhw bl » Coles sanzbw L) 4 ax g5 b awle solaiwl "ajzamadeh"

o a1 oSl o olidl 5 Lak aisS i Cogis il alss aloxl lae 5 ol Sledlbl o 31

D Aalg> Loliie onge

il celos

]

+ &
g geny T e~ - =g g i i a |L’. ¢ r"l} -3 lb?‘ih LO‘T
(a8 35b13) 4505 o 15 Golba V” N P s

o A5l bl abye n * Jsame elirl cale oz

Jlo o b cules cancd jo ke 8L lp Jgame 1o il oauwy eMb| 4 LS a5 jglailen -9
ez bl (pl 5 285 aalgs 18 s 0550 el (l slisled (gary sl g0 5l aST ab )
Sise G, azsliz g ls Sl o 1) 0)lge plaST (gamy 090 b Jpame cnl i)l asliy )0 ales
BB g 00, LSS | Slndg cunl 5L0 wulos,S Ol 1) ple 9 0,10 942 Cand jo L

Sled 6,08 L1 Slwsys



)02 (5,308 USte § Ay J3oa >

G Joamms ol liiy)l anlip 5o dulod asetn (alwl ool sl a5))

CE skl b 3Lkl ol =db,s & pladl ] e (eio ol e aladl [ * L)l aelsyy

ol a2 sosyluilin] b 3Ll o168 cdlys ag plasl [ Lo sbosylailenl b 3Ll (BlsS =dl)s w aludl [] r
” Ol pl i ot
COP Jgaoue 3155 b COC gLkl (alg8 =sb,s @ plas! [

Jsmmms iy 9318 rloue 20l3B1 by 23,15 SBISo) 5 1o 2lsB 5,5 alnl @y alasl [] - T =
=l Szl Ol pl o lgid

(325 o500 Bl Lasdzys Sloigd) lse sl [] Jsams 53 55l dae o lealinl o plasl [
Loled ISl abs e LB L s s mesg Wl asliy ogat y2 LaeiS gosiansr 3l
gyl Sl o

iloengd

L A g5

28 %l 1 AT S 395 S b

Do

BB 550 ol bl

Sled 0)ly Moleag” 15w j0 1) 3 lge (Glulid IS (6l p med g 4igS e 4 5L Dyge je -
oMbl 13 .l (g3 aile sl 4 bate olfioles )0 oole SO e " 39,3 azle’ -))
o le sl iz 5og3lanled o)ls il 0938 (69, SASTL ) (hs 8 Akl ) bgs e
S b eled 4 3890 Lol IS lay )5 SO 0g 55wl Ojgo 0 B aiS 0 SeS ooble

T e

S S g

sl sttt calis > e

dgl...wo oéLc udsjs‘ 65) g_i.a.lf l) LS’)l} 4\JL~wc 0‘9.4 uLC)Ua‘ u;)j)ﬁ‘ :"LSD-.)G daL..wo ;)‘9.0" —\Y
S8 Dlarin g Cwd duwlie gz )5 alin ool il aiils axgy .l iy Sl > 1>
lids b Slaseie bl 4 )5 alie osle )0 ey 5 ool pMlel 28 Gloled S gm

Al laiae cols wlice



L5-:'-}'..'--'- aslie sla oole €

sl safjle SO s

el 25 Zd | o gle Al 02le e

Ohla 3 g (B Glelid )5 bawgi (qu)p Sgp el (Jpammo pgai &))" Jpama polas™ VY
D s

U )

aabed Jloyl ColighS 0+ oz 2STa g jpeg L jpg B o 1y Jyame yslai -

Al o)l o ST (ool wuls s el -

cslin CaieS g o3l 5o ) b e 1 il o Culs 4o ogas Liles gy Y gaame yglai -
il (Gt alfe udSTL g (Hly DY garme uSe b oad Al uSe (izen ales L)
o0 S Resolution _zals b aSh wuns ol o3l jzals a4 5Ls i o wSe po 2alS sl p -

WSS 6 ) ol e Wl 0

| Jeaowe pal B

Jsems paad slifl

Sl asi m o ST

$ag ool adlgse ol g (8 Glelis )5 iy olsl jghite 4 g bl ©jg0 0 N F
Ll Jaame g audl aills a>gi anles (6,005 ,L dbg o Caond (0 1) 095 Jaame 5l Jlasas

il g0l 6,k ol ol sl 53 a4y pY il anals il )] SIS 5 LuSe



Sledlbl oles cad" (59, wlo Gliebl ool oSS 35150 5| azsliz daald ples JooSS 5l o V0
)l ool Lelia )5 sl Sledlbl el (l po eSS 0l e Jlol 5 Jae
5 lge azliz .05 sgzg Sledbl ial e oyl (lulis IS G,k 5l s adel le; b 5 00l JLo)|
SIS " SledMbl dge il (55, e oo Lole] Saze Lilpg 4 5Li b ol e oais JueSS
Wigts Syl by Cgz 45 Y game il AL az gl 59 0,053 odd Cud Sl b oS

bl aless 1) oBiles jo yig,8 Culil

Jsame 52305 55138550

B oo g6l Lie =3l 5 n

‘) Lg,glf Sg=o 4o Moo ) QYM w" wle & Siledbl 4 s (S O 6‘).3 :ﬂ@()j

olindl jlas 1) Lok (L3 slooyg0 )0 Jgame Condy 5 9udd S5 (om0 3)90 oliuled 0,98 plew

dles Sl 1) &l olfiules 0,90 1,31 0,90 Ald )0 g gamins Caond J0 jelate (pdy AiSS
50 "«.:“")‘9" ul?w‘ l) A.:T)d ‘J.‘.uLcu O Loy LS‘)J 0,99 um 50 o w UYM Mj i

s el wal o)l e ol Jlo)l s Sledbl Gialng 5 eSS oSl cundy 0,5 (g



bl e g a3 o

< 94 olauleioggd fusgu
B Zead Do¥glznt ) gries Q
< 03 olauloi 0,38 fasyd
Jpamme aF Jsermee dulin w13y By S0l g ounlae
slfsals s 42 bt anliugs
v soninS aalessl P o alod 38 jaao g alicd dgT
eabi et e dbl cilboelags milaw
3 Al it
v won S olzenil Laka) muih
s 3l Zgy>
ol

Istl.ir
(29848 Cols) 1535L6 § pale Cdglme

ab P poee. S PR T TS M [N L P S
www .LabsNet.ir

Ol Sl Vgt Cn] = i
www tesc.ir
GAT e s Jas e p [asan | ey | A5 (uth
Candy  Sule> o /{ b 7
o 560 epfolal | (maf cos olSud paejlyz 13957 13557 CJVL/'!’U’t :‘J/dbﬂ)rt .
- Cge il algs osules . “ ‘
e s pa)ale Syagos
Ll [led 5 e

il celes

s A 21
o 13 ot gtactsia

(BT SE aluy | gasylps | 1455 1455
| P

3 53y Bl by O 5 e Slin)lS Sluss saslis jsliie 4 i0gs A0

.MLQJ g“ s "C.é| . .93"



Jyeamee 43

w weidanS il S0 A [ oy o8l les \_'M-AJI-tP_" ByaN

Ja &

- wee s sl Ll witlen b ¥ L S ] S

sdzme Jlassl |

e LEaxa B8 Excel —a i b bl by & i S S¥part S

Jao g5 pl SO diwd  0yg2 a5 awlid

P dhowg | guejlgs 1455 1455
gt ol ofales
ol

2tom oSS ozlasl LIRS oz | gaesles | 449 13573
Sl alss sy aliagles

= le()é!:_c .:.").:_QJ_L'

(jlad g (3>

el s anl Cansy s Sl oKisles 1 0,98 0 a5 SYgaxe s 100 A0G3

b slooygn 40 OV same anl g cuils aaalss 1) ,eSB iy ,o Lol Jsame 4 ol adlsl
oBisles 3 slaoyge o] oy58 a5 SVgame anl Coxsy W 0g walys S olKigles

Sslacs oletal as 1) Loy el &l gz



Olosd 3 (s

\A.A.AS uL?p..:‘ ‘) "oleas" 4)"99;)/3 e 3 ..—\

ol s Ohsloastisls Lol elsd v GFLSLLLGleS - oblsadil gl

‘_fz!‘f.;r’p ; ’:! e T'-l_ U‘!"/
rbsig e “z

2-Lugi-cSb-cud &

Bl Lol asin

whiled oot ) a2 S¥gess JlgE o Lok ale s ol 5
Aol 3505 b S (23 b5l Ak el o5 Lot dmgd
ol e ey o 115 al oo i) ansn ey 30)lg Al 51 e ok S5 mes (B oy il B B 000 angd

dolad ol olales aile 0 4y of el g aisn gl alicut 5 tm o olsNbl bunlaie
darlod L aloemil 1y dbgs o £ 53 o Joama Cod Cogs o> a0 ds ding Cioame ciledbl o3

Sl SuF S pas ad

ohli s e cuie ditle il
< 04 ol820L03 0358 (rangen
< 93 oliaslai 0390 fpsgd

w2t ety =8 g adalae

0l8a0la3 33 i g b e el apas

9 Ghlim.:l.oj u‘/.,..e‘.zi Q}.‘.‘*"")‘.‘tﬂs Sloos LQ.,.S ‘oli&;"l.o.s 5 4\3‘) J.)La Sas g0 angd
Mb asle )‘).9 olim.:Lo.: Lg)lf 039> O aS Cowl L_gq.,..:ji.u Sloos

ISO/IEC 17025 5 Juskiwl polul 5 oud comxdo anl omnl S sloasgome L tang3

Sless o 4 pldl s 4ol ol 08l a5 Sleslie W oS oS8 olKisles o ailys
ol LI 8 e 3l sl LT @ g ansls 1) oKagles jo 9> ojlrl ks wleas 1893
Aamles Gloas el 4y pladl alaxde

sinlgs 1) olGiialsd )s )pan o)l (gi3 (533395 § e IpIE Clasa

A5 Glas Al ol @ g cubls




35 sl Cwns S el Son S ol 1) 095 ygunl pdlS Sloas M 60 )5 059" Y
el 00 @al 8 055 wim Ll Gl jslaie (rren 4l aliSe slaoje> )

5 9 by IS cpglie 530 I8 A 5l il 4Lils az i anles o)ly 28 LI, Moleas pl" Y
Cods S lgie as ]y plaS jo waes oo &1l ] Dglase Mol slrojex 1o gl LIS Slons S
S o e

53 Slaas &l atels aily oo Lot sl Cand lgie jldon o pid Mo p IS asels” I jelaie - f
led el (g Slis b ald cul o 1,

Dl 0,19 "leas ase caiw" ol jo wlg e duls (slad 5 g3 Dleas &l gl 10
Aled o)lg gisu ol o 28l &l L l;w); ) 895 Sleas SIS M FJlls™ -#

@ oY amles (6 08,0 als cpl jo 1) sad A3 dslalss 4sS e 1 e sladali oS g™ -V

9 g 038y 5,z ISO/IEC 170255 lisbiwl olul 53 camdo 0l asl 2ls8 @l coenl S5

Al lesn ool ol iulad jo jgax ojl>l deb 21T pl &)

DS ES mBu ol 50 algt e (8 lelid,lS lp |y 0g5 a5 y50 T leua g -A

Sledbl ol el (59, wuyls lebl 0o oSS o )lge 5l azilis daald sled LoSS 5l es -1
8 Oyl oy lelis )15 gl wledlbl cl cpl o 0w SIS " oLl g o)) 5 oleas
3,lge aziliz 0,100 0929 Dledbl ol g Sl Ll ) B,k 5l ais oMl Loy B g 0uls Jlu)
Wigid Jloyl byl caz a5 Sleas il alils azgi 0gd 0,md oad Cud Sledbl b aus

bl asless 1) dBisles jo yig,8 bl



Jitgls Lol aman

glerbes oleslT] SlRe S eSS E T eatsas F 3 ey eals it sl e b
ol oges SlrgedT | Al ST cesibios 5 cipplaST] | shisllio 5 ot o SIGT] ety nns ciledbleay
ST She sy g (Sap wingfT] | gpnh sla skt g 53 oflaaale ; cibgalU] S e
= bty caloihl =t
Ao 5 5La Gpunel o JIE * ilous als
olslas > cla i aBile coul
sz lad clb pdgen 5 Jlicma 5 b e j1a8 cln pof [l I 3,515 aaals
< 94 6lSla 8533 aopm
< 95 ol 2ilod 0398 ransd

S clBday st 5 il e sy

ool et ioedlbl iloen gy arlo
s s 3,000,000 *olads Aiszs AL olasled jo spn y aliicd Aels gat
4ol s
Calolfls Fln 118 51 50 In® yaaid
smce iy

Ra0 1o sl 21T et

olfiylod )o HIF AUS ZaX pul
g7
olfiislad )3 oduls 4ud 6 L Vguaxo

oud gylafHl Lib caliys n RN (st
Sasan ol golth 5 ol Cigles =
s gylaTHl ol by n

S5 g o Mool e Y guazo Cad" o S Sl 4 Suse ey glp H (Y}
Sl 1) Sl ofialed (3T 0,90 ald 10 g gaiae Cund [0 aslsl o oS Okl |
50 M Gl bl basTye ol 0 led gl w3 0,90 40 oo ol Slead Cumdg B awsles

b sl wal s o)l ez o Jlo)l 5 Sledbl Gralng 5 JeeSS (Sl cundy 5T s

olfduled Ha GIF 30T S b

bt oo cod =
. N i olfidilai )3 oduli dud e i Vguasts

wAT e b Jue ol at Aad 555% A5 awls

= OfEn] =
ul lTodsiygly gl oloss | gaolgs 13608 13600

SEsgs Hs y jlas alfanles

- o =]

Ol il S e T sl y Sdigers AL o] S0

https://itelegram.mefiranlabex|




4035 89y wb oy ey (B pleldlS Glisgs csaliv jshie 4 i@l 89S

2 ahl el s 0l candy @l a8 Sleas L 0sS arg aplel SIS Malsg"

ls aales 1, olEiylos

|E| coe han® sz Lakd (siilon pnie |z| ki slBel Cundng

IstLir
Easpan Camlyy 159l 9 ale Ciglee

Sdoms | JLGL
o I a =
Ol B az.s B Exrel w8l bl el & sk S gmens o] =
el e‘a.n et Jae g¥ sl Aoa AL A5 awlih
e e B e X
4 el @ aand agly Gzl wileas | gasjlgs 13609 13609
ookl Stlge Ys 5 glea alfaslys
[T




5 2)93 )3 axil Ol Oillgions (59) )l Jpans (o
g username b alidS 0,90 [0 oo Cud SYgamme Sledbl gy, 3l OYgame i glp )

Sales ol 1) Moo el ¥ game Cand" (60,5 G903l g 0ol JB, g 04l 995 password

ol fits ohsloastisly Lol elod ST b s & ol ad,2 b olfisg 5 ofSiled Byma L3

I i .. A
Uirietls iy -
gy 0
3 -
u{/J B et e

2= Lagl- oS - cud
3 s @ =5 o

&35 s5he
_,\s)f dipled 5l B ool pa el e ply

B Lol dzeis

45280 Gk 52 0l Al i aes s s enifpamme (g s HLAI § asd Al Cols s Ced ooz 2 -02/01/31 sl alioad yd am o8 Soledlbl oaslas

cdanly anala azs ar e oo | alfaalos colos dyse w¥ase gl 3l 45ed S Blas codls e o)

g onioma el gy L
3l Jstie ey ol Ty e 3L 85 (Tl 55 08 LIS il LB s 20T o) lst e poline cl o

B Cand ¥ gmoes el

S leiel Ay lg ol sle odie d2ls o

K < 04 oltaalod 0558 cesgen
(asdlbl ol 31 200) 1 A5 Slb wyp gosad 0 35 -94/01/18
b a8y Jpamo T caga 455 5l s I cul 5 ol G ke T el 28 (9 & ool < 93 olCsules 0y3d cuasd
50 S Selo g ol g0 ol C¥pame C S domho j0 0l e 8 elia)lF e st ol Cge -0
- 313 sle iy cod godblia
shozes o 2l ol 3o | T TS T S P 2l ao o biacs cambss Iy cilisgs TS
sbilszes Gl g0 Caand ja ) Jpoms Condg (3] g (B DilrngT fyame 2 mulpg dao j3 b S saslie |y Siloebs
B s o s azs olfaslos p3 ol 413 48 Somone L2l ot o3l 5 08ailer b sy e Sdpa ol ofales )3 jeie g alic S dabugas
3 b Lsd 0wl b o s Fu 5l 3y als AblsE ) Slgams (ol 2dy Ceoyd ol 2398 24 aiiigs B

<o ol o5l B by Gl By 50 A L35 0

ool ot cledllel loe g8 Bl

rvk‘)s ol ol DY gazme Cawnd sddline g 00l il DY gaze JRIpT vewc Olia‘ sy u;‘ =Y
Modalin" (69; Camdg T e j3 wazme Cud Sy g 5l 3550 Jpaze 3L I ey e

PSled SIS



LREFONGICE, [TV T LI e §

oliulal )3 08l dud ) wuVguoza

Jsaces 45 Jaeaos dulza
E| LS el sisidzas H BT tev 4355
Jas L5 .a PO
o p—aly ol gl 8 allill s
H o 4§ o Lot (oitlon e H e kel By www.LabsNet.ir
b
ol Bl gl 85 5 Slale 5leulas
e M Sl www tesc.ir
el Shute s Qs ol s
AT plaw ot Jee gy ab SA AT a9y 4 awlid . oo |
Swaby el
Ll ston GFuslul | las ol oled | aosw 824 | 4336
Fo.sl=. T JEETAPEIRS olacls s sk
.
S )alee oljapans | ) N
(Hlsd 5 e dL’-.u(‘ 3 e g Ghog"‘!“")'
S ston S ozlasl ol olfiwd | espe 440 4662 e
-odse (e olss s olaulot

63y Sl b anled SIS ol g Gl b iz 090 4 Jgazma Jlo)l" (55, amio slel o -

g g0 00ld yinles Dledol ol g ColblB b aidS 090 [0 ool &b Jaasme Oledlbl ¢ idu oyl

olws il p3lsd g aluwg Glsis

s Lgu e

Jg.:l:.m )'19"“': ]

Jsame ppal Ik

ok g5l e malys n

IFAY - VWP ol Bgaa o

anlsy 39li8 g ele: Sglen ol GoE> M@

SleMbl cud )0 waz 0,90 4 oKiules aLsds sleo g0 ;) sl Dlied g OY gase &g Jll




Jbo)l 65, 5 09,5 Sy |y Jgame oS

(FAQ) 4155 o Sy

ch)l.> 0)9») L 0)5») LS.’ )‘ ‘.J?M ‘.JL‘LU‘ L),u?u )-) 4J3,‘a.’>m

a3

Lalsy

Exglish

@

et
L I:;’i-_,‘f.‘.f'lbf

& F
Silads il il

13611

—
[
Y abegr 2 Bgis Jocmen oo cgn e Josmn B o ayanat b 2-lygf-ara - &
M L asmbe
asla sl HBE e
eyl pll ot 3 0l o) el s dalas
o EUIVRTIE F5 LS R

R SRR IO

FE T N P TR

S ol i

96 paxiy 0333 slb 55T pg S

SUCHERPRER S g oK

A o (il s b Jgame (Jloyl 5l e t0gs angS

0 Cod DY game Cond (iSu ;0 Wb Al o cpl 5 s Wbl ses ol cue Sl g oles

Sl byl b)) sl eles < bg Gial g 1y s 000 (ol 5pas b Jsas

W/
J:"{;-/ b

JAUL}"_‘J}V

-]
[ PRES

é h ¢
sals ol

7N
202"
b,( \

g

-

2- gl - oA - oo

SO el aana

atsl all ool 43 0ds oo il puniin
ke 839 & 0395 K2 31 Jgeanes Jlisil e e e
ket iletbl =

ifpase Slebl =3

ENEICNG LT, NP )

36 parti 833 b et Ao el

b

o) Gllgw o« snSoslusl
-bse Silse ol

(aS)slse
(lad 5 s>

<ol

Slas olfiws  Gpodd 13611 37384
olsulos

Sl

‘EI%E

ol Las A JULS
[x]
Oft

e

M

f—




5 Uilyg cdi cosalive ) 41338 0,90 SleMb] 45 el 0id oy ol pl HIel calsl o -0

b g anils lsd abdS (l)o,go 45 Cond Jyame ledbl azsliz 13 aulel saze 5,351

Aale,d Cledbl 030l b ol g 4 pladl cccnl oals JoeSS

www.LabsNet.ir
o o555k il =l * aslagfh 5 shastoly y oeat sl aid e bulys

sk g Lild —dls L i P
i ;:))—FJI-. Jel il n Sownl el bl yn

AV ;_;;'jf;L: Ll il n Jsama clossome 5 lo a0, ol

LI R LU [ B G

www tesc.ir

(p 2 askily) Joomt y ol guy plej Jyan
% i R n L; ﬁ’;I t /o‘ L ()
oud o3h8sb bl cdlbya * biami g ol gun plag Jgas + 0 il | ._/” d jJ;/,
U“ o g 4
oaw o3hHl bl =il n * o0 s 37 slo oygagl

-

P T T G e e W) RO ey [ [ Pt B af s .8

ol oy il walgs el JBisled dils 00 Bib 5l aS gilne Cued ol 5l ke —F

Aoy ool S0 Sole A sl B8 0,90 oud awl Gl sl 4 (o)l 090 cal Cud el

w38l g 00 8 0,90 ollinled (gilxe (6,155 0 loy 40 Jaamte Caad Ay Cand Caaud i)l
D9 g0l Jolis 1y duzme o
WS o ol oo b sl cggi j0 (6 4 (6 ebdy 009 ot Ol oS shls Jgame axil> -V

Sy S A W Jpae S lgre 4 b

Sl (bl psd popie )0 a5 (5 sbas Joo b pbicgsi jo (b b (0)0 pss aiile Sy Oy

alep Jols el (8 )l 5 L)l axly Glebil )57 L s e

S s o] bl ol 5ums 0958 5l S el (Sl s sl Jpame dslis> -4

H s Jloyl! w0 5 woz (olr e 8 Bk 4 eb (Sl e S ol ead o
0,90 5| Jypama oljed  il> s il atily axgr el ool 3 " ol g Sl b asas 0,90 4

g aBlol g ol Toazme Wb g 09 sed adlol axsis



Sl ol " (55, dylo liwabl osh eSS olga ) 4zl dialid plas oS5 5l gy ) -
28 &l asly Lol 5 ]y Sl s pl o S SLlS " bl s Jloyl 5 Jgane
5 g azliz 5,05 352y oMbl il g el cluli 15 kb 51 ais 3lel lej b g osd o)
SIS " Gledbl cdge S (g9, wabor wlest Saze ialpg a3 Lol sz enid eSS

Dg o).:.>'f> oAl &S Sledb! J.US

ERORNOEOT > s (sl g8 Lalilojl oSt

u oum yla3l ble .dl u

Sl Gge 5o Moadh il ¥ gama Cand" (Jpamme o Sledlbl 4 suze o s (gl 20803

050 Ald 0 5 sl Caand (o jshale pay e (I3 cwj 0550 dRinled )90 >l o

G bl glp w3l 0,90 40 00l Cud WY game Cuxdg U ol Ol 1) Slipas oKigles u-’)’]

Jlosl g Dbl ulhng 5 JeoSS 6l eandg (31 g (o " Galns! Gl bauTye Gl

b el wald bl e o



bl e g a3 o

< 94 olauleioggd fusgu
B Zead Do¥glznt ) gries Q
< 03 olauloi 0,38 fasyd
Jpamme aF Jsermee dulin w13y By S0l g ounlae
slfsals s 42 bt anliugs
v soninS aalessl P o alod 38 jaao g alicd dgT
eabi et e dbl cilboelags milaw
3 Al it
v won S olzenil Laka) muih
s 3l Zgy>
ol

Istl.ir
(29848 Cols) 1535L6 § pale Cdglme

ab P poee. S PR T TS M [N L P S
www .LabsNet.ir

Ol Sl Vgt Cn] = i
www tesc.ir
GAT e s Jas e p [asan | ey | A5 (uth
Candy  Sule> o /{ b 7
o 560 epfolal | (maf cos olSud paejlyz 13957 13557 CJVL/'!’U’t :‘J/dbﬂ)rt .
- Cge il algs osules . “ ‘
e s pa)ale Syagos
Ll [led 5 e

il celes

s A 21
o 13 ot gtactsia

(BT SE aluy | gasylps | 1455 1455
| P

3 53y Bl by O 5 e Slin)lS Sluss saslis jsliie 4 i0gs A0

.MLQJ g“ s "C.é| . .9-.’."



Jyeamee 43

w weidanS il S0 A [ oy o8l les \_'M-AJI-tP_" ByaN

Ja &

- wee s sl Ll witlen b ¥ L S ] S

sdzme Jlassl |

e LEaxa B8 Excel —a i b bl by & i S S¥part S

Jao g5 pl SO diwd  0yg2 a5 awlid

P dhowg | guejlgs 1455 1455
gt ol ofales
ol

2tom oSS ozlasl LIRS oz | gaesles | 449 13573
Sl alss sy aliagles

= le()é!:_c .:.").:_QJ_L'

(jlad g (3>

el s anl Cansy s Sl oKisles 1 0,98 0 a5 SYgaxe s 100 A0G3

L slooygn 40 OV same anl g cuils aualss 1) ,eSB i 4o Lol Jsame 4 ol adlsl
oBisles 3 slaoyge o] oy50 a5 SVgame anl Coxsy 1 0g walys S olKiyles

Sslacs oletal as 1) Loy el &l gz



o3l C13 Olgoss Cuny :egu (IAY
Caoms 10 6,5 g 3 Mool il OY gama " Sl b o ol SV guame plad Curdg -

OF Sledbl im0yl 092s " Galng" ez Jpame "oundy o) pgie 0 4zl -

Lol oaiid Jloyl Sbs,l sl jeim

R (o0 ], (sl g psld aliilsil 45
www.LabsNet.ir

Bl St Yot S = i
www tescir
AT g e d Jas £ 2l S aiey o83 a5 awls
sy Al I ¢ /‘( . .
ud aslgue 560 opfoglel et es oSy | gasglg> | 13557 13357 CJL“' deﬁ :',)/d:'}";”."(‘ o
-l Sl ol Mdes - -
JBzia Py KA WS
Jlasl [led 5 o>

eebos

o A .
C)E’:&/ 1y oyas stoetisd

oot (e (5B alusg | eeslg> | 1455 1455
| e ks

SISl w05 a5 PVl Jpama sl o S 5 il aoly St S Bk Sl ey -
ok 4l 1y plie ;0 wgdioe eald Jyame Gl gly Sledlbl sazme JoeSS g Gl
doled SIS Malsg" an S 65, Wb @iy G5 0 o plelid )5 Glesg caalie
ol ol S8 @ a3 0g waled cdslin bl Cwend cpl jo ool ool el 0590 ,0 DLS>
oS Sl g 09 dsmles ol g g sanlice bl oo edlel o Ll 0,50 40 a5 slaals s >
ol pdlel (Al 390 ;3 sy g5 e Wl sl Dlxedsi O (rizren 13l S92y laald ple

QS 0 lg 0lS pl ol 0g3 Slens gl wlel oo Lo g 00gs Jlad



Jiame dwbin

" weritand ez s Az [ Q'ﬁ.g;JaL{.:,.:lo.\_,.ﬁ.a;lt:_» Dygd

Ja &

- wee s sl Ll witlen b ¥ L S ] i

sdzme Jlassl |

e LEaxa B8 Excel —a i b bl by & EREUNE— [=E RO |
s ab S Alwd ayga 45 awld

(T 5B Ay | gussls 1455 1455
Sarlegs il olfasles

=ale, pmeF
e

2tom oSS ozlasl LIRS oz | gaesles | 449 13573
Sl alss sy sl

piS)8lze Syt
(5Led 5 o>

ISy Candg 5B a3y Syse |y Cand ol Y gpame plos 8 0l oley b
> 0 Jpame Cundg (51 a5 Slej po L sl aiils axg anil allae Y guamme
|, o&agles ;3 o, ojlal Jgame ol 5 ooum, plosl b Sl L sl "ab”

Cbls sl



s
AR o engine  juilie 55 jpise | ie3h gaipe 0l | agles | 13571 1357
S Jol5 turbo3 s o sl
g
ls Sibina 111 CanS dfgaera il olfwd  cusgles 13570 1357
. . % e 4
£ Jo 2pauilgly Soa olfsles
g
) ) s S Todsiyly  Toasiaglg Cless cneglis 13539 1335
et J“’ x ounlsa olfaaled
g
S esili 50 32313l ol oale | ppoglge 13558 1335
e J-le X ounloe LY PRI Y ol8agles
il gt
auls & 60 | poles saufashal | aatfens alzwd | cuezlgs | 13957 | 1355
S| J,‘olf v RINESS Ll ol&zalas
e Slpagas
(k=2 5
s ston | elss o fo3hisl | nas el olzwd | fusjlgs | 4662 1336
i S ol
Jazia et o 235 )lga NI L
Rt J-"ls X JLaasf (lsé 5
sl
w3
3 i 2ton | el o Foglul | las olfnea olzwd | cusjles | 4536 1336
G JolS x| e Silis o sules
g cred  225)35e g
(las 5

ellel )1 on B 330 aaid Jlw)) (0))) Cxgs a5 Shpass

Iy alGuinlad ) (09)d M58 3iiSH Uobl @8) W s8] Yods

.Oubls siolgAl




Olgans jl Eylas ssiyabw aslonT :e)les iy
saly> plxil S¥game ganphvw pulul 5 SY¥game 5l Culex lime wllisled 098 cnl 5o -)
gl slap 8 5 0050 anlllas s 4 1) SV gaza 5l Colax ganzlaw sl " 13 0

aled JeeSS
5 ole Ciglan 15 GHia s wlSisles 6)l55 5 31 3 b ¥ game S| le olis Y
Mol 4y sy w2y (Ll 3 g (Baady 3 @bl 4y g ool aie (5 spex Sl (593

é}“’-" uYya.‘?r.o 9 r:)l.e‘? C.'a.w l.t UYBM O ).u 0,99 L)T’~‘ 9 VALY 0,90 g9 asbe Jul.w)‘so

Slp 8 oSS sl ;53 ) p3¥ il walgs | olRinles jo i ojlal s g 48,55 lay il

ahl Gl pas po)de Vgame (nl Gln o Pl Sole Gl b5 Cur souphas

oilrl Lo gaigSw Bloas g ol B8 Sloas ot Sless idu (riizres a8l e )L

£ opl b dalgss slol lag)] a4 &b glael Cax sonpaw g atils |, dKioles o jga>

Wigds g0 ailil Cules (g Olsre b lons

533303 Slesa § 0gLINIE Oilesa ((dpos Slgoss @)les pbuw Slgons

A5a) Glat Al ool @ g cubls sislgs 1y alGilad )y yas sjla) gis

Oloe 4 &S les 5 LSl bley MoVgame )l coles ganzbaw aabiom!" llas -Y
Gl wiias Lol Jgame 55, o9 BB s anl slaws 4 L g wload s il Sl
S olge 4 as J3 cole Ll Ol ores aiiiis Lol Jaaze Jolae  les e

Jobe chlem mhaw L 1) 055 2l Colu pilas ¢ sl Loy dinles o luolae axili> 1A



s 508 OB e0ged Cud 5 il s plye 4 1) ol sl ciloyy Gig b e el Jpae

il ol otws Jolee cubo o b ig,8 6l (ol Jyame (59, 0o anl slass 4

Cuz |y M game il cle ogm” ald i lgre OV game Cud iSu 0 45 4igS les -

o 9 00905 dgbils JU,e sldoex B LB jo |y ganzdan slop 8 uew g 03505 dalllas Cdo 4
i olse gl awil atily azgr amles @ NEL pdf LL B s bezy | o] eSS

Cole> (goimbaw a0l 4 axg5 b .anles solaiwl "ajzatajhiz" ;l elKiws 1y 4 "ajzamadeh"

555 1 Cadgtan d walys aloul bapyd ol SOl 5 3l el slags,slis mlaw bl 5



~

S daw 4ol g |
oY g ) colos>



uu)l.:.a 9 doddo — Jg‘ Jaaﬁ
L OV ame 5l i Colem [0 olpl colu 2islo)l Slgo g &l e ol led <l 40 445 L tdoddo

5 Jo—are 18 (5,98 a5l oS 5 elal y oBigLed DY gaze «(High Technology) YU (5 ,5Ls plaws
o s Lo 8l o sl g (oS slas)sls J=1s adgi ppen) Joamme 31 el (6,9ld o
dolge” NGl degame (Vg ame (0 (2Ll 955 (559l I jabine s e st
L’é.:.ﬁ.?ﬁ" 9 "Lg)“A—Q'QH HMoslanul Mol ‘"t5>‘J‘19" Lg‘)i’ "L‘Z’L}i&ﬁku 9 ")‘}1"" ‘"L‘bf":““‘ﬁ‘"’" ‘"L‘Z’J"‘%T)'é"
gl b o¥same 0 5 4 ol 3 cof i OV game gabphan | ol Bos ol Jpame Mdang

2l oo Vb oy (sl y9ld (lusog 4 S5 5 VL (555l

135, o0 H5A 0al astine iyl ,0 ) SlMasl @ebinl ol jo -Y eoke

5 i) 9l b 4 8 gz olie S8 b b Sl enh il esle b 5425 b 1 Jyama (A
qul; odg‘.w) ‘SAB &_))UGJ

Al Ao Sy ol las BB (S5 O a0 4 aS Jaame 5l odds asle idn o dadad (0

FB g oad o attie Jeaxe b ol glaskad cole shied oS 7 )b L asd p o olb (¢
bl (g5l

L oo ,Sas i b wloads ools 1,8 pa JLS o 8 Luils elul oS Glekad sl glacgamms i (&
@ oowidu oS jekate 4 wOlakad fols S8 pa LS jglate 4 Ojlae g il Acgee s Sl (&
(UrS b Shes) it S5 b ol i3 S

b S0t (lise) Jpame Su 2ld D5 S0 cuz dapiic ol )18 v LS Nojas
D¢ oo ol &by wgs g o) JyuS g Jaeamme 5l oolatul (gl a5 daasl p dcgemmo b dol o 1)l58le 5 (7
il b L hb et @kl alus )0 05l oo £ A dlus g odids (Ghdwd lj8le 5 LJB

gl 2Ll



Jypame S5 8,80ee g cdlo jl a4 atws a5 8l 5 L anld slb o >lhb wahd o oS 5,5l (7
S 3l b b asly poldie oS5 0 lawg a5 oS (6,5l8 o i Bl Cole suldS 5 y5ld (7
098 S lwiygp (P10 dcgaze S b g ogd gyl B Sl jgld b oSyl

OF B ol o (28,5 515 50 (oo Jgame o (5518 s s SIS (5,518 o (&

Jyame ol oS

slacl o as 2 cole (6,9ld maw b 518 (5,9l8 pdaws sl ol Cawddy 3wl 15l pelan Litel (B
i 69k v 3ol 9 (F oae) sliel (n yiinn (655L8 haw 0 SVL 4S5 pebar il o ¥ 6
Dyl dle> S 1) () sue) Ll

Iy Gostem Cnly,y (6)9l8 g (sole Chglan Byl 5l 4l jarass 4l)L (e a5 b : blex maw (|

bl ooyl g5 4ty g (ble> sl b

Folo> Tobw (i g DY gazo gl 09— pgd Juad

5 S Lo 5 0 e (55,5 15,0 by s Sy 18 (5,98 e (1S (6918 rbaus —Y 03le
e oo et (S15 (659l8 haw jliel g oad (sl Jpare o

3150 53555 5 53 b sl allS M 5 Bl Gliige ol b (S b (b Sz (A
)

Sgzge DUl (a8 3l akegy ooliiusl Cqz (b 50 5 ylss -)

b o as, Sy Guils mlaw -¥

b 5 6yskd 5 2l e Sl ailiol gl ysliws | g S o g Y

b o Seibeics 0y g Cle i -F

092 g0 DU (1 e 5l (638 Tas solatul cya b jo ciegh ailgii, -0

My g Cole Glapiuns (Shagh dlgiiy 7

Mg g cSle sla by, (0 Sl -V



2958 53 adgl slge g Slalad a4y st Slacadgaze @) Cua wdsi Glats, 5o El3l 5 6 )sls -A

S oS g Sillely ceal (35 0, IS o aid) ey Ojlee 5 B s -

oYl Lad ads Il L 5kl

) O)lge 18,5 a3 0 b g0 paly g ooy GLQQ?'“}T sl b plsl o oL (¢

S Jawgs Gloas &l mlaw (IS j5bas g SV game obaasin b adgs )0 ras o5 -)
2955 (BB 5 (D598l e Syt p3 03be b e S Y

(0055 solaul slfiolo;l (5)9ld g (2ls plaw) oole b stz (52,15 09> laws -Y

3950 ) gl 5 2 S Glsie arosle b g o5 laanlb g b (S Olee -
2988 9 Lo 59, Gyl g Ll mlaw b 25 9 62,5 o 4l -0

ooliul (sl gy gt S et (05 05489,58) g 0550 7

Jyaze slizl g laad (53] (528,585 )3 b odg 8l (b))l & yoeie (28 1l (&

258 U3 (2L Le3T SV e Cudgase ad; (&

(el 55 J1s 50 oaiiSadgs slasd az Il Jpame) Jspame adgi (o9 (5 laxsl (2

Vb sl e Glgie @ ( SIS (6,5l maw bld 4 oBisles [0 0uls &Il Jaame cp 3YL =) 0pad

ol Jlxe 1) s sl sl o] el 5 EVpame plo goipbie 5 oad 45,8 L o Lo
(35S 5 )5 5 U1 g ¥ g prbas 46 5) o5 s olStnlas o o ail| &Y g o gispelas

b s slls Uiy b anlp (b (bbb wlidad Jols Jpame Sy 5l (pio aziliz Y oyal
9128 s il 35 32y o] 18 a5 b b Sl 5 033 555 51 5 3 (sl g
ooy 9550 50 Joame Sy (SIS (5,5l s W dmlys eni (o (] (58,5 1 50 (9 (SIS
el 92ST J2ls yo (Al b adgs LB



SoulS 6ol Jlas sl siile slesl bl 5 sl Jgama jn 1510 cle glasyabd —F sole
slass yo il 4 Sygocple jo @il (V Jaoo Bilke) SIS (5,5l8 mlaw Lol slass 4y b Sl
gl Cule 5o 0sdee et JBh Sl (6,58 mhaw Ll 5 S (555l8 (SIS e Sl IS
GlS slags s 0gh co (rl ¥ Jgoz Spge 4 JB cole (6558 mhaw Ll ulel (ol
13l pj 0)lpe Jold Wlgioo Jparme 1o lp Jobo coble

Sl gz (A

Gl Bl kol ol b sl =)

b Y

alp b Y

SRl ¥

Slge (&
gl Slse 2ol Ly wdgs -
o al> o 50 Y

a5 Blbes -

S8 oW g Jyarme SO o ,Slas jo bl i s Jm )5l G og oS andeis <) o pad

Sdbee (8 Oyl g 2Ll axly coles j0 g Jpame o (8 Wlid )5 Sl bl agd S oduoy

Lylis @ axg b Jpame S5 50 6558 SO ol (S a5 Sae (s s dales plsl o] SIS (5,6L8
4 &y yol cpl a5 0925 AL udlS (6,508 Jgame Sy90 50 Jg 0sd LA suldS ol )5 5 el

ol (&8 Glaliss )5 aseis
o olinlad jo ygax I wils JBls colu oS g 0l G Blas glils Jeame axilis -V 0 pas



SIS 555 s o sl S5l il sl 5,58 S bpi— ) g

JHlo cole guuls g p5kd Blas | (15 (55l mhan 5Ll

¥ ¥

Y Y

Jols cole 6 ,9l8 mhaw jLiel oll p les zobaw — ¥ oo

alem o J5ls ol o5kt s Lol

*Jd ¥

Py ¥

o g Al

ol \

My g8 So sl (hle gl (VL %

(5 &b 03 sho Gole gl s

Slass 4y L g Wloads ol il Sl lare @ a5 ilos 5 il Jilug 1 eils Ol jugxs —F solo
o it Lol Jgams Jole ulem gl s s Lol Jpame 5, 8 B ead 9l
i S s e g8 bl 5 Wson o Jpame S ol 4 o8 (J5To S5l il Sl
U5 cole wlas 5 wole Jlog aialss o lusline azsliz 13 aril o 555 (6,5l Jobeo ylom
S 3 ol s lye ] ol b sl (958 4 Lol Jpame Jolae (lex mlaw b 1) 095
olfs Jolae solox b b g 8 (sl e ol Jsamm (59, 0ad anl olass 4 ol 542 )T B o3

sl Lol



Y gazo g gl = pgw Juad
by Jyame ;o 3 cols 6)5kd mhw slasl 5 S8 gy5ld mhaw jLl (pend 51 e -0 00k
il g g ot plovl olfiylas i alaS 5 SV game oles gdingelans )5 26 ki IS

Sy J2ls> poec EMbl 4 DY gazs

Sln ¥ Ceg )8 9 Sl Gln ) gy py8 bl g5 g U LSl Slags,sld S -7 eobo
sy (2 el 5 gl p)8 0l se ()15, il JUyg 0 5 JeoSS (polile <5l Lo Slge
g0 (5 ke Al & s 5 (e Jazne 58 (6T o] Sland 5 ST sl y5lid 5 0y

JHlo cale guls slag,gls pdlel o oolite oS58 gleol Como (S maeal bl ) 0pad
RET

CS b Gy ) oad ool odlS (slacsglis opog S by o LaL eanlie &go 3 Y 6jpad
Gllae (Btaled )15 0 e g am (D) (2 )i 5 b3l axly lawgs (wjib al> e 2 o Lol
Al dale Jas (LIS § Slalss) pow Jual

S8 5 oals eSS 0,8 bl Bl cole slas sl slawi s (o plel Sygo jo =Y 0 pad
Jo ol bas Gl 1) Slelp) cVgams 5l wuojb b solae o5 ,0 b wled 3,k 5l conl jlxe

il e ol o8 5 snge 31 cile a0l lacssls wdlel pus Codstons

6olS slagsyslid 5 auoil gz olfisled (e g am (J Wlgipe (8 Ol g bl oy -V ook
Jad Slge bl 1 (6 S pmenas S |, G55 5 )lge 5 wiles pladl slite )b 5l oads Ml J51s ol
eyar ) Jyame Sl szl adS Sabea a4 abge ji oS0 i (5155 asbiml cpl saw

Adliee (00 (5 kg DY parme



SbLCL g wlalxs — pgun Juad

Jgame Olasuin g oolie &S b Jawgs ool &)l Oledbl 0 (28LE 468 )0 cvalive &jg0 ;0 —A o0k
adS g ol salgr B> JKisled jo &80 3l 553 Jeame o 8 Ol ¢ b)) axly Jawss sl o3k

Codginns 005 o (AL GO0 Jaame ol (sl oo ddrie slasls,l 3 L ool jolo slo,gSl i

20,5 50 b den > Jpede S8 20 g 00y 0ailg i b ol 5 5 olialed 4y (L) g 500 45550 e

Jyaze ¥ 5l o Sledbl &l)1 jo calsd) Vool mllae calss 0500 ¥ 3l s sdlice &yg0 0 —A o0bo
odls yolo slo eS8 M.wsm.xmlpémoli&%m)oﬁbjl woliie &S 0 (ool oS 0 S

Ol g sre 485 0 ol Cudgtnse 00,5 o0 B SO DY game adS (gl ool vasie glaols |3 L

30,5 o0 Ay > Jgeniie OIS 1 g 009y oaiiig 8 b ey 15 5 ol led 4

Gl L olie o8 ,0 Bkl OV¥same gaizhaw ol Cyo S0 owyp Cwsles o Gl -V solo
JUSERLVES Ls..oLb.o AR ;;wls,&)odfss‘)yo 30 0,00 0gzg yug,8 oloyl 8 e 5l LU g iae Slasius
ghw o der > Glyie 4 pSde Jpame (o> mhw il Glhe olfisles alim] b (ole> haw




(JLo ol pod 4) Sl 61y THl5 9 JS10 el sla,9l8 " US oMol 08— ) Camgny

S5 [ ool : . . :
oyl JSls | WU ST 5 005 Jlo Slyie 4 Bye 1 50 oad plel i) (s)5lid lgie

s

JEOET

e G (03500 ¢ygi g0 Clw

oS i csla iy aliize L Sl el
ol esle wesd 39 e g5 g0 5 edl (90 5 odigye 8 K L Slabad bl
S S liss 2 Seig Sl slas o1 5L sl5
EE L RUSNTSE Slabad (g5 - g (Gl S eI gy (> Dlles
ol el Sig Sl slas g (>rk

Jsls esls cils glac B ass o)L

oS b esle ST IS TRV IPCORUIR o] J PP
oS i el (o 5 00 lid dod) (550,40l g J S pims 9iz] 3 > b
oS i cole e oSl YU 3 g ol M s a3 )b

a8 |
oS i csle S PO TVON PP I UNY PR K PSSP WU ol b 2 b

A SURLIES W “sal.»d..m “_g).fo)L.\.;‘ ‘)i.ppmm—l)s @‘Ac

o sl 275 el g 3llely (S sl 38l 5

o T o o J38le 5
Syl el Z 9 JS g s (8L 0 sl 8l 5

SS9 pas Sdgtus 9z 99d SO Jouz cpl j0 09l ool Lasid oS (5,5l8 lgie 4 sg5 00 Jleiml a5 olas skl pled g co Sty #
ol G».é wLJ..i))lS odgs p Lb"j Slaws e g 6"\1?15 LgLasd)jL‘.é YRS LSy » ! GaLo.Lc J)...u o3gs p 6*\'.'15 6&6)5U3

sk

cl" L A3 by (U el Mes s el Glean Sl (Sl colite oS bl sad eSS Jlie ylgie 4y ald oy
Seolatnl sae 4 J3ls cilu (olite &S L0 bawg Cole e 4 080 Sl .l S 03 Jaame bl 5 g s, S Gl ) "z 5

Lol (G15lg 0 lge gime 4 ol C Ll g Cle gl S5l slracgese plu sl eolatnl pae 4y S (55lewys o SN0 550

il (Blol oy (0938l 4y i b 05 0)ls o8 JLid 4y 5 o, S5 o 1 o] ls s cdblior (laSs 3550 b daled aiz Lyl azliz



(JLo of yor 4) Slg0 (sl EHl5 9 510 cluw (slo5y9ld *US oMel 0,8 — ¥ Cawguy

Lo gt

Syl By | ML eS8 5 005 Jle lsie 4, Byo ;50 ond el glie) (59l lgae

C)l} el

ste st st
sieste

i adgl oole lgis s g 8L (oliSE g b el 09y cS L

1o g

adgl olga 40,5 Jlo Lole

411.19‘ b‘}a ua...l.?ﬁ

Jole el

Jgams clos lys o g 00iST w0aiiS Ll iUl oIS 4y el

kol b oy
adgl slge

LA W

V Gle Jgpame aloondiy SN L (ploard it

A GO RLIES W

Y e Jyame > b (SolSo 52

LA RO W

el Jyame yiw

Fib al> 10 52

. 56}[.&1‘&.’?' ‘W ‘ua.z.b'd'

bt Cople yos g (g5lu s

e olsS si g 535 o Jele

Silsle Sldas 5 yisls >

é)‘)D QLA.I.Q.C 5)# ‘uu.:l.i.'; GH:A?.U

S ST VU SONT OWTP-S WK WYL gpap-S W INE

3 poe Slgias (57 955 1S3 Jsuz oal 45 98 03ls el GolS (5,5l lsie 4 05,00 Jleiml a5 laisyslid plos s e sleriny T
o @3 u,,l.;..;‘;)ls oM Lb()] Sloss S g ‘_g..\.:.lf ‘_ngLg”L;_é ATyl 5 o @aw.a us).w IR VI (5%.15 6b6)5L;5

sl L "61;'>|\> ‘_g)l,;wdjﬁ" ‘"J_">L> L ‘"CJJ.;L ol sleas 55l S wl poldie &S Ll 00l JooSS Jlio ylgie 4y ald -
Sosliiul pxe 4 Jolo cole poliie oS 8 g cole goe @ o5 0 cole wlad od 095 Jgame wlal g s, S sl |, "C)l>‘

ol (G15lg 0 lge pime 4 ol CEll g Cle gl S sacgese Ll eolatnl pae 4y S (65Lewys o SN0 550

il BLol oy 0958l 4 Lo b oged ol op JLis 4 5 oy o ,o |y bl g e bl so Sy 8,50 b £5 iz Ll azuliz T



ol & b g o sDCwow



(O jugemd (8 Wlasiiin Lo 1S5 Cawguy)
YU gleyy b ).JLJ o & 8 wlazin
SEESTIIN

dae g0 ,giSED dlaws
Csl(Na) Jiwy 5
gy Frarkes Ve e Jliy S ojlu
By foskes AFEFOIF 2SS p gl Sl o colass
Parallel Hole ,55ledss ¢4
oS ol VIV VYT joiladsS cwain Slasin
soskes VYEY olSius 513 oliad LS5 o
yowduo VAE/Y SPECT s S5 0>
oo VOE /) o 390 S5 0
Sy (¥
Cw VFA/D S5 o
35! Jeazms el (ol
o3 ks s ol by
SIS e Jlms ol Sl
Sl (Y
Ring Gantry ¢, ~Ib
Slegsl SPECT s > g e &S >
az <[ f s e S8 e
4l jo a0 VY Lis o Sy
a3 e eSS i3z eily
FogBle 10U 5555 (elad &5 > 03l
pAS Yoo s S 039
oS o VOHY/V YT pies olal
syl Goiloy g 50T (F
b 5 (ST 9es sladge
AesVA Lioles s yilo
YOFs YA YA SPECT poad s 5l
Bicubic 4 Bilinear ,gai ojlail 5 o,65l
YOFH\YA v gl il
OSEM (MLEM FBP ,gai 550, i,
Jole s (B
Intel Core i3 3.1 GHz ou5jls
500 GB s,l»

4GB 5,500



(#9583l g ©lous g (BB Lyl pd JUo 198 Camgny)

0?93 5l o Blous g (L bl 1 S0 Jle

eodd Sjeiawd g Dlakad aygei Sy ] Oleas &Ll g olSiiis g b yuen ol (8L ciles leas
s Lyl B S by o aelinlas Jg el Jlo S Sotey

codiys3 gilband Slge 5 0T 3585 b uled by &l b (g (T 05 Dllug By Joo 5l (20 Slodo -l
5 oad 83 leleallgins 4 zsi (2 by e oolitul 5 s (anb Sole> (B g ae) il e 9 08
o slocaly ax do

Qb o yesd &80 B ales o pobdl lawsi b g ail oalls (g, Sws a5 SlalKius -

oS (53 » 0 i slo ol Folsn 0 ol b g (5, Ss 55 -

CS i (Samlod (j90 edi 5l bl 4555 0 -]

a8l o GBS ol B yao Slso g

sl 0as (b TS gl olBiws 4 SlaslE 5l o slaslE 5l eslatul o

Wil ol anie by LS o Jlo Ve Say (89,8 5l e Oleas

f0958 3l o ©lous g (LB byl pd 190 JUie
eedd Sjeiawd g Dlakad aygei Sy K] Oleas &Ll g olSiiws g b yuen ol (8L ciles oo
il oo b anie el LB 5o Jlo Ve Doy (5958 5l ey Sled g il Sl o oy
s Lyl BB 3 byl o asliles g
by Oyl b T aland olse 5 O 39a5 b uled (J&g o g sy 5l b Sluls 5 Sless )
(b Dols> 5 3 g 0 i3 p Sllugi cuad jlé 908
4 50,58 Jos b oo (gl ool o slas laibinl 5 6 )55l 5l ) (69)lse b oKiws 3l Lale oolaiul Y
ol losaly ax s 0 oals SO gleleadl g
et Sl piled g Dlies deeliiws plo b oiws bla I L kle Jlasl 51 06 slo ol > 5 Slas ¥
wogre b 55l
Glre i ol 3l bugFirmware L aslp 581 0,5« bl g9 1o Sl j9, 4 b coas 5l 86 Sloss ¥
gl yrend ———— S 5 Bl o poBdl lawgi b odlds 6, SCus a5 pladlKins 0



(X )
#
. °
Nanostructured Coatings CO-..“,...

ollwd b, slonl

5 bl Slasay

S9)




Nanostructured Coatings Co.

slay al b

do e

o bl

o e

a1 Sl

P
DK.:.M:J

6)\.)\.,‘ ob

S

J=1e

S Y Gy,

-

S0 L )

LM\{}I ﬁj‘g el§2-.> lalad Qb;ﬂ.«}'

&

sobLE

L s

L




Nanostructured Coatings Co.
D Aede

S slaa¥ SO Sl oY gl e ol sltle 5L s i oS S Crle (g5 gy SLESGY NEC

5 Oleils ¢ cpizs AT le 5L 51 (ol Bl 5 e olKiws pl ol D Jasee 53 3L 5 AS S w
Gl aas o« Sl gla ol losl 53 015 oo ol&aas ool 51 a3l 03,50 5 (6551 pgeS Goo b s sy 0 1) O Sinis
= Blb gl & gas edalie g S S gle sy S 8l gt S 0S5 G o e 5 S S
ol Gelain Sl Ll Ol ) B Y KON 4 Sl S S S See SS @ s sl S S

':)ﬁi&ﬁ.“.’: )}:dL:.AV' Ud‘};w b nKl.wJ

il 5 ety glaels plowil sl Ol 5 0 S OTL LI Sl olKaus ol K5 sla S5s 5l

Jfbﬁdi)lcgliw‘.}@;%&c&‘

O R-t7P T SN A TR 1

om DO sty ool Coalam b oy ol o3 ool liseY s, M e i oY leds, 5 S

ol 503 08T 58 0ad esis ol 5l e 00 BV o3l U3 olid 53 5 055,15 S (s hadlys AT 5 1S
b 8,8 o oled ol odd a0 (555 SLS Y (1 5Ja0 5,50 Bka oS LIS (g 40 St 5L lols S gp
ok IS5 slaaY () sl ) dewdo Y 3 s s o3 0T ) 31 S0 se 0 oS el la o Ol Ly

Al o enlie Sl oSG 5 andls (o gl ( (St ol s ool @

—  Substrate and film growth

SputterigEJ I 1 |_

Gas ———p Sl

e ©0_0
O
| |
* — Sputtering Target
Vsl




Nanostructured Coatings Co.

ol S5 Slasiie

S AS T s ey Lol en s

e V el 5 gl Bl 4 S i O (gebaie sind V)
oo Yo calaioms Ll b 5 5 e 10 calaioma 4 Jlasl 05 535 om0 T3 S iy V)
ol Yok e ey s v

A sl 3 anie Vv

SIS S S g5 5 gnialins ¥V

S5 e 01V e35dms 53 lie 5L Y

D5 ke T S0 S iz V)

e 50 Calbs 4 Bs L g5l Y ST sl 4

s OF &Y 5 eSS s v

a3l 5 0651 Jamn 53 S8 2BV

Ol i 3 Sl Gl

abies 09,5 4 58 GF Glp S

R T R v N E Y 3 F SRV 4




Nanostructured Coatings Co.. c00000

P olKiws S Sl Slaseie

XYV Gl Fi ol > 5 oS3y v

PLC J S i ¥/

fwlvwdjﬁwhuw v

&5 S s de e L v

(S5 Gy 03,5 Sraalst 51 ey W 4 i) Sl 6l B o
(Gas Valve) daises 05,5 4 05,1 55 G5 @lp B o Y

el e Vor LS 5l e 0L St anie Y

el S S oS v

Ol Jlasl 5 S0k o 6,8 o3l oSl els v

ks oS sl S Sl els vV

LS gl J xS bl gaible V1




) XX )
Nanostructured Coatings Co.“““.

3 D) dm‘\gy oKiws u.é,m

@Jﬁa.ms.«s@w,ﬂ);&‘@w B WS e gl il gl aliioes S (S0l oS

é\.ﬂdﬁnlﬁb’icudﬁoxﬂi&ce&wbéwjulééw‘ (M}TW)‘L#S&JJFJMGTLE))J“KM’

SUSE L Kpslsde 53 oliws S)gw ud s abaises 0550 w0818 Jlaml 5 aslsn 3o e i Jhww S

Ol 5 48 soes W}J})‘ze&g&qb‘\h@‘p};ésc Mc\aﬂwdu ;.JTAJ.:BJ«SQ_,:.:\}JJQ-

4.36‘41;-].4):6‘){3})%&.: &S‘UMU.}J .J)‘Jét;.- QTLSJE (Shm QJJJ Se@é&fﬁ‘jg@)ﬁ‘

el 0 e g O (loialy (g 185 S 558 o adeid Color 3 xS 20 V) i b

sl 0 0315 (Gl aladme (gaiS (gailos 3 glds (595 0 S 05 1, Cw)\mm@ubnsw;}g@u@_{;&\ﬂ%&i

el ol fuate oA cpl 4 3l 58 el

AT

L




Nanostructured Coatings Co.. c0000@

il G oyl Sl Y gl s e geslell S3U L3 Ygens 45 (55l (Target) s

g o i B (g5, Ay S e Target Holder of 4 45 G o 11

ale olKaws gladn] g ann J a8 Llly Ko S 5 uls S ile &5 el PLC W«.:}P.wal.{:.w;
55 i alele gl

G 33 05,1 58 Kl Jlal oo 5 Do ey Sl sl Kl s (55655 ny oS Jlasl s

(Y LSL‘”) .JJ‘J )‘J'; AK.L.».} C,....»b




Nanostructured Coatings Co.. c00000

Jlait Joxo Jailelal>
ol ol § ¢ wls S3Ugy s J5 o oy Sk
S Jlait Jowo
oss 5T 6

eKI.wJ L;._}J:J. QYL&J‘—YLSLM

:eKﬁ.u: ‘5)'|JJ| ab J>|]o
Al a8 g W S e W e 5 ol (gabaine ol ol gy 4t 0551 55 55 olKas

oz S35 2 o8es Il osled o S o 058 3 blast b 1 O ol 5y ey 038 5L 51 e = )
e)wry&‘_})t}uybéuuuﬁdﬁbwbbJ)‘J)\ijw‘))‘ﬁjcwbw‘).} 0&#.}6})
Olge @ mg opl 3l 3,8 Al Cilpn o5t (S Sy Lo 5 1y L L5 g Slasiin 5 olSGs L o

A g bl oS S (g e

S s OIL o x0T (50,5 45 (Saadly 503 038 5L L 508 ol 0,0 511 gsbss Gy = Y
Loy MAX dle a4y ooy S5k ooy S5 800 U] Olip B S o o pmasin 855 L1 OF joed i3
SHE. S S 1) o) o Iadoms 45l dir Do 0 oy 035 (pd05 5l g 5 L Ly B 03 e

(O ) o5 andlle oS 55b 4 g




Nanostructured Coatings Co._ c0000@

0 jlwal yOlis
oy 3999 OF 9

oL e = 0 sl

Osm OF S 53 0l esls 13 Koyl &8 AiS S35 5 03,50 L3 OF o 4t 0555 311y o p Sk e ¥
‘mcﬂﬂsbé.x;\jml.xf LS)UJJ%,LSQL“JLSJJ‘)QT Mbw.)jz- L;l:.-)J s 4.:‘9.,\.’.’1.:.’

Sy e Cews bl 550 0 Sl 5l a8 Sds

3 S Joy ol LS &b S 4 S S 3l 5 o0y ey s S s Sls- f

(3555 Gy b B3 15 (sl e el 31 50) S ik |5 OF (5iy oS (slaes

(".:‘"“)L"SJ3L5JU))L5));.’“S‘JGTJ":LS) L olSaws (555 2 0T Jlatl Je ol e G e = O
Rl KaS a ol 035 sy 5 poeelt e opl 3D (B gled) L LIS s, S s asls 13 Gy

(Jw:lv M‘y rL>v.:| c[il,w: &”"‘J




Nanostructured Coatings Co._ c0000@

S, e 055 gy — Pl IS - gl

33 Gl o ke 313 53 5 (lns ) Ao olKis 4 0T (35 ) 65 &0 b 53 15 ol ey = #

..u.ub;@uoﬂgsauj\giﬁjﬁtuuw,um)m&m

j}ﬁ 6&"! ))ﬁ; éj)‘dﬂfjl}%ﬂ&)‘)j}j) .L;Jj)\.) Q)‘&ﬂﬂﬂ:@‘)a&:‘.«:y\ d]sv.:..u— \%

(s dal s Jlasl | JISl

w@s,i,:iu;g..sgz@TQ;JSO,:,Jp.wt)LsL;uuTWw&wgﬁdu@so;;&:”g- A

A J\A‘)} o.L»JVLsLu.‘go.L'Z &5‘9) N

10




Nanostructured Coatings Co.. c0000@

\AT{™

A ) 555 0 5L Lol 550 START WS 055 L

Pressure gnTor_r) :

Vaccum Pump
ON

oKaws ool g5 = A slas

oS 05,158 Sl Jlast b oas plmil | Sl Ll 05551 58 51 gzl [LEs s daaly e ST - 4

O s (Slp Joos BB LIS wintin ) e G 31 0SLT S IS S5 il 638 3l ol ol e

o 3 48 38 S Ll 5 40 Sos (5 5l 5 (S a5 LY (5515 SLad el 2y ol Y0 PSEL L
05,5 byl ses S 54l )U'-”‘-:bmijhjw LS L;fT‘\il?U:e‘)--U‘-’ sl °L<1--’s,p>;

tokS Y Gy,

11




Nanostructured Coatings Co.. c0000@

S ol8as 0553 B e SLSG SiSan b1 el 5 03 503 5l Blal L 1 olSaws 53— )

~~~~~ s oke 538 Sl A asmspde Sl 5 AS ) I3 |y slated adibmayps IS8 L Kl Y
LS Jeol Olebl 0T (55,

S5 1y 3ls o3 oas s a3 &S Lol Jiselt 5 g, AS cabises 53 O Aty 3l Olabl 5l ey = Y
o ol (g5 2505 e Siiled S8 w5 Al

S 555 Ol (sl e gt Adl C30) A g ados 3 5 andlIS aliisee 6 gas aSST 51 = ¥
g $3305 S 8as LIS 534S oy 4 158 3555 Jhsd 035 e 3 Dbl 5 (5,80 513 bl s O
5558 SUT i (6 adsu 5 edd sy (L6 ey VacUUM PUMP 0S 055 L 0 o) 505 sbr
5 0dd bl i 5L e ) Jliomes 5 ST s 53 40 65 Jled 4o (555 p ol i SLES
D3 JLES JRals 0als 0L a4 SUT 5 odd jalls (3 o o303 Shaled 300 s Sop g0 4 S2alS (S5 g
22508 ke Ve Sl S L 4 akds SO 0l s el e dlile (Sl pde D s 50 S e i
oged (e Laaly oz 85 pbicas i Do (nl 08 03) e e O Su3p 4d3s Y 0L

MJ@Q&L\)QL&)JJJWQ‘%\ 0)[.4»;

TO-

AAR

—
.
.

I

Pressure (mTorr)
=
—

O+

\ Y A ¥ 0 b4 Vv A q I
Time (Minute)

‘)L‘)f)wa\ﬁ-’d—\ O‘)L‘)«;‘)‘Jﬁ

12




Oy 51 ol g cdons plonil 1y LY e 080T 58 51 (5t 3 dls RS &S 5550 3 -0
Lo 5 OF Ol e 48 08T 38 B 55 5L st Ve s Gas valve o 5 e Vor ssis @ aaiss L2S
30 &S J xS 1y 85T 58 55 Ol 555 e p—:ﬁﬁﬂiﬂ'ﬂ-’%’-ﬁ'dw oS (333 g i S
3yd e gl oLy 55581 3 253 aS Jlie 5038 1k aS (60U ey e Sl ol 53 )5 50 alaioes
S Sl g i 53 K03 Gl 5 05580 < OS] s pde Sl Oliabl sl (ol b S
350 oS HLE3 Tsdos doas o3l 5 4z 1,GAS VAIVE b 0481 58 dau g5 abaises 055 LE3 5053l
31 S 4 olSes SLES Oewny 5l Jas (S SST LY LY 1) e ol Al 0) Ll b 55 e Ve
S5 s Gl p 2 5i iy SIGasValVe ). das o 1) Sy Skl Dl plndl o3l olSann )l o Yo

Gy ool @310 oy JS352 b 4 0T e as S 5 Sl iy 03 £

Nanostructured Coatings Co.

b osle g 5 ORIl 5 e Thickness settings (¢ s 5,\5 Feials Sl esliud @ 5 S 3= 0

Loy L glesle gl p Gs I 05 S aslol by Jlis oY gl ks 55 cwlis « Tooling Factor

(4 5lad) (o5 ol grnaabins i) S Jlab [ ab sy o SilS inolsies 035 Jlas

amoE:
bR

Start Frequancy | 5982543.6
Frequancy ‘ 5981005.7
Thickness (f,) ‘ 14.5

4 sssesesesasenenanananen

Zero Sensor

Gaa | 1932

Target I Target Density

Input Density

@Muw&utwu-aéu

w23 b gLl Jli S 45 S50 530S b Al e 1) mwculins Thickness Metter aus 05 L- #

’\":‘L’gf:’}‘t}dt})bwgﬁ.‘ASJ‘CAJfl’”HJL;’L:"‘L.’.YJ"‘;“\?"};L;‘L;?)}“"J:L@JML"’”\";"

13




Nanostructured Coatings Co.. c00000

}sde St alaiee S 5l Y 5 e iylsaS (s el Ve gLl sl Tooling Factor s ,ss- v
G

e |y Sl Y Sllee 55 g0 Culbies 4 Oy L L3550 55k 4 olSans Als files &S S5 53— A
S ol 1 b sy e cules Required Thickness is js us

AS i Sl skl L3 SLES @U\61)uw@ﬁ>4§2erosensor¢;§o>3p -9

Manual = o> Sl Clanl b des il 1) LS Y Sllas Olos J S L sl (0 S S50 55 Ve
L asl Yoo i Ol ofaus Cojsanl o 53 S Ol Slis Y ¢l 5L s, 56 0l Sputtering

b asS i, |y of Sputter power uuS 055 b e 5035 < bl do s 0 10l 1) 5 55 50 Ol Ol e V)
SIS oL s i @ Qgﬁaijwmwf.k&ojsz). S sl aladoes s Laudly
(48 anr o

il andls sb s aas il SIS b 4y 5ol Ol a1y Ol ¢ SVL S5 AJ_Y'CJJ«_)'L:JQ)M);— VY
Sl e LS 553 S VL 0I5 L SYob e 815 A el it Ol cxr e YL O
S slos oS olaws blim gt Sl cpl 3¢ A dals abaise 53 Cad s IS oty LS
s dal g |“Ls;4>,u@,;°,~t>,\obm&>u)u,su;fu L 1S a5 b 4 dade Jioles

SHs pl i 0L oS g 53 1 3 pd s Sl ey s sl ol Sl oo Voe (VL 0L VY
S Al el s g sk 4 LIS U

ois 0 akds 0 e g L5 ke 00 31 YL OL = U JLis Y e 5l e oSaws jes Jgb il gl 2 VY

s Js Kot Cao b azds N e @

Os05 4 A lsa i 5850 b U e S 5l |, Vacuum Pump JQS\JQ(@LL’-QY&JU‘ o V0
s Sl ul s sl 1 Wges Wl e e e aead] JLES 4 U 5 gl L adds G Ode 4 ddaie
WS s v csla ) G e 6,6, . Jéséj\))?ﬁwJp&TMj“ﬂﬂl{t‘ﬁw‘;&ﬁ

14




Nanostructured Coatings Co.. c00000

M&céﬁjﬁ‘@)g&u&v\wf )lJ‘i“:‘:'FASL’fJ:)\)gJL;““i;Cf)lG&NJC“AC*AW
s Ll o gasen Slagw 5 Ble SO S b b sl (ST oVLalE MHZ 55158 Jis S ol

ng;.abw s o eoSaws 5 05,8 5L SHIU cond suiSKa jly 5 350 ek 0/ J}J}-@'AW@@MJJM;

S (Gols

Thickness settings 1S .l 13 o a5l s ol w3555 sl s e Shales ) mancalins Siso o 2 4 gles
sde gdas e il Gl aN 5l s, Jhey S WS 5 Start Frequency  sae i ol g S Jld
1Y Cals a3 nl (5,8 o3I L atabins e e o Ghled SLiS Y e s L, ol _I8 5 Frequency
L Sputtering On LIS 03,8 gy 5l ey kol S L SLGAY Jas g, Sl 3 LS e anls 2o gL S L

S ho |y gl culbes Zero Sensor s Os;

Ao b Oy b Dl s S Ol s 5 Cales Al 5 s Required Thickness s s

A el gt b gne Sl Y e b s e

);C,M\o.x.;l':cMJ.@_éL@JT‘_}JK%Q@\J@J}UJALS}EJ\)AJ\dﬂJAASJJ«J?A\}}JQU; s,ls Target s os3 L

stdw\‘)#))ybéugliacustom wuw‘b%ﬁpCM%&‘)J‘)JF#})}AG)[A‘%S@J)M

4 Ol (Tooling Factor) .as 556 5 (Density) <3S, JEo dlesl L. osyls Y cubis b VRV I

bl 1 el a3 S5 515 60 513 Y 548 o Oles 53 i sl Jlim S aSl o 57 b 505 sl 2
5 <l (Tooling Factor) s S dles &5 Cd b Cad a8l Culhs 4« Culhs sde )3 Co b S 22li8
S SN 5 g metle Ve gl sl e ol S pdy rt?n.’lbli;ﬂb‘)b)ksﬁjﬁ-)}b‘\{c:?hﬂjwlc ol Jlesl b
3 i G mhas s Y 5 aAlol L ls (6l Culbis A 4 L S Sse sl ) sue daiow
kin 5 sSB l) sae 038 ls b ST s b S nl s 35 S ahiee S S aaY 5 Aol Sole wr b
s Elipsometry  wile olediss b e 5 08 Iy aul o I B s s oals iy b aile (sl Y b 4 pe

S ($308 5 Lalid (pl e b s 5 00 (5 S o3 Y Sl ol gl ) a3 g T (S eIl s

el al ot s $LE )l (] pdin [ S das e el ol sl

15




Nanostructured Coatings Co._ c0000@

O/F MHZ 4, 58 i a3l Mk 10+ 31 iy Sy S 0lS 3 LY (5345 34a5 51 oy & 5550 53 ol S
ely Crystal Status o =y o3 5555 sb a4 olaws Sl ol 55 553 ETCH b53asl b (a a5 b b S s
I, Check The Crystal s, oKavs daty S8 5l b S s 40 ST sl sl 2L 1, Change the crystal
Thickness Meter OF s Ol b S sl sl L oY o3l s & b ol o3 csls dal g foles
3ol LY BT Olse | Wiy S Vsome o 428 Iy 1 sdme GLES @Y 3lrl U 03 S b 8 1) el
Sl 0l a3 g 0 oS (2558 7y SO SHU s LV sled (slas Gllae il gline (nl s 3 g eslinad 65l 3 i
Slo mhu S ol e 25 s (§35 O1 0335 b S el Sl e 5 S 5L T & Tl 53
el b oSt a8 Sl ets 335 SOk ISt b o il dowl (oS Sl e 5 423108 505 5
o okd oals (b ad gl (b aY 4 Ol (dmms 38 35 L 3ud il 0T sle ¥ b 12 b S (5
55 dal s eslimal B s 5 el S L Jl S Il phad s Y (0 0AS SL 55 8 b |y 8 kg S
ol L 01 g L 038 i 5 IS i O Ja 5 gt b Jli S (55 51 8Ll oY adls 51 ey
STl ash 5 48 (Some 5 Jome 53 1) 3 s (O JLEB L 5 blasl b 5 oals 13 el )3 050
el A bl 858 Slles plad) S dale Jlg S 0 55 Osls SLEE LSk 038 18 000 5 03 e g S

Gy plol G5 s S

Torlelnd 3 035 Jhoged =V sl

16




Nanostructured Coatings Co.. c00000

oot BB Ll gl Y culbis LGN Ol 5 Oley e xdls 5 LS AN Sllae SIS S s aS S e e
chkﬁduﬁﬁjwdjb&l)_ﬂdlﬁnjﬁ:awjJ&QW\J&W(QY@B@&ﬁswl:&illijwlﬁ):j

s s I sped Josh anled S L

8,0 e b

b S 5L 1 CSL0 ol il slgmy Lo 4t o35 a0 |y ab g e T T il &850 o 405 4l 5
}ggiﬁ}w\au&:}'}auM&P‘qsbﬁbygﬁ)uW.;,;u?.utscb.ijms
S 1Soma 15 OF Sl 5 0315 513 CSL6 0l a5 0)le b 4 A3l ek 551 i LS

S ol Sliabl 6y 4 256 Jlail s Sl el S Sl eslial b

iahaioes 0955 035 a3 020

Cowd oo s Lsd Gead (o O Szt 20w ) (ASas O LS gl 4l ail sl 055 olakad
Sy Joe 53k 3sln plonil oy go oA dal a5 e d 5L O 5 LT DS 03 0T e
L@jdj)w&uemq,\ﬁc@d;uuaxsg\,sﬁu B 0> &l gl aladee 033 31 aledse
Q)M)Jéasﬁdéjouo”:CEMJ\QJJAL»%@@;L@JT‘QY&\QMWQL;ﬁ&w
o B8 AL L e LT 0 ol o ol i 5L L (65055 ooy D03 4 520 D3 cpl 300
Lg\)l@buwlglfw\J;-L?;:J.ifwj:.MM\?QLQ&LM&MgT@YQ«L&;u;&SL:ﬁ
oY 530 ol Sa AN 534S Sope 53 b () daie a28 (D555 Mo e )il g p s T 53
) O b & 503 5106 (S35 2 S50 pamn IT il andad G 031 513 L3 8 13 ol i 055
13 Sl S S8 4 T 055 5L 51 g e oY (3 S 505 (5l peS bad anl U LS Y

S e L T VL Y ees o5les) o5 st ol b

el 05 S C)b'-

JJ_,JAJWUJ%SM.MK{@:@\O&MLMJ}Q

17




Nanostructured Coatings Co.. c00000

\AA.:Y Jg')' K) olg.‘.'..u.: Olaad m; )2.«3

2525 Jrol Oluabl L8 o 513 oD 0 48 Jiladad dan 035 5ad3) L D sl Sl J3 -
ol 03V S Gloy e 5 IS kS o J;tj:da@_Qéwﬁg;.;&\;\bﬁ@}rsduvfgﬂ
alaies 05y Siladad a4 05 S Gl sk e Al SIAS Sl a5t Lib o S W o b
sk nl (5l p g 4 antl sla iSs 45 S 35 el eslinul G an JL S g S 51
A Coilin

b JSIL e DTG s 038 oslinal 583 B wle 5 S O 51l e Dlalad 055 jad gl = Y
5 6oL b aids V-0 e gl oKus 53 b oY 5 L olakad liS gJ\:SJ..LT\)l@j
3o el cslin b w505 038 St gl 05525 L 08T 5 Sl eslizad L ity sl i LT (6 e
L 0T 55 56303 S5 5ed 53 b S G 03 b doas I3 S daioee 0303 1 Ll baaigal 05 5 S

s

18




Nanostructured Coatings Co.. c00000

P . s é.
Ib:—ﬁudO.»j)oK.mb

g e o&is By Jlasl - )

LS Jols Oliabl gy Candy 53 5505 13 olSius Gy Caas 534S K55 o8 S ozils S5 51— X
AELON Gl s b S S 1 olSaas 0555 o silis S = ¥

Al sy S 53 303 13 0T B e DS ey Sy 3 65 (5655 ey gl = 55, LIS - Y
.%};&@omac)ugﬁéuwwﬁpuj\ -0

Qﬁﬁww)t}ufbéu&&ﬁ dﬁw&éﬁba&mbd@&})}‘ybk‘fru6@‘@)}@)5— 9

Ibﬁdb b\qq‘ M (s

LPJJJ‘Wer'l?J‘aKKM.)))ASdﬁ:.«UOﬁf?‘.ﬂ)ﬁﬁ@)l}ﬁ-ssfqu}o&ﬂéag@ﬁ— )

.Ju.i.lb. . o oae

63})))5)36%[)})3Qgﬁﬁl)ﬁﬁ;.&ﬁwj%SJ&[}QW‘%W\)JJ}SJS}‘— Y

s oy g adae a2 (655 b ST LSt 5 S 3 G o o d S5 A s pde SI- T
Jlasl fous 55 K5 Sodl a8 al go e St 535wy wled Kol 5 dbaies b 2Sas 050
AL andls sy Ll adbiss L Sy

Al 4t VENT oKais as s i— ¥

.JJ_JMutwi\wJ,“;sé,u;?-ﬁ.:wu{»;\&o;)ﬂ,u;\ b ates i b= O

g el (gl aded daise (65, LS (RIS 55 Do Wl 51 2

dolo ol b &S 5 adige b s Lo bl S 5L ST- Y

Dayls g g SO HLAS
g o Ly Sl B g ) )

19




Nanostructured Coatings Co.. c00000

S bl s 0l i IS L 5L 55 OUt 8asSIing a4 e s el S Loy Cl Csb e Y L 5- Y
Al el
oS 01 s e o (Al 53035 IS L 0T 055 a0 (sl ) D3 5555 S 05 60y my = ¥

S s b ead by ol sy ol 0T 0503 4 ST 358 L o3 g et S

395 0 S5 Loy

Sl g5 e Yoo VL Lis - )

5,8 513 il = ;s Thickness Metter as b 5 eslsl LIS ) el = Y

s o 1y sdome Sl Y o3l 5085 St S Sle3 B oan, Yo LIS gles— Y

eps LS 1) Ol en S Sl 55 ke Ve SIOL 2 s VL Ol - Y

aas sl il 5 e Y s lis - 0

Qs redas zeal (OU Tl ol kel i olaas (VL 3 sledsn 5l S s Jlasl - £
DA T o 5 o b il oS 3 4 S 13 15T S50 oS ol 6 b 0T oSS 5 2800
(il jrenke #F 51 iy L0 S50 Ja8)s 0 ob S Jlal s B 2L a8

S eled S L A e S STV
JECRE

Dol b el asle Y cas
ol 5l G ol = )
s el Sl Y 5L e Va-0r esgde 53 Conl jig 0l el b L s Sl Y fee - Y

S eslizal Sl Y (gl p VU ot L oS 58 5= Y

:deijbbLgﬁ}é;a‘

e 00 Szl sl s s L 5oL e V00 ) 5 ool VU slaslis s ey fasm )
am;gczx\sé%xls.x}j\u;ﬁéuijgs@Yw}\.s)l;ﬁs)@lggwrlg\gup
L gd g Ll

il 03 ol ) o S oS i LS Y

LS led S L Il e

20




Nanostructured Coatings Co.

:C.f,U A .C‘)_,«A
QLM[J&;‘;)U)‘QM‘J?J{P-)JNLW\O#}M‘&M&d}‘&‘b@f}b‘;féé)y‘)b

PAS e, c.wuw

fsra a5 gh e ools Jisled i sde LulS B e 5n o8 Jilad ambo 53 &S S50 2

3o G5 e b ST iSaas b b cnl 53 el sl Sl aY s Jley S 0 glal- )
R P eGP R bl a G gl L) 3,15 S3U (6w 4 (S 53 5SS

Fialns s s 4 (g3l gy ey b 58 Ko F b S G S O OF Jlte S 3L

Jis S 6 walbies 8 5l (bl e 55 S| e oS = o1 O b st
o b S S pl s i D5l 555 L 5 K6 P ssde sde b AL adl sy 2l
sde 53 olSws Lol pen) S (s gad |y Jli S b Sl 030 LI Y 5 me 53 g3k e
osb e Sl Sl BB e a Jlg S ity a5 ek (Gl s b esls ot Sy Jly S

sk VU e iy SO L g8 S ol Y ST o Jliy S Sy 4 s

21




Nanostructured Coatings Co._ c0000@

sl ol Siolad (g5, O (IS5 sde iy 5 wdalins b 4 oo Jlmy S 035 L S1- Y
S 3 e S ) S b S5 oS 5L el o Cand Sl mielalbins o AL
ﬁ>J>.=ﬂJL@“”{JJ&S}Qp—’*bm;ﬁﬁﬂ%iﬁhuwbwlsﬁﬁj\{ﬁ‘-%SJ&JM
SIS adaes |y k3 s ¢ dbaliee S (555 00 peelalbis ES s s S by S o gl e

S eled S S b il el IS8 s s 5L ST S

Jis S Il e oo = VY (sl

D olKaws S1L,E Lyl

2O (g oas b aasite b sl 31 03 S IS Sl L g ey 53 S0 )

b s eend U3 L3 s S0 0 Lol (500w 5 olaas (S5 0 sl 2 038 5L g 3 Y
S, Oladas (2 ga

o 033 40 2T 25 0T 03,55 ns 5 o8 bgion ¢« G5 Ol 51 (AL e = ¥
s S e

el e 0353 & aid o3, Al (535 U3 358 L s ) Dk LBy Gy 035 bas—

g g0 of O

22




(0l ucti (1 i 3590 (o Ll ph diged ilazr 0sled Cawgws)

sl e b3 7w el IUT s (5110l 5 o Jame Lol 5
3 65 SLed sl b1 5 b 5 ol DL 51 53 4 mpe e YO Sl Colan b oK o3 361 -
it b s 4k
el 80 5SS G S -Y
b e o 6K Gas 53y 20 VB 5 V/0 ha sl 0l (655 0m BST Y
FaF Gas 53 e e G Clus 4 Dl olr F

38 55 4 semma 361 -0



(yoogoid g o gid g yiSomun| (¢ gueaw| yud S 1y, o)

oo (S fogid Coo ¢ (09 (il o le WS e H1 8 Dbl 050 b egiBs iSiul )0 45T (63)l9e (1 Slege
alsPl sla g g ) zoe Job

Linearity -jog o

530,13 39 g jlag s ilg S g eah wd g G e bLI) T 0 4 col (gl edgame s ael (ol 5l Gon
D9l o (gmyp CB) 48 50 (58 iz Como pae e Glalojl ol

S cdsy il lasl LSl as U5 cnl (oo a5 3505 ooliin] (lg oo salBre sledglone 51 LU ol 6l
Sy Jlse by ol 3 eoliiial ;o wl dedslone 5 e St 5 PHO et « s sty (2015 ¢ 23, (sllas L8 §f olo it
S S cou ]y onds

) ailowe B gy lp (05Kl paenss wiile solid glass filter slacois ol mls 5l oolamwl Sl &0 4o

(Col Sliws BB lacio xS, 3,k 5l e ulis o

il slezge Job )o Joloee sl oslinul b (yog shS (ow)p

J=35 bl Jodome 5l yegls ¥0 oo Jsbo ;o cHICN Jsloxo 5l 5agili 0F+ oo Jsbo jo 09 (o (o) sl
23,5 (oo oolitul by DlogSes Jolowo 5l el YF e zoe Jsb jo 5 yid )0 Jgo (e +/0A

51 (Stock) (sl o8 ¢ Silio b (55 (0505 bglre b sl g0 ¢ 5ol OF+ zo0 Jsb (09 (o (ow)» Zuz
IMNimsLS g0 Ly (95 ydgSe Voe 0,5 aBlal jf Jlio jokar ). 995 agd ¥ 090> (5,98 03 b (mslSgen Coo Gl Jolono
It o5 aiged g lSged (e 1 C T (oo St VoA S90> (598 Qi b (oo ¢ (uSUlpe ) (e B VY
Y Jle j5ba) 055 (g0 angs &8, ¥ Jolas 0235 Jslore nl 5l Gug 298 a8lS] (2S0ls a4y Cesls (oo ¢ 095 3 6t
35,5 (o0 S8 e Salys SO hlke ;5 00l ol zge Jsb )0 0l angd L) 5 0003 Jolre (5558 23 5 (VNP5 VA /F
g oo 485 Ll o (Observed) oo saslice jlade lgie oo I3 5,5 Glpds . Wl cwss snilgm O b

5 Pl L plgs a0l - /Y sgao 10 a5 Jsloxe jl (28, OD)is 55 e 28 2 0 s (e apsle 1
Caulo sy el 5,90 Ll B ogd (oo dwle T 4 azgi b g8, sl slas ol

s, Sy A=
\/¥ </¥
\VIY X

Sl oS5 i il (o VY S, 40 el (5,9 > (Expected) jUanl o)ge Jladie ¢ soel cawas X lade

200 5 oo oyers Bias Jgo 8 5l oolinl b 8, o Coro pae e ¢ alize slgad, gl Al 000 (6,90 i Al

Bigs = SXP ected — obsereved 100

exp ected



= Ol | yieg 8 olfiws SOy HualSgen Cuo lw diges calize sleZd, (6,9 wdx Coro pas Gl ¢ pj Jle

LD
\—YJaJ.’?
(OD expected) (OD observed) %Bias
HUal s j9e i odal oy S, oI
2.075 2.094 0.91
1.66 1.663 0.18
1.245 1.259 1.12
1.037 1.017 1.97
0.83 0.826 0.48
- 0.415 -
0.207 0.212 2.1
s 00,5 e ooliiul 2 s Jae (e o/o A Ji8g il Joloee 5l jagil ¥4 0 zge Job j0 og (et s p Sl
iJolore (pl 4

P NYANY = gl Joe G 03

o TN pe e 5,

) sy 2l VVVIYAR Sl e 5 b Sl oslial Lo 2l s e e /A byl 45 sl
5 o Jless 1) (N8 OH) o a3yt 2 5o 50 (05 s NV a5 ok

0.13911x 0.08 = 0.0111288 ¢ ,5 = 11.11288 ¢ 5 Lo~ 111 5 5 Lo

30 o9 s e e Jloy /) (Na OH)ogw o caliseo slgid, ags b g il aalgs> ¥ sgas 0 sds Jeloxe oyl
Bl Uy o Lgdslne 43 Uy Sl sbaogad st s33m <533l blia 55 5 pliF+0 3o oo 55,2 504 i 0300m
el 0830 5 dslxs Bids g ovl cuwsy ;s id o Jse Le 0.005 4 0.01.0.02.0.04 .0.06
cdale o Uil 0,50 5,9 wdz 5 Jle sl canli Ligoaly 1,8 S 1,04 dgu> (6,9 i ol S ME  aF jshailon
Sasled a1y

clale S o=

0.02 0.463

0.04 X

g ihly Joloe cdale | aml 5550 (5,58 i | odel Candy (5,5 i Bias %
pumol/L

0.08 1.852 1.908
0.06 1.389 1.418
0.04 0.926 0.937 1.2
0.02 _ 0.463 _
0.01 0.231 0.225 2.6




0.005 0.116 0.113 26

958 oo o3l bty Slag S5 Jlowe 5 yogl¥ Y+ zoo Jsbyd (o9 (b (wyn sl
200 500,85 Siz celnSs Coo g ol 5 Slo ax o VY- Ol > Loven ol pewly Sleg S 60 09 (Joloro ags (sl y
led (65K 0 Ak 50 0,38 g |y Jolma ol il p ) ez 0 oy o [0) S pilge annl L1y T 0 5 e
2 009 b Olgien cJley o) Soyelae el jo - alie Sl angd b g Sl waleS Y odgas )0 o3 0,03 el
L ladsbons 5 b Jlin oy S3ad (s S5l T g oo 8 oS pilies ol SOk e 13 1,2 501 ok agas
ol 003§ ale Bias g ool consy pyamls i 0 p5 Le10 525 50 100 150 (200 clale
odale , o Ll s e e (655 iz ) Jlie asile canl b g ool 418 S 1, 0.4 s> (5,9 i L8 Jlo aline

ol SHP i
50 0.493
25 X
V-F g
Slog,Sss Jslre cibale | LAl 5,50 (6,50 i | ode] Cewdy (6,59 i Bias %
mg/L s

200 1.972 2.007 18
150 1.479 1.486 0.5
100 0.986 0.991 0.5
50 _ 0.493 -
25 0.247 0.245 0.8
10 0.099 0.095 4

Josdljgiws Gulwl 1y Jlade sl ccul sy Jo . 0gd oo slpaiinn 70 iSlas &8 2 0 jbre Coms pas e

Dol yutd 0035l

S yegd LY



oy sy Sl S (55 0 a0 5] i iy Slag,S 55 sl Sl il L (5 agid oo s
oS o B0 L85 w0, S 5l T L o 00l S g3 Losla,l 3015 Ol ax 0 VY Ol as o 0 el S
Sy el S L iy S5l s 39 Sn o o 1+ il il ) 5 53 5 45318 358 0ol
53,5 o 5 Sl 5 sy ey S (53 Usbona (695 o 5 0 s agli T gn Jslo 5o Jlaj +1)
Al e olSws S jiagid s oniaailis /OYF L o) 00 oogaxe 0 (5,9 L

Job am (o yiws pae Cda)alily o 3Gl Jiogid (gl ou S gl eoliinl b (5 yegid Cono (o) 1 43S
535 plonl e iy Gl 1 bamgi g conlin sl 2Ls b ledslons 51 oslisial b camlion ooy cnl (525l YO+ e

5 &=y Olye Sl langs iogid g yegidy Sl o Slos 4103l 5 (genl S cur SRMaz yo 5 Jaliul Slge)
www.nist.gov( /bewww.irmm.jrc . sl ool  8,malSS el (6595555 g o Juslin] Lo (soiindl lRMM L)l yo Lo,

Ty Job Coa Y

03— p.»_ba.) L)" 6‘)_> Ko aS el e J}.Io UAJL'L;)Q W ‘5Lc$‘ U:"L'))‘ )5.L:..n Lz J}b Cono L‘;’L))‘

Jodoee Sl eoliiwl S (o0 )LS (Hpe 95 L 4S5 il yagidy il (6l By (n 5 oot HB g i,
ol OF - e b ,5 (650 i 51 (s1s a5 331 (0eSis ) (oo D 5 (95 el Kom Y sl el
DT DOY0 OY zgn Job )0 dged (5555 wd> e 5035 Hao |y olSiws SO laie 4 (Sl Jeloee b sl !
;S_DL; J}J.’?LA l_> Kws u;)}_; ud_’> “'\_)L"CH Js_bfu.u)b)‘w Sl ;u\.: ‘a)y)oé)fsn uj‘)ﬂ).uayl.i INARS 9 NN
Ciz s g Job Soro 3529 D50 ;0 45 355 (so )y (Fte S 03 (e 5 gae Jsb bl 2 (395500
Sl salys lid el OF o 1y (5,8

l_j u_..u.;l.quA ) U_“ J_ulau;o.; ).ad.ulin‘ )...99..3 u;‘).' ol axas U”"}) )‘ ool lJ T J}.Io Cono IR PR
53,5 plowl ity Gl 5 Lawsgi 5 conlio gl 2l Lyslms 51 oolil

(Drift) (s yragish il (ys03hF

Shde 5lanly pae wesd (o0 £ (698 e kD (SOgw B Slle 43 45 ¢ (6 Ragidg Sl ) e ol wlis 5l (S0
aloe loj Jsboyo ot (S D

Ot 5 D955 )0 s lSgen Lo Ol Jodome (535 5l 9 09505 a0 (Sl L ol ol g 2 1
2 o et A 00,5 e Sl (el Do) LSS alB VO B 0,0 Joloe (nl (5,58 @i @l L ol oo
i e £0.005 Sl b o i3 6, slepir

ol a5 1.259% 0.005 ssgazme o ailgi_ce el Soa 15 0501259 ) jo Jyloa i 51 Jlin clyins

(Stray light) aiwlgb sle o0

SRl gl el (oo 00l iged ay e gileg Soie jload aoly jeie y5i 5l d aS wites alag e auleSl sl
03ld 1,8 555 jome s 10 (LS Glazse Jsb )0 o o i b il o) aiS o 0l JolS jekay 1 y5 a5 Jglome
a9 00,55 jeee Jolows 5l 558 15wl (Llss BB 5o 5 Colide iz ) 10 Luilie il Gl oo Sl (l 5o 09000
e y g0 HFSIS



Yoo o Job o st O SO Blie ;9 5 angs oyt mud yid 50 0500 2T Jslore ailsSU gl oy 6l
Ao T= 0 Wl Guilie il i 098 oo iilem egib YAD U

Gily (09 oat ailg e Lo eas 4 (sl piol )b ol ¢ dnles co ool jiegid 5 aS SlealKislesl : axg
o Oleiy S8 0 b el adhiss gles (rizres 5 oal S50 M50 ple ales pwyn 1y alulsBU gl g (5 segnd

Sl



(2 i35 Bl Jio s o)
BET oliws gl o luilivn] Gub w608 o bl ol : O Jlio

GO oogaze ;0 YU g awsin « o5 ohug zdaw slyls a5 o jlasbinl Jopome diged ¥oslawi @ oy gaw coluss (605 o3l =)
s Yo - e/

5 b oada 55 Ly> cov Jsazme 4ses (Temperature Programmed Reduction, TPR) TPR (5,5 ojlul -¥
celu Y oo aygons pF Yeoor € los bV -C/min g5 b cisle§ 5, asby K Jlesl b olejen ) -cm’/min
PPN ESIPN CC 4y el 55 Ly aiges sles 55 o PUrge Lo (pen 10 oude 55 Lawgi) - cm’/min o > cos
S5 A Gl oSl 05,1 A0 VOI% 5 (55,008 B VOI% sl ol « alb 20 ol 53 05 (o0 o, 1 0CM/min
ol s oaal Cess 4y sles s 3 TCD il 5,5 oo Sy50 A+ C los 5 1+ - C/MiN 5L Gile S 5 955 oo pele
ol 30U 3,900 E5°C Gl 60 LS5 L) Cange Gillas olKiws Slaseie 4 4> ¢ b dl> 1o

5 L ade 5 cov Jsezme diges : (Temperature Programmed Desorption, TPD) Jles asby b gds 5 wd> -Y
oz cod celu ¥ s 4y oas 2,5 B+ C glos b+ C/mMin g5 L isleS 5> s, o b lejan )+ cm’/min
POTESIPRIV. SRRt W R CC 4y el 515 Ly diged clos Sgd oo PUIEE Lo e o ol 515 Lawgs V- cm’/min
e & iz Jos g 355 o 513y pele sl 4 NHi 58 L0 00m’/min eyl oo o b oo il Yoem/min b
g PO NG sleo b Y+ - C/min ol iy yocm’/min 7L pde by Jlesl LNH; 8 &80 .l oo delol ag 3o e
S5 280 al> e sl loy sy Lod Jlogei g Lod s 5 TCD 59,5 digas il (oo anlol ] 50 dido Yo Sae 4y 5 B aile
el 3B 3,900 £5°C (Gl 60 LS5 L) Cange @llao olKitws Slasuie 4 ax g b al> 0 ol 0 NH;

235 algs g0 38l 65 g Computer Interface 5l oolicwl b 559 slo ools (6 5gumalS ols, g Jll —F



(SRS gy ol SO (gl O liliwl Gk (S Jrgo Ll 190 JUo

gy g o p 8 Slasis

S Sy g (plewdly (20 (2,5 sy plxl BB sle anl )3

TiN Jhesl LB slo iy

03,5 g0 JyuS ol S iluaz o fee BFee 5l glas Y sles Ol sy SUles
Y gy ol S ciluaz o Fee g0 DY FAe KO- Y. lo Loo jshaie oy Al gles
58,5 oo ol TIN oS 5 Slas

.oo)f & ul:p.al LS’L‘M" d.;\l A_glj.x Hz/Nz 5T|C|4/N2 9T|C|4/H2 )l uslj...n C)" Ay st)lf 59959 C).I BN g_)l]..uu

So5dle g (oled Tl b (gllo (g308 slge ;00 g b V8 glyil $9) 3 Oy Jlesl 2l

SS9 g (Lidbgy 95 4 i) (3,50 V — 7 Oy el

sl F—Y) b ibg g als

(O] Cunlbs 5 95 4 atu) Yo & 5,505 VA= b (g g5




ook 4 b gy y0 Do



(single wall carbon nanotubes) o lso s 0,5 dglgil
409 00l >

olew r00le XS,

T UEWELERVC IS

gl V¥ ilaalg) s

FogSen Vo ) 285 ladlg) Jobo

2o )0 A0 Vb i g )S osl>

a)‘ge,é S5 6,.:; Jglgil KW f. ).| i




Intensity

1001

1201

1401

1601 1801
Raman Shift (em-1)

2001

2201

2401

2601



Material Safety Data Sheet (MSDS) for Nanotubes

Carbon Nanotubes, Singlewall Nanotubes (SWNT), Multiwall
Nanotubes (MWNT)

Physical Data

Solubility in Water: Insoluble

Appearance/ Odor: Dark granular solid; odorless
Toxicity/Health Hazards

No Toxicity Data Available

Eye Contact: Dust may cause irritation.

Inhalation: Dust causes irritation and is possibly allergenic.

First Aid:

Contamination of the eyes should be treated by immediate and
prolonged irrigation with copious amounts of water. In case of
contact, immediately wash skin with soap and copious amounts of
water. If inhaled, remove to fresh air. If not breathing give artificial
respiration. If breathing is difficult, give oxygen. If swallowed,
wash out mouth with water provided person is conscious.

Call a physician. Wash Contaminated clothing before reuse.
Fire and Explosion Hazard Data
Extinguishing Media:

Carbon Dioxide, Dry Chemical Powder, Polymer Foam, Water
Spray

Special Firefighting Procedures:



http://www.tedpella.com/gold_html/Nanotubes.htm

Use normal procedures which include wearing self-contained
breathing apparatus and protective clothing to prevent contact with
skin and eyes.

Unusual Fire and Explosion Hazards:

This material, like most materials in powder form, is capable of
creating a dust explosion.

Reactivity Data
Incompatibilities: Strong Oxidizing Agents

Hazardous Combustion or Decomposition Products Toxic Fumes
of: Carbon monoxide, Carbon dioxide

Spill or Leak Procedures

Steps to be taken if material is released or spilled: Wear respirator,
chemical safety goggles, rubber boots and gloves.

Sweep up, place in a bag and hold for waste disposal. Avoid
raising dust. Ventilate area and wash spill site after material pickup
is complete.

Waste Disposal Method:

Dissolve or mix the material with a combustible solvent and burn
in a chemical incinerator, equipped with an afterburner and
scrubber.

Handling and Storage

Chemical Safety Goggles. Compatible Chemical-resistant Gloves.
NIOSH/MSHA approved respirator. Safety Shower and Eye Bath.
Mechanical Exhaust Required. Do Not Breathe dust. Avoid contact
with eyes, skin an clothing. Wash thoroughly after handling.
Irritating dust. Keep tightly closed.



Store in a cool dry place.

The above information is believed to be correct but does not
purport to be all inclusive and shall be used only as a guide.
INTELLIGENT MATERIALS shall not be held liable for any
damage resulting from handling or from contact with the
above product.





