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MO,[(YJlb A,[(POHHOfO KAJIOP11METPA AK-600 

HanpaBJieHo s X<YPHaJI <<npH6ophl H TeXHHKa 3KcnepHMeHTa>> 

• J1HCTHTYT ¢H3HKH BbiCOKHX 3HeprHH, npoTBHHO 
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BBel!eHHe 
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, · B O~H~ 3aBeprna~TCR · pa6oiu · no co3Aa~H~ .. rnwpoKoanepTypHoro 

·; ~APOHHOro KaJIOPI.fMeTpa rlOJIHOro. nor Ji011{8HHH AK-600 ~·,. KOTOPiiH · 6yAeT 

BKJIIO~eH B COCTaB 'rwNliJ.J19KCa 1'i'ileiiemie H9~ITp.l-ui0 11/li/ Ha YCKOpnTeJie , 

y.;.70 Wl?JS(IIpoTBHHo) .l<:aJiopnMeTp ,D;~eH c BucoKoH T04HOCTbiO ' 
• • , • ~ , ·1, • ~ / 1 • 

l.f,ll;eHTI.filJHl.I,HpOBaTb H H3MepHTb napaMeTIJN · aAPOHOB\ B 6e3H8HTPI.fHHiiX 

;pacna,D;ax sapH:i:eHimx K-Mesc:iHoB: · . 
· . K:t - x:tx±x+ - . . , 

K:t -' x!x0x0 ~ 
. K:t - x:tx0 t· l.f AP· . 

1 Tpe6oBal{H~,. npe,D;'bH~~~eM!ie K' KaJIOPI.fMeTpy: '· 

- xopomee . 3HepreTH48CKOe H KOOIJA1·1HaTHOe paspemeHwec.' npH 

cpaBHHT8Jih~O He~liC.OKOH -CTOHMOCTH; ·, ·• 

- Ma'JI~e. MepTBOe. BP8MH ,li;JIH pa60T!i B. BUCOKOHHT8HCHBH!iX r1Y4Kax; 

-.B03MOJIHOCTb TeCTHPOBaHI.fH·H OTJia,li;Kl-1 "BHe.nyqKa";· . '· ' ) . ~· " ~- -
-:.... B03MOJIHOCTb HC£10Jib30BaHl1H HH!IJOpMal.I,HH · C · KaJIOPl1M8Tpa ; ,li;JIH·l' 

,, . - . ' - .. -. 
Y!leJIH48HI.fH ceJieKTHBHOCTH TpHrrepa; . 

- Haie:~Hoc·h·, npocToTa M 6esonaclidcTb sKcnJiyaTal.I,HH. . . .. . 

. Bee "BHmenepe4l1CJieHHHe \Tpe6oBiHl1H npHBeJIH K, Bii(sdpy .H48l1CToro 

K~JIOp~M~Tpa Tl1na' "CSHABI-14,; ( xe.Jieso * 'riJiaCTl148CKl1H .Cl.l,l1HT!-iJIJIHTOp) . - ' \ . . . ~-
··,-

i;' 

i . 

PHc.1~. A,lJ;poHH!iH ~l<iuopHMe'l'p AK7600 •. BHA .cnepe.-H no ny4Ky. 
_,...-~ . ·::-- ·~ -:-. . . ..._..., 
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CO . CBeTOC6opOM, ·- OCYU\eCTBJI.HeMI;>IM C rlOMOU\biO CBeTOBO,IJ;OB-CMeCTI1TeJiei1 . 

cneKTpa. Mo,nyJII1 ,nByx Tl1riOB (c pasMepaMI1 nonepe,moro ·ce4eHI1H 15*15 
cM2 J.i 7, 5*7; 5 . CM2

) KOMnOHYIOTC.H B c6opKy C . pa,n11~~0M i Oti~caHHO~ 
oKpyxHocTI1 

1

2 M~ 11so()pazeHHYJO Ha PHc .1. Mo,nyJIM MeHI>mero ce4eHI1H 
yKJia,n~BaiOTC.H B6JiH311 OT''oci1 ny4Ka, r.n~~I1MeeTCH 60JibiDa.H. sarpysKa OT 

- . . -. ' I 

4aCT11U raJio ny4Ka~ . . . _ . _ __. ·-.. ·- . _ 
• B ,naHHoA pa6oTe onMcaH rm11cK- HaM6oJiee· onTiiManbHoci pemeHI1i1 np11 

cos,naHMI1 MO,II;YJIH AK-600. ITpe.n;cTae:neHl:l : pesyJibTaT~ ·. ·11sMepeHI1i1 
'- ; ' ' 

ocilo:BHhix xapaKTepl1cTI1K ,neTek±ppa~ · I · · - · · · .. · · • · .. •· 
I.,. ,,,. 

,llJIH noJIHora ( ~95%) .norJioll\eHI15! s!1epr1111 a.npoHHoro JII1BHH c'1eT411K. 
,_.'' ': -~ ,, -.... · ,, : ./ --~-.~ ,l\OJiliCeH 11MeT:b ,II;JI11HY: 

L(0,95)=40+9lnCE) [cMJ .Fe>u,. 'E=[r3B] ' 
.: \. 

,llJI.H 40 TaB : a,rij)oHa- 1(0,95);,78 cr\i: :E~Jia B~6paHa. TOJIU\I1Ha . 

