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ry laaiQmRuidianu ianuh a n nindau ls 1 load@ wdi 230 

(I wnomg&i ianuGo a a mn /barn6 wu'i  179 

g swGr'lnl?&~ lanu a n nnianin a Ibba6  ndi 175 

a Pfii~snn"iiiusaos#o 
w d d  d n oaw~uw~mrm~aiiu'iloiaiiud~~iiunraaniwuu 460.20,im:: c6o.to uifuiumr inrmlatm 

ijuioa iooo ioan'orinn'iuar im:14awisia#~uciuHdp 

=460.25/0.1 = l x N  

N = 4602.5 s'84 

msm3a iooo iosuia 1 5aSlumt 
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I. U o$uiai~n'~hiriR'looouiiuu chemical ionization 1#f l ldnR~l i i~~!~ I f i iM~Wn , 
niodiad5uiol i dauluiu'udau~Geifiuuu CH, &edlufio~~?mlaoouuan niulu 

fioadiini5ii~ndiiJu1ooau ~ignmrou:qnu CH, i ~ f i  CH; , CH;. CH;, cp; Iooeuuan 

mn'idnu~ohodi~iZ~1o~aodi~~u"uaniw"u I ~fanfi  i ne~~uu5ndunirdiulouldrmou 
bicqa8iudumrdiu~ou~u~ar~ 

CH,+ + MH + MH,+ + CH, 

c,H,+ + MH + MH,' + C,H, 

c,H,++ MH + M+ + C,H, 
I . 4  e u a n l u m t l n u o ~ ~ a ~ d i ~ n ' 1 # ~ u a n i w " u u u ~ u ~ w i ~ n ~ n ~ ~ u * ~  

a 
I. n €I%.~IU ICAP ( Inductively muple Argm Plasma) H ~ B  ~n~~~iiunuanvii~n15ldn'aao~ni'~ 

~ n i i n i c ~ ~ ~ ~ o i i n a u ~ ~ ~ w n ~ ~ # i u u o n  ~ziii~~irmriiiuitiudrzniu1dLw~nid~ 
w n d  1~inuanaa~o~aaain"a1~o~uoiin~unuoinnmr~u~w~1nu1 iuylaao~d~$iwu'ihium 

n i ~ ~ i a c i i ~ r n n a ~ ~ $ u n : ~ ) ~ ) ~ a o u  n ~ 8 o ~ & : ~ # ~ u w & c i u s i n ~ n i a u i d ~ i i ~ ~ ~ ~ u " ~ ~  
e P I W  dr-uiol iwoo mniuuiiaolnoiv v ~ u r ~ ~ i m 8 n n ~ i a h i n d i a d n m r 8 ~ ~ f ~ ~ o o o u ~ ~ ~ n o ~ d ~ u "  I 

I wnjqiuqauindn'aoonui lo~ai?odi.r~:iZfi~nwz1ooouuan~fo1ola~zdi~unn1~lunn1uz 

nrzqu w~ouid~~fiflnaiuuiandui~wiz~onui nirQilhrndn~~iki~iwdowo~v 20-30 
d d 1 - 9  d Gnn"iumrdrpolwgGlq~d~zuiol 5000 mniuiid1u'~kbiun"nnaiaod iuoqainbuomnmrou 

im~~~~ouoiinou(wnlnui)idn'~f9~~d0u~ufidou~u*1d 

mnuto I. u nin s / I.LY~LI. 1.11% 239 
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i%.fhrlfil ~ ~ 1 f l i # ~ ~ d ~ ~ 5 1 i i ~ ~ i i ~ ~ 1 ~ w " ~ ~ ~ 1 ~ ~ l s " ~ 1 ~ ~ ~ 1 d ~ ~ ~ 1 n ' ~ 1 ~ ~ ~ ~ 5 1 ~ ~ ~ ~ ~ 1 3 5 ~ 1 ~ 1 H  

(iinu CN) : 

imkhiu'moifnouwni~uiiiup1n~ziin~~~ ~a'ldd~iiolumdu~diiuuuo~~a Y dau 
pl- d  8 8  ' im~nmriioin~nnz~fou~~da1~oianm5bu ~ ~ ~ ~ ~ u ~ a ~ d d i i m ~ ~ ~ o ~ i ~ n d Y n ' p ~ i i b ~ u m ~ z i n " m  

o s d  nirs15n n i o m n m ~ ~ u i i n X ~ ~ i u o a ~ q ~ ~ z ' ~ ~ u n " ~ ~ ~ i ~ n o u i n " m ~ a ~ n u ~  c'looeuoiinouuanriu 
e s o ' r b n m ~ o u d ? u i p l u ~ i ~ ~ ~ a ) ~ ~ d ~ p l n ~ ~ ~ ~ u i n d ~ ~ u i ~ ~ o o o  inn% Riodlq~ainm'louoaln~:: 

Cf~drzpuann~oi~unni~~u~aiuznsz~u n ~ o u r ~ u d ~ ~ f ~ d n ' d n a ~ u ~ ~ a n d u ~ n ~ ~ ~ ~ b n u ~  

1~1.80 =2x1.80sin8 

sin 8 = 0.5 

8 = 30 b981 

28 = 60 69~t-1 

, v 

I 
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A 4 
fl itl30UJBiiIJl.J spatial (dispersive) 

i3uintotriodiiimru4~airoi~aiu~u i i~a~i i ia~ ionrs6i iun~aiuuian#1~~~ssin  
A el Riociisg~nk'u nairruiannunin~o~inn1r~mn8u~na'm~au~~~om~niudud~on'u~~uiit~a 

CM 433 (H) 





d u r ~ ~ i n a i u o w ~ ~ n v o ~ n ~ ~ n m ~ ' u ~ u ~ ~ i ~ ~ m d ~ ~ ~ o i n n 1 5 ~ m n n * u  c=o ciiaranrinira: 

nor 5 x 1 0 ~  !mtiioiau~ium~ naiuiaiina 3x10'0 ~clru~~um~io~uifi ii'iwljnazmou c = 12, 
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R = 1/2(m, + m,) / (m, - m,)} 

CH335(CM dmm) nlfiqf$8~ I b & d m  

bd W.fl .  b&dd d.GD0 - QQ.GD0 

o ~ ~ ' u ~ u ~ ~ ~ I ¶ J H ¶ J I u ~ ~ ~ ~  oo fla#b 

n wninu i  u m~mR'a~oa~an n u ' n o n d i b  r doninniaad o d ~ i n g n i r p i n i ~ B u 6 ' ~  a 
d  I d  v l n m a w r n u o ~ r l m d  a diaviiuuiu a m:~ariudri~im~4~(scinti11ation) DI rn~wi imlaooud 

9 ~nnu'nGvnmou9Ioiumin g ni~SmrizHnloooudQnn'n1fotiir4iu Q VR~~RIU~NMR) 
n wninu i  iaau4io o n n i n  a / baa6 H ~ I  178 
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2 A 9 . 4  w d d dj?uiadouq lmunisl#nsruamr~diuufina~u ~~~ iwuind~~~n~ iu~ Iunu iu~~n i~nnnn 

1d~uuld~~ndoulXnt8 

?f h d l ~ ~ l ~  l a t l ~ h  c q) n i l  c / bdcnd  dl 179 
4 v m384U'flldn'qlmq~~(scintillation) 

auiwfol# ~ a l ( ~ i )  k a a u ~ h  TI artiiuniiqaiu1dlm:dqdoId NaI q m ~ i u d n ' ~ i ~ i l ~ ~ n 3 i u  

sianbua~niiClgcm~~oin~~ni~iiuIddrruipd 0.2 Iulnriuifi 

a nian&Iooou~ ianud~ n nifiqqfou/ba&~ ~ d i  204 

q) snlin+unmouGlolumn lanub Q n ninqgfou bad0 wdi 204 
Y d g n i a i m a i r w % o o ~ ~ ~ n n ' n ~ f o d i ~ ~ i u  ~niluum#iuuu~&Mn~rou~~nr4q~Iidn"~fiu 

4 a s d  iiznmrau fiiufir~~iuv~.raornnfirowo~'n~wniu~oofo 443" #iu~i'lamruaiiihI~rl~i& 

'1fiilnRnycl~drpi-1IX) 1aaouuan~~anmuirauur~~tflu3~~nn"ua gniR#3u 

iMnfirouriniiwniulooi ri~uIaaouuafldiiuan~ai~wuirnuoz~n~~ufiauGaIf~~i 

Q U R L ~ ? ~ ~ ~ ~ ( N M R )  1 # ~ ~ n ~ 1 ~ l ~ : ~ 3 ~ i f i i j 7 l f i ~ ~ f  U R ~ ? R ~ R ~ L ~ ~ N Z ~ ~ ~ ~ U ~ " ~ ~ ~ ~ ~ U ~ ~ I W I I ~  

I r b  x t  ~ n ~ a ~ ~ r ~ s ~ i ~ ~ ~ u ~ a ~ f i ~ m C i i b ~ d o ' ~ ' 1 5 f ~ a 1 n n ' u ~ ~ n 3 f i ~ w ~ ~ r n ( u n u  y 

d d w  A * n u i u a n i l ~ n n n o m 1 # ~ ~ 1 ~ ~ ~ ~ 3 ~ ~ n u  2 vqf ia in i i l lu~n3~~arn~~nzumnaf i~~dnoq 

'ld' 'll 

1canu4o I ~ D  u nniqnin Q / b a ~ n ~  wUY7 176 

b u aifi~dan~~ldrmoulunniurwn'~~iu~~~n'~niadounniu~~uu spin IattiEc(longitudina1) 
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I spin lattice 1 spin-spin 

4 Q ( ~ ~ w ? u " u  y ~ : ~ 1 ~ ~ ~ ~ l l ~ l H ~ ~ ~ ~ ~ ~ l w " l ~ f l 0 ~ ~ 0 ~ ~ m " 6 l d ~ H n d ~ 5 6 ~ 1 i i  y(5:UlU ry) ~$¶Juu 

l e ~  n Q?Y iuinnu"nnis~n5i~H'ii~~W'n1un'(~~1se height) 

s a d  d d 
r n a~~iamr~igolniwi in~i~~"1nu~~iano11~~urlqaa~~~io11u~ 
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nk = 2d sine 

1 x0.99 = 2x 1.76 sine 

sine, = 0.99 I 3.52x 0.28 

28 = 32.6 

4 0 

d n nirdrznouwih lo niu ~iuinzniu~isuudsui81r 100 gnuiflhaugiumr aawiB 

BdftG3iGabmqn rda~im~zniuuiait~u~vnn"uia lo imgiumr diun'maiudad~ukil a 
I f f  0.30 k g  I 14 o w  ImuR3 d iiaz I C/au~~aiu~#uiiifYu 

nuubi~drznouii~i~u'n~uinqa lo niu I 

nirazniu loo gnui&uR'urmr jinisdrmsu io~ioiviitlu I IUR 
d  a 

nimzniu iooo gnuidauZemr iinirdrznoudifYu 0.1 badognuimaaiumr 

~m~Pb~~idPbni%fi iu"~gl~~~ 

fiiiimouluGonou n'i ia~iu~Ji~riwo~~'~"iwJiw~a~oEw Xiulhhtaaiiuaa XIUGI 

#8fl~0188fl~Flfl#~9 

0 a~uiu~aiuw~iu1XW"i 00 w ' a h  

n s'sdmaiu3'au u nidnmrilmiImiuu R flai;olros"nl+u a wnueaiiunii5nuoulaIolrwsa3 
d 4  d 

o aamoroinnriau Q mr#u51iinmrou a n d i a k i  a wniauinrziinmrs mrqmniiu 

iau qj dodoimivu4 g nnrunaumaiuia g d - i i ~ g ~ i ~ ~ ! d f ~ ~ ~ f j ' ~ 1 6 h  3 nisimia 

n<mrrausrifuou"n 

n faihaiufau mnuh e u nnianim 0 / i a r~~a~  H#I 173 
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DI nisgnduiau ianub Q Q nindou Q 1 barn6 wdi 183 

q.~ dondoisniaul iaauh @ DI naitmnqqfuu / barla wdi 259 

p mrsunaumoiuia ianuGo GI 4 nmtmn GI / barn6 wdi 174 

ds~n~rnsddlmiiognin iaaubo a n i  / 6 wdi 183 

9 m~~inianiRaaum&ou'n iaau4'a Q ry nindou Q / baas wdi 183 
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lapnod pus 
aandtuoa 
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9 9 i~e~res'imes' Q diffuse reflectance spectrometry t~ IPIUQSJMWU~ OI d~ingm~cu'cieu 

m n m n h  :, 'lw3eai8nmin g mramrnrumnhiJu'lsssu g nasmaealaiinlnn g i ia 

uilniu y'lalrei 

Q diffuse reflectance spectrometry di%aa~v(rli~mru~aKaeei1~~umldo"iuu1miin 
dl U 4 o  Y W 4 9  uiiar~ari?odidni~qnn~u~~ani~do"naiu~uu~~ainmni~azdi~uod'~ua m3azJieuiirli(ad 

4 s A  Y w c l  iiimiiiciaziia.~zwu 3zuiuindihil~u3ziiau ni3azJ/.u~amn1uqnG~miq naiuiuuma 
12 w ~az~ieu'luvunu~u~azdieu 

9 a 4 a 1.4 r i n u ~ u l u m r u l  mkrm~nn~~$ui'uOm~ind~%uiini 1iu synindQnn3z$uiJu 
B d  w'imhbni~inm~ind~%ui~zna'i~sri~n",~n~1~'ol'n'~1ai~~uminuizau(iriu W 'lalm3audai 

s a n ~ r r i l ~ u ~ 7 s s n ~ ~ m d B ~ u i i ~ ~ )  
4 d  

QI J~ingnirdcieuni~iimnKa ~~n~in8 ibnm~suinaeun~inaa iuz~ idnm~e~nd~i  
I '  d a  wknug~ni i ld~aaiuz~~~nn~~~ngld imu~z~~~ni~kug~uin~u~i ldo"w"u~z~~~ln~lude~ 

4haglu luiafaaknt$mn lu'e~~in~u~:~:nii~l~~~'hudein"~lu~afaaln~i~~aiuiid~ii~~ 

~un~ iwk~ iu8 ibnn~e~ngl~un idndz$u  n~~imnus.r~urzdlnniun~~ln~b'~v(~iqmn~u 

11W 



nsruaunn aspiration ~ ~ ~ i ~ ~ a a o ~ ~ n ~ f i ~ i ~ r # i ~ u ~ ~ a ~ r o ~ ~ ~ # a l l m n o o n ~ d u d o u n u ~ u d f i ~ ~ f i a  
A' ~iimaroo~aauwnuriulno~~.5is~~#a~#i~Xo~n~da~ 

iaau#a n naisnin IP) / badb nWY7 247 

d d u n r u d a ~ a o i  rdupdnrcudauuk~~~wdqqiw~d~i~~~n~u~u iiu waom 

ldlmu'a~rcniuroo; 

rdurro; mau#o o u naisnin lo, / badb ndi 244 
I 
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C2 = 2.0 / (3000 dm3.mole".cm" )(1.0 cm) 

k = 1.869x106 !Bl6~Olall~~L~$I5 

X a n a r 1 ~ a u d u u o ' R n d a u ~ i u a u 6 z ~ ~ ~ ~ v ~ ~ u ~ r z ~ ~ i r ~ 0 1 u ~ 1 u  3 s .tTunoiuz 
nrztfu 3 p L $ o I # L ~ ~ ~ M ~ B ~ M ~ P  2000 orrnlnniu (naiuui.mn'u ~a 589.0 nm h = 6 . 0 ~ 1 0 . ~  

erg.sec c = 3 . 0 ~  1 0 ' ~  cm.seil k = 1 .40~  10' erg ) 

CM 433 (H) 



CH335 (CM dmm) ~ F I  <i, / bddd 

b dirilmoulu#onou fknhuw 

#onsusanusn#os 

o sa"uiunaiunuit~lXi~ fa#o 

n ari.n5ontniwul.aai u ifalddii 
Y a extraordinary Pl t1151hi~fl04fifi'q BI 

d5iiunw~uu' 91 Free induction decay 4 enerator Q absorption edge ll ~ I O O U ~  
d 

IWWt fDS(  X-ray) 'H Auger electron ? ium?n OI MALDI n15%~i~w?nqfi1n~ 

im~mi.aoidautXin"nn15iimn~aiflulooou ql loooul.almnm5ou 

u Yqa extraordinary ij0fi'~#ii~u~i~1u~l8niiou1o ~ow5oiln#aunaiuifa41fia'i~i?oifan<i 
w ad s 
59nWinuWl9uuilnuiin~ 

n mrrinrnnowfq ianu#o o nindou b /bddc ndi 230 

n rdsuunsouu' mnu#o o II nniqnin ohdad ndi 175 
d d u Free induction decay idol#naiuif?wU B, ~ i m u  x auri7n8loidinnnsa~d11uiinu z 

dbuu w d n n i u ~ n k r i u ~ ~ ~ ~ o ~ u u i i n u  y auiiiclnirhia rm'clrn~ounniun~uiinww"~ 
' a f  

naiurfluiuimlrumu z i4uuu nairndlndmlnunu y nclnc nirdounmunilunilu Cam8 

~ o h n d r d d u u n ~ ~ ~ i u n i ~ t f ~ u n ' u ~ a n ~ ~ ~ ~ n ~ a n u " ~ ~ u n ~ ~ w ~ i . a a ~ f  aniinaiudniuoi 

wnjqiudiwi~miuzuiu xy ~unuiu~~i~n&imu yigu o l I ~ # ~ ~ ~ ~ ~ ~ ~ ~ i d i ~ ~ n i d d ~ ~ " l d  
diinu z 

4 Field sweep generator ill t ~ 6  o ll n i n q ~ f ~ ~  / bdda H ~ I  262 

Q absorption edge illnu& o g nm e /b&do nGi 198 

CM 433 (H) 275 



a laaoudrrndnoc( X-ray) ~ n # a ~ ~ u ~ k d a u w ~ a i n # o ~ ~ n ~ n ~ s "  niuluhau'us'.ra iiifniqc 
uin ~ r +  1mz&~nm5oudmn"~oins'~d6~un"i~~id"au 5iifnmrou$~li?unaiu1faqq wkriuoau' 

uiooz%~11ru~i.ai6ou ~ r  si?& 1% A; 1~az~ii;nm50u~ndn0a 

YAugerelectron I(IL~U#Q a 9 n1flqQhu /b&do,  Vldl 266 

a ~3~unmoGloumin ianuUo c n ninq~tou / hado wdi 204 

BI MALDI ni~~#~un?n~iiaziin~inio11~s"~au~#~n"nn15~imn~ai6u~~~~u +m$i9~89lwaa 

riiuiwnu~u~~~nnosod~i~a~1u1~nun'~iu~?no11~n~I#iu~~n~u1n~n"uw~ iuniniqnn3uiurii 

i4imiaaidru lnuiuninQ~a~uulw5uiinzs'us'~~n"~u 1un?o4diulauwC~~iuI46u 

~ '?o~i t in"n~o~ouuani~nz~nwi~#i~nf  ~~?1~15izw"uaa 
da d 

ql loooulrlnnmrou ~oaouuan~r~tlunuiu~~ni~wifn~nnn"una~una~~vi~u~zaru rt i  
, 4 2.4' ' 4  ~~oooui~ 'uninjuar~wql~u~~unaiud~G~~u m, n ~ d  I R ~  a, = v/r r inuuu v imi~uuu 

OUI~ v/r = m, 



Appllcd field 

CM 433 (H) 



d o ,  d d  
d n oiuiuinniinniai~lriz~"1muiinia~mnnur~~~ano11 

d ddcr 9s d aiqdimaiz~~nn'u~d~on~nunaiuuiandu(wrr'~~iu)~~uiznun"i~~oi~nmaoua~ 
4 d 4 a tuqmqmoami  l~m!oooulunniuzna:~u naiuuiannunamn~urT'un~inaiuuiannun 

d 9 A n d  #84fli3lnnuau A¶JQQAWll38U?4 K HI)@ ~i~n~aouaa&~d~~~#i!d~inu~oz!#f~didn~qm 
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uan 0,' = 32 uaa c,H,+= (12x3) + (1x7) = 43 

AIHUR H n9d r n?d 

m , / q  = ($2 1 20740V, ) + (I?: 1 20740V2 ) 

o w l  o~~i~imsnyuyu~iiwi: 

ii so p n u l f l d i ~ ~ ~ i ~ f i ~ ~ ~ l ~ ~ u ' n  1 n L  

{I loo grmirmi.ru~i~firiinirwU'n 2 n L  

[a ]', = 2.017 nirZunii 

[ a]' = 0.017 iiuhn* 
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Normal dispersion 

E 
.cI 
.I 

f 
t 

101' 1014 1015 
Infrared Ultraviolet 

Frequency. Hz 

lo v mdi~'uiindd~duiiip?su4~oiuaudr1irm 

iaau#a b n nln a / badm dl 250 
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H ~ Q R Q ~ R ~  1(1fl~#t9 'O '4f aln c / b&nG nfi1179 

\ 
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a n o ~ ~ i u a a n 1 ~ n r ~ s i u ~ ~ ~ u ~ o ~ r n ~ m 5 ~ d 1 4 ~ d u a r ~ 1 ~ s ' ~ d d ~ 6 u w u " ~ ~ o ~ ~ n ~ m ~ ~  1000 i o a  
w ad w deCnS~um5 5~nnwnm(r)sonuin'iyu 30 own tiinum sin r = 0.50 cos r = 0.80 

m5mR'~ iooo io~o(iuuuriuuia 1 CnS~um5 

rnrmt~ 1 io~o(iuuuriuuia l/looo CnSrum5 10" u'nn'lumr 

dr ldh = n / dcos r 

dr ldA = 1 / (10-~x0.80 ) = 1250 

c ~ d a a n i s ~ a u n a i s n i n  b/b&dd I B ~  n.w, IBU& ~.oo-aa.00 

IJyo~uiunaiuwulu iln'onn'i a A 1  n dynamic range u f i # l f l 7 1 5 ~ 6  (I Innui i  P 

~nimoi1m5nnomih u an~u&araoh~o5mn"nwfn a lnm& a dringi5dni5amnAi a 

uimmldnIn5dgoof f ~ ~ u u ~ ~ f l u  QI luy?naoiddmrlwn~~uu~~ciw q nilmlmok p diode 

array 

fl dynamicrange ~QIIU#Q Q fl f l A 1 9 f l l f l  o / hadm V?& 225 

u i.rdkir5u6 lanubo n nni~ninqqfou / hama. w& 188 

ol tnnuiimnu#o a, u nindou ~a~~rn6 wdi 182 

P ~~1mo6ln5naom~u 1 1 1 o ~ w o ~ ~ 1 h ~ n n i ~ ~ ~ ~ ~ n a o m ~ ~ ~ a ' i ~ w ' a d i i n i ~ n z ~ o u w n i u n ~ ~  
w ad ~ b u  MBF, (?m51n"nn?n) i~?f~z~~i~Inwzft~n~~ow~in~d5mn'~1w'a~~~a rmmauija~nwzrz 

Y 

rliqum~ou&ain~uw'alnwz P d naiuwuiuo~$u?m5~n"nn3n~~u8a~i~umnaiuuiannun 

#oPnir ~#doonuioinbozdnaiuuian8w~iwno~~n'iuo~pIaiuwpJiuo~Iw?m5~n"nn?n 
e a ~ ~ & a ~ l m u ~ i l d n ' m o i n n i ~ ~ ~ ~ ~ n a o m n ' ~  naiuwuiuoPR?Radnn~nliurLupIdu aanon 

~ # n a i u u i a n b d i a ~ ? b i u ~ o ~ n i ~ m i u n a ~ u n f i ~ u o ~ ~ u  

o rrwru4Saraofiwro5~a"nw?n rnnu o nin L / hado w f i  201 

a Inn& lanu $8 an nindou I. / barns. w8i 193 

a dringnirPin~rllmnRi laauh u nnimin /hado: w3i 273 
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r ~nmsaidnlnrdqoolsil'~~'~~~in"lu iaau4o a 3 ninqqfou I b&da nGi 224 

ru luylaiaoi~ijnir'lnaii~~iiiu m n u 6  ru naisnin a /baLm nGi 249 

ty n%~ao?a mnu b a a ninqqfou / Lada nGi 224 

g diode array ifluir~nou~ni~o~uuim1dn~~'la"saun"u61uau%11n(~ab gu) ldn:gu?m 

fsBuiaznaiuuian8w i ia~dinisiRl6~fouiiw ~inzdsiityyioroon%~iwf~un"u'~~u~oi"a 
A 

i ~ i j i ~ , ~ ,  preamplifier amplifier 0 d l 4 ~ ' .  bdb 6~ 
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~ 1 1 m ~ ~ i u a z m ~ u d i ~ 1 i i w ~ ~ a a z m a u ~ u ~ i n " n ~ u m ~ n " 3 u i  nisunsu~$u(dduuqz69~niq 

$u)ain 0 111 1 ain 1 1d 2 Z~%hi%~iu8niiw'i~u 
B 

q11~1~"~1iuaezma~~aa~azmau 
A w e 9  Y W  A A inaeuui%n~n"pda~nniswa"nnu~~ma~l"11wa~~iu8niuin iueezmauae~ezmauinaau~anain 

~ u 5 u m ~ ~ ~ u i r ~ w i i ~ n " u a ~ a ~ ~ ~ ~ 6 % ! w d ~ ~ i u K n ~ a n a ~  mtimtu~$u(dduurz6uniq$u)Zq%4 

wa"sq1uKnu"aiaw'in"Pd 

- Displacement y - 

= , Energy leveU 
vibrntionnl 

Literatomic distance r - 

cn v ~S~iuuim~abdn%~~%d%mbb'~~~ temporal 
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r Y  6 a n rwna"s"udsirs~wu1 0.25 GaSiams osnidPn?a%usiasna105uiann~ 2.0 Lint 6.0 

1uInslums 

b = N/2( I, I,) / (I, - I, ) = N/~(v ,  - V, ) 



Nj/No = 6 12 e~~(-6.63~10'~~ ergs x 3~10'~cms~' /(589x10"0rnx1.38x106 

erg Kx 2500 K 

CH mmd(CM dmm) nlRU84 1 kaddd d d.R. kaddd d.mo-ob.00 

fl ablation V  slew scan fl half shadow 9  sweep generator 9  t l l 5 L L ~ t l f f ~ ~ - t l ~ ~  Q  S'9&Ila 

d m d  
(Bremstrahlung '3f quench gas qf 1 0 - 1 0 ~  QilltlAIOU P1 n i ~ i ~ d ~ ~ ~ q ( t r a n s m u t a t i o n )  ql 8 a U v h n a d  

Q Ion trap analyzer 

fl ablation L Q t l ~ b  a Q t l ~ 1 9 ~ l ~ l ) ~ ~ ~ ~  / bade, M G l  258 

u slew scan maudo o 9  nln b / bade, ngl 256 







u ofuian$o.rfiuuuar'mriau H% nir?i~~iz6i iuudon'u3u~w~ouun~ao~i~(~)  

mfo.rriuiuuar'mdau muluwYoqBou#niq.rm i6o~di#iuilu~oqozau81~11iiou 

lum$os~u ozin'mnisiimn~aidulooouuoqn"7plriiou A< n'u ihadnmrou 5ia"nmrsu$s?d 

Ruan A; $ 9 ~  hnu i u ' a ~ a i n ~ n i m u ~ u o ~ " o ~ q ~ u i n ~ i ~ n m r ~ u $ ~ ~ a u n a i ~ ~ i ~ d a ~ ~ u i n  
d ' d  (w k~iuaa~in~ozaun"iplrin"~u ar i s m  A; iiu 5iinmrouvdnoq 5iinm~ouuuiminn?qin 

~zauiioIumsci~~ram~~a riau A u u i m l ~ ~ $ ~ h m ~ ~ ~ l d i i n I ~ m Q ~ 6 ~ a 1 ~ n i r $ ~ 6 ~ ~ ~  
P, A 5ii;nmrou iihmrotu'uaqmliu m:orriu~unuu8riu~dd?uimfd'0uqlX 
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[a]; = a l l c  = ( 2 . 0 1 6 - 0 . 0 1 6 ) 1 ( l d m x 1 g ~ ~ 1 0 0 c m 3 )  

[a] XI = 20 8 W I  

CO, = 12+32 = 44 

rnle = {( ~ ~ r ~ ) l ( 2 0 7 4 0 ~ ) }  

n daanaiuLtAums~(1inear dynamic range) f~ m l 0 8 8 8 ~  f~ ~#flldtG~td~(nonlinear crystal) 4 
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Fmauu digit 

fl % 3 t f l 3 l ~ l i ~ ~ l ~ ~ g l ~ s ( a n e a r  dynamic range) L R ~ u ~ % ~  n fl flaltnlfl m / b&da nu'? 248 

u m~aoi3tou i~u~m-n'th1~u'mft~~~nFu~a~a5u~14ddl.A"~iatd~oo~sa~~pd41u?iat 
94  4 

~amsilaloaam aalua llazihdsirin ~tdfu~at18%u~atwaiuuiana"u 20 {t 50 uiluiums 

n wBnli15tlkir(nonlinearcrystal) ~ a u b  I. v nmtmnqqfou / badm nu'i 259 

t nnunnimrtn' mau6 m g mndou I i hda  wu' i  253 

TI mm:$ouadQmi lanu46 o nnaitmn m / bada n$i 249 

a nishuszniitrzuu lanutb o g mnq~fou / hadm nu'i 224 

a dringmrdmrmau iorlu4o m 9 mnqqfou / hadm nu'i 224 

a wnnmsoalallnlnm lanub g mnsinu / ~ ~ a ~ s  nu'i 183 

or nirrjunlruim 1nau4o 'o. g mnliou /h&mG nu'i 183 

% nisannisumn~~i?lflulooou iaaub or naitmn D /baas wu'i  174 

g waomTdlm laauYo m 9 mn il. / hado nu'i 201 
i 

44 d 

Q lmlupd digit 4oUa~jiilGriinlm~uu~'ilIv1un~~~~~aiu~i?luu count I . ~ I ~ ~ + ~ I O ~ ~ W $ O L ~ U ~ ~ ~  

binary serial C U ~ ~ + % I N ~ I U ~ ~ ~ I H $ ~ ~ # U ~ S Z  binary parallel ~ u ~ ~ ~ I O ~ ~ I U R ~ ~ I H ~ ~ I ~ U ~ S ~  
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Wavelength. nm 
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~a~moi~~niiu~k6ai?di~~naton5aitw'o~~1a"ons'ads'u6u)*fu"adoonoin~n5m?a 

- 4  4 
n u 1~~~6tw5nn0~~8%1?66azf zu~6tn~n91~~81tauu~oou~w6n~oa FTIR ~~uodiab  

5zuu66wrnno~~iluia~#~t~n'~n"itw'~~a8Rw'an6mu~a~~r'ad~aiuna1uuian~u ~ 5 a  

naiu~ciaa o eziifiikunaqaq~ ~a6i!uq~~~u8uuoamr~~ 
i 5zuutnmao~~~iiuu~oou~u5z~~u8~mo~d1#u'utnn~un5zon~ai #qqioldldi 

i ~ u i 1 u u n i 5 t ~ 5 n r r o ~ ~ M  5:uu~+au1##~~d~~~~1w5iia1t~az5z~zi1a5z~ii~+aa 

diaodianad~mzndilrmo 
I 

uwndmdes'u 
ol, nor ivai~insldi~~uu l w  b5lnmunn11 ui~r#udigu$nniq 0.5 rinztum5 uia 

d5zuiol 3 t.ruZtumr rini5mhuunr'ld~~u~vn~ou~u'u"~w~u urrqi'aodialdi 20-50 b 
d s lns~nuiun~~v~ums &tmild~i~ouoz~ni5~tdr'~dnaiufouoin~a~mi~~i~vadb~um5a 

k~uu8aan'risilodi~ot~au~in~iu?~aoln"lu'u"#aodi ciaunirl8tduonsldm~dlu~vn~ 

natlcuwdmdoiu) tU'otmi'ld~ifou~zu"ni5~6~s'adnaiu~ouoin~atm16(ii6.rodnnu66~attds'ad 
d A 40, 

Y 

n a i u f o u ~ i m  ui~aa~~cvii~doruaau~ao~i~ozfoutn'in'uw'a~~tiu $al##oun3 

bw58a4 
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- log 0.1 = 25000 dm3mol" cm-' x 1 cm C 

- log 0.9 = 25000 dm3mor' cm" xl cm C 

~b W€jPlfllflOJ b&db 06'.mo-~b.oo 

o~u1~naiunuiubanaiudo1dii'u1l~~11l~ lrlili QoGa liualnuUooin a k so c IGDQ 

n si7nr:oiu~Gm u wninui n imigrnfluidkmui a draunrouu' o mrirn9~d a 
s d a  w a d  Anfinanialuoolmoi r ramona' ~p a ~ n ~ o a ~ r a ~ ~ i # o a i n i ~ ~ ~ m n ~ a ~ ~ u 1 o o o u  DI nir~Bm 

1888ul$ t)j 8~la~ffl ' l8~@Af~Vld?fl~ Q Electroapray ionization Q ~ ~ ~ ~ A ~ Q u ~ ~ ~ M ~ I u ~ ~  
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u wninui mnu4o. n nin c /baati nu'i 178 

n laoiiqnifluidirrhd lanu4o a nindou b / bad. ~ u ' i  230 

4 rdrrrunsoui ranu4o o a nwisnin Q I L ~ G D C ~  nUY7 175 

r mdn'nhn' lnnuGo Q ol ninqqfou /baa:. nu'i 204 

rmzl#rqlqiaoanrr1 

DI nirw8m?aoouqj 1aau4o Q n mnqqfou / bad0 1181 204 

ql o'ur~oif i lolr lndlmu lnnubo a: u nin Q / bada: n& 279 

. Q ~ l e c t b p y  ionization l(ltlCJd0 a pI nlf lqQf8~ / bdda ~ $ 1  255 

~anu4o b n nin o / ba[dd w f i  276 

b u ~imniw~~nmanir~m#qw~old?6;~~nnir~mr~onw'an~a./i~mu~dwqiol E,<E~EE, rzJu 

l~wlz#q/q l€M E2 

mnub b u ninq~fou / bad@ nu'i 23s 

n dd 
b n ? i ~ ~ i ~ u ' ? ~ ~ ? ~ l l d 1 H a d ~ ~ ~ 2 1 ~ 1 ~ ~ ~ d ~ ~ ~ f l d 1 9 ~ 9 ~ a J f l 1 5 h ~ ~ ~ ~ ~ ~ ! 6 ; ~ a ' ~ ~ 1 ~ ~ i f l i i d 6 ~ ~ f l  

n.1z~si?orii~tud~uulaJ~aJu~~~oi~n~n1d8n1~~u 

rnnu4o b u nin Q / ~ardta: ndi 276 
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naiuQn 

n;" h nuiuiioimfin 

4 s d  
H dSnh o i jn is f i i f i ~oud~n  1~51: o n~omnmsou dau CH, oj;~n'u o Qgn 

AiAQunii c q  4hoj'lnnuin finuoa CH, nu8uonmnzldrmouariu~aeinc~~ tiiRnir 

na~jn'u H U09 CH, %RUQP CH, W U ~ U U O R ~ H I ~ Z ~ ~ S R O U ~ O ~ ~ ~ O ~ ~ C H ~  i&?niln?~fjfb H 

UOP CH, ~qdu i n  OH i~ndauiuu*ounii CH, c~~tii~dnuiu4ounii CH, 
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uan 4 

Y o r  d ~ain~un1~llrmoui~mnib~mnwu5q~1unuioJii' fiinum p =sxio -" 13;nindomin = 2.97 v  = 

a d  9 

6.6~10."  I ~ b f l a u l ~  

hv = pPHo/I 

v  = pp HolIh 

v  = 2.97 f i ~ I ~ ~ ~ ~ l L l J f l ~ ~ b ~ ~ x 5 x  erg.gausi' X 1400 gauss / ( 6 . 6 ~  10." ergs x 112) 

v = 6.3 x107 ii33916 \ 
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oiheuwninui a iaflijRrr~ufi1 mmaudnilu r ~anin~fi~uuacnn~o~liu q.j 

S~dnmrouudaoi Q ato~imrizniooad~nn'n 

n 5lnnimai maube a n nnianin Q / bad& 1.441 272 

u nirlhaluu~a tanuba Q n nnianin Q / bamd H ~ I  173 

e 1m6akn1fii&veamtaai(~um~i~~) n~~ddlj/lX~nno~nnrz4u(~uwn'aaiu)lfiunir 

Innirhulvl41 Ifiunirdiunrzlmlvldi niolX~n'fidirmr~uin'un~Sd~nii nniu:nr:{u 

u"rz~'~akaiums&nniup~'i azn~udnniuzmz~urz~unirku o 

n ~nsm~almuul-fi jlaaubo Q a naianin ~ n ,  / 1.441 219 

n i~hriciaulun ~rfolXhuaubnlnnztd ~~Jrdiuaulunn'anuX ificiinaiu~mnflu 
B d uaamrnzniudlfiu?fimranaiuuiannunr:uuqnna"u~~na5dqfi 

u nimzbunldgnii l~auba Q a nmwin Q / bad., H ~ I  249 

a nirmauniamu' ~anubo Q 9 ninqqtou / baa.0 H& 204 

a u'aui.'nluqlnaoi lanubo Q a nniamn Q / badd H ~ I  272 
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d d d  
d r o~uiuma5maizw~~u~~nw"n~on.a~aud~~~~an~.au~  

d d d  mn~ninlonmud~oaapl~1~4 

auunaznunaiuuiani l a n d  I. 4 niniou c / baati w l j i  186 
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a n nntrainioihodiroonoin~n~o~dQ"n~diid3S~lly0d1 120 urn' iawizozpPGua-2s 
d as 

(nrqaam 2.3 961') an~lo1.abd~un'ii~a~3~~(r'unn1uou~~~~n'0~u'u~n1wdo~i1 daui* 
d l  s u'~ollniwussriolsnida~s6 % u 8 a s l i i ~ n f i ~ ~ i a a " o  2 . 1 ~ 3 ~ 1 0 ~  ini~mmauiWd oqnin'uu'umniw 

d d as iur~ni~nuazioi~ao~1~oono1nin4o~dQ"n~a n r w a m a a q m i n  2.5h1aa 015diuaa185m 

61 e I&; 
A = A, exp( - A ttt,,) 

2.153~ lo6 cps = A, exp( - 0.693x2 hr / 2.5 hr ) 
d l  s 

A = 3 .75~10~  rniu~69pa~ii 
d l  s fiuu'uirr~n1wau~ni~a~a~~o16a~u'i~oonoin~n~8~d~n~d 3 . 7 5 ~ 1 0 ~  ~ ~ I U P I R O ~ U I ~ ~  
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e o~uiun?irrnuiusiolddld~~onol"i~flu~ ed dl ldmdupoinnd~fira 

n luaan u i~8nnufou n u'laiiliiurrat~lnlaoi P 4?anldnslri$lriiinirrunau a q ~ .  

lolaluntn a a ? ~ & i  a miigu'iunlaua' mrhurzniiar:uu a o'nslrilau'nluq 

lnlaei cy nna~mnlnanlnm Q flddoic-ail g iduludnm~ 
8 24 

n hl lan ~~umri~n?iu.fi~wni~uo~%5~nsizw"~~uu systemati~ p - XI p ninwm&"lA' 30 

R!P XI n?iu~#u#uu?~ 

u %+naiufeu mauh 6) u nni~nin @ I ~$1173  

P 4a~nldnmri$!dliinirrun~u 6anu#o bddo W~' I  223 
a d d d  

u p~lolaluntn n'apmnndannrnlmz q ~ r i u ~ ~ ~ : i i c i ~ ~ m ~ g ~ n a " ~ l ~ ~ ~ i  

ns~uazdi-aliin'u 

a aaR&i lanuto a n niniau I. / baaci wdi 193 

a iniigriunlrui ~aau#e a a nniPninta / babd nGi 271 

r nir#iurzniiarzuu ~anu#o g nmq~fou / bad. nu'i 224 

ru hslril ru'nlu q lnlaoi ~anu#o a 

cy nnoPlsonlnllnh~ ~anu#o a gj nin 
#or d 

Q fld~dorr-an lanub e a mdou  b / haas nu'i 193 

g 1duIud111m IT(OIIU~ eu omwin / hda6 nu'i 174 

lanu#o b n nni-aninqqfou / haas nu'i 190 

le, u ~ i ~ n i w n i s ~ ~ ~ ~ i ~ ~ u d n n r i a u " ~ ~ ~ u u  

69tlCI#fl b fl f lF11Pfl l f l  e / bddla, ~ u ' l  236 
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B 
a n rnsssaldnlnrrruu temporal diqoinrruu spatial 0Li19b 

.4 lnf0.mdnln.nrnu tempml iilln3u~Sai~s$r+uqdu~~ua ni~a'ma'~~aznaiuuiAnU 

u'~qliuunrzoiuimr!oin3zoiu R'?dirmnoflr.r~$m!f~u'igabdiq dau infoc~dnln5auu 
Y 

spatial iiim~uG5amsiHaiudu .ni~?ma'~!lin~suii~wniunaiuuiandu iifl~~luuniz~iulmz 

d rJanM°i I. $0, 

n m5mfiriuuii'uanu uuirn 2000 i ~ ~ i ~ O a i i w m ' ~  I ~ U - ~ L U U Q U ~ U  30 04ni o~niiqi~i~ui~u 
A d 

HOd9M00flOJI ~Ai~um sin 30 0BflI =0.$ ) 

tiA = dsin 8 

2000 .j8qiiifiu I Qaa"lum5 

1A = 112000 dsin 30" 

A = 1/2000 X 0.5 
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d 
3 x lo s riindiaunisusmnga 4 x xo6 s - I  , ~ i n t n n i ~ ~ i ~ - l z ~ ~ i t s z u u  3 x 10 s - I  etni 

ds~dw7niwnaeuiYu 

4 = kc / (kc+ k,+ k,+ k,,+ k,+ k,) 

4 = 2 ~ 1 0 ~ / ( 2 x 1 0 ~ + 4 ~ 1 0 ~ + 3 ~ 1 0 ~ + 5 ~ 1 0 ~ + 5 ~ 1 0 ~ + 3 ~ 1 0 ~ )  
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i i i i ~ s ~ ~ i i d ~ s n i t r ~ i # ~ m ~ u  

e d l h l ~ o u l ~ ~ a n o ~ ~  $iia#iuw~ildwol4diwJiwn'a4odu 

I. 4irrGidonouoanuon4oanou #irrl#~nfoadiuaa 

a danaui? a Uo a w J 1  di4o~ou#aunai~qoPm 

o oa'uiunairrwrriu l4diriua lo gar#an t~uGuamu4ooin 1-10 

n mnn ihn io  u rhnronlnmulaai  u uialn~ipluini n mbndadaudildrmih n 

u'an8lalnlflrrlrrui~~d~wn"n w rotating frame o f  reference 4 na:uaunia~rrda 9 ~#unldnm 
d  d sd w aiRdlonr K , P iYaatYu6iw quench gas) r ni~Jtl ju(anniia a am~nmou%owmin 

d s  d  
DI ~fl~fillUlfFl~ln99 g angular divergence 

I , 
i mnnii%ri/o lano4a c g nniamn . / band wJi 174 

u a3m?aani%1wulaoi lanub Q o nin Q /badd wJi 275 

91 ~ l ~ ~ ~ i i f l ~ 1 ~ 1  iPt l~40 c 9 n1fl o / bdad I441 178 

fi i ~ ~ d 4 d ? ~ h l d ~ ~ &  anuC c a ningorr. /bars w ~ i  183 

n u'an~laCilflrnlluii~d~wn"n Aoaii I rrionii o ~ b u  I = 10 , i  lm: 3 0  
* 

w rotating h e  ofreference 1duu'an8'lodaubudiiniaw~uaou~~nu z 

a na:ualmiabrriia lanu40 c mnq~fou /baa.@ wJi 262 
d  d o s d  

o idunldmaiiaillona K , ~ii~oinniomomaauwCaaiuqaru5in"nmaouaaluq~ K 
d d tiiinmaouaa K nqn biinmaauaa L %IJI*IU~ nforrfivniunnjaiuiaiJ~ona IXIXU K a 

(I si?arLKia quench lPn~40 c 81 nlpl c / band dl 179 ' 

r mada:n'u(ulnihilate)~f6l688~d lanu40 c n inq~fou / bad0 w& 204 

r ~Jp~nmouQoairrmin lanub Q n ninqqfou / hado w f i  204 

QI innw'nlru"r5urA"m iduniaa:mu~aodiaoinniuuon~nfoai~~ada~4i~i~aaXoadadnia . 

~lmo~a~dulaaauim:~oi~ini~oon diodiauoaiwna&iiqRi~aRldqarrin osidulalRivtair 

hodiaQnnnnaiucilmaodiaaaw~fa 

41 angu~ar divergence I P ~ U ~ O  c Q mfi c / bdad HJI 179 

,- I 
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d 28' q d  umtdnuiuiirimanauu omnmroua:Wumiaido~ui~nimiun~!~41u nira3uvo.r 

~iifnmroumiutiuuiiinio:~~auiu~tojtwdn~mda'~~~"awi~da~miun~iuai nirg~nzu 
cva p, d dcr I n~u?nyuo~ldrmouua~~~~l#auiut~ojtnan~uniuin 

d 4 4 s  22 e A' 
QI u o y m n d ! a u ~ ~ ~ d ~ w d n o ~ ~ u a u i u t t ~ ~ w a n ~ ~ u w a ~ i ~ ~ u u w u ~  oynindziiicloz~ruu 

d 2.3 oynin!n~ra~u~n'nm~wautiuu~2n~i~l~t8mau~oJ~~oi~wanwuu~~unQ!~ua~'bfiu 
d c l w  d A'. diya~a3u.r e 6uauiu~dlwannamlX auiuidlwanum~~~'oyn1n~8mn1r~~i~a~a~1~~1utdu 
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Xau~n'u ~ia1nuo~no~~w"oGi!d41!6;; ~~~iol6!6;~nuuiu6;au field effective transistor l m  
d Y 

au&6alre;s i (~1)  won!oeeu~~iuuuuWawn"n35~1ou1muld Li fj?uiol~nnuoule?ildluwn"n 

W~ = W, (AJA,) - w0 

A0 = 5000 cpm.mg" 11 .Omg $000 cpm A, = 200 cpm 
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CH cncnd (CM dcncn) fl1'1110¶J~l(ld~i8~ c qfll~i/0~1 bad& 

di~~oasdidoam~~i#8~8~1 
didimoulubnou dlirhuHh1u"walXdiHw~iv~~Iodw 

b  Xia JidonauaanuanXornou Xiulk~nto.sdiuaol 

bnouii a bo a ~ d i  didbnou#aunaiaqsis~?m 

o~uiufiaia~aiu lXlS8nd1 BO iarbon Imu~iiuu3useinmu iir oo 
d d  P n mwoaconrluoi u ui~andnlwaMlmlnu temporal u vimanlllntnat~lm~~nr~~u~ n 

aimndnlnr Id  tm~udri~a~ihMad r nia~n?ul3rmii(dg~o~an~ru4) e w'a 

' ui3ninluylnlroi a i h ~ d d i m i ~ l ~ o i  r i?wrilrJ?4h~ a imn'rh~ihilniinfn oc si?r:h 

kaunomlnmai q aa~lnnoi  4 pniinnianiu#aunuiu 
d d  P n rnrvorlonv~aoi lanudo o 4 nnirnim 1 ~ b  / ~ C D ~ ~ I S O  HI& 244 

¶I aimanLIJn1nrtVlImlll~~ temporal LCIRU#O rn fl flA14nlfl e / baddl Hd1 306 
u ui~anlllnlnrldlm~~ar~au~ lanudo n nnirninq~Lu / barns v f i  1st 

n uimanrdnfnaIVlIms"udai~sfiiiVl~ad moluIo s ir nnlrnin o / bada uwYi 271 
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d fl Rotating h e  of reference 6iaZ laborato~y fnme of reference i i~~bl  kl i~~i i~~f l~pl lu"i in%w"l  

n~idgmniiunaiu8~ a;uiuui\8Gtlo 
B 14 I 

Rotating f y  of reference itiRoindrz~inrdiuau~ou~~o~warniuzwu~~azo~uu~~nu z 
d.. d 

dqimu8au M ~1n1~id~mnii~na1una~~~i~u1znuiidaidduu?doiinu y dau laboratory 
B ld I 

h e  of reference iiodrza~nriiuauM'~u~~og~nn~uz~uiiazdnirw?i~nrouiinu z im:: nn 
A g ~ n h  tri~mruod~zain~41uauGoudidduu'ldouuinu r ( Rotating m e  of reference ) 

riinzaiu n nnohiuugu u ?ok~hiuugu 6aw"in%nie1k~haiui~ud~ooi~ni~u~ 

uinnlin'w 
4 w 4 P  ~ u m ~ ~ ~ w r f l u g m n n u ~ ~ ~ ~ u d r i i ~ m d i ~ ~ ~ ~ ~ u i i ~ a s : : u i u i  plane) #oqdnir~o~uu 

& 
scissoring o~mou~mri~~no9ozpll~udi~n"FI~::m8un1s"uoumr~nn1~ina~ui~iwiiiuH~o 

inbuoonoiniiu Oidmrakiiuuuanrzulu biaadms~oiiuu wagging ~moulbTmri~uno~ 

o::moum6o~WGi~~M'i~io?d#i~wa'~w~oun'u mrqo&noqiiuuozdnirid~uu~ubuu~~ad 

~aw"inzaiunaotsiuu~uuaz'lslslmiuu~u iranu#o G n nid / MGI 282 
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CH cnm& (CM dcncn) fllSgle)flfla19511$l blb&d& 



fl Time domain U f l l ~ I ~ n l b d ~ 0 ~ f 4 8  fl l $ ~ F l f ~ f l # ~ l ~ l ! l i l n ~  4 % l i ~ 0 f ~ ~ f l % d  Q 10110i 

I nu  a noiuznian"m a uinmdnInrul~ooIr~iuu!oi~~flu a naiunfiailownoi a G ~ O W  

discharge ty n i r i m r n ~ ~ ~ ~ m u n i ~ ( ~ s )  a wnonsonlnunlnn 

n Timedomain raau#o o n naisnin tm /bacib w r l i  245 
w 6 w a2 u nir~wai?rduosssn rsnu~zdn1rrin.dsna'nuos~an~mo~5'sd~~~srzu1u~~~a~u81ni~ 

dd B 
n ~$u~ao i l#Ulu~ i i i s  di~1ndnuos~~oi~um~~nnoud!oi~~no~iiuda1u61uww"s~os 

~#ulu$ilms ~do~ui#ulo~i~mslunird3inrizw" nir~d3~n~izi~zriid~n"?uin'u3~oi~u~M" 

d ~ i ~ i # ~ l ~ l ~ ~ l ~ d l ~ a l ~ ~ ~ n a " ~  

s in lmoi~nni?~ lanu40 u nnisnin / barn6 nrli 173 

a naiun%17silow~woi ~anui7o s a nnisnin o / w81 174 
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E = I.SSX~O-'~ erg 

kT = 2x 10- I*  erg.^.' x 3000K = 6 x 10- erg 
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