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B1l88ellH8 
TIpH HCCJl8.n.OBEUllilIl r;ry60/r/ eynpyroro pacceRHIDl MlOOHOB C llOMOup,1O 

TOPOa.n.anDBOrO cDexTpoMeTpa I EO~OEbH-UEPH-nyoHa-MIDHXeH-CaKRe (BCDMS) 
uspexo.n. OT TaxenO« yr~epo~o~ MnilleHn K oOAee AerKHM - BO.n.OpO~ H .n.eK
Tepmo nOTps6oDaII pacJJRpeIDI.H KID:l8MaTI'r'ieCKoit oOAacTH liI3M8peHHit C O,lUfO
Bp8MeHllHM yBSJlH'ISlrneM IDlTeHcHBHOCr M!OOHHOrO rryqKa. ,lJ..Jm 3TOH l{eAH OWl 
Cos~ ~OHTanhHHfi cneKTpoMeTp /2 , liI306p8E8~ Ha pRc.I, KOTOpHfi 
per ucTpl1pyeT pacCeRHHbl8 MlOOHbI B .D,liI8.lla30H8 yrAoB 15 MPa.u R BbIIlle, a ,1\O C
Tyrll!aH rumeMaTo-qeCKaH OOAaCTb cytJl8cTBeHHo paclUHPeHa B CTOPOHY MaJIbIX 

3Ha~e~ Q2 , x ( Q2 - KB~aT rrepe.n.aaaoro RMITY~ca MroOHa , x - rrepeMeH
HaH EbopKella) • 
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PHC. I. D6~ B~ 3KCDSpHMeHTaHhHOH YCTaBOaKH BCDMS 
C ~poBTannHHM CrrsKTpO~sTpOM. 

DCRoay cnsKTpoMeTpa COCTaBRJIll: r8KCarOHaHhHbI8 nporropWWHanhHlie 
KaYepbI. paspa60TaHHYe B O~. ~ RaMepa liIM8eT Tplil npoBoAo~e 
nnOCKOCTR. opueHTHpOBaIDrH8 no.n. yr~oM 600 ~yr K ~yry. KOJlH'I8CTBO 
nnocKocTe« onpe.n.e~eTca Tpe60aaBlilSM ~eKTRBHOrO paCn03HaBaRHH Tpe
KOB B yC~oBBRX 6o~woa MHozecTBeHHoCTH ~T~, cODpOao-namrnax aRT 
r;ry6oKoHeynpyroro pacceflRRR. OT~TeAbHOA oco6eHHOCTb IO KaM8p 



.fffiJL'ieTCH CnOCOaHOCTb BH,J:J;eplKHBaTb na.n.al~ IIy'iOK MIOOHOB C IDITeHCHBROC

TbID ~o 108 ~aCT~ 3a capo c B ~eRTPanbRoft 06nacTR ~aMeTpOM 100 MM R 

COxpaHRTb BHCOKYID ~eKTHBHocTb perHCT~ ~aCT~ BO Been OCTanbHOH 

~aCTR KaMepH. 

I{OHCTPYl£lW! KaMepH KaMSPH ID4SIlT reKCarOnaJI1>HYJO <JloJll«Y C ~eTpOM 

~eTBRT9~HOH o~eTR 1536 MM. BH60p reKCaroRaJI1>HO~ WopMR 06ycnoan9R 

JKe.JIaHR9M MaKCRMaJIbBO 11Cll~30BaTJ, l UlOllta,I(h l\aM9p H. OcHOB01l: KCHCTPYK

ItHR KaM9pH CJlyXaT tfeTHpe caMOn oMepmma.mtUeCJi naHElJIH r eKCarOHaJI1>Hoft 

WoPMH , lJSrOTOan9HBlie lj)KpM01 St esal1 t 1';1 liS COTOBoro MaTepRaJIa C 

TpeXCJIoimoi! CTPYKTypOi! TlinI8. " C9HJ$lf'I" , o 6.na.naWlHe H906x o,lJ;ID.!oi! "npos

pa'lliOCTb lD" ,Il;.Jll! IIy""llia , MSxaml'ISCROA llSCTlWCT1>1O R IlJIOCROCTHOCT1>IO. TOJI

uuma HaIIOJIHllTeJIH naHElJIH 20 MM, TOJJlllHHa BH9JUi:!RX CJIOeB no 0 ,25 MM. Ha 
CTOPOBH naa9JI9il , o6~eHBHe K ORr UaJI1>HHM IIpoBOJIO~. HaH9C9HH CJIOH 

npoBo~ero nOKPHTRH E-c ote 3040 14/ TOJIUllffioi! MeRge 50 MRM. RCnOJIbsy

eMHe B Kaq9CTBe BHCOKOBOJI1>THHX 3JIeKTPO~oB . UeHTPaJI1>HaH 30Ha ~aMeTPoM 

10 OM ~oro 3JI9KTPo~a 9JIeKTpgqe CKR aaOJIRpOBaHa 0'1' OOTan1>HOH qaOTR 

npoMexyTKOM 2 MM C 3JI9KT}llI'Iec Kolt IIpo'IBOOTbil OOJIee :.2000 B. 06e 

'laCTH RMellT pas~eJll>HOe BHCOROBOJIbTliOe rmTaJl1IIe. CID'HanbHll8 3JI9KTPO.v;H 

38.ltJ1lU'IeHH Mex,ny IIaH9JIHMl'I H OT.neJIeHN 0 '1' HRX R30JIRpynIlHMl! PaMaMR. C9Qe

HHe KaMepH npHBe~eHo Ra JlHc.2. 

~ :;~,--- . ; 
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PHC. 2. C9QeIme r9KCarOHanbHOi- -: --e
ta..\ 

KaMepH.~ 

~aH IlJIOClWCTh HMeeT 768 IIpoBOJIOQ9K H3 30JIOQSHOro BO~ AHaMeT

POM 20 MRM, HaTHHYTWC C maro.. 2 MM. IlpoBOJIo'lIIIDt MaCCHB RYeeT .IJ;B9 no.n

~9pmmaKlllB9 HRTR , p aCIIOJIOllBHRlie Ha pa.cCTOmmmc ± 300 MM OT D;eHTpa Ka

M9pH. rrpe~CMOTp6Ha B03MOZBOCT1> DO,nB'IB Ha nOMepmHBaKIIlBe HaTH BHCOKO

BOJIbTHOrO HaIIpll&eHlUl ,l{.lIJl BblpaBHHBaHlUl ~eRTHBBOCT:a: RaMepH B SOBe HH

Tei. BHCOROBOJI1>TBH1l: 3830p KaM9PH BH6paB paBBHM 7 MM ,l{.lIJl o6eeneQeHKH 

BHCOKOit sqxpeRTHBBOCT1'I p9I'ZC~ 'laCTlilI( C MmmMaJIbHOi! ROBlI3HpYlOOleil 

cnoc06HOCT1>ID. B neHTpaJIbHoft qaCTR KaMepH Ha 0KPyxaocTH ~eTpoM 

600 MY C RBT9pBaJIOil 1200 
YC TaHOanSBH TpH pas~9JIRTeJIDHIiX ynopa , Qepes 

lWTop He nOCJIe c60pKil: RaMepH oCYIlleCTBJlfI9TC.F.! CT.F.!I'HBa.rme BCex naHM e:\! c 

YCHnHeM 60-100 xr. 06eeneq:zaaa, TaKRM 0 6p asOM, nOCTO.F.!HCTBO 3a30pa . 

C60PKa Ral4epH npOH3BO,l(BTCS: C I10MOII!bD IlIIWJISR , p aBHOMepHo p aCIIp8.1leJI8HHllX 

no nepHMeTpY KaMSpH. BHyTpeHHHl 06~eM B30JIHPyeTcH Tp8MR ynnoTHRT9JIb

HID.m KOJIbnaMJII R3 MIll'Roro p s rumoBo ro umypa .Ill'IaMSTPOM 3 MM, H3rOTaB.lIH
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BaeMoro ~olci Angst +Pf i st er /5/. Blm KaMepu B H30MSTPlm nOF.a3aH ua 

p RC. 3. 'leTHlIe l! HENeTIIHe CRrHa;u,HHe npOBOJIO'U'J4 rpymrro.m uo 32 B 

~oti BWCO,ll,liT Ha npoTHBOnOJIOJKJrue CTOPOHll l<aMepH R pa3'h8M8M , YCTaHOll

JIeHllliM Ha n e'laTHlDC IIJIaTax, K KOTOPUM uen ocp rc:c TBemJO nO.llc oe,lU'lWllOTcs: 

KaPTN 3JleltTpOHltRH. C'llfTHEaHKH R Hm])oplMmill1 G/. 

PlIC. 3 . BH.n: reltCaI'OJIaJIbROR 

KaMep y B RsoMeTpHH. 

3JleKTp oJ:llD{.8 
C ~o~ CTOPORY r eKcaroHaJIbHOlci KaMepH B ~a PaAa p a sMemeHH 12 

KaPT aJIeKTpOHIDw C'U!TWlaHlISl z: saxpeIIJIeHll u a BH9JlHeii a.JID4RHl!eBoit prure. 

Ha HeH ~e 3aKpsnnsHH Reo6xo~e 3JIeMeHTH CHCTSMH o~eHHHg~s,o
BOJIhTHOro IIl4TrumH . 3JleKTpoBHKa C'IBTWlaHKH Do,Itp06uo OlDlCaHa p/6 • ? , 
ee r JIaBHa.H oc0 6 eHHocTh 3~eTCH B TOM, QTO ~ KaHaH HMeST ~a 
0,ll,lioBl!6paTOpa Sa,ll9pEKH. KOTopue c pa6aTHBaIDT n ooqepe,ll,liO DO BXO~ H 
06'he,Il;lUleHll n o BWCO.I(y , nponyCKaH nepBHii JIpIDCo.wrnnrlJ: RMIIYJIl>C '1epe3 0,nHy 

sa,1I.epny, a BTOpO! - '1epes .l\PyryKl. BpeMl! I1epeKJIilQSHH.F.! Kal1aJIOB 38Jl.epx

lUi .,,15 HC . llaJIHtme JIJ3YX KaHaJIOB 3a,uepmm p e3Ko COKpalll(le T He:$lleKTHB

llOCTb 3JIeK'rpoIDll<H C'IB1'WI8JIWl npH 60JIhllIHX 3arpy3ltaX Ha KaHaJI. BeJilJ'UUla 

3a~epxKll yCTaHOBJIeaa PaBHOR 470 HC H onpe~eJIReTCH BpeMeHeM BHpa60TKH 

TPIllTepuoro ClJI'HaJIa. CYJolMapHWt pas6poc B8JIH'<IIDlH 38Jl.eplllG! )I,JlJi KapT 

3JI9KTPOUHKl! Bcex Rru~ep Be np8BmuaeT ± II HC. BHEO)!; IDJitiopMBInm - nOM e

ll.OB;1TeJIDullli C MaXClm3JI!>HHU tmCJIOM KaHMOB B O.llHoa BeTBH I024 il npoRC

XO~'l llOA y~elmeM ROllTp OJIJIepOB LRS 2700 . p a 60 Ta.KII\WC B MY.m,TRl1JIeK

CHOM pellID4e • 
llyBCTBl4TaJlhIIOCTb 3JleKTpOHlUtll no BX0m' MOlleT 6h1T1> R3MeHeHa B ,ItRaIl8.30a 9 

0'1' 2 1t.KA .no 10 MKA H Bbl6paHa paBHoil 5 WtA . 'lTO n03BOJll1JIO aa6amrrbCJI 

0'1' WyMoB R DJIIDIlmfi 3eMeJIhBIiX. KCHTypDB • .!LJmT8JlhHOCTb cTpo6HpyDllero 

CIU'HaJIa )I,JlJi aJIeKTpoamm YCTaJlOBJIena PaBHo1t 100 HC. 

1apaKTeWCTID<.Ja RaMBP 
3qqJeKTWlHOCTb perBcTpattml reKCarOHaJIhBl:lX Ral4ep OWIB lISy<JeRa B 

MIOOIWOU JIY'lK8 3l<Cnepm.tBHTa BCOWS • JL,nsI IIpO.JlYBa KW4ep co ClWPOCT}'1l 

(6-8) JIBTPOB/qaC ncno.m,30sa.naCL CTaB.napTHa.H ll,JIIl aRCnspHMBBTa BCDliS 

rS30Bafl CM8C}" KOTOpaH COCTOBT B.3 cJIe~ KOMllOHeBTOB : apron -458 , 7% , 

H300YTaR - 28%, l4eT~ - 3%, ~eoH - 0, 3%. 
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Kprulble 3iW>eKTHBHOCTll B 3aBllCHMOC TH OT HaIIpmKeHRfl H Kpmme 3a,nepEaHHID:: 

COBnaAeHHH OKa3anHCb ~eHT~ AnR Bcex UHOCKOCTeH reKCarOHaHbHHX 

KaMep, H TlIDH'llible H3 HBX rrpe.n.CTaBJIeHb! Ha pRC. 4 H 5. 

t=~ 

E-~' 

PHC. 4. 3ipI>eKTHBHOCTb KaMepbl B 
-------r::: ...-------v--. 3aBHCHMOCTH OT Bb!COKOBO~THoro-_ ... 

HanpmKeHRfl. 

......... 

! .. ~"!"-..~ .IOII/oi.,. .....
i: ... ~ I .... 

..:r..o u ... 

j ~ ~ PHC. 5. KPHBaJI 3aAep1KaRHb!X 
1.O!> ~ 1oO,l,""&a _ m\u »I_ 

) ............... I ..: ) COBITa.D.eBHH KaMepbl. 


Pas6poc no Ha~ UHaTO ~ Bcex nnOCKOCTe~ He rrpeBHWaeT 100 B 

rrpll illMpRHe UHaTO 6o~ee 600 B. 
OT.n.e~Hoe Bb!COKOBO~THoe llHTaHHe neHTp~Hoft 30Rb! .n.aeT B03MOXHOCTb 

ynpaBXHTb ~eKTHBHocTbID perHCTPanHH B STOH 30He. ~KTKBHOCTb MeHH

eTCH 6o~ee qeM B 30 pas rrpll c~eHHH HarrpaxeHRa OT U = -4,4 K8 .n.o 

u = -3,7 KB. ~ ~TPanRR STOR B03MOXHOCTH rrpBBe.n.eH pHC. 6, Ha 

KOTOPOM Hso6p~eHb! ~a ITRKa C06b!T~: c~eBa OT TpHrrepHblX MIDOHOB opeo

~ , B neHTpe OT C~aftHHX tm0HOB rryqKa. qzc~o C06b!T~ B neHTpe ~erKO 
MeHaTb rryT8M H3MeHeHHR Harrpax8HRfl Ha neHTpaHbHOH 30He. YrrpaBXHeMaa 

~eKTHBHocTb B ~eHTPaHbHOn 30He n03BOAReT Bb!6paTb PexrnM, Kor.n.a B03

MOXHO H3MepeHEe ~a30Boro o6~eMa nyqKa II Koop~aT TO~ Exo.n.a nepBnq

Horo MIDOHa B MHmeHb. 

~~'':'::: '~. ~ 

PllC. 6. ,lJ.Ba rrpc4JMa qaCT.Hl\ B 

n~OCKOCTH KaMepb!, ~TpHpYromHe 

pa60TY neHTp~HoH 30Hb!. 
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B )l.aHbHeiiweM Bb!COIWBOillTHoe HaIIpHlKeHHe AnR Bcex K3Mep 6~o Bbl6paHO 

e.n.mrnM H paBHNM - 4,4 K.d, a AnR UeHTpaHbHIiX 30H B c.rryqae BblCOKOH HH

TeHCKBHOCTH MIDOHOB OHO C~OCb .n.o Be~ - 3,7 RE . 
Ha puc. 7 nOKa3aaa rHcTorpaNn~ pasHOCTH KOop~aT H3MepeHHblX H 

HHTepnO~OBaHHHX n o OCTaHbHblM RaMepaM TOqeK B O)l.HOH H3 UHocKocTeH 

reKCarOHaHbHO~ KaMepb!. nO~eHHoe rrpOCTpaHCTBeHHOe paspsweHHe COCTa
BHJlo", O,9 MM, qTO BnOJIHe )l.OCTaTO"ffiO AnR SKCnepHMeH'l'a BCDMS . 

hc. 7. PasHOCTb MelK,IIy KOOP)l.Hl '~~ 
HaTaMH, ll3MepeHHHMH B nnOCKOCTH 

..-.. ~'" KaMepbl II HHTepnO~OBaHHb!MH no 

.D.PYrHM KaMepaM. 0 = 0,9 MM • 

IIepBble TpJ4 reKcarOH~lllie RaMepb! 6~ 3anymeHl:l B COCTaBe cneKT

pOMeT-pa ,IlJI.I1 Ha60pa )l.aaHHX B Mae 1982 rOM, a ~e nOMe.IJYlOOlHe - B IDOJIe 

1982 rOM. Ha:pl!c . 8 a,6 nOKa3aHl:1 KOHTypb! O,IUmaKOBOH reOMeTpnqeCKOii 

Sc»eRTlmHOCTB YCTaHOBKH ,IlJI.I1 sHeprd rryqKa roo I'i 200 rs13 . IIYHKTHJ)
HUMH JDD~ B306paxeHb! KOHTypb! ,IlJI.I1 CTaH].laPTHOii qaCTll sKcnepHMeHTaHb

HO~ YCTaaoBKH BCDMS , CUHOWHblMH ~ nOKa3aHl:1 KOHTYPbl AnR ~OH

T~Horo cn eKTpoMeT-pa H3 reKCarOHaHbHblX RaMep. 

--- ---- ~ 

i } 
i ![)~I UJ)J : 
:, ~ ~. . .... '-- / .L.. _ . u .. . - c',ro,',ii" ." 

8. 6 

PHC . 8. KoOTYPU O)l.HHaKOBOH reoMeTp:aqecKOH 3~eKTHBHocTH 

3KCIIepHld8HTam.HOii YCTaHOEKH BCDMS : ([JpoHTaHbHOrO crreKTpoM8Tpa 

( ClIlJOIIIUaJI JIJf.H1:IJi) H CTaH].lapTHOit qaCTH (lIITpHXOBaJI JIlIHHlI) lIpH; 

a - SIlSPI'lIB MIJOHOB Eo= IDO rsB, 6 - 3HSPI'H1l MKlOHOB Eo= 200 r3B.. 
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3 aRJIlO'tJ91m9 

r eKCarOHarrbHHe KaMepU , OCn OBOH KOTOp~ HRnHDTCH naH9~ C COTOBHM 

SaIlOJIHelmeM,KMem l.mJJoe KOJl.H'reCTBO Bem;eCTBa IrO lJY1IKY, T9:mOJlOI'H'IBH H 

npOCThI B HSrOTOBJI9lllll! . BLlOOKOBOJIbTHHM aJleKTpO~ JlerKO MOEHO npx,na

Ba Th Tp9dya~ KO~~ID, QTO OCOdeBHO B~O ~ RaMap, npe~Ha3-
Ha'tJeHRllX ,ll,lliI p a dOTH B HHT9HCliIBHUX IIy"lKaX. lIa.JnI<me BhI,I(9Jl9HHOH SOHli C 

ynpaBJlReMO~ a~aKTHBHOCThID perHCTp~ ~acTEn OTKphlBaeT ROELle BOSMOX

HOCTH npKMeH9HRH RaMep. B qaCTHOCTH, B03MOXHO HeSaeHCKMOe H3Mep9HH9 

xaPaKT9PHCTHR rryqxa. 

ABTOPI:l BHpaJKalOT d.rrarO,I:(aPHOCTD BceM, KTO OKaSa.n aKTHBHyIO n OMOlIU> 

B nponecce C03,naBIDI ltaMep , oco6eHHO H.IL lllep6aKOBY. B.H.EB'!{OlGlMOBY. 
H.ll.KOt.mPOBY· 

llifI'EPATYPA 

1. D. Bollini et 

2 . D. Bollini at 

3. St esalit AG, 

a1., Nucl.Inatr. and Meth. 

a l., Nucl. Instr. and Mo t h . 

CH-4249 Zu l1 wil SO, 1982. 

4-. Acme chemicals and insulation CO., USA, 

oc,505, 1981 . 

204, 198;, 3:;;. 
226 , 1984-7 :;50. 

New Haven , Conne ct i cut 

5. 	Angs t + Pf iste r , CH-1219 Geneve - Le - Li gnon, 1981. 

6. 	PCGS II, Propor tional ohamber opera t ing system, I,e Croy Research 

Sy st. Cor p ., Spring Va l ley, New York, 1977. 

7. 	 I .Golutvin at 11.1 . , CERN - Report 31 - 39. 1981. 

P'JKO!lllCh nocTynllJIB B /,311.aTeJI:bCJ<;lLi 01.i1.8JI 

2.v anrYCTa 1-905 ro,!{a . 
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npHH~MaCTCR nOAnHCKa Hd npenpHHT~ ~ coo6~eHHR 06DeA~HeH~oro HHCTHTYTa 

AAepH~X Hc cneAO BaHH~. 

YCTatiOBneHa cneAy~~a~ CTOIo1MOCTb nOAnHCKH Ha 12 Mec~~e a H3 H3AaHHA O~R ~ . 

BKn04an nCpec~nKY , no oTAenbH~M TeMaTH~eCKHM KaTe ropHAM : 

~HAEKC 	 TEHATI1KA l1eHa noAnl1C KI1 
Ha 	 r OA_ 

1. 3Kc-nepHMeHTa.J1b HaR ¢Ho131.1 Ka BblCOKIo<1X 3HeprH~ lOp . 80 Kon. 

2 . TeopeTH4ecKaA $H 3HKa BblCOKJ.1X 3HeprH~ 17 p. 80 Ko n. 

3. 3KcnepHMe HTanbHaR He~TpoHHaR $H3HKa p. 80 Kon. 

TeopcTH~ccKaA ¢H3HKd HH3 KHX 3HeprH~ 8 P . 80 Kon.". 

S. MBTeMaT..,K('I 	 4 p. 80 Kon. 

6 . ~A~~HaR cneKTpOCKonHR H paAHOXHMHR 4 p. 80 Kon. 

7. ~3HK~ TR*en~x MO HOB 	 2 p. 85 Kon . 

B. Kp"l oreH~ K3 	 ~ p. 85 Kon . 

9. YC K() p~Ten H 	 7 P. 80 Kon. 

10. ASTOMdTH3a4HR 06pa60TKH 3KcnepHMeHTanbHblx 


A a HHblX 7 p. 80 Kon. 


11 . Bbl4HcnHTenbHaR MaTeMaTHKa H TeXHHKa 6 p. 80 Kon. 

12. XIo1MHR 	 p. 70 Kon. 

13. TexHHKd $H3H4eCKoro 3KcnepHMeHTd 8 P. 80 Kon. 

14. Hccne~oeaH~R TBepA~X Ten ~ *~AKOCTe~ 


R~epH~M~ MeToAaM~ 1 p. 70 Kon. 


15 . 3Kcnep~MeHTanbHaR ¢~3~Ka R~epH~X peaK~~~ 


np~ H~3K~X 3Hepr~Rx p. 50 Kon . 


16. n03~MeTpHR ~ ¢~3~Ka 3a~~T~ 	 p. 90 Kon. 

17. TeOPHR KOHAeHc~pOBaHHoro COCTORH~R 6 P . 80 Kon. 

18. 	 Hcnonb30BaH~e pe3ynbTaToB ~ Me TOAOB 
¢yHAaMeHTanbH~X ¢H3~4eCK~X HccneAoBaH~H 2 p. 35 Kon. 
B C Me*H~X 06nacTRx HaYK~ ~ TeXHHK~ 

19. 6Jo10QH13HKa 	 1 P . 20 Kon. 

nOAnHc~a Mo~eT 6~Tb Q¢opKneHa c n~6oro MeCR4a TeKy~e ro rOAa. 

no se eM BonpocaM O$opMneHJo1R nOAnJo1C KH cneAyeT 06pa~aTbcR 8 H3AaTenbCK~~ 
OTAen O~~~ no aApecy: 101000 MocK9a, rna en04T aM nT, n/" 79 . 
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