MO.l\YJIH L:::80CM liCeJie3a~ TOJIU\11Ha OT.l\eJibHOrO·CJlO.H norJJOTI1TeJI.H:.l\O~JtHa . 
. 6~Tb T~KOH, 4T06H ,SlPlP~KTI1BHO ·_ peri1CTili1POBaTb sJieKTPOMarH~THYIO -. 
KoMnc>HeHTY a.n;poHHo~o :· JII1BHH, a TaKJICe npoToH~ .. ·c sHepr11et1· ~200-300 
M3B 11 npo6eroM B' 11teJI~3e £r2-3 CM131 /o6pa30BaH~ble, B 11H11UI111pOBa~HbiX. 
JII1BHeM · · ~.nePHhiX pacna)!.ax ~- ToJIU\11H~ . cJJoH · nor JIOTI1TeJIH 6biJia B~6paHa 
paBHOH 2 eM •. TaKI1M o6pasoM, B KaX~OM MO,II;yJie 40 CJIOeB lteJiesa no 2 
CM TOJIU\11HOH~ JlJIH: llO,l\TBepJc)J;eHI1H _· npam1JibHOCTI1. B~6paHHOH CTPYKTYPbl 

~o.ny JIH 6biJII1 ·• npose.n;eH~. pae4eT~ _ MeTO.n;oM MOJiTe_-KapJio1 ~ 1 
• . Ha pHc. 2 -. 

~ ; 

'•, 

10 

HOMeP cnoR. 
., . 

\....._.~-. 

"· 
.P11C.2. 3aJ311CI1MOCTh noTeph .::lHePI'I111 BJieTaJOIJlefo B MO,II;YJib ~-Me30Ha ·c 

E=40 fsB B ;aBI1CHMOCTH:OT ~OMepa·cJio'.H norJIOTI1TeJI.H 
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npe.n;cTaBJieHa 3aBI1CI1MOCTb noTepb SHepr1111 BJieTaiOIJlero B MOAYJib 
'Jt-Me3oHa OT . HO~epa. c'Jio.H no~iOT~TeJI.H. PesyJibTaT~ MO,ll,eJII1POBaHMH 

noKa3aJIH, 4TO_, .n;ei1CTBI1TeJibHO,. npl1 SHeprl111' HaJieTaiOmei1 4aC1.:11U~ 40 
rsB KaJIOpi1MeTp ;HOrJIOIJlaeT /~95% ·sHeprHI1, a np11 SHeprl111 _15 rsB 

.HBJI.HeTC.H C4eT411KOM nOJIHOrO norJIOU\eHI1.H. 

OnTI1MaJII>Ha.H _ TOJill\11Ha . CU11HTI1JIJIHUI10HH~x nJiacTI1H Jie:111T, 

no-BI1.l\11MOMy, B npe.neJiax s=5.;.10 MM.. I1p11 yMeHI>meHim TO.illl\KH~ 

yBeJII14HBaJOTCW."CSMnJII1Hr,;_:lP~YKTyaul111~ yMeHbmaeTCH CBeTOB~XO.ll 11, 

CJie,l\OBaTeJibHO, onpe,neJI.HeMOe 11M 411CJIO lPOTOSJieKTpOHOB, 

y~~JIH4~BaeTC.H HeO,li,Hopo.n;HOCTh • cBeToC60p(i -B,II;OJib C~I1HTHJIJI.HTOpa151 • 
YBeJiw~eHI1e · TOJill\HH~ · c!ii1HTI1JIJIHU110HHhlx ·. nJiaCT11H . ' npi1Be.D.eT K 

I . ~ ·. " 

yBeJII14eHI110~' . 'Bo-nepB~X, . He06XO,l\11MOrO , ,llJI.H .n;eTeKTOpa · 06obeMa 

CUMHTI1JIJIHTopa,-; <iTo SKOHOMI1'1ectm HeBblro.nHo, Bo~BTop~x - ,nJIKH~ 
• :MoJ.Iy.iJsi' 11;\' cJie.n;oBaTeJII>Ho, yBeJII14eHI110 . BKJia.n;a , B · sliepreTY14ecK6e 

paspemeHI1e npo,llOJibH~X lPJIYKTyaU11i1 a,npOHHOrO Jll1BH.H
161 '11, B-TpeTbi1X, 

yxy .nm11T ~oMnei:lcaul1oHH~e' c~oi1<iT~a KanopHMe'l'pa, T ~e. OTHomeH'I1e _e/h 

6peT c~1,~ec~Beimo oT.iil1'1aTbCH~ ciT 1171
• · }a~::ie 'y'111.T~BaJiocb, 4TO 

CU~HTI1JIJIHU110HH~e nJiaCTI1H~ TO.iJll(I1HOi1-5· MM ycnemHO HCnOJib30BaJII1Ch B 
a.n;pOHH~X KaJIOPI1M~Tpax f~A-tOOlB/ . 11 B ycTaHOBI~e . Cl1IMA:.:.A.ft'(C/9/. 

..._ ' . - ' ' . / 

'·". 

