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Ilpa HCCJ1enOBaHHH nponeccoa nH«ppaKUHOHHOH ]lHCCOllHaI.!HH tr - H K-
Me30HOB aa anpe KpeMHHR aa YCTaHOBKe Ml1C-2 OlUB1 HCnOJIh3yeTcR ax

THBHaR MHUleHb, npencraanmouraa co60H renecxon H3 necara KpeMlUre· 

BhlX nJIaCTHH, KIDK,I].aR H3 KOTOPhlX RBJIReTCR nerexroposr KaK peJIRTHBHClC

KHX xacran, TaK H MenneHHoro snpa ornaxa. Ilpasreaeaae TaXOH MHUleHH 

naer B03MO)KHOCTb yCTaHOBHTb THn peaKUHH H nponom.ayio xoopnaxary 

aepunmsr B3aHMo.u.eHCTBHR C TOtIHOCTblO no 01lHOH I1llaCTHHbl, a raioxe 

HCnOJIb30BaTb norryxaerayso HH«PoPM3l.lHIO nITR BbJpa60TI<H rparrepaoro cur

aana, B naHHOH pafiore orracsraaerca CneKTpoMeTpHlJeCKHH TpaKT, UCnOJIb· 

3yeMblH C 3TOH MHUleHblO B aacroautee BpeMR. PaCCMaTpHBaIOTCR OCHOBHbJe 

3JIeMeHTbi rpaxra, npHBonRTCR ero xapaxrepacraxa H peayrn-rar si acnst

TaHuH. 
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Puc. 1. E/lOK-CXeMo 00N020 KOI/{1Il0 cnetcrpouetpuuecxoeo tpaxta: 11 - Kp04HUeBblU 

oetextop, flY - 3apJlOOlfYBCr6UrellbNbiU npeoycunureas. Yfl - .1uHeuHblu ycuJUre.lb. 
Yl1J - ycunureas-fiopuupoearens, AIlIl - sapnoouyecreureasnuu A11fl. ITA - eenepa
TOprOllNOU aunnuryou, Blle - eoccrauoeurens noCTOJlHHOU COCrQ/MJI10U4eu. 
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Tpe60BaHWI K cnexrposrerpauecxoxry rpaxry C yxerora Heo6xOAHMOH 
5

3arpY3KH (no 2. 10 q/c) H B03MO)KHOCT,H pa60Tbl B paaoae aroporo AH

<ppaKQHoHHOro MaKcHMyMa B CeqeHHH dU / dt 11,2/ , qTO COOTBeTcTByeT 

3HeprHH xnpa OTAaqH ;; 1,5 M3B, BblrJUIAHT CJIeAYlOlUHM 06Pa30M: 

- 3JIeKTpOHHoe paspeureaae rpaxra AOJI)KHO 6blTb no Kpait:HeH Mepe He 

xyace WHpHHbl cnexrpa 3HepreTHqeCKHX noreps AJIH OAHHOqHOH peJIHTHBHCT

CKOH qaCTHIJ;bl; 

- AJIHTeJIhHOCTh <popMHpyeMblx HMnyJIhCOB, npa KOTOpblX yCTpaHHeT

CR 3<p<peKT HaJIO)l(eHWI C06bITHH, - He 60JIee 500 HC; 

- AHHaMHqeCKHH naanason no 3HeprHH - AO 4 M3B, 

Cxesra Ka)l(J],OrO H3 10 KaHaJIOB rpaicra (pHC, 1) COCTOHT H3 AeTeKTOpa, 

npeAyCHJlHTeJIH, JIHHeHHOrO yCHJlHTeJIH, yCHJlHTeJIR-<popMHpoBaTeJIH, sapn
AOqYBCTBHTeJlbHOrO AUn, 

XAP AKTEPI1CTI1KA ,ll,ETEKTOPA 

Hcnonsayerasre xper-nnreasie nerexropsi npenCTaBJIRIOT C060H nOJIliO

CThlO obenaeansre noaepxnocruo-fiapsepasre nerexropsr, npanuaru-i H yCJIO

BHR pafiorsr KOTOphlX HeOJ~HoKpaTHo OnHChlBaJIHCb B rnrreparype, uanpn
Mep B /3/, ,ll,aHHble AeTeKTOpbl HMelOT TOJIlQHHY 200 ILIII, IlJIOllJ,aAh 400 MM 2, 

Ka)I(AaH llJIaCTHHa a C06pUHHOM TeJIeCKOne HMeeT eMKOCTb OKOJIO 400 neD, 

Paccroanae Me)l(J],y rlJlaCTHHUMI1 1 MM, TOKH YTP\fKH COCTaBJIRJIH 01' 0,3 )~O 

O,8ILA (naparrnensuoe lIIyMoBoe COnpOH1I:IJIeHHe R II -: 10 s OM) II 3aI:lHCH

MOCTH 01' ofipaaua Ii TeMnepuTypJ,1. 

Pu60\fPl' IlUnpl{)K(~IIHl' IIhlfiHpUJIOCh H:J YCJI<HIHII 1I0JIHOI'O o fit'J\H ermIl , 

III'H KOTOpOM III'0HCXOjlHT 1I0JIHhiH cfiop HOCHTeJll'H uapana. IIpH :noM, I' 

O)UIOH cropour.r, J~JIII yMelll>lIIl'HHH upeMPIIH cflopu )IWJIUTeJlbJlO )~OIIOJUIHTeJlh

110(' YlIl'JIHllelll1l' 1II.1IIpIDI<eHHH Hu J\PTPK'l'ope, 'ITO OCOfiPllIlO Ui\)KIIO 111'11 chop!.' 

1I0l'IITl',lIeii 0'1' 1I)~1'1I OTJUl'IH. B 'nOM CJIY'lae oflplUyl'T1'1I flOJlhllloii ( zz I MJIII. 

1I0"O'l'('JI('H) JI' I KIUI hlll.l\1 ,IfI'M'Mil hi H :JapIIJ~, ' I KPllll HPYIOlIlHH III.ITIII 'HIIll/OII ~I'I' 

1I0Jl(' Ii YlleJUI\ntIIlIlOIl~IIH 'I'lIKHM ofipaaora IIpl'MIl 1'1'01'11, C J~l'ynlH C'I'0I'0llhl, 

'I'aKOl' YII(~III'II'III1I' I 1111 11'11 IKI'I 11111 IIPHIIO)~HT rc 111)'11'111"111111110 '1'01"11 )WTI'I(T01'1I 

Ii flOJII.llIl'ii '1lll"IOTl' MIIICI'011 po fiol' II , )lilH,II~IIX jlOI\OJlllIlTl'Jlhlll,lli IIKIIIU~ II IIlyM 

H'IIII'I''I'1I0, '110 IIpll II pO XO)((HI'IIHII I'I'JlIITIIIIIII'T\'l(oii 'llIlTIII~hl '11'1'1"1 

('Jloii Iqll'MIIHII 01111 11'1"11''1' o ({OJlO :100'IU/MI(M,TO\'I'T1, "/iO InU IIlIIIJllII'T1U1Y. 

(ht'IOJIlI I'JlI')~YI'I, '110 111111'111111 '1III'pl'I'TII'(('('I(OI'lI ('111'1\1 pll, otlyl'l(ollll4'llIllIlI 

IIIJIYlfIYIll~IIIIMIi 1101'1'1'10, I(OI'0I'YIII J~.JI11 1"·.JII1T1I1III1'Tl'I(lIX 111lI'T111~ Olll,Ill/iO 

OI~I'llIlIllIIIIT II :~h"; 01 11011'1'1., 1I1111fl.llll'llll'I'IIIoIIO P'III1I1I: O,'l.[,"iO -I!, 11'''111, 

1'1(\·)I,('lIl1ll'.II1,II0, 111'1 111'0"XO)~IIMIlI''I'1I I'TI"'MIIII,I''' II 1'"'II'I'IIII'1I1110 I \'11 1('1'1I , 

MIIOI'O IIY'IIlIC'MY no/\ 111'1111'111111,1, Tlilf Ifalf II 111'111'1' 0'11l~1'\' P"I\lI'III1'IIIIP 111'1' 

I'" 1111 0 llY)l('1 OIlIU')lI'II'III,I'" 111111'111101\ ('II4'I(lpll 1I01l111l~1' l'OIlOPII, InJI,lI 'IY 
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nPE,ll,YCI1JII1TEJIb 

KaK H3BecTHO, WyMOBble XapaKTepHCTHKH CneKTpoMeTpHqeCKOrO TpaK

ra onpenenmorca B OCHOBHOM WyMOM BXO,nHOrO KaCKaAa. IIPH Bbl60pe 

BXO,nHOrO TpaH3HCTOpa, xposee obecneuenaa He06xonHMOrO OTHOWeHHR 

CHrHaJI/wyM, Heo6xonHMO yqHTblBaTb H npennonaraerasre 3arpY3KH TpaKTa. 

B Hall1eM cnyxae Ha;::J;O paforarr, C HHTeHCHBHOCTHMH AO 2· 105 uect]«, ll.TO 

orpaaasaaaer BpeMR <PoPMHpoBaHHH aa ypoaae He 60JIee 500 HC. Bo MHorHX 

pafiorax, B ll.aCTHOCTH B /4/, npOBo,nHTCR nOAP06HblH aHaJIH3 Tpe60BaHHH 

ua Bbl60p axonaoro 3JIeMeHTa. 113 aroro aHaJIH3a cnenyer, ll.TO HaH60JIee 

nOAxoAHIUHM peurenaesr B namer-r cnysae 6blJI0 6bl nocrpoeaae rpaxra no 

cxesre crpotiapyeworo aarerparopa aa 3apHAoqyBcTBHTeJIbHOM AUn C HC

nOJIb30BaHHeM B xaxecrae BXOAHoro 3JIeMeHTa nOJIeBOrO TpaH3HCTopa na 
OCHOBe p-n nepexona C 6011b1l10H KpyTH3HOH. TpaH3HCTOp SNJ903L05 

<pHpMbl "INTERFET" C napasrerparaa: C ::0 150 n<1l; S ::0 60 MA/B (no

CJIeAOBaTeJIbHOe uryr-toaoe conporaanenae R :: 12 OM) npa TOKe 15 A,s 
OKa3aJICR YAOBJIeTBOpHlOIUHM acesr HaWHM Tpe60BaHHRM, ,UJIH nerercropa 
C TaKHM TpaH3HCTOpoM OnTHMaJIbHaR nOCTORHHaR BpeMeHH rpopxrapona
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HHR pasna r = r c = GdJR R - = 500 HC. Ha OCHOBe pe3YJIbTaTOB pafos p 
TbI !5! nOCTORHHaR lPOpMHpOBaHHR asrfipaaa 200 HC, npa xoropoa ,lJ)IHTeJlb
HOCTb HMnyJlbca yKJlB,ll,bIBaeTCR B 500 HC. 3KBHBaJIeHTHbIn wyMoBon aapan 
(ENG) npa TaKHX YCJIOBHRX OQeHHBaJICR B 2000 3J1eKTpoHoB (r, m, s, ). 
lITO cooTBeTCTByeT 3HepI'eTH'IecKoMy paapeureamo :: 7,2 K3B. CJle,ZJ;yeT 
3aMeTHTb, 'ITO ouenxa ENG rpaxra C JlyqllIHM 6HnOJlRpHbIM TpaH3HCTOpoM 
,ZJ;aeT npasrapao B,ZJ;Boe xy,ZJ;wHn pesyrrsrar. 

KOHCTpyKTHBHO B xauecrne rtpenycamrrerra HCnOJlb30BaJIaCh panee 
pa3pa60TaHHaR (,ZJ;nR TpaH3HCTOpa 2N4861A) H H3rOTOBJleHHaR cxesra 
(pHC. 2), npencraanmomaa c060n CTaH.n;apTHbIH aapanoxyecraarensasra 
npe.n;YCHJIHTeJIb KaCKOJl,HOrO r ana (nropoa TpaH3HCTOp - BFY75) C ueofixo
Jl,HMbIMH H3MeHeHHRMH, Y'lHThIBaJOll\HMH oco6eHHOCTH BXO,ZJ;Horo rpaa
aacropa H <POPMHpYIOll\ero YCHJlHTeJIR. Haxo,ZJ;HTcR npenycanarens B 30 CM OT 
nerexropa H CBR3aH C HHM no neperaeanor-ry TOKy Ka6eJleM C Manon eM
KOCTblO. 

YCI1JUlTEnb-<1>OPMHPOBATEJlb 11 xun 

YCHJIHTeJIb-<popMHpOnaTeJlh (pHC. 3) paCnOJlQ)KeH aa paCCTORHHH 
50 M OT nerexropa Ii conepxcu'r cobcrneaao yCHJIHTeJlb (na OCHOBe LM733C), 
uena <pOpMHpollaHliH TpellyeMoH xapUKTCpHCTHKH (RC-CR C nOCTORHlIOH 
BpCMeHH =200 lie), ueun KOMneHcal~HH 1I0JlHlCa ayriera , SOCCTaHOBHTCnb 
HyneHoH JlHHHH, IIpeJwrallJll1HlIllliH Collo" ueru. rnyfo KOH 06PllHIOH ('un:.!H 
ua HH:IKOH 'IaCTOTe (' IlhlXOJlU HII BXoJl, YCliJlHTeJlJI. KOHCTpyKTHUHO yCHJlH
TCJI" UIoIIIOJIIICII 1\ ('1ll/IIIUI'Il' KAMAK H COJ\ep}((HT 12 KUHaJIOn. C upenyca
JlHH'JIl'M 011 CIIIl'llUl 110 IICPCM('IIIIOMy TOKy cKpY'lellIlIoIMH lIaplIMH. BI,lXOJl 
y(,IiJIHH'JlH '1<'1)("1 fl{)JlhlllYHI (.-- :JOO 11(') KulIeJlhllyHI :1a.n.ep}((KY, ueofixonu

"6 

n 12051 
~---

II( 

:S~-H--Y 2 'IOn 
120 

1 ~-33' '1"(56 

-I 
I~'~

J-

SI II f-{ L }

21< I;
 

111 '. ,./' 

, +
 
K 11f7C 

I~/I' I ""/111'1/111//''''''''11'' ,'1"-"1" 1'1'111111/""" ,/j"I'~/III/lIII'"''.''' 

MylO ,llJIR Bblpa60TKH TpHI'I'epHOI'O CHrHaJIa, nO,ZJ;aeTCR aa BXO,ZJ; sapsnouya
CTBHTeJIbHOI'O AI.ln (LRS 2249A) C ,llJIHTeJIbHOCTblO BOpOT 320 HC. ,UHana

30H Al.Il] BbI6HpancR paBHbIM ~ 4 M3B B pacsere aa cnexrporaerpmo anep OT
.n;a'lH KpeMHHR. Ilpa :nOM ueaa o.n;HOI'O xaaana npa 10-6HTOBOM Arm paaaa 
- 4 K3B, 'ITO na paspeuieaaa CKa3bIBaeTCR He3Ha'lHTeJlhHO, HO B TO )f(e BpeMR 

He Tpe6yeT ,llJIHTeJlhHbIX H3MepeHHn nrra CTaTHCTH'IeCKOH 06eCneqeHHOCTH 

cnexrpa (aanpasrep, npa KaJIH6poBKe). 

I PE3ynbTATbI 

Pe3YJlhTaTbI Hccne,ZJ;OBaHHH aroro rpaxra npaaeneusr na pHC. 4, rne no
K83aHbI WyMOBaR nHHHR (npa nonaxe carnana OT reaeparopa) H pacnpene
neaae cnexrpa aaepreravecxax noreps zma O.u,HHOlU-lOH penRTHBHcTCKOH 
'1aCTHQbl. 3HepI'eTHqeCKOe paspeureaae scex TpaKToB (.u,JlR O.u,HHOlJHOH '1a
CTHQbI) npaseneao B Ta6.nHQe. KaK BH,lJ,HO H3 npaaenennsrx pacnpeneneaaa, 
paapeuienaa B 7 K3B .u,OCTH'Ih He ynanocs , npH'lHHaMH :lTOrO RBJlRIOTCR 
uey.rreHHbIH npa OQeHKax WYM aroporo TpaH3HCTopa, HeHjleanbHOCTb paOOTbl 
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Tatiauua 
3HepreTHlJecKoe paapeiueaae 10 KaHMOB TpaKTa 

(no Karm6pOBOlJHblM cnexrpass) 

N~ xaaana 1 2 3 4 5 6 7 8 9 10 

Paspeureaae , K3B 8,8 8,6 11,4 9,5 9,6 12,7 11,5 8,4 11,4 10,2 

BOCCTaHOBHTeJlR HyJIeBOH JIHHHH (npH AJIHTeJIbHblX H3MepeHHRX "ryJIReT" 

aa 1 MB), HllBOAKH B AJIHHHbIX Ka6eJIRX sanepscxa, H norpeumocrs AllI1. 

O,lI,HaKO <pH3HlJeCKHM Tpe60BaHHRM nOJIYlJeHHble napavrerpsr rpaxra YAOB

neraopmor nOJIHOCTblO H He 6blJI0 Heo6xoAHMOCTH HX ynyuurars. 
B npouecce pa60TbI o Ka3arIOCb , 'ITO rrpa TaKHX paspeurenaax rpaxra 

cyw,eCTBeHHYIO POJIb arpaer cTa6HJIbHOCTb ero xapaxrepacrax. I103TOMy 

B npOMe>KYTKe Me)f().l.y cfipocawa yCKOpHTeJlR CneUHarIbHOH cxeMOH 01' re

neparopa TO'IHOH aMnJIHTYAbl npOBOAHJIaCb KarIH6pOBKa rparcra BO BceM 

nnanaaoae AllI1. Ba)f(}\OH AJIR AaHHOrO 3KcnepHMeHTa OC06eHHOCTbIO rpaic
ra RBJIReTCR MarIOe BpCMH <pOpMHpOBaHHH, 'ITO naer B03MO)f(}\OCTb aaxpsrrs 
aopora AUI1 ,lI,O npnxona lIaBO,lI,KH 01' acxpoeoro cnexrporaerpa. I103TOMy 

uer aeofixonawrocra II CO'JJlUHHH eneUHUJIbHLIX cxera 3anOMHHIlHHH aMnJIH

ryru.r (crperuepon}. 
ARTOphl I'JIy6oKo IlpH:mUT('JlhHbl rpyune I'.C.lJlYllllJIOUU H A.A.TRflKHUY 

:m 1I0MOW,h IJ pa6<HP. 
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TEMATH~ECKME KATErOPMM nYBRMKAUHR
 

OBDE~MHEHHOrO HHCTHTYTA ~EPHYX
 

MCCRE~OBAHHR
 

MtmeKC	 TeM8TMK8 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4ecK8R ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnePHMeHTanbHaR HeHTpoHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa 

5. MaTeMaTHKa 

6. RAepHaR cneKTpOCKonHR 

7. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

9. YCKopHTenH 

HH3KHX 3HeprHH 

H paAHOXHMHR 

10.	 ABToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHWX 

11.	 BW4HcnHTenbH8R MaTeMaTHKa H TeXHHKa 

12.	 XHMHR 

13.	 TeYHHK8 ~H3H4ecKoro 3KcnepHMeHT8 

14.	 HccneAoBaHHA TBepAWx Ten H *HAKOCTeH 
AAepHWMH MeTOAaMH 

15.	 3KcnepHMeHTanbH8ft ~H3HKa AAepHWX peaK4H~ 

npH HH3KHX 3HeprHftX 

16.	 AOJHMCrpH" H ~HJHKa 3a~HTbl 

17.	 reOpl1A l(ottACHCHpODaHHoro Coc TORHHR 

18.	 HcnOI1l.:toDtlIIlHt'l pe3YI1bTilT08 11 MCTOAOB 

~ytlAaMC'li r 11I1.. HIoI>< ~HJH4CC 1(11)< 11< CIICllOIMltHH 
• (Mt'*'IW)( <If'iluliC r ax 'i.lyKI1 11 1(')(IIHI(H 
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HET 1IH llPOSEJIOB 8 BABlER SHS11HOTEKE? 

8bl MOli«!Te "llOJIY'fHTb flO noqye fiepeoiHCJietlllble HllliCe KHHrH, ecJIH OHH He 6blliH 3&· 
Ka38Hbl paHee. 

.U13-84-63 

ll2-84-366 

)l1 ,2-84-599 

.n 1 7-84-850 

.Ull-85-791 

.ll13-85-793 

.ll4-85-851 

.U3,4,17-86-747 

.lll ,2-86-668 

.ll9-87-105 

.ll7-87-68 

.ll2-87-123 

.ll4-87-692 

.ll2-87-798 

.ll14-87-799 

.ll17-88-95 

Tpyllbl XI Ml!li(Jlyaapo)lHoro CHMn03HyMa no IIJlepHoii 
:JneKTpOHHKe. BpaTHCJiaaa, llexocnoaaxHR, 1983. 

Tpyllbl 7 Ml!li(Jlyaapo)lHoro coaelUIHHR no npo6neM&M 
KBIHTOBOH TeopHH nOJIJI. AnywTa, 1984. 

Tpyllbl VU MeliCllyHapollHoro ceMHHapa no npo6neMaM 
<I>H3HKH BbiCOKHX 3HeprHH . .Uy6Ha, 1984. 

Tpyllbl Ill Mel!CllyH&pollHOro CHMn03HYMI no H36paHHbiM 
npo6neM&M CT&THCTnqecKOH MeXaHHKH. Jly6Ha, 1984. 
(2 TOM&) 

Tpy.!lbl M~Hapol1Horo coBelUIHHR no llHIUJHTnqecKHM 
BhNHCJieHHRM Ha 38M H HI npHMeHeHHIO B TeopeyuqecKOH 
<I>H3HKe. Jly6Ha, 1985 . 
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KaHroHH 0. H AP· 
CnexTpoMeTpHqecxHii TpaKT KpeMHHesoif MHWeHH 
YCT&HOBKH MHC-2 

P1-88-504 

011HC8H cneKTpoMeTpHqecKHii TpaKT 10-cJIOHHOH KpeMHHe
BOH MHWeHH yCT&HOBKH MHC-2 OHRH aa ycxopHTene He!>B3. 
PaccMaTpHBaJOTC.R ocHOBH&Ie 3JieMeHThi TpaKTa, npHBOA.RTC.R ero 
xapaKTepHCTHKH H pe3yJIJ>TaThl HCnhiTaHHH. 0TMeqeHO, liTO HCOOJih· 
30BaHHe OOJieBOI'O TpaH3HCTOpa Ha p-n nepeXOAe H CTpo6HpyeMOI'O 
HHTerpaTopa aa AUD no3BOJI.ReT ynyqwHTh pa3peweaHe H 3arpy-
30IIHhie csoifCTBa yCT&HOBKH . 

Pa6oTa BhinOJIHeHa B CepnyxoscxoM aay~~Ho-3xcnepHMeHTaJih
HOM OTAene OHRH. 

Coo6...-- ~e&IIOI"O IIIICIBIYI& Qep&WZ &ccnQO...a . .[ly6aa 1988 

DepesoA 0 .C.BHHorpa,o;osoif 

Kantoni P. et al. 
Spectrometric Circuit for MIS-2 
Installation Silicon Target 

...::.--"1 

P1-88-504 

Sprctrometric circuit for 10-layer silicon target of JINR MIS-2 
installation on IHEP accelerator is described. The main elements, 
characteristics, test results are described. It is noted that using 
of a j-FET with a high transconductivity and a charge-sensitive 
ADC as a gated integrator allows to improve resolution and counting 
properties . 

The investigation has been performed at the Serpukhov Scienti
fic-Experimental Department, JINR . 
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