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lon Mobility Spectrometer,
Instrumentation and Application

Dr. Mohammad T. Jafari

Department of Chemistry, Isfahan University of Technology,
Isfahan 84156-83111, Iran

Abstract:

lon mobility spectrometry (IMS) is an analytical technique based on measurement of
the electrophoretic mobility of ions through a neutral gas. There are four common
types of IMS analyzers, based on temporal-dispersion or spatial-dispersion of analyte
ions. The most common type is drift time ion mobility spectrometry (DTIMS) which this
lecture is mostly focused. The other ones are field asymmetric ion mobility
spectrometry (FAMS) or differential mobility spectrometry (DMS), aspirator IMS (AIMS),
and travelling wave ion mobility spectrometry (TWIMS).

The popularity of IMS as an analytical technique is due to its excellent figures-of-merit
including low limits of detection (~ pmol), fast separation times (us to ms), low cost for
handheld or standalone devices (20k to 100k USD), and high throughput (seconds per
sample). Simple standalone IMS devices can be hand-held instruments utilized in the
field or as a detector for orthogonal separation techniques such as gas chromatography
(GC), high performance liquid chromatography (HPLC), and supercritical fluid
chromatography (SFC). The integration of IMS-mass spectrometer (IM-MS) is
considered one of the most significant developments in the field and is a key feature for
advances in biological and biomedical research. Operation is feasible at low, ambient,
or high pressures, making it amendable to field monitoring.

The application of IMS was traditionally limited to analysis of vapors or gaseous
samples mainly of chemical warfare agents, drugs of abuse, and explosives.
Contemporary IMS research has expanded enormously to the analysis of gaseous,
liquid, and solid samples in many fields including biology, medicine, environmental
studies, forensics, pharmaceuticals, and food research. The ability of IMS in separating
ions is based on collision cross section (CCS) or ion surface area. This is directly related
to ion shape or structure. Presently, this information is used for structural and
conformational studies in biomedical research, structural biology, and for separation of
many types of isomer species

Keywords: lon Mobility Spectrometer

VEeo olo jg0,d VO g V¥




2Euloil (51 (559l 9 liupai Glo (uilyaiS Gaegs

2% 95 St $5lw 5)l20 slgio B
lydgil g SLIIgL (59l

o 5,8 Léy 553
O (S pale oSl Gale Sl s

10d8>
@ 0lg3 o oS Wil 03,5 Iay (sl 09l 9 J2all Egiie o35 ydeil sl ads 95 45
:é)S o)l.xb| 2 .))|94
Gld g)ls Linley S (o3) g iuie) (Il Guwaige i 9 9l Sy -
P g..).')l?)ﬂ zu.:l.u) LgL(ngs.wLo (US“»).‘Q GLDW.LLAJI ¢ M GLD&SNLO ‘USqZJ)J

GilwopSd (Gigw Jr wsdmings sl b Juw Yo il Gilwopdd g ddgi o
L Ol 9 OLIgL b wjs,ud

Bl oluy 9 Of abiai (liond 9 Giaw) 5105w (G buso g9 Grgldcmm;  *
S0 Wl g Ogamwlilid (g oS el (puSiu I3l

o Joloe ply o ladlxe W idgy (ixiuo s il g U.GlSé T - R
255 B BLIgil oy b oadicasis (slojpmels ublizes 1Sl 5 Syl
W35 9 Slale sl Woyiled wpaz Jus o

OIS 50 4SS b yndgil b hudye W¥game il )aS b i j9dS JB1s 5 ailizedigs
i &S Cuwl oud aidloy 09> (l )3 Hage sleend Bl Ll SlESHb LI 9 La il
Gygo 4y 0j> ol sledliws 4y bl ol 53wl oud i yedS Sl ) 4 sl 4
b a2lgS didloy o) Gl sletesd g Sle]
38 0hdel ol g)lai s, By 4 (B ydsil JUS )5 Wl3gil aenl 4y azgi b al
b Aplg o)Ll

39S 51l 2 glS lals

V¥eo olo g0, YO g V¥



2 Bloll sl (5,908 g Sliaga o GuilaiS (ruegd

S o515 ¢ b olKiulo)l Cu e Siulyd
C Ol gliwly 4o oMl 3151 o &Risls
2970 Saygelo

G dluus
ool 1T oSl Liliaiad 1Shye o 1 oBuiulefl JS ke
255 a5ls LeVaol Sl olSitils Lale Gl guae

ol5isily )3 9,5 3algi 5 (1,818 51y (sguwdy e LIS § jsel plls I S, gLl 5o
00 (a9 "allise o o1l (odaol ST oSS it b ol Al gy 4ol oMl SIjT
Bl o 25 syse Slne &S Cal

1o g 3w S H9%e Cajgele (sloylisbe Ly,

0Pl ¢ Lildidxi ;S ¢ D&L.MJLQ)T o0 JS olal g5 LJB o ub&mJLo)T 9 R S
Ol 53 . sl Ledlwl ST oKisly (55550 Olojlw zhw ;3 axels § Caxino WEiils sl
slol LBBS 5 LEinleil Wleas STy0 Hlislw o oBivleil 51 51 (515, 0,00 yokio 4 oo
22 6l ol 5 50 Banagi 9 Cusyd g s (g8 bl «DleMbl grazd 0> ¢l adaby o
B 055> ;5 @olz daliys (g3 T Az aS .59y Sliw ;3 O G Zez 5 e Wjso 4y Gliwl
&) Cams bl g Cugii Wed blas aS Cuwl odud Lraw doliy ol )3 .3g1 Lilirins g LoBuinlejl
(1 )13903)39:8 (55152 0500 925 G yitr 4 B Cuo)8 I g oo

iags ey
4 . s SERTITIN o ;
5l plajles § Lo S F et sta plajls
e Sa aaliB g s pasd 2=

) 3 it
b <
% _.}g g & %
~ FERI R S N
* E! % # 5
£l S
N
i
. Silass 31,0
e plajle g il i g ] bt 13T sl8 25
2 S 1 S
Sty s ot o 52 : _:J,;._"f_.-if
atkd Farh
Jpanay ~
7
i

Spin gle LB leut
L off

3 obpntds
Ol e
I

o515 5 L olSitulo}l 0jo ,5 oMl ST olSLtls ,3 EMelad GUS (5681 -1 logel

\¥eoo olo jgu,0.0 YO g Y



C /] AL 0 59088 5 s o oIS (3009

1 BB g BEalojl dSuis Sl -¥

1395 45 Blasl Lsaha.iauir uysl 4 blw ailelw 51wl o) Liwly ¢l 55 p5 yulgl-)-Y

Grobaw s o515 o b olilefl 09> 10 jSyeke e g az)LSy wilebw Sy slxl -
$gS

9 1 olSwd (5y900 pe 3,5 Sl S5l g B diie i ol do ol (il dingy
WS

Ol 5o cold) Gialidl g S92g0 OGSl i oslaiwl

el o 5 ho LR Binlo]l sl wiloli ylw b o) Scod dnuvgs  *

039381 ()l Szl 9 g 3 lgi (Oliadas gl il pld

82 Dbyl cdlaS)5 5 5V Olges GuelS

5 oyl ol ailols SUSl L3y

Olgziils &y il Cuoas jobiie ay)lubjgel 5 )luinody 51 ailolw &y bl dilelw Jlasl -
) Baloil o3V s arall g Wjeze 00 9

(o o515 g & oSliulojl WleMbl g Cuwygd @ Hluslisio Luwyiws @

GBI/ LaBinlejl sl oBiws g Wisugzs 4y bgy o OledMbl dy Luwyiws ¢

BB,/ e Buinlojl Gloss 4y boyyo OleMbl a4 wyiws ¢

W o5,/ olSuilol (paglic 4 bgypo WleMbl &y lusliie uwyiws

,_,!b&u.ul.aj Olods a8, 25 ) bgs o OleMbl 4y Lwyiwd @

s 5 poawyuS (551050 ol -¥-Y

GJLNW )9.5.“) LS} ‘UAXLM .)|)T oiils l5‘>)"'a’|) MLJ)J 9 UAXLuﬂ oBisls siw G&ul) o

g oBiulojl i Lind I Ll Ouised g Wliudsd jSpe Yoo I i 5 9290 (s Jumiliy

‘_;La’: o) yd U,oll.wl .)l)l OlSouIQ U“‘“‘a’9)" Lng..\:>|9 'ag,u.u).uus (Uﬁml .)|)| OlSsoul.) olS)lS

wly)twm&r:w)wsuﬂdb.ﬂ wlomd.&m.imu;amm
® 09,2 o2 2! Cu e gMega Project) ) e oM w3 o0l sl 0)9).1 (x5
edS sl 73 gz o

sloazly ojg> )3 39290 Juuily (silwaiailyi g Gjgel silugmed (ALl o
o M s ojgp szl 50 (5y9 o £lES)l Bud b LoMwl ol5l oBuiils ainy jo gy
00 Ry x5

slo Ghaghy planil I (6,Sel> jokiie 4 Giliuizd Lo zub 0js> 43 S paudi 9 (5, Nbed
(bS5 9 slge

9 53l b poaww S guac jShe Slisiss o z b Gl 6l G035

o cad)b 8l o jskie 4 Glisdas § auass Oligas 9 CUBWI gjlw aSeud ¢

W b plail sy egec 9 GHgs alize jSlye I Glagh Glo @ile Ciz Cus)d sl
(S BaBs

2> paaie Wyps il az o Ball jghie 4 3dS panss b W slasl
S 31 e 5 J51s

V¥eo olo g0, YO g V¥



'//// 2Euloil (51 (559l 9 liupai Glo (uilyaiS Gaegs

sasly o)l e GLQ&&JLA)T ) gls g lie B o o&&,ﬂnﬁ PW,.»..S .
(o - dgiie = 5 ST = o8 = s = lg5aw = el = Olzsd - S - plgdel

Sl = leyS = Sl = S50 = 295 = 990 — Wl g psle ) lE ol pganoyudS
(olyg = oo

= Judyl = QLS - jibgid - glasl; - Olidsd g pole -3,29, ) GSg)ld QLS pouwmiS  *
plol 5ol -¢Buwlyes — Wl g pole = olislo,S = S|l = diluo = Guad e — Wiy
(5,5 -yl (o))

= J5955 = Jd)l = Ld i = Oliaws = JgiS oUT Gle ) judy spazi 5 65 sl (6551 posnpuniS
(02l = oy — 0dgl = SUT Caze — ypuivgy — 3)9is = Siglod

OBs = oliile,S = (@39, = g Ml = duog)l = Zaiuw ) elaizl sl o] pwyus .
(ress 9 sluae S (39,00 —

(©92 05 -jlol -cuddgpo = 50,05 B2y ) 9L poamwymiS ¢

(255 5208 «ogiz Ol (2938 Olows LT iz (il ) (5 9 05l poawyunS

18 é g 0olaiwlM Oljmgxi 99,5 JLad-t

LRI slasly ;5 39290 Wiz 5l Gledbl SOb LS o

‘U.mli.\;ab suzlg 59, il Gulwl Gzl Oldlas ‘ol:e_ﬂ .

Ol G938 b g Wl lamle 9 rae rlend Slge 9l g Wlieas Dol b 0

25,15 OguwludS b g Olyexs @ 5o &S Silug=d (990 Gabie  ®

Oon OLBmess o B Ggyd Ohmexs B Hs OhlSmess gele SOL JoSuis
GBS

LB g LaBuinlesl GluwbuinlS (5 lwaieilys g Jlxs-¥

Ol 9S> OlelaBl (g ) 700 4 bjgel Slge (aeli g Hijgel 1 0)95 5)1355 9 iy webip

il e Ll

WA Lo b ) GBI 5 BBl i ijeel 0y> Olgie N0 Sl iy )10 *
Oluwslaie gL &ly )9&.5 0 U_mmb—‘_g&d.?b biwgs

lw bjgel OUS Glgie Yo o o

ol jealCD iz g3 *

pauai wyd s deliy ddgi e

alS)lS/alSMuln)l Olwlisi,5 Laise U.w)9n| slej90 ,_;)|)S)J .

9 Oly5 Wlandaxs 9 pole azly ()50 b 55 )18 & 3)lailiwl A5 8 o 0)95 (5,35 JUe sln

olo p0 ,d QLlS w2ly Fljue 4 5o Jled s Gliwl sl OF 6HlSR 0392 B Heiws )

1Bl o V Josz 0 @ L 0y90 (uglic 1 Fee

VEoo olo you b YO o YE




2 Bloll sl (5,908 g Sliaga o GuilaiS (ruegd

d)bl GLG 0,99 ()|9.1.c )

JJI..\JLuM u»Luﬂ).v olS.u.uLc)I Cu ol rv.m.uu k_JLc‘).” @).uu 9 d)LMJ-\.LA.u.LAO ‘U.vl_m \
ISO/IECIVoYa-VoIV

GUM & EUM (olasl 1 (555 0310l apabid pie cymois g s Juloxs 455 v

MINITAB 1381 5 51 olitusl U olSetlofl ) (2l g SIS S JS v

ISO/ECIVYA 3)lastil Gululy oBuinlojl e piugw LIS Ghoe ¥

[A)

Qyoj Lgl.&v OY9) (G2l g g);\f Ao

B OByl 5ol 9 yhibinsl Glojles b (5550 jo2xo il -0

Gz el g 03958l b olSinlejl Jliel Y ljsze 331 g b OBl plw L ) See
Gasly gl 9 oMol ST oSl coalyaliy -l sl 3T pes 4y ity Slael § (luslie
Al 0aid 03,91 YJguz 50 W o I (soluxs aS Cawl 03,5 pludl

oMl SlT B> S0 (sl olSivlojl Lol -V Jgor
Sloxs o515/ oS ilojl &9
31wl ol St

bl Glo lojlw bjselSa
Glods g Lbjeal-gyld g 13 ) Ses

[P

oy buzo S0

Spaeld HSed
e 9 S pllss S

v Sy oS o) SinlS
\ cuilagy @)lig )Sed

)

| <] <| =

~

o —|ol>]<]|elo]| ]| <] -

\ Oz g Caxiwo Wylig S0

\
\

\ i O)lig B

poo s 0jg> b olKils o oBiulejl plw ¥ Jodz )5 odds ,S3 o oSinlejl v ogdle
151 (5,50 (55405 Canly (53,00l sl (5,L8 LaBuivle;T aSui dles ;I t_g)Su.:
()90 V) dieilgi sl olS.u.uLn)|

(5)90 Vo) Jlad sl oSimlo)l .
(3)90 O)) Gitnlojl (51 oBinlojl :
(.))95 V°) wya.c S t_gL&v olS.m_t/ "“Lo)'T M

V¥oo olo you,44d YO g YE




'//// 2 Bloll sl (5,908 g Sliaga o GuilaiS (ruegd

) wogas s b )57
olBisly LaEinlejl § LHadgi dSud (ogas Lidw s cud,b ¢ olgd I oolawl jghie @
@ ool b g eS)line gyb B s b oBlinle)l 6,138Ty sy Ol ke axgd 4 pladl edwl ol
O2piege 5l GS9 pladl cl uwl 03503 (535 o515/ 0inlell B 5 Siiled pogas ik
A oSty (pold )3 pogas Gidw sub Jbld el a5 Cuwl el sl5T oBiils sl aely
OF azis a5 3,0 052 o5l ale g3 51 GTueas Ols3 S )10y ox reud 9 1oy b

2391 WlgS Cxiuo g 0Bl aliold o oS

odud el i o alyl Cuoyd 0,50 ¢l )3 aS (6,500 Gleladl I 5yl g oo ,SS loludl

U cuwl

(Pl (58,8 a5 (biawl) ) oBLlS ilidioes g BBLglel aSuds byl g ld eladjl ¢
23S ale axol> gl 4 Sl IS 50 9 B O WS J> 9 zilue Ghjsal
g 03zl

35S plal Sazme wdige g oduh diagy Wb ol5)1Sg b oBlinleil

oBuiils sasly mhaw ) aidyiny BBl (b zelize 9 Rrend dididny Ol o
09 Sl

99 Slawl (395 axelz g i 40 O )5 g Gale Sladgs Gy

g dingy 00liianl Gl Lo dyle s i 3 aS olSuiuils ogally 5l sl jl Clgs 55 5

W8 33lg3 o @l g Giliised 3Shhe g L olSisily il gaiailyd JUS 55 dgloymw ol Cawl ooy

-9 B 0jo> dad )d gz acl g i8S

V¥eo olo 50,0i YO g V¥



2Euloil (51 (559l 9 liupai Glo (uilyaiS Gaegs

Serdighdy ;Sero (5599583 51 0Lkl
W 9,15 95U adgi 4o

Gl (sgmg0 e S S
. Sgpine Saiyy pole olStils Subjy oaSutls HLobiuwl
P
100>

“Syig B ign yluie slagyls JUI by pee il So Olgie 4 ag)ls il
3y90 9)|.> KVPURV-) @)9_1 RV L) 6.\.;5915 6[.&9)‘3 )JLu: 9 LQ.LU9.§.159) j).‘:>| 9 LQ!u.u.Slg
Soap el 9)ld StiiSeSlo)ld Sluogas ,uui5 b el s dal> cuwl 485 1,8 ool
& Jol> 93U algi sl H55UsS sl Uy, -Wisde OF Gl Lo)lse LIS 5 9)ld 5,5 ac
Ol g 3ol sl digse (inli8l 45 wiblue al>ye iz @S Gaas aS 315 3929 (gl

25)15 ol a1y gl e puw

2> 3gi Al aS cawl g)ls Jolo Dl3gil adei sl sSale 698 S Suadaldy Sae
By, By 13,500 plil e Gle ) I ieS ol b SeS Jluw sl JUS g2l
ojlail )3 & Jol> 95U gy (sl 1o d)ls aSS apVaiz ssSajg julw GuelS 5 4 powye
S2 3 g OBl aS gl wisle i) Gl jegie I puliiue sobay oglhe e
Omly 4z 9 Vb pdy 1SS (Jaame bS5 ol bhids b diwgy job 4 @l>so

Sjlucse yudy Ol 1) i

S5999555 51 Byde g 55008,ub5 (glwg )l jize sl Sy 45 Cawl ouud el Siug ¢l plad
@ abl ol 5o ailed eslatiwl MRNA ol o) 6l (uSly 395 Cuz Saamgldy Sue
W0y ixio 9 BBl puliiie 93 53 915 9 gl 55 Sadnelds Sue (i) I ool

~Sglire

Suigldg ,Siue 1 guulS wlols

V¥eo olo g0, YO g V¥



2Euloil (51 (559l 9 liupai Glo (uilyaiS Gaegs

SW,SIUL (595 5 surgd Slgo Uiy
Lo wyp SN tabe (5318

el 5oyl 353
e «yad olisls Zobhw ewd g 550615 09,5
gy g oSzils S0 0uSuiily Sildlae Cusyd Gixo g

10dS>

6l 09l Agl waz (g, So iilgl e (e ue Jbe ) @ale 318 B,SHIGLS
Slgo 5 5551 Bpan b g Vb azgs Bl ey g oS b (O39S Jlio ) sangd Slge
Spbred ol gl by yld iz A Oy e WS Lee RS
L2055 )b3 Gy 290 Wb il zhaw (59, (599 Slge iy pasilSie 9 @ale )S5JGLS
as M)Q@ UQ.ZSI u))é O paxio (CVD) U,:W-)l:}g-w )9.’15') k&u, el
L OFVe Glos 55 Clie e 595 G91S) @ile W,S5LLS (59, 5o Slge Wluoguas
W o,y 5l o9iSh U251 50 55 Glyz pols sl pads )18 Gy 90 )0 Sygay
S o wdhble Gl s Ol g 55U s Jalie 5o 553l GuSyl axil g (S
P9Sg,Sre buigi Dlie e g 59y GILS My 9 5 Wlg e sl eESh o
T liosd Caxdg g d2)d Sl axdl il lawgi O edl gl isle 2y ()98
Gl 23 glopasay i8S HLE eoliswl 3y9e Cudidge b 120 Gloly Gzmiuw Cagb lawgs
a> Aoy ol gl 688 Limiuo B9l g ele (sLE cuids Hlid a5 Cuwl o ol lie

120 Gy @le 6318 leiundBlS (59 95 dlgo 3gaudS WlolS

VEoo olo yg0,ib YO g VE




2Euloil (51 (559l 9 liupai Glo (uilyaiS Gaegs

9 PRl oyl Cundg ) Pl B
39290 S LWl & B b jeiS 4o BB

B é)f UJQ*—O) W/M ):Sé
Oland; oBuils (5350 ouinlejl (plani; oBuils (ol

m_h_rasoulifard@znu.ac.ir

045>

OIS 9 eals Mo Jiejls oS ol Gilegisge dlez I GRS 9 BT el Egib90
Gogal o addS Jlo wiz )0 sl o Gl She 9 b oBLLIS I jelie (555
Coaz b | gadge & o8l I )b (BB 5 (BUnle)l Gheyl pls (bl Joxdlygimws
@ Ghedl GBjgel -000)S O iy uzge o8 paaRd azdg polaisl wisly JL8 )y )90
AVl Sjguo 4y B oSl Sl 5yl > Egudge axuwgd sl aasliy ()5 Ghol I GSe leie
316 oBLils d92g0 Camidg Ly bl o Sy I )0 b e sl 0)9d 9 0935 I35y
b )5 e «(532) @l (W g e sl Gb)l3S gs ohad 4y WS o a5 Cuwl (59,190 alaz
Slawbio ylad 5 pasde |) 0j9> ol Bly s 5L g wlad J)lgad (BB Olpse sl
Oluwgo 9 38l oLl wcawl o Hlaw 13g05 Gy |) Egdge (il &S ulo o&iils dlaxs
Hgo Klgi e W olBisls g SLdl pumis (aleidly 53 aS Cal G alas I diusj ol ,3 Jlxb
Ol ool bl o 0je> (il 4 GBS o, luiliwl g Sl slal 5o Jige plS .55,5 2blg
augd 2k o LSy 5d oaiiigyd sl Sy Cajeme b oS el ol adiby Ll S plgie 4
bl (50 03 Azgd Kinjl &Sl ilegudge alez I OT shal 5 Sliagzd Gieyl petie

5 Oz Wuilwl ly ol doume Wilgs (0 LBB,S g LEKlel Lienl Calize ily> ) axgs
les pold gzl

Dl 0B85 oinlojl (ol s5oulS WladS

V¥eo olo g0, YO g V¥




2 Bloll sl (5,908 g Sliaga o GuilaiS (ruegd

Sl SN iy gamwl gt oSG
O (5 kg S|

B 99 Mls L/v).J.: ;«Sé
gy S o8l U,gg)b dq.]gl .)|949 olls OMQ};

& )8 g b 5,550 & wgpg jUT B el (s (555 031l I 02 (g yiSpmnl 0w 09 5l
Olso 0ALS IS ey jShe Gob paRine ghy B Jsseg,Sle ginl adds 03,5 g o
dzly Gamliser piamw 48,5 Sygo b axwgi (ol S Gl a8l 5,5 B JsSUge
ol vey Whhd ol )5 aS cuwl (Desorption Electrospray lonization, DESI) uwlg,usJl
3 O @ige3 GIb g2 G 90,5 3,935 (el b g ol 15) Wiged 4yl bagzmo ,d (V>
Olsis (4885 Sy 51 5505) 05 sl Oloj )0 45 oaid o ol (l D8 o b I O izl
S50 9w 529903 (50,2 GAUT Hhunell baio y09 Ol Jloy blyd )o |y diged Jaz 5l Gl
0uSuiugly 5o i Kol -l 03905 p21)85CaN) ) Fhuw gyl Bl b 1) oy 5105 0005
Slge) abd sl digas o Ay 5 WSl gy g oSS gyl gl Slge g HLLS
390 B 5,55k sl 9 Gaon (i 9 (GRo)ld & diged) rhadpd o diges U (SeieS)b
SWlio oy pMlel 2l b WolS oSt ol 31 okel oy glis 9 8,5 )15 iS5 ol b T
el g B diges Baudss sl 8IS sl Wil I eoliiul slise S 9 93 udld iylhae
695 32 Osawliainy Gl GRalil (sl dawodly 51 ooliuwl (5,503 9 jUT 9)90 buzxe (13,5

. us)f g0 0dub aisLwDESI (i

HV power supply

Solvent -
Ny

lon transfer line

Solvent capillary

Gas capillary

Spray Groplels wmmmmsmm e g

Surfage sm——

Voo olo ygu 04 YO g Y




2Euloil (51 (559l 9 liupai Glo (uilyaiS Gaegs

bl Uy 5350
Loy g iSdl) b
me_esfandiariv---@yahoo.com

005>
sl=! ¢ Microelectromechanical systems (MEMS)&liug=i ;0 MEMS  jLid g
JJ)ASUA)lsd.Jgu.\S)J)iJAS\JbUJMMlﬂ\SuL59)|)US\u9)ASJ|-US\ulSw;S\>9S
9 b ouims Jlail (gimn il adgi sl euid eslaiwl wslu sl SiSS 5l lgs o uied
d.;ls L;Lme.c sz).d asle U&Mlsxﬂ Olalad el L5|)-’ ‘ (|C)Ub oW le B o..\J)Lw L;l)?l ).)Lu.;
stg uly [T 6)9Ld U.‘." )LB)S odlaswl fa).lbl 9 & ouid 9]9 ‘uulx)| L5le o)l.w dS\w Jeety]
G g S, ‘6,9L;é o2 .3)5 o lasiwl )L-.'Zué gy e} &|9J| alaz ;| )gumiuw &|93| Cslw
WS o dy el axlg 1IC S o 1) e 2 b, g Jiedya8 (0510, «5a8>

o Aizlw MEMS (sl SLisS 1 oolaiwl b jLid jgumiw £95 (uaizMEMS jLid jgmiw 3,5
S guiaw Noudd o LB Gy 3j9e ) b Ol oS Jglwie I sj9e 95 Lkl 5o 390
Y SU G 93, 55 . (Capacitive) sils Lid Hgusw-Y (Piezoresistive) iogliegju
M@M)wwgwwwﬁ;bsbb&u|9*cm6559wunbl.'>.t|)_‘.udlb;u|

D9 e o3laswl ol (l (5,5 651951 (sl Lalize sl g, I Lol as

HLid Hguiw Su Sl sl (MEMS Capacitive Pressure Sensors)i;l> jlid jgwiw
k.A.AS)b g Slewl U)L'> gSu G .,\J)JS [Tl )|)9 0,8 SO WS 9 pSI,sbo 9 wa) LSLQ’ O (LJJ)lD
Az )0 g lJLw) Olxdo Ox alold pSI,sL;.: ,JSqu JevLy] Sl .>|)99S~u L dgi> 3’94.:40 U‘

SRS 5o S |y OjlE gy Cudyb

(MEMS Piezoresistive Strain Gauge Sensor) uySJlgim 28 o ywl HUid jgmiw
0355 job 4y g 039y jual Cunibge MEMS jLid jguniaw (gl SoyiSllgs S cropian] jgamins
rolic 5,05 o )8 esliiuwl 5)00 (S pjle) 5 Sy p3le) sl 9,985 Siile (2235 55
L;,.S o)l..\.v| xLDlJLuJ) uJI g..uogl.o.n ) ul)_u;u ..\J).\S oo )|)9 pSI)sL;.) “9) Lm.n.u.m L:Lw) )Sw.o
[EESTRSUSE &} é.9|9 BN aS Cuwl u:‘)AAA" L cuwlice wg[mc PV ipN b)b obo&b CY] |) (R dLo.cl )Lms
0510l Sl S Wigis (0 Juaie Wheatstone Jy aSuud S 50 b Coglie .cuwl Ll Jsb )5

S o oS |) Cuoglie ;5 Dl 3485 Sl 655

Wil LS):‘.S ojlail lp ©lgs (o MEMS HLid (sleyguminw I MEMS )Uiaé G )L’i"lw
o JUScw (0519, (o jgumiow 29,5 (5,5 051051 (sl 3,5 eolaiwl HLind g Lo ol wiile Soju8
15518 ablys Hled (59) p |y bare Swig Sl Wlahd Glgi (o maw 2 bLS,l )]

V¥oo olo you,44d YO g YE



C /] AL 0 59088 5 s o oIS (3009

30 &S Subb gl Allas b oKiws ;o wilgs (o Suig yiSIl Olxhad g g 503 B,b i
wd oo pd a4 dxlg (gl Al e diin SO

Gl &S cwl 1 g, o e MEMS cslw sl Swsss MEMS )LMS 9w S lw
9 o £ Vb Lol b (igSubias axhd b aulgisd e ooliiuel B bl dess cubl
51 osliianl b ole oS3l 51 asSy0 51 il om VLAl g sl 5 ¥ wiz 5B ojl sl (sl
032 0 5L 0l o 1) Sl lizl g (o el Slge Lgu) 9 5 I8 ()98 SY
il by Gy ol 555 Slagl 35 L ST 03,5 Sy> a5 (6,lble (sl o Blbl lge
“lab on sl (damin J2eSS iz g olasl ez s 50 T ol wile oBws
A5 g (50 0315 G LS e CIB Ay igSidaw axhd (plzilw W39 (0 odlaiwla chip”
B Lo wilgs o axhd ;8 )5 .abl e Ghe Wiz B e Gl Sl T ojlail Wilg (e
Wi Wgh o Jaie p2 & 0xids JLail slgenw g odd iy dlun Lil G DL

bl Wigy Wiz B Gaiy Vel WS 0 e

L il @ 4z b Wb HLid jgumiw So sab oSy MEMS LIS joumins (s 05w
EBysmins sy Lol Gille Sy .osd Lohb e o osliiwl GT > oliws 45 Llaume
2 Lid (555 o)l eglle Wl a5l Ghume blid (0,20 )0 Sige (385 )L (L
oo aniz ol arbls L3S ciblre 1 W) g Slale «Soub dos «uablize Olowe ,ly
sl o329 4 il O cunlio pge 9 140 9 53 T LS (51 gumiun sl (530 0)Sy Ail)
dhbmo S hads @ 5L Wae Wil Old a4 liws ki 4 oS (slho JLid (sle)gumiaw
o o Sy sl A S S0 59 2 el HLES jgian IS s > M

ol OgSadaww dds Sl OF Ghily> Cluogias o d9.i

4...9; )1)3 oslaswl 390 L,Sub).’) PN )LI)J.) )l ]LA.ZAB 5[@,9&' MEMS)LMé JGw lebé)))‘s
65 0510l g Luwsis Oliugmi Ho lga Lid S wile (NON-invasive) ss,)ls ;o wil
W ol 51 eolasiwl Sl « MEMSGLQQ&L.»Q bwgi oo a5l oyl culld (i),ibl 0> ,Lis
)Uiaé Jile wl;uwl sl oKiws 9 Mg 69; LSLa’)W Jibe (invasive) le.b.)).g)ls ,‘:Sl )
aidlu) g oSy Yl Sy o)l sl al 03,5 ol 1) CdS GLps 9 o>
L ol ol 2315 D9z Gy buxo U )lf)l.m (9 s ad b Couw g Ciw dlge 1 o
ké).&m Ll;95 o)L\.ﬂ .)9.&0,0).““ p.a.n)l.l S b)lf)l.m ;.Lu.mﬂ.v )b)...e;z-_'iub)s)m
UJUI))I)U ) UJ9.> a Le,vl as g e Caely 5 MEMS LSL‘D oiws Waw UJU9J¢ wld g pS
[ SvEvL- )L))9.>)J le o599 wl )| Ub.a.o.bl u.d;ls 9 LS)lSJJLO aS U.JL> ) La9|9.® ke
9 J5ige JyiS . u,uls HLis &U)y.uln alaz I Lalike b aoliy o LQJI bl cawlie
GLQJLMJ o L“’)W L)z'l Opisee® gl (50 oalazwl @.uu)Lms 9 T &Lc_:)l sisle U,gl.@)l),vl

51 0391 Cuwdy 58 g s Cumiuo )3 (gl o3 oS0l s

isoglie giy HLid Hguiw (MEMS) Sile 9,58l 9,50 (5l poiaumw 1lS wlals
LS jgumia

V¥oo olo jgu,0 YO g Y


https://hogller.ir/glossary/ambient-conditions/
https://hogller.ir/glossary/absolute-pressure/
https://hogller.ir/pressure-sensor/

2 Bloll sl (5,908 g Sliaga o GuilaiS (ruegd

TV FIRER WA T JUIWE RSV (1

laglo Soyg5 e (sl ks

e yuo Loy ol ):Sé
zlo.uu&l)g )).J OMQy zk&uw&b@ ombﬁ
Obal  Olpd ¢ gy S oBisls

008>

el I8 T 50 5 (Sije> bl inio Slale 50T 9 Gw)y 5 mee s Liebl 5l S
D9 o odliiwl (Sad suS| Jdw Gue sBlel Sy sl Olale (S pw sl
9 (o dmgliio )bl Jgaz b aale J&15 55 G 59 abge I Guy e s)lgs S5 a4 joly
Sligeuwdly WS s )guiun 3T o Cawdy @ilo (555 WS LT Zyb 5 S5 9, Sl g
S W8 g (5508 sleigr bl a9 il JSBT 5 el Ly )l I e b
b b sleigemdly aid s )guin I Slnle (53,05 e slp Alie ol )d abl 0
Y Olgixy CojerelSeil cosd LS/ HlwginS- Jonb Gt 9 OlweisS -Jorly Gl eolaiuwl
WY b @le ;o Haud Sl g ST 51 Gy o2l Gue Whd aSy sk sl odud odlatiwl (ulus
O 90 08 o ST Zale (5995 S axgly 5SS b g WS o IS w0y (el Lol
Ghelis b Ol (syeuly 51 Vg Sl oudh S yad jgiiie SweSy b sldgewwdly Ginleil
Oligy FANM Coldes 4y Wb 4yl (59, 0 rlrond 9,8l gy gy 49 OA NM g Vo NMyu
Sy ygas (SEM) ing) (39,55l WgSawg S yuguai g EDX ioleT doeiis g ol o 01
U Jgidie i)z dgl) (59095 e sl Ulalojl (al 55 a5 e patine |y 96 W39 yeudy
o2l g o 8 sloigy wdale [0 Ve ppmM [, usi aS 55k (1wl 00 (5,551l eo0” By
9 gl ST o il (o el (srenly Y b (5318 (sleigy &S iloj -l 0300,5 ST il
309 o ol Y Wiz (538 laisy il @ g WS e RIS e LT b coyd i ol
Ogeawdly i B Houiw (S HISG dS daud (o bliiwl Gadsd ol 5o odel Cawdy b
S ¢yl (pam )0 a5 g)eky wuwl Slale (SW)e> o sln 385 sl Sl GSe b
Ogoawdly BT Hgamdiuw bl o5 O paaBidd 4 H3BB Luwe Hlgi g Cuwl oS Gl Bl S99

aS o) )lSJ:;I |) c.sLo US‘>)9§ C,u:.aag U“") LS UaJo.m

Lo gl Wauis ;Saws blw) s jeudy (Jomub b (53,55 2 gaalS WlolS

V¥eo olo g0, YO g V¥




2Euloil (51 (559l 9 liupai Glo (uilyaiS Gaegs

SUSRT B35 9 s3Il oly G890 du s

b0 Lo 1SS

g irio oli..:;db. wizgol Lisls ol
sina.marhabaie@yandex.com

104>

51 Shi b Gaublize Olase S 4 LINMR - s Guablide waid b oS
Gublize lase cpl sl (KisSz 4 juaise job & dllie ol ;o .31 (M Vo (5)3 dlipe
5 Olyz 9 39de ool Blwypl umaw SO 5l Olage dlawl jokiie & pujlone ol
@ Jasl 4 5L ey el Bl il aspaw oS il 10000 51,8, O (950 (puol Voo diiie
3932 (slod 1 Blw) pl aypaw -3g9s wdlgs 1,8, adod sy Olowe g Gl ol Adss guie
&l posle 019)> maw Ol &S ol jLo Gabliy gdpe Gl l 6 5)lg (aglS azys Ve
Gl bl 345 Hl @ole bl 55 @ale pordd i 755 oS Ll Sl ogi (5)lagSS
B o8iwd ol )3 .ably po 4y Ugylie uublide Glise (ol dlzwl oS ©sS p2l)d |y
8 @le OJeris Uik S 09y Ve il g Sl i8S LS mile padde Gike Sy 09y
9 o poald 3o owl did)S JLE WS (iRe S 09> @ile Uiers VjFe 9 el wid)S
SoS @y 0w W slogyjie -wloas laz SuaSy 51 W olas aluwgy pd @le O
OFork gy gpaw w9 Wgdpe Mo )b Ghie 7 Giie Olgi &g 1o 03game U WS ey
a0 GMbI gy iy ddse ol 4y 00 Sym LS il 423 147 Laie slos U aile
O 90 2 &le porld b 03Re 9 S50 034iS Doy OjFe Sl @ile Bigsi g
Bl Caend So 03)S )5 Al BT dlope )3 9 d9die p @le O Uike
PSS Wil 5o paiSe JhEn O 09y el & ) Ol 9 EESe ez gl & 15T Ll 4l
Oldo adss gie 995 M> b g (euiS(e dgio |y Ll pl aapaw 51 o ol 03,
2 0Lz Gln dhwy 4 Guablide Olise Colgs )0 paSpe sl oBiuws ;5 el

Dgbpe lgiSy oS GUlw ! ogmmew

A5 Ul @ilo poadd M (25 (55, e Guablizo Wais pwiaub 3 galS WlalS

Sop Sy 5iyp8e FooNMR oSiuws gleil) azyiss .

Voo olo yg0,i YO g VE



2 Bloll sl (5,908 g Sliaga o GuilaiS (ruegd

OgmwlylS 9 )5 g, fx;‘s
S35 & ywgyd 2w b b
e WV¥gaxo A 30 NIR

, 292 G Lo SO
bl 51 g 9 W93 (5909250875509 S wige «(5yISS syl
Oll SUT 3 clinny oBLtsls/ Ll olals

HX

she & Glgy 0l -3l 0390 3990 jlemy NE glio i S 55 09ISE i Ciub o i)
9 15 el 55w 03Lel & 5 1B T (el &S b aihantd gllan Yoy LA Slga Jeloss g asjass
OVguano 9 Jiahd 51 alawly 1) G o &y Juloss 9 au5as ipls 5L |y (sjbw oolel Jblas
plasil axlg diges S 59, 1) Linlejl ez 45 Wids o ) @l Ol (l g wid e Wl (G2l
0gdle i Lab 3,90 53 0 4 Lilje Gl -39 B i Ciub Sl Gy diged aSl gy S22
Caadl (plde WVgame GLolds Ginlidl g Cuxez 1938l 59, duiby .awl Golo (NIR) SGo5 50,8
GR9Swwg Sl 3,5 3l slo Jlw ) Ll @izl Glled Gy Sl Gl ) Oy higliS
sobiie &) Gz el o Gigy b Sy ) wostene Gigy S Olgie 4 (NIR) S35 ¢ yug )8
20yd ] 48,5 JLE azgl 3)50 gl 02,05 job @y AL 9 (55)liS WVgaze CudS L))l
el alaz 5l ) WB b inel Googunl g @iwlids (og) (7 wugb) (e
b B g, (l priged abl o yaisz (Olgs (WS dler I (R3¢ OVgaze S 9 Ghol
S ol (8l G iile B (w9 1 0gi0 igyd & S il sl 005uS iyt pd Glimiuw
Ol 9 S e i gl 1> SVgame (5918 1S Gl @ G &S e s Sy 3 e
o 05 GNIR 0055 & 5u09,8 i b b ydepud 54IUT ) gy 50 GIS 6r9re <Ll

dls padleS (55)0liS OVgame (B IE BBl 9 Perd GRS BB S

NIR 0355 7 w99 Lz Laub (o ps 50T 2 goadS Wlals

V¥oo olo you,44d YO g YE



'//// PButlo]l s (5)9ld 5 Dlirgzi o (uiliS (regd

Some of Optical Imaging Systems Developed
at Imaging Laboratory at Laser Institute at
Shahid Beheshti University

Dr. Hamid Latifi
Head of Photonics and Micron Structures center

Several Imaging Systems have been developed by Imaging Group at Shahid
Beheshti University . The main aim of these equipment have been for Imaging of
small animal brain. In this talk | will briefly discuss some of the techniques and
equipment such as Speckle Imaging, Light sheet imaging, Intrinsic imaging, Voltage
sensitive Dye imaging and Photoacoustic imaging developed in our laboratory.
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\.  Deposition: RF Sputtering, thermal Evaporation, Low Pressure CVD (Chemical Vapor
Deposition), Direct Current-Plasma Enhanced CVD, Oxidation and Diffusion Furnace

Y.  Etching: Deep RIE, RIE (Reactive lon Etching)
¥.  Patterning: Photolithography (Mask Aligner), Laser Patterning

¥.  Measurement and characterization: Profilometer, Scanning Electron Microscopy (SEM),
Potentiostat, Electrical Characterization
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Evaluation of Scaffold polyvinyl alcohol macropores morphology using scanning
electron microscope
Rahime Khavari,zahra Abdolahpoor Pirbodagh'; Mehdi Jahanfar *2 ; Saeed Javadi

1-Master student of Nano Biotechnology, Shahid Beheshti University 2- Assistant Professor, Faculty of
Biological Sciences and Technology - Department of Cellular - Molecular ~Biology, Shahid Beheshti
University E-mail: jahanfar61@gmail.com* 3- Central laboratory of shahid beheshti university

o ol oY 5 o al3 U Jolo 255 5 & rlae sy sl |y (ashlne Ll e (sl sl el oSy
e S WIS 0By 5 00,5 S o el ilites (gln Cannad dy Wilyty Jshos U el sk a8 b caslin ol ygrg Sle 5
A o ol bas bl Lewdly (2 5l eslial b Joke & rlin cum baygrs Sl anlllas cnl 5o 95 2,1 o1 51 >
et 035 IS Sl 53 g, Sm FO 390 by b Jphos b b ol (s3lin sloml o Loy (5155500
Losdly e G 2 ymep 485 ¥ Ste dy Cem 1 SIS s oy LI 5250 5 (500l Jslons (g5l o0leT3l
M b jagil Ve Casled b b aigod 13 0 oo ags wlio 5 (6 sl sl o ot byl ddlis 51 olialol (53 08,5 13
Wgad 00 g S5 olKsws (55, p AT saguivesll SzoS Dlakad (6o, jr g Wb 00ls sy (Siesy (gmmbliie BlLaasS oKiws g
25050,5 oolel (60 pgal (slpg Wad ools I o eud odilewzr SudlS cuwx alwy 4 (sample holder)
S5 B 55 a3 1y SISl ol gy S Ko ol i | Al 4o a5 5 90 (slo305,5Lo SEM 51 Juolo s
Lo 5, bysys,Sle a saseie SEM gl 5l ookl b g Joboo catS 5l Gy 30,5 Sy (B Lowdly b o olomy]

el 03,51 wal 3 Jolos 03, 5 2o 105558 (sl el

29y 97 Sy Soo slonidly 28l (pviigen sl s S etns (b oS Wlods
1. Tarus, B., Fadel, N., Al-Oufy, A., & El-Messiry, M. (2016). Effect of polymer concentration on the morphology and mechanical characteristics
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2. Cornelius, C., McCord, M., Bourham, M., & Hauser, P. (2017). Desizing of PVA sized pet/cotton fabrics with atmospheric pressure plasma.
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Application and effect of plasma processing in the stabilization and growth of biological
samples on three-dimensional nanoscaffolds produced by electrospinning method
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Evaluation of the wettability of polyvinyl alcohol scaffold
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contact angle hysteresis phenomena on polymer surfaces — Toward the understanding and control of wettability for different
applications. Advances in Colloid and Interface Science, 222, 350-376.
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Evaluation of the effectiveness of three-dimensional plasma

Bernwall fiber using Fourier transform infrared spectroscopy
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Application of raman spectroscopy in characterization of graphene oxide — Fe;O,
nanocomposite
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Design and modification of electrochemical magnetic nanoparticles production system

Fazeleh Feghhi, Narges Ansari'”
!, Department of Physics, Faculty of Physics and Chemistry, Alzahra University, Tehran 1993893973, Iran;
n.ansari@alzahra.ac.ir"

D sl 035> 5 5 o sla Gibghs slp o des g 2ilej] sla ubdie o wnbliae &l,350 adsr oanSs
Sz wslsie J s lord llsSlse glsl mhw & coslio Jlasl b dlgagil ol V] ol azgs y55 50 il 5 b
b (S5 6y ppgal 53 03liul 3550 Slgagly 5 (ueblio lodg iS4y (pasblise Cools (3933 b (S50 (olo> 9
5 oloond 5 (Sopd oly «olyd ol 380 wulats ol3gl pl adgs jo LY WS 15 eslinul 550 diedan (Sl gl
i sl el )b st b ooy 5SU og, 5o IV el 18,65 5 (6 lans ol 1 00inST sladaims ;o 3 g5la b
ity 90 0 35 (Flb (perblite SlgL plsr pwie Sz | a5 5 ced o)l albs oy
0y Slyie ooliinl 3,50 odg IS (o 5w sled (0l 5 5y Ry g Sl iz ol gl S sla il
255 3 5 (b Jhise (ol 955 4z L) Sl3gl 5l egite

sl 0 5 pmbliie D350 adgi 4 3390 pol> Slisios

S D3l 5 (S GledsSle D3l lsie @ IS e (55, p ead il (B ske el gl 1

ST e (55, 2 o0d sl TS Sl 35l 2

0nd sl SIS ebliie 356 3

aiedin g ls gz 55 b snd mha 2ol cpbliin & 35k 4

b b a0l nl ST atedan Sl g s o oleondy i8Il fiin (81,5 ¢ pmsbline 353 1 gunds wlods

ezl
1. Indira, T. K., and P. K. Lakshmi. "Magnetic nanoparticles—a review." International Journal of Pharmaceutical sciences and
nanotechnology 3.3 (2010): 1035-1042.
2. Tran, Nhiem, and Thomas J. Webster. "Magnetic nanoparticles: biomedical applications and challenges." Journal of Materials
Chemistry 20.40 (2010): 8760-8767.
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Standard method for the calibration of Ultraviolet-Visible

spectrophotometer
Meraat Mehrzad!*, Mehrdad Moradi?
1. Department of Analytical Chemistry, Faculty of Chemistry, University of Kashan, lran.
meraat.mehrzad@yahoo.com*
2. Affiliation (Times New Roman, 10 pt., Italic )

g 05 o0 pulUV-VIS L oSg mSal b (s580sm 5 (2,0 soolSiulej] 5o (oanS slaoUT iy Ly i :allio aodls
S 5V 355 4 s et e 45 355 on Sg0 b o s lagys i s g (8551 i g, ool
90 Jsb 45 el ol J5Sgn 2hass b cnliie Lol Lags o 5 digad 5,38 L atbly LinlS o5 o igdh o 4t
g ilos,S i |

S 9955 o) O3l S (S Dlgion eIl glaglone Sl sy ol ol snilss Ddr ke b
5 o il (sla Jglone 45 395 drgf 4155 ol & oyl ullT plKim o, oolital Jsgome diged o5 cubile s Selail gy o]
2y 3l @l Oy al e ) 1y Wigd 6 nSoslail (PH 5 Lo (Pl @ge Job)oley Iulyd 5o Joame ladiges
s cass

Ol b calizie (gloy50 Gl S (sl o plomil olStws 51 o] sty gulis 285 § Como 5l Gl Jpa> Ca
sbsa plASTM E-925 L gillae g 5 aiki] g, abs 45 ] so bty (69,5 5 el L ool

Sl a5 955 o0 S8 (omin 9y90 50 Sl U Sezg pas 5 Qi Dad Zse Jeb Come Sl ¥l olius (g cnl 5o
b ey o sle Joloro 9wl padon ((0bo) B b 5 jluiliwl Slog S g3pamliy (sladslone 5| st o)l9e 0l (35
e sl gse Jsb 50 @l 5 90,5 e eolial - IN sl S psilss Jolre sl aigel (rizman 5 patie glacdile
335 oo patiia LS 003 5 (a1 e Johr b

@l Como (o e il 8 agidy Bl L gaal S g, gl wolals

Langergraber, G., Fleischmann, N. and Hofstédter, F., 2003. A multivariate calibration procedure for UV/VIS

spectrometric quantification of organic matter and nitrate in wastewater: Water Science and Technology 47, pp 63-
71.
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Development of electrically assisted solvent bar microextraction followed by high
performance liquid chromatography for the extraction and quantification of basic drugs in
biological samples
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1. Rahimi, A., Nojavan, S. & Maghsoudi, M. 2020. Analysis of basic drugs in biological samples using dynamic single-interface hollow fiber liquid-phase
microextraction combined with fast electromembrane extraction. Microchemical Journal, 157, 105001.

2. Asadi, S., Tabani, H. & Nojavan, S. 2018. Application of polyacrylamide gel as a new membrane in electromembrane extraction for the quantification of basic
drugs in breast milk and wastewater samples. Journal of pharmaceutical and biomedical analysis, 151, 178-185.

3. Behpour, M., Nojavan, S., Asadi, S. & Shokri, A. 2020. Combination of gel-electr t extraction with switchable hydrophilicity solvent-based
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Emerging advances in the study of plant cell wall structure
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Plant cell wall architecture, polarized light microscopy, Transmission electron microscopy (TEM),

Scanning electron microscopy (SEM)
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Detection of Cobalt-Oxide by Magnetoimpedance sensor
Seyed Majid Mohseni'*, Vahid Barough Miandoab'
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Investigation and analysis of the position of the network of scientific
laboratories of Iran (SHAA) in the management of laboratories and
workshops of the Ministry of Education
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An overview of the important challenge of the correct word choice in the field of research
laboratories and its consequences
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Atomic Magnetometers for measurement of very weak magnetic fields
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Effect of Azospirillium brazilens on Phosphatidylcholine content of resistant
and sensitive wheat cultivars
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Abstract

Virus is the smallest infectious and acellular microbe consisting of only one single kind of
nucleic acid (DNA or RNA), and which obligatory replicate inside host cells. small enough to
pass through 0.45um filters and can retain infectivity (20-300nm in diameter) in comparison
with bacteria. In this research an air plasma based system is fabricated in the laboratorial
medium. The fabricated plasma generator over all contains several important sectors such as gas
splendor that is designed for air gas application because of economical purposes. Frequency
controller which controls the resonance phenomenon in the nuzzle environment and plays an
important role in the radiation of the optical waves. Also Energy controlling system in the same
way controls plasma emission intensity from the nuzzle.

Key words: Plasma, Plasma cleaner, Plasma antivirus system, Plasma antibacterial system
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Application of scanning electron microscopy in the synthesis of silica nanoparticles and
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Fabrication of antimicrobial Nano fibers using poly acrylonitrile, polyvinyl alcohol-gelatin
and copper ions focusing on electro spinning method
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Designing an experimental water purification system using magnetic graphene
nanoparticles
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Preparation and synthesis modified electrospun nano fibers via online UV method from

poly acrylonitrile and poly vinyl alcohol for enzyme (glucose oxidase) immobilization
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Employing energy dispersive spectroscopy for investigation of impurity content in
molybdenum thin film deposited by DC sputtering in different pressures
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CuCrO2/Au/CuCrO2 on Polyethylene terephthalate: Towards a high-performance flexible p-type transparent conductor
Elsevier, V723,, pp.13582.
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