_. BBH.llY .n;oBo.iii>HO liCecTKI1X . cpoKoB cos,llaHI1H ycTaHOBKH 11· .. 6oJII>moro · 
'111CJI~' Tp~cSyeMb!X _ ~ CU11HTI1~~HUI10HH~X nJiaCTI1H . (24 ; Tblc~ mT. ) 

Tpa,llHU110H·H~e . cnoco6H ~3!'~TOBJieHI1H CUI1HTI1JIJI.HTOPOB 6b1JII1 . npi13HaHbl 
!i~np_~ewieillirMH'-;:C . . ·. . ' 

,lleHCTBHTeJibHO, _ o6menpi1H.HT~i1· enoco6. no~I1MepH3aU1111 . MOHOMepa 
·CTI1POJia .. 6.iJ04HbiM MeTO,llOM ' B : lPOPM·e 113 · JII1CTOBOro aJIIO:M11HI1.H C 

riocJie,nyiOmei1-MexaHI14ecKo~ o6pa6oTKbi1 11Ji~· pacriJiaBJieHI1eM noJiy4eHHor6 _ 

CU11HT~JiJI.Hijl101!flOrO . 6JIOKa B aBTOKJia.Be : 11 Bbl:naBJII1BaHHeM pacnJiaBa 
. ' .· , . . . , I . • 

11epes . nJiocKouteJieByro ~ · lP11Jibepy11 01 npi1BeJI · 6~ it· 6o:nbmi1M 

Tpy,nosaTpaTaM, KOTOp~e B YCJIOBI1.HX sarpyJ:eHHOCTH npoi13BO,II;CTBa 

GOCTaBI1JII1 6J:l . HeCKO.lJbKO JieT. KpoMe _Taro, '· MeTO.ll 6JI04HOH 

no.iiHMepHsauKH CTI1poJia I-ieoe3onaceH, T.,K. CTI1POJI TOKCH4eH; B~pbiBO-
. 11 nozapoonaceH,' . He)i:OCTaTKOM era\. TaK:Ie .HBJI.HeTCH CJIO:IHOCTb 

TenJIOOTBo.lia npH noJI11Mep11sau1111 ·. ( 'FenJioTa noJII1MePI13a·u"l1· CTI1POJia 685 

KJlJ:/Kr) Hs-sa· B~COI)Oi1' BH3KOCTI1 peaKU110HHoi1 Macchi ·11 6oJI:bmoi1 

npo,nOJJ:Il-iTe.JihHOCTH npouecca. I103TOM¥:. Y4.11Tb1Ba.H ' BbiiDe113JJO:IeHH~e 
• npH4HH~, : • 611Jia paspa6oTaHa ~ BHe,npeHa B npoM~m:neHH'ocTb· -

~ ~ . - •, - -. \ 

:BbiCOKonpOI13BO,Ili1TeJihHa.H . Te.XHOJIOri1H 113rOTOBJieHI1.H CUI1HTKJIJIHTOPOB 
•. ; .s , c \ 

3 
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MeTO)J;OM JIV.TI;>H no,n · ,naBJI8HV.8M Ha TepMOnJiaCTaBTOMaTaX1 11 1
• .Cor JiaCHO 

STOH T8XHOJIOrHi1 Ha Ha4aJibHOM STane . MeTO,lJ;OM. cyxorci CMeillV.BaHV.H . · 
~ ',. ' ' - -. . . { 

npV.rOTOBJIH8TCH KOMno!::II1J..tV.H ·. Ha OCHOBe .· npOMI:lm.JieHHOro 
rpaHYJJV.POBaH.HOro . nOJIV.CTV.pOJia IIQM.::.115. ·_v. ABYX cneKTPOCMell(aJOll(V.X 
,no6aBOK. . B . . Ka4eCTBe ' ri_epBV.4HOH'. JIJOMV.H8CUV.PYJOll(eH . ,no6aBKV.. 
i.fcnoJJb3Y8TCH PPO . ( KOHJ..teHTpaJ..tV.H .·_ 1 , 5%) , : , B . Ka 4eCT~e , BTOPH4HOH '~ 
POPOP (0 ;o5%) .: Ha .naHHoM ·sTane 6o.Jibmoe sHa4eHv.e. npil,naeTcH 
KOHTPOJIIO sa CTeneHbiO BJJaliC~~CTV. V.cXO,lJ;HI:lX KOMnOHeHTOB, .. V.60 STV.M c BO 
MHoroM · orlPeieJJHeTcH, Ka4ecTso v.s,neJJv.H. ·. IIpv.roToBJJeHHaH · · cMecb 

- . ~-'" ,. . '- -· '···. . . 

sarpy:a:aeTCH B TepMOnJJaCTaBTOMaT, Ha KOTOpOM pacnoJJaraeTCH 
JIV.TbeBaH !PopMa, · cooTBeTCTBYJOll(aH Tpe6yeMbiM' pasMepaM i1 ~PopMe 

• . . . . • • .1 ' • ' • , i ' . 1' ... ': ' " • 

nJJaCTV.H., · BpeMH v.sroTOBJJeHV.H ,o,nHoH .n.JiaCTV.HI:l ·. npv., TeMnepaType 
pacn.JiaBa 170:_210°!} v.eos.nasa~t.to~- .nas~eHv.v. ~150 i<rc/c~2 - cocTaBJ.!Jio 
oKoJio ,nsyx MJ.IHYT~ EJJa~o.napH · TOMY: . ~To · o~Pop~JIHIOI!(He nosepxHocTI1 
JJV.TbeBOH • npecc-!POP.MI:l o6pa6oTaHI:l .no' ,neBHTOMY. KJiaccy · 4V.CTOTI:l, 
no.Jiy4aeMI:le CJ..tlAHTV..iJJJHJ..ti10HHI:le n.JiilCTV.HI:l ~He • Tpe6yiOT .z\aJibHeHmeW> 
Me:xaHv.4ecKoH · o6pa6oTKW H Henocpe,ncTBellHOt v.cno.JibSY!OTCH npJ.I.'c6opi<e 

MO,nyJJeH a,npOHHOro, KaJiopV.MeTp~. ·RoHTpOJJbHI:le
1 

V.3MepeHi.UI ra6apV.TH~ic 
pasMepOB V. TOJlll(JIIH . noJiy4aeMHX JIV.TbeBI:lX .' · CJ..tV.HTV.JJJJHTOPOB · · noKa3aJJV. ,· . . ' ,, . ·, : .,: . ' 

4TO npe,nJJozeHHI:lH cnoco6 v.sroTOBJJeHV.H o6JJa,naeT ~ xopomeH 
•. • I. • \ ; ~' . { • . . I . ~ ' . . 

nOBTOpHeMOCTbiO. 0TKJJOHeHI1H nJJaCTV.H' OT. cpe,nHV.X .. 3Ha4eHV.H He 
_npesHmaJJJ.I •0,1 · MM~ . ' . . , . 

0)J;HOH . v.s', OCHOBHI:lX ·.·· xapaKTeiJv.CTJ.IK .. KaJJOPV.MeTpOB HBJJHeTCH. 

paspemeHv.e no.· sHeprlm, . BKJJa.n:s KOTopoe, !faim.ny co ~HorHMV. JipyrJ.IMV. 
!PaKTOpaMv.: o6ycJJOBiieH v. CBOHCTBaM~ npv.MeHHeMI:lX CJ..tJ.IHTV.JIJJHTOPOB, B' 
4aCTHOCTJ.I .. J.IX ,cBeTOBI:lXO,lJ;O~;l1 npospa4HO~Tb~151 •. ~JJH_ cpaBHeHV.H-HO 
sTv.M napa~eipaM c v.MeiOll(V.MV.CH o6pas~..taMv., n'oJJy4e~HI:lMV. · sKcTpysv.omil:lM 
cnoco6oM1 1. ?1 , · . Bl:lpesaHHI:lMV. · v.3 . noJJv.Mep~sosaHHoro 6JJoKa . .· · ·, c 
nocJJe,ny~ll(eH i.!exaHv.~ecKoH o6pa6oTKo,H1 12i : v. . 11sroToBJJeHHI:lM~ 13 · r .llP-:. 

· noJJHMepv.sa~..tJ.IeH · Mez,ny cTeKJiaMv. . · ( ocHosa .. ..:. noJiv.MeTJ.IJJMeTaKpv.JJaT, · 
. ,no6aBKV.: 3% Ha$TaJJV.Ha + .1% PPO + 0,01%·POPOP)1131

, 6~JJonpose,neHO 
Bl:l6opo4Hoe, J.l3y4eHV.e . · nepBI:l~ , . 4000 .. CJ..tJ.IHTWJIJJHJ..tJ.IOHHI:lX, . nJJaCTJ.IH ~ 
noJJy4eHHI:lX MeTO,li.OM JJV.TbH no,n ~aBJJeHHeM. ·.~sMepeHHH npOBO,IJ.~Jll1Cb 

. . . . -- _' \.- . - . .. ... . . -

TOKOBI:lM MeTO,lJ;OM no . CXeMe, npv.Be,neHHOV. Ha PHC. 3, C HCnOJJb30BaHHeM 
pa.n.v.oaKTMBHoro v.cT04HJ.1Ka 90Sr, · ~::)Y-11 0, ~3Y-84-3 11 ~epexo,nHl>lx 
CBeTOBO,lJ;OB 11~ oprcTeKJJa. COOTBeTCTBYIOII\l1X pasMepOB J.1 ce4eHJ.1H. ~3Y ·. 
C0e)J;J.1HHJJJ.1Cb ·. c'a · CBeTOBoiaMJ.1 --6e3 ~nTJ.14eCKOH CM~3KJ.1 ·. np'ocTOH. 

CTI:lKOBKOH. ,llJJH ycTpaHeHJ1H SlPlPeKTa ·oTpazeH!'fH .· Cltl1HTJ.1~JJHJ..tJ.10HHOro 
cseTa npoT~monoJIO:IHHR. oT · ~3Y Topeu nJJacTliHI:l~- saKpl:lBaJJcH .. q~pHoR - ' . . ', ' . - ' \ . . ' ... -
JJeHTOI-1 Ha. onTJ.14eCKOM KOHTaKTe. .B .Taonnue 1,. yKa3aHI:l·_ TJ.1n 
CJ..tl1HTJ.1JJJJHTOpa, ero . pasMePI:l.o' CBeTOBYXO,IJ. 'H . npospa4HOCTh (,IJ.JJHHa 
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PJ.1c.3. CxeMa J.13MepeHl1H onTJ.14eCKHX. CBOHCTB Cltl1HTJ.1JJJJHTOpoB: 1~3Y, 
· 2-cBeTOBO,lJ;,· 3-V.CCJie,nyeMI:lH .. CltHHTJ.1JIJJHTOp, 4-pa,IJ.HOaKTHBHl-lH 

J.1CT04HHK. • 

OCJJa6JJeHHH CBeTa B e ·. pas); TaKJ.1M o6pa30M, KaK noKa3aJJJ.1 

HCCJJe,noBaHHH,· .CUJ.1HTJ.1JJJJHJ..tl10HHI:le xapaKTepHCTHKI-1 JJJ.1TbeBYX 
· noJJHCTJ.1POJlbHI:lX nJJaCTJ.1H .. He . YCTynaiOT xapaKTepl1CTJ.1KaM . o6pa3J..t0):1, 
J.13rOTOBJJeHHI:lX no . paJiee · npHMeHHBWJ.1MCH TeXHOJJOrl1HM npH 
HcnoJJbsosaHHH o,nHHX 11 · Tex ze JIIOMHHeCJ..tHPYIOII\HX .no6asoK~ ·· HecKOJJbKO 

. 60JJbWYJO- npo'spa4HOCTb. JJHTbeBI:lX nJJaCTJ.1H . no cpaBHeHHIO c ,npyrMMJ.1 
MOZHO 'oCs'bHCHJ.1.Th, no-BHAJ.1MOMY, BYCOKJ.1M Ka4eCTBOM nosepXHOCTH. J.1 

·opHeHTaJ..tHeH noJJHMepa B .'ilanpaBJJeHHI-1 ·-·~anpl:lcKa :, pasorpeToH· 
Cltl1HTHJJAHI.\l10HHOH MaceY .· B npe'cc-!POPMY •. ( cor.iJacHO . npose,neHHI:lM 

HsMepeHHHM, o,nHopo,nHocT~·caeToco6HpaHHH nJJacTHH. BAOJJb HanpaaJJeHHH· 
• ,' • • ' • > • ' ' 

snpblcKa oKasaJJacb npHMepHo . Ha 5% , Bl:lme, 4eM . B nonepe4HOM 

Hanpas:»eHJ.1J.1) ~ · · · 

PHc.4. 

. N.-·----,----:'"'"----:---, N . . 
sol ·. 6") I 

' 

. ;. 

-OS ·Q9 1,0 .· •1.1 1,2t ', QB 0,9 1.0' \1 .. 1,2 . 
A: (omH. eAJ • · · • . B,(omH.eA} . 

.; 

Pe·syJibTaTJ:i · · HSMepeHHH · · , pas6poca · noJIV.CTHpoJibHI:lX 

CJ..tHHTMJJJJHJ..tl10HHI:lX nJJaCTHH;; lffiroTOBJJeHHI:lX MeTO,lOM JiHThH ~oi 
,na's.iieHJ.1eM ( Ha napTHH 200 WT ~ ) : ,. . a) . -. no CBeTOBYXO,I{Y, 
6) - no npospa4HOCTH \ . . . . 

\ s 



C UeJibiO lo13y4e~H.fl.:, pas6poca' no CBeTOB!:lXO)l,y ,M npospaqHOCTM Ha 

napTHM CUHHTMJIJI.fiUHOHH!:lX, nJiaCTHH 6!:lJIO npoMepeHo .npMMepHO 200 
o6pasuoB. PesyJibTaT!:l npe,n;cTaBJieH!i Ha PHc •• 4 •• ~HsMepeHM.fl noKasaJIM· 
CTa6MJibHOCTb xapaKTepHCT~K-B npe,n;e.iJax ±10%.: · .... .. 

. Ta6JIMUa · 1 ~ Cpa~HMTe.JibHHe xapaKTepMCTMK.1:1 _CUMHTHJJJI.fiTOPOB 

Ji Twn 
n/n CUMHTMJIJI.fiTOpa 

1. · ' EJioqH!ii1, 

''JIBS m1HvL: 
142*·146*1 o• 

2. 3KCTPY.D.HPbBaHH!ii1, '142*1486 
< '1 H!l!BS( ITpoTBHHO)_, .· . , 

. 3. · < JIMTbE!BOK~ · • > ••• i . ,. r 142* 146*5. 
JIB3 OHHH · • 

4; . l10JIM~epM30BaHH!:li1 -1S0*149*5\·, 
.. ' Me:J:)l,y. CT~KJiaMI1;' 

H!l!B3( LlOi1TeH >' repz.iiaHH.fl) .. 

.-

0'9 . . 
:.• 

;·• J 

- \:,; :· •• ~' >' 

0,8. 

• :;, E '- • • ~' -~ 

' 

ITpospaqHoCTb 

A., CMc 
"' .. - -~ ' ~ 

50~80 

7o::..9o/;. 

80~100. 

. '-~ 

Ha , p~c. s npwBe)l,eH!:l saBMCMMOCT11 cpe,n;Hei1 aMnJIMTY)l,li •. cMrHaJia,_oT 

pa)l,JIIOaKTJIII!HOro ~~JIICTQqHMKa npH pa3JIMqHfiX. BapH.aHTaX o6opaqJIIBaH'MH , 
nJiacTMH ~ BJII.n;Ho, qT-o npHMeHeHJIIe,.sepka~Mi~ro . ciTpazaTeJIH Ha ,n;aJibHeM • 

oT · cBeToBo.n;a -~. Toptie npJIIBo.n;iiT' : ~ o61!leM{ yBeJIMqeHJIIIO ; cBeToB~xo,n;a 
npJIIMepHO Ha ~{O%. B CJiyqae- l!e~ ~or){a n~aCTJIIH!i 61ljjJII o6~PHYT!l H·a 2/3 

aJIIOMJIIHM3JIIPOBaHJI!:lM·. Mai1JiapoM. c !sepK~JioM Ha Topue 11 ·Ha :1/3 qepHOK 

JieHT_oi1 y 6JIHJ:Hero K- ckeToBOAY: Topua 6uwHTH~JiHUl10HHoi1 nJiacTl1Hill, Ha 
HeKOTOPiliX' . ; o6pasua'x i YAaJIOC~ ' ._· •• AOCTJII% · .• '. 3~aqeHJIIH. OAHOPOAHOCTJII . 
CBeTOC06Hp~HJII.fl nopHiKa• 98%. >; . ' . . ... . -

l1pl1BeAeHH!:le ~ :!mme ; AaHHHe · ;..cBJII)l,eTeJibCT~YIOT :;6.'·· . 6oJibWOK 

nepcneKTJII~HOCTl1 ~eTO)l,a !: JII1Tb.fl i10){ iaBJI~HJIIeM, T. K~ noJiyqeHH!le TaKJIIM 
. cnoco6oM . o6pasubi He . ycTyn-aiiJT' no CBeTOB~XOAY J11 d,n;Jiopo)l,HOCTH~ · 
CBeTOC06JIIpaHJII~. SKCTPYAHPOBaHH!lM . ~ M3rOTOBJie.iHHM ·. nyTeM 
MexaHJIIqecKoi1 : · . ~6patsoT~JII·· . • 6Jio4H~ro · -· .·: CUHHTI-1JJjj.R.Topa;,' a· no 

TeXHOJIOrHqHbCTH . 'npOM3BOACTBa ~ · 3Ha'I{JII'l'eJI.bHO ·~X npeBOCXOA.fiT. 

He06XOAMMO . TaKze OTMeTJIITb; . qTo · pasMep!l MSrOTaBJIJIIBaeM!:lX no 
':. ODJIICaHHOK ··TeXHOJIOrJIIH · nJiaCTWieCKJIIX . 'CU~iHTJIIJI.iJHTOPOB ·: onpejeJI~IIOTC.fl·· B 
· ocHoBHOM · :pa6oqJIIM :'oo;,eMoM • · JllcnoJibsyeMoro • : npecc-,-aBTOMaTa , i1 · MoryT · 

BapbJIIpOBci.TbC.fl B . mHpOKMX : ~pe)l,eJJaX," , Y.D.OBJieTBOP.fiH , pa.3JIJII~H!lM 
KOHCTPYKUJIIHM ilJJII31o1qecKJIIX ycTaHOBOK. ' :" ':· · · .:.. i'- .· 
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Pl1C. 5.' 3aBMCJIIMOCTb cpe,n;Hei1 aMn.iJJIITYAhl '1. CMrHa·Jia OT ~-JIICTOqHJIIKa B 
· nJJaCTJIIHe · cUJIIHTJIIJJJIHTopa . aT· • · paccToHHJIIH . . Y · · ,n;o 

CBeTOBO)l,a-nepeMSJJyqaTeJIH: •·. 0 - , nJJaCTJIIH'a o6epHyTa 

a~IOMJIIHJII3MPOBaHHHM MaKJJapoM; V -· nJJaCTM!la ·o6epHyTa MaKJiapoM 

· 6es !'sepKaJia" Ha Topue, o - 'nJiacTMHa o6epHyTa · Ha 2/3 

. Mai1JiapoM 1-i Ha 1/3 ~epHoi1 6yMaro~' 

'\ 
. . MeCTMTeJib CDeKT~a 3 • CBeTOBOJI c . . . . 

0)l.HMM . H3 He]{OCTaTKOB :,n;eTeKTOpOB Tl1J1a "CSHABMq" · CO 

CBeTOBO,JJ.aMM_:_CMeCTMTeJJHMM cneKTpa (WLS) HBJJHeTCH HaJIHqMe'"ropHqMx 
.~SOH". "ropH-qMe 30HH"_-STO 06JJaCT~ B6JIIo13H WLS, ,-B KOTOP_J:lX .npoHCXO)l,JIIT 

pesKoe • M3MeHeHHe s!iepreTHqecKoro paspemeHJIIH M O)l.Hopo.n;HOCTJII 

,JJ.eTeKTOpa Jll3-3a . BKJ!a~a qepeHKOBCKoro CBeT~· 0~ · qacTMU · aAPOHHOro 

JIMBHH, nepeceKaiOI!lMX WLS.' OT . ripaBMJI:blioro BH6opa WLS . cyl!leCTBeHHO · 
saBJIICflT. OCHOBH!le xapaKTepMCTHKH. · )l,eTeKTOpa. -· l1pJII · BH6ope 

onTHMaJibHoro ·WLs M!:l pyKoBOACTBOBa.l!JII'c:b )l,aHHHMM pa6oT!:l'-51
,' r.n;e 6iu 

c • ' • • • • ' ' • 

HCCJie)l,OBaH· 60JibWOK Ha6op pa3JIJIIqH!:lX o6pa3UOB · 

CBeTOBO)l,OB-CMeCTWfeJiei1. OCHOBHOK napaMeTp, no KOTOPOMY OT6HpaJJJIICb 

WLS,-MJIIHHMa:'JbHiliK,BKJiaA qepeHKOBCKoro.cseTa.BWLS·B SHepreTJIIqecKOe 

paspemeHJIIe J11 HeOAHOPOAHOCTb ,JJ.eTeKTOpa •. 
· B Ta6nmJ;e . 2 npMBe,JJ.eHH pesyJibTaT!l . no JllsMepeHJIIIO s!lJ!lleKTOB aT 

-qepeHKOBCKoro MsJiy-qeHJII.fl B pasJIJIIYH!iX o6pa~uax WLS. BeJIM'I{JIIHa .Asc• 
xapaKTep~3YIOI!laH s!lJ!lJeKTHBHOCTb KOHBepCHH CBeTOBO,JJ.a-CMeCTMTeJJH, 

npHBe.rieHa B OTHOCHTeJibHHX e.D.JIIHJI!Uax. ·YcJJoBH_o npMHHTO~ qTo Asc =1 
.D.JJ.fl. WLS o6'beMiioro TJI!na ilJMPMH POLIVAR. Ha ocHoBaHJIIM. npJIIBe)l.eHHHX . · 

SKCJlepJIIMeHTaJJbH!:lX . .iaHHHX .. 6!lJI BH6paH . noBePXHOCTHHK· nepeM3JJyqaTeJib . - . .. . . . 
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/.•. 

( nJieHO'IHOrO - Tifna), - KOTOpHi.f - H3rOTaBnHBanc;r B Qfi ~~B3 no 

TeXHOJIOrHJ.1, pa3pa6oTaHHOi1 B 03~ ~~B3(_llpciTBJ.1HO)~· 
BaZH}JIM · napaMeTpOM, TaKze cymecTBeHH}JIM o6pa30M BJiJ.1HIOll!J.1M Ha. 

SHepreTH'IeCKoe pa3pemeHJ.1e . ,D;eTeKTOpa·, HBJIHeTCH . npo3pa'IHOCTb 

cBeToBo.n;a-cMecTHT~JIH: · J3' pa6oTe1 u; . onHcaHa . i.leTo.n;H~a _ J.13MepeHJ.1H 

-BKJia,l{a B SHepreTH'IeCKOe pa3pemeHJ.1e,- CBH3aHHOro C !IJJIYKTyaU,J.1HMJ.1 
npo,n;oJI:bHoro pasBHTH.R· a,lipoHH}JIX · JIHBH~i1 (H-:· cooTBeTcTBYJOUtHMH . HM 

!IJJIYKTYaU,J.1HMH nepeJ.13Jiy'leHHOro ·· . CBeTa B WLS - · H3-3a · . KOHettHOi1 
I - '. ~ 

npo3pa'IHOCTJ.1 cseToBo.B;a-cMeCTHTeJIH}.~ • .·· 1 

/ " ·,._ 

Ta6JIHU,a 2. Pe3YJI:bTaT}JI H3MepeHJ.1i1 MaKCHMaJibHOro BKJia.n;a .. .·· 

, ~-_'lepe~~oBcko,ro . cBeTa 8. Heo.n;HopoiH~_cT:b . ( A'lep/ Acti)·. 
H sH~preTH'IecKoe pa3pemeHHe (6~'1ep/Acu,> .D;JIH · 

.. pa3JIJ.1'1H~X _o6pa3U,OB : WLS 

~3MepHeMaH 
· ·· BeJIH4HHa 

· T11n wis( TOJIUtHHa) 
~ ;·· 

('" . 

POLIVAR ( t=1 MM) 

llOBepXHOCTH}JIH . 
WLS Ha IIMMA H=3 MMI 

rroiiepxHocTH},Ii.f - ;_ · 1 
WLS Ha · IIMMA ( t=1 MM) : , 

A .cu. 'Mttep/Acu, · 

'6%' 

. ·Bee· OKpameHH}Jie. cBeTOBO.D;~ .. npoxo,n;HJIH nacnopTH3aU,HIO Ha.' cTeH.B;e .. c 
HcnoJII>3oBaHHeM ·· pa~HoaKTHBHoro : HCTO'IHHKa 1 06Ru 11 ; '_ ~3y..:.110. 
Pe3yJII>TaTH ripe,n;cTai3JieHH 'Ha PHc.6.· BH,D;HO, ttTo'.3Ha'leHHH ··,D;JIHH}JI 
3aTyXaHJ.1H ,D;JIH .Cpa3JIJ.1'1HHX. :WLS KOJie6JIJO;CH B- O'leHb :· illHPoKJ.1X , 

· 'npe,D;eJiax .:. ::C. oT . 1 Ao 12 · M~ · · llpoBe,neH~}Jie ,nonoJIHHTeJI:bH}Jie . 

SKcnepHMeHT~JihH}Jie H TeopeTH'IeCKHe Hcc.iie,~~;oBaHHH hoKa3aJIJ1, 4To AAH 
.D;OCTJ:1ZeHHH'. HaHJiyttmero . SHepreTJ.1'1ElCK~ro . pa3pemeHHH npH • Ex=40 r9B 
AJIH KaJIOPHMeTpa .D;JIJ.1Hoi1 'E!5 · HA~ AJIHH cy~ecTByeT onTHMYM AJIHHY . 

~ ·- ' . . . ·.. - \ . , 
3aTyXaHJ.1H WLS -. 2~573. M, npH KOTOpoi1 ·npoHCXO,II;J.1T KOMneHCall,HH· . 
!IJJIYKTYall,J.1M npo,B;OJibH}JIX yTetteK ci.n;pOHHoro JIHBHH1151

• . II09TOMY ,ll;JIH 
Kaz.n;oro cBeToBo.n;a . J.13roTaBJIHBaJICH ... iiei1Tp<i.JI:bHHM · · !IJHJibTP nepeMe~HOM_ 
OnTH'IeCKOM nJIOTHOCTH rio rJiy6HHe· MO,D;YJIH -KaJIOPMMeTpa, · KOTOP}JIM 
pa3Meuia.JicH Mez,~~;y ·. cu,HHTHJIJIHTOpaMM 11 ·. WLS. OnTMttecKaH · . nJIOTHOCT:b · 

'!IJMJihTPDB ~CCtlHT}J!BaJiaCb B COOTBeTCTBMH C · npe.n;BapHTeJibHO 
~ . . . 

8 

-. 

J 

( 

r'1) · ,·I 
·,u . 

\f. 
! 

'.Ill 
: 

1 
(Lo)= I • 7 ;_; 

·,·. 
12 

z 
8 

4 

0 +J-,- . - ,..r::;l.. 
0 1 2 3 4 5 6 ' 7 

P~c: 6_. '· Pe3YJlbTaT}JI . nacnopTM3aU,MM. · OKpameHHHX ·· WLS no .D;JIMHe 

. -3aTyxaHJ.1H · 

H3MepeHHOM 3aBHCJ.1MOCTb10. · CBeTonponycKaHHH ' , B cneKTPOCMeUtaiOIJleM 
CBeTOBO,I{e no ·,n;JIHHe. ~J.1JibTPH . H3rOTaBJll1BaJIJ.1cb' nyTeM, HaHeCeHJ.1H 

1 HenpospattHoro · pMCYHKa .. Ha Mai1~ap c noMOlltb~ . II3BM H 

rpa!IJonocTpoHTe~H-
>, 

. BH6op KOHKpeTHoro THna '!Po'l';y~~ozHTeJIH ocfycJioBHJIH Te ·· ze caM}Jie 
Tpe6oBaHHH, ttTO_ H JiJiH ·sJieKTpoMaPHJ.1THOro KclJIOpHMeTpa'GEPARD151

, a 
HMeHHo: ~ npMeMJieMoe :-·· 6}JicTpoAei1cTBHe, , B}JICOKaH . , ~YBCTBJ.1Te.JII>HOCTb 
!Po'l'oKaTo.n;a · B, · o6JiaCTH it~JiytteHHH WLS (420t480, HM), ra6apHTHHi1 

pa3Mep, · ·• , ... CTa6HJIMfOCTb. ~ K09IP!IJHU.HeHTa : ··. YCHJieHHH > ,llOCTynHOCTb 
' JileB}JICOKaH u,eHa: 11 . B03~bxHocTh HMeTb CsoJibmoe . KOJIH'IeCTBO ,D;JIH 

_copTHPOBKH · 11 oT6opa) • HaH6oJiee onTHMaJihHHM c STOM TOI.IKH 3P,eHJ.1H 
oka3aJicH ~3Y. 84-3, 66ecne4HBaJOmHi1 -TaKze mHpoKHM. ,D;HHaMH'IeCKMM 

".llHana30H •.. ci6mee · 4HCJIO !IJOTOYMHOI:~TeJie~ . ~3Y ~ 34..:.3, .. HCnOJib3yeM}JIX · B 

.aeTekTopa~.KoMnJieKc~ ,:,Me4eH}Jie Hei1TpHHo", E!104 mT~ IIPH oToope 'iJIH 
PO,llOCKOnol3 eTaHUHH.Mel.leHkH J.1 KaJIOPJ.1~eTpa"GEPARD" BCe OHH npQmJIH ' ' . . . . .. ' . . . . .. 
nacnopTH3aU,HIO no napaMeTpaM: aHO,D;HaH 4YBCTBHTeJII>HOCTb H 

, c;a6J.1JlbHOCTb• :~os{WJHu,HeHTa YCHJieHHH1 161
• l13 . OCTaBmHXCH 6YJIO 

oT06paHo · . Heo6xo.aHMoe .KO~H4eCTBO · ~3Y c ·. YAOBJieTBOPHIOIIlHMH 

npe,ll'bHBJIHeMNM Tpe60BaHHHM xapaKTeP.HCTin<aMH.. · ,/' 
. ·OcHOBHOM . He,B;OCTaTOK .~3Y ... 84-3' - OTHOCHTeJibHO MaJioe 
6ucTpo,B;eMCTBHe, KOTOpoe o6ycJioBJieHO. Hcno.iJb3y'eMOM·· zaJII03HHHOK 
,llHHO,.HO~ c'HcTeMOM/ 171• .AJIHTe:.nbHOCTI> CHrHa.iia · fia. YPoBHe 10% 

·aMnJIHTYAY E!30~40 He,. Ho. nocK~JihKY B · Hcc~eAye~oM KaJiopHMeTpe 

HcnoJih3yeTcH WLS c B~~HeM BNCB~4~BaHHH 5:;-S ·He.,. .: a. ,D;~HHa 'M6eJIH 
. . ,'; 
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... " .. --

suepxKii aT . ~3Y · .11.0 6ioKoB AUII ~130 M, To McnoJii.soaaHHe 6oJiee 
6biCTPI:lX ~3Y H·e ,ll.aJIO 61:l 3Ha\!!llTeJibHOro yBeJii1\!eHIIl.fl. 61:lCTPO,II.eKCTBIIl.fl 

. ·, .~.-,IJ.eTeKTOpa. 
\ 

fi. KOHCTJJVKUI:1H MO.ny,na anpoHHOro K3,B01JI:1MeTpa 

. CxeMaT!Ill·IeCKIIIK YepTeJ: MO.ItYJI.fl. npe,ncTaBJieH Ha imc. 1: Mo,nyJib 
npe.IJ.CTaBJI.fleT co6oi1 "CSH,ItBIIl\1" 1113 qepe,II.YKlOllllXCH~nJiacTHH cTaJI!Il. MapKIIl, 

3 pa3MepoM 147*143*20 MM3 HO mT.) ~· CUIIIHTIIIJIJI.fiTOPa: 147*143*5 .MM
3 

(40 mT.). . lloJIIla.fl TOJIQl!llHa Mo.JiyJI.fl . no nyi.IKY .·.cocTaBJI.fleