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. __ lboxpoHHbIH lu11KJ10TpoH .VINCY, [l), coJ.n.aaaeMbIH B l1HcTHTyre 

51,UepHbIX HayK VINO\ (Eenrpa,n, l0rocnaam1), npeJJ.HaJHatJeH c" KaK .n.,rn 
HaytJHbIX; · ,TaK H ',u.mi . npHKJia,nHblX 3a,naq. · Ha .. .n.aHH0M . ycKopHTeJie 

npe.n.nonaracTCSI flOJly'!UTb "'."yCK0peHHbie fly'!KH pa3JIHqHbix · HoHOB: .. OT. · W 
(17=ZIA=:tO) c MaKCHM~bH0U 3H~prHeH W .= 66 l\;bB )].O Xe~f (11='0.15) c 

. 3Heprne~ W = 3. M::iB/HYKJI. OCHO~Hble napaMeTpbl ,ll,HKJIOTpOHa VINCY · 
npe,nciaBJieHbt B Ta6n11u,e L .lJ.;m, Bhiao.na nyqKa ycKopemii,1x 110H0B 113 KaMepbI 
ycKOpH'iemi ilpe.nnonaraeTcSI HCilOJ'Ib30Bath .n.ile B3aHMO)].OflOJIHSIIOll.Uie CHCTeMbI: . 

!·: . ,_ .' : ··, .• - · .. - :- , • , .. . . _, . . . -~ ._- l '\ .. _ . .., . • . 

• 8bl_80a MemoaoM ·nepe3apRaicu 'H_O <pOAbW aAJl AeZICUX U_OH081 tl ma,c:»ee . 
'HeKOfflOpblX fflJl:»CeAblX UOH08 C MOAblM 3apRaoM; . . ". ·. 

• · 8bl80a. -3/leKmpocmamu'leCICUM aerpAeKmopoM aAJl UOH08, KOmOpbte . ue 
MOzym 6blfflb 6bl8eaeHbl nepe3apRalCOU. ' 

. ' . 

B )].aHHOH pa6~Te , npe,ncTaBJieHbl , pe3yJibTaTbf . . 'IHC.ileirnoro 
Mo.n.e.ri11poBaHm1 BblBO)].a nyqKa. HOHOB' MeTO)].OM nepe3UP51.UKH:. ,Ha pnc. l 

.. IlOKaJaHbl BblBO)].Hbie TpaeKTOpHH ;:vrn HeKOTOpb!X J-{OHOB .. 
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Ta611uu,a 1. Ocnoa11b1e napllMempbt quKAompo11a · VIN CY 

,UnaMeTp IlOJIIOCa (MM) 2000 

qHCJIO ceKTopoB 4 

YrnoBoii paJMep ceKTopa (rpa,n.) 42 

CnHpaJibHOCTb ceKTopa (rpa,n.) 0 

3aJop Me)K)].y IlOJIIOCaMH (MM) 51 

3a3op Me)K)].y ceKTopaMH (MM) 31 

Marn. none B u,eHTpe B O (Tn) 1.3 + 2.1 

qHCJIO .n.yaHTOB 2 

YrnoBOH paJMep .n.yaHTa (rpa,n.) 30 

HanpH)KeHHe Ha ,uyaHTe (KB) 35 +100 

Bq - tJaCToTa (Mfu,) 17 + 31 

HoMep rapMOHHKH 1+4 

Tpe606a11ua " cucmeMe 6bt6oiJa 

CHCTeMa . BblB0)].a )].OJI)KHa ocyineCTBJIHTb BbICOK03cpcpeKTHBHhlH BblBO)]. 

ycKopeHHOfO Ily'!Ka paJJIH'lHblX HOHOB B Tpe6yeMOM HanpaBJieHim. B Ka'leCTBe 

OCHOBHOfO BapttaHTa npe,nnonaraeTCH HCilOJib30BaTb BhlBO)]. Ily'!Ka 3a C'leT 

nepe3ap51,UKH ycKopeHHbIX HOH0B Ha q>OJibre, YCT;.lHOBJieHHOH ll6JIH3H 

KOHe'lHOfO pa,nHyca. ,UaHHblH MeTO)]. o6na,naeT P51.UOM npeHMylll.eCTB: 

• npocmoma ,concmpy,cu,uu 3AeMeHmoe cucmeMbl BblBOaa;. 

• 100%-R 3,prpeKm';'BHocmb; · 

• eapbupoeanue 3Hepzuu u nanpaBAeHWI BblBoaa ny'IKa. 

B OCHOBHOM ,naHHblH MeTO)]. npttMeHHeTCSI npH BblBO)].e H- H v- HOHOB 

[2], KOTOpbie npH npoxo)K)].eHHH nepe3ap51,UHOH q>OJibfH TepHIOT 3JieKTPOHhl H 

npeapalll,a!OTCH C0OTBeTCTBeHH0 B H+ H v+ . O6paJOBaBll.lHeCH HOHbl HMelOT 
IlOJIO)KHTCJibHblH 3ap51,U H BblBO)].HTCSI H3 KaMepbl ycKopttTeJIH C 

3cpcpeKTHBHOCTblO ""100 %. 

Ho .n.aHHblH MeT0)]. MO)KeT 6b1Tb HCilOJlb30BaH lI )].JlH BblBO)].a TH)KeJiblX 

HOHOB [3,4]. IlpH npoxo)K)].eHHH nepe3ap51,UHOit q>OJlbfH 3ap51.U HOHa H3MeHHeTCSI 

C Z1 Ha Z2 , 'ITO npHBO)].HT K lI3Me:HeHHIO pa,neyca KPlIBH3Hhl TpaeKT0plilI. IlpH 

HeKOTOpbIX ycJIOBIUIX, onpe,neJIHeMblX B 0CH0BHOM K03q>q>HU,HeHTOM 
nepe3ap51,UKH Z2 I z, ' o6pa30BaBll.lHeCH HOHbl Moryr 6h1Tb BbIBe)].eHbl H3 

ycKopHTeJIH. Heo6XO)].HMO JaMeTHTb, 'ITO IlOCJie npoxo)K)].eHHH q>OJibfH 
o6paJYIQTCSI HOHbl C paJJIWIHblMH 3apHJI.a?,m H, C0OTBeTCTBeHHO, paJJIH'lHblMH 

~t,1,c l,~f\ad tw.nryr t 
aa~~11:a .. 1 6'1&Jltt0Tei.-

___ 



HanparureHI-UIMJI JJ:BJI)KeHJrn. ,[(JI.SI BbIBOJJ:a JICnOJib3YJOTC51 JIOHbl TO.JlbKO C OJ:(HJIM 

3apmi:oM, qTQ JI onpe;:i:enneT peanbHYJO 3cpcpeKTJIBHOCTb BbIBO;:i:a. 

MemoiJU1ca pacqemoB 

Mo;:i:enJipoBaHJie BbIBOJJ:a nyq:Ka oc~eCTBJI51.JIOCb nyreM qJic.JieHHbIX 

pacqeToB JJ:JIHaMJIKH JIOHOB no nporpaMMe "STRIPEX". Ilpe;:i:nonaranocb, qTQ 

ycKopeHHe KaK nOJIO)KHTe.JibHbIX, TaK JI OTpHil,aTe.JibHbIX JIOHOB npoJICXOJJ:JIT B 

OJ:(HOM HanparureHJIJI - no qacOBOH CTPe.JIKe. ,Um1 BbI6paHHOrO JIOHa 3a;:i:aBa.JIJICb 
ero napaMeTPhI (A, z, W) JJ:O JI nocne nepe3apHJJ:HOH !pO.JlbnI. IlepBoHaqa.JibHO 

Haxo;:i:HJiaCb paBHOBeCHa51 op6JITa ycKopneMoro JIOHa npJI 3aJ:(aHHOH 3HeprJIJI. 
3aTeM BbiqJICJI51.Jiacb BblBOJ:(Ha51 TPaeKTopJI51 JIOHa nocne q>OJibfH. Ilo.JIO)KeHJie 
nepe3apmi:Hott cponhm 3a;:i:aBanocb a3JIMyroM 0 1 JI pa;:i:JiycoM R1 , 

COOTBeTCTBYJOIIl,JIM pa;:i:nycy paBHOBeCHOH op6JITbI. B Ta6.JIJII],e 2 npe;:i:cTaBJieIIbl 

napaMeTPbI ceMJI . TeCTOBbIX qacTJII], C pa3.JIJiqHbIMJI 17 JI Z2 / Z1 ' 
Jicno.Jib30BaHHbIX B qJICJieHHbIX pacqeTax npJI MOJ:(e.JIJIPOBaHJIJI CJICTeMbI BblBOJJ:a. 
11x Bb16op onpe;:i:en51.Jlcn )Ke.JiaHneM oXBaTJITh Beeb m,:ana3oH ycKopneMbIX 

JIOHOB, a TaK)Ke Tpe6oBaHJieM co CTOpOHbI 3KCnepJIMeHTaTOpOB K 
Heo6XOJJ:JIMOCTJI BbIBOJJ:a KOHKpeTHbIX HOHOB. 

Ta6J1u14a 2. IlapaJJtempbl uouoB, BblBOOU.MblX nepe3apRiJKoii 

Y CKOp51eMbie· BbIBOJJ:JIMbie Z2 / Z1 8Hepmn Ko3<p. BhIBOJJ:a 
JIOHbI JIOHbl (M3B/HYKJI) (%) 

W(ri=l) H+ -1 40 + 66 ,.,100 

v- (ri = 0.5) v+ -1 20 + 30 i::,JOQ 

H; (Tl= 0.5) 2xH+ 2 25 + 30 ,.,JOO 

H;( Tl':"' 0.33) 3xH+ 2 12 ,.,JQO 

Ne;g ( Tl = 0.25 ) Ne;~ 0 2 7 i::,}5+20 

Ne~ ( Tl = 0.2 ) Ne;~ 0 2.5 4 i::,15+20 

Xet;2°( Tl= 0.15) Xeti~ 2 3.1 i::,15+20 

IlpJI npoBe;:i:emm pacqeroB JICnOJib30Ba.JIJICb MarHJITHbie nonn, 

ccpopMJIPOBaHHbie C yqeTOM qncneHHbIX pacqeTOB JI JI3MepeHJIH Ha MOJJ:e.JIJI 
MafHJITa. Ha pnc.2 noKa3aHbI 3aBJICJIMOCTH cpe;:i:Hero no.Jin JI OCHOBHOH 
rapMOHHKH BJJ:O.Jlb pa;:i:Jiyca JJ:JI51 TPeX TJinOB qacTJIIl,. 
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Bbtffop uanpa«11emm Bbt«oiJa 
CncTeMa BblBO.D;a .D;OJDKHa o6ecneqnBaTb BbIBO.D; nyqKOB pa3JIH'IHblX 

HOHOB B TPe6yeMOM .n;naml30He 3Hepmfl B 3a;:J,aHHOM 11anpaBJieHHH. 
TpaeKTOPHH Bcex BbIBO.D;HMbIX HOHOB .D;OJDKHbl HMeTb o6rn,yro TO'lKY 
nepeceqeHHSI. Mcxo,n;H H3 KOHCTPYKUHH ycKopHTeJrn H ero pacnoJIO)KeHHH B 
3KCnepHMeHTaJibHOM 3aJie 3Ta TO'!Ka .D;OJI)KHa HaxO.D;HTbCSI Ha pa,n.nyce ,.,300 CM. 
.[brn onpe.n;eJieHJrn ee a3HMYTaJibHOfO IlOJIO)KeHHSI 6bIJIH npone.n;eHbl 
HCCJie.D;OBaHirn no BJIHSIHHIO a3HMYTaJibHOfO IlOJIO)KeHHSI cpoJibrH Ha 
Hanpa:imeHne Bbmo.n;a nyqKa. Ha pnc.3 noKa3aHa neJinqnHa a3HMYTa, Ha 
KOTOpOM BblBO.D;HMbie HOHbl .D;OCTHraIOT pa.n;nyca 300 CM, B 3aBHCHMOCTH OT 
a3HM}'TaJibHOro IlOJIO)KeHHSI nepe3apH.D;HOH cpoJibrH. IloJiyqeHHbie pe3yJibTaTbl 
IlOKa3aJIH B03MO)KHOCTb CBe.n;eHHSI TPaeKTopHH MH BCeX paccMaTP1rnaeMbIX 
TeCTOBbIX qacTHU B o6rn,yro npoCTPaHCTBeHHYIO TO'lKY c KOOp.D;HHaTaMH 
R=300 CM H El= 285°. 
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Puc.3. 3aBIICHMOCTh a3HMyra, Ha KOTOPOM TpaeKTOpHSI .n;ocn,:raeT 

pa.n;Hyca 300 CM, OT a3HMyra nepe3apSI.D;HOH cpoJibrH 
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McnoJib30BaHHe MeTo.n;a nepe3apH.D;KH MH BbIBO.D;a Il03BOJISieT .D;OBOJihHO 
npocTO H3MeHSITb 3Hepm10 BbIBO.D;HMOro nyqKa B umpOKOM .n;Hana30He 3a cqeT 
nepeMern,eHHH nepe3apH.D;HOH cpoJibm. PM pacqernB 6bIJI npone.n;eH MH 
onpe,n;eJieHHH pa.n;HaJibHOfO H a3HMYTaJibHOro IlOJIO)KeHHSI cpoJibrH. Ha pttc.4 
npHBe.n;eHhI TPe6yeMbie noJio)KeHirn nepe3apH.D;Hofi cpoJibrn MH pa3JIH'lHbIX 
HOHOB B KOop.n;1maTax ( El , R ). Ilpone.n;eHHbie pacqeTbl no.n;rnep,n;HJIH 
B03MO)KHOCTb BblBO.D;a paccMaTPHBaeMblX HOHOB B TPe6yeMOM 11anpaBJieHHH C 
3HepmSIMH, YKa3aHHblMH B Ta6JIHUe 2. IlpH 3TOM .n;nana30H nepeMeuieHHH 
nepe3apMHOH cpoJibrtt cocTaBJISieT: e = 228 + 261 °, R = 69 +84 cM. 

- 0- H" => H+ 

-•- o· => o+ 

85 

80 

■, 
30 ' 

30 
3.1 M3B/H •"'-. 

?.,"'-. 27 .5 
66 ',•, 

♦ 

--•-- H+ => H+ 
2 

-□- 3
H+ => H+ 

-A- ioNe +s= > Ne +10 

-- 'f' --- 20Ne+◄ => Ne 10 

' --- A7 
12 

' 
♦ ,12Xe +20 => Xe +40 

::. " 0 ,..,, 
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25 
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i: .., 
a 75 
-e-

~ 

70 

'f' 4 

·' ' ' ' 
' ' ' ' ' e', 

20 ' 
o 40 

230 235 240 245 250 255 260 265 

0 ct,onbnt (rpa,ll) 

Puc.4. IloJIO)Kettne nepe3apSI.D;HOH q>OJibrH B Koop.nttnarnx (0,R), 

npu KOTOpOM HOHbl BblBO,llSITCSI B Bbl6paHH~IO TO'IKY 

nepece'leHHSI 0=285°, R=300 cM 

Koppe,cmupo«Ka uanpa«11emm iJ«u:»eeuua ny11Ka 

KaK BH.D;HO H3 pHc. l, BbIBO.D;HMble TpaeKTOpHH CXO.D;SITCSI B O.D;Hy TO'IKY, HO 

HMeIOT npH 3TOM pa3JIH'lHbie HanpaBJieHHSI. )J,JISI D+ H H+ HOHOB C 
pa3JIH'lHbIMH 3HeprnSIMH yroJI Me)K.D;y HanpaBJieHHeM .D;BH)i{eHHSI H OCblO ceKTopa 
S4 COCTaBJISieT 'Y = 16 + 25°. ,llJISI OCTaJibHblX HOHOB 3TOT yroJI npaKTH'leCKH 
O.D;HHaKOBbIH H COCTaBJISieT BeJIH'll:IHY 'Y"' 37 + 39°. TaKJiM o6pa30M, C}'MMapHhlfi 
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pa36poc yrnoB Me)KJl;y pa3nnqHhIMH BhlBO,[l.HhlMH TpaeKTOPHHMH COCTaBJISICT 24°. 

Jlrrn cornacoBaHHH HanpaBJICHHH BhlBO,[l.HMhIX nyqKoB C CHCTCMOl1 

-rpaHcnopTHPOBKH He06XO,[l.HMO npnMeHHTh KOppeKTHPYIOIIIHH MarHHT, 

pacnono)KeHHhIH n6nH3H TO'IKH nepeceqeHHH H H3MCHHIOIIIH11 HanpaBJieHHe 

,[l.BH)KeHHH nyqKa B ,[l.HUTiaJOHe ± 12°. 

Ozu6a10111,ue ny11Ka 

8 npe,[].hl,[l.YIIIHX pactJeTax nccne,a.OBaJIOCh ,[l.BH)KCHHe 0,[l.HOH qacTHUhl. IlpH 

MO,a.enttponaHHH none,a.eHHH BhlBO,[l.HMOfO nyqKa 6_hIJIH HCTIOnh30BaHbl 

nennqMHhl pa,a.HaJihHOfO H aKCHaJihHOro 3MHTTaHCOB : & R = 7 .5 1( X MM X MPM, 

&z = 2.5 ;r x MM x Mpa,a., pa36poc 3HepmH JW = ± l %. )laHHhie napaMeTphI 

6bIJIH nonyqeHhl H3 MO,a.enttponaHHH ,[l.HHaMHKH nyqKa B npouecce ycKopeHHH. 

HoHhl H+ H n· ' 06pa3yro111necSI nocne nepe3apS1,[1.KH Ha q>onhre HOHOB 

H- H n-' 6bICTpO npOXO,[l.HT Kpaenoe MafHHTHOe none B HanpaBJieHMH,6nH3KOM 

K pa,a.HaJihHOMy. 8 3TOM cnyqae rpa,a.HeHT MarHHTHOro nonH B HanpaBJieHHH, 

nepneH,[l.HKYnHpHOM HanpaBJieHHIO ,[l.BH)KeHHH nyqKa, 3Ha'IHTenbHO MeHbllle 

pa,a.HaJihHOfO ,a.eq>OKYCHpyrom,ero rpa,a.HeHTa Kpaenoro MarHHTHOfO nonSI. 

AHaJIH3 om6al0lll,HX TIOKa3aJI, qTo ,a.aHHbie HOHhl B03MO)KHO BhIBO,[l.HTh 6e3 

,a.ononHHTenhHOll q>OKYCHPOBKH. Ha pttc.5+6 noKa3aHhl pa,a.HaJihHaSI H 

BCpTHKaJibHaSI om6aromtte ,[l.JISI nyqKOB H+ H n· HOHOB c MaKCHMaJihHOH 

3Hepmeii H 3MHTTaHChl B TOqKe nepece'ICHHH. )laHHbie 3aBHCHMOCTH 

aHaJiornqHbl H ,[l.JlSI ,a.pyrHX 3Hepmii. TTonHhIH pa3Mep nyqKa B TO'IKe 

nepece'leHHH COCTaBJISieT nenH'IHHY "' 3 CM KaK B ropnjoHTaJihHOM, TaK n B 

nepTHKaJihHOM HanpaBJICHHH. 

AHaJIH3 noBe,a.eHHH nyqKa ,[l.JIH OCTaJihHhIX HOHOB, TpaeKTOpHH KOTOphIX 

3Ha'IHTenhHO ,a.onhUie HaxO,[l.Sl:TCH B KpaenoM MarHHTHOM none, TIOKa3aJI 

Heo6xo,a.HMOCTh ncnonh3oBaHHH <POKYCHpyrom,ero B pa,a.HaJihHOM HanpaBJieHHH 

MarHHTHoro KaHana. BhIBO,[l.Hhie TpaeKTopHH MH ncex 3THX HOHOB npaKTH'leCKH 

conna,a.aroT nocne 0 ~ 230°. B CBH3H C 3THM npe,a.nonaraeTCH HCnonh3oBaTb 

O,[l.HH H TOT )Ke q>OKYCHpyrom,nii MarHHTHbIH KaHaJI ,[l.JIH Bcex THTIOB BhIBO,[l.HMhIX 

HOHOB, H3MeHHH ero nono)KeHHe B npe,a.enax HeCKOnhKHX caHTHMeTpoB. 8 
pe3ynhTaTe npone,a.eHHhIX pac'leTOB 6bIJIH BhI6paHhI cne,a.yrom,ne napaMeTpbI 

KaHana: a3HMyTaJihHOe nono)KeHHe 230 + 245°, RH ~ 103 CM, RK ~ 122 CM, 

,[l.JIHHa :::: 40 CM, q>OKYCHpyromnii pa,[].HaJihHhIH rpa,a.HeHT MarHHTHOro nonH 

G :::: 650 + 700 fc/CM. 

Ha pnc. 7 + 9 rIOKa3aHbl om6a10111He H 3MHTTaHChl tly'IKa ,[l.JISI HeKOTOphIX 

HOHOB npH HaJIH'IHH ,a.aHHOfO <POKYCHpyrom,ero KaHaJia. BepTHKaJihHhIH H 

ropH30HTaJihHhIH pa3Mepbl nyqKa B TO'IKe nepecetJeHHH COCTaBJIHIOT nenH'IHHY 

:::: 2 + 5 CM. 
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BblBOObl 

PeJyJibTaTbl npoae.ueHHbIX HCCJIC.!lOBaHHH no BbIBO.!lY nyqKa MCTO.UOM 
nepe3apMKI1 HJ UHKJIOTPOHa VINCY MO:JKHO cq>opMynnpoaaTb cne.uyJOUIHM 
o6paJOM: 

• TioKaJaHa BOJMO:JKHOCTb BbIBO.Ua nepeJapH.UKOH nyqKOB KaK nenrnx, TaK If 

TIDKCJibIX (npHZ2 / z, ~ 2) HOH0B C paJHbIMH 3HeprnHMH (CM. Ta6nnuy 2); 

• BbI6paHa, c yqeTOM KOHCTPYKUHH UHKJIOTPOHa, . TOqKa nepeceqeHHH 
BbIBO.!lHbIX TPaCKTOpHH .!lJIH Bcex IIOHOB: R = 300 CM, 0 = 285°; 

• YroJI MC)l(Jly HanpaBJieHHCM BbIBe.UCHHOfO nyqKa nocne KOppeKTHpYJOmero 
MafHHTa H OCbJO CeKTopa S4 COCTaBJIHeT BeJinqnHy y ,., 28°; 

• Tpe6yeMbIH .unanaJoH nepeMern.eHnH nepeJapH.UHOH q>oJibrH, 
pacnoJIO)KCHHOH B .!lOJIHHe Me)l(Jly ceKTopaMH s, If S4 , paBeH 

COOTBCTCTBCHHO 0 = 228 + 261°, R = 69 + 84 CM; 
• Onpe.ueneHbl TPe6oaaHHH K KoppeKTHPYJOll.lCMY MarnHTy; 
• 11cxoM HJ attannJa orn6aJOmux nyqKOB, onpe.ueneHo pacnoJio)KeHne n 

TPC6yeMbie napaMCTPbI MafHHTH0fO <POKYCHPYJOmero KaHana; 
• TionyqeHbl pacqeTHbie 3MHTTaHCbl nyqKOB B TOqKe nepeceqeHHH, qTo 

IlOJBOJIHeT HaqaTb pacqeTbI CHCTeMbl TPaHcnopTHpOBKlf. 

)];aJibHeHlllHe HCCJie.UOBaHHH .uaHHOH CHCTeMbl BbIBO.Ua nyqKa 
npe.unonaraJOTCH B cne.uYJOmHX ttanpaBJieHnHx: 

• BoJMO:JKHOCTb BbIBO.Ua nyqKOB TH)KeJibIX HOHOB nepeJap.!U{KOH npn MaJiblX 
K03!p!pHUHeHTax nepeJapMKH Z2 / z, s; 2; 

• BoJMO)KHOCTb HCilOJibJOBaHHH 2- · n 3-o6opOTHOfO BblBO.Ua TH)KeJibIX HOHOB 
nepeJap.!U{K0H, qTo IlOJBOJIHT paClllHPHTb .UHanaJOH 3Heprnn BblB0.UHMbIX 
HOHOB. 
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. Borisov O.N. P9-96-272 

Ions Beam Ex~raction from the VINCY Cydotro!} by Stdpping. 

-The r~sults of·the i:mmerical simulation.:_of the beam ;extraction by_ stripping 

in the VINCY C~clo~on . are· present The calculations for seven te_si io_ns 

with diffe~ent Tl =Z/A and Z2 /Z1-are carried out.The p9sitions'of the ~tripping·. 

foi~, positions ;tnd _characteristics of 11ecessaJY cbrrecti_ori and focusing, mag~etic 

c~an9els are phosen. . . • . .. . . · · . : · · · · · · ' ._ . · . 

· · The investigation has been petformed at the Laboratory of Nucle;r Problems, 
JINR. i . . ' -. . '. ._· .· · . . , ·' . . · _> ·: . . . 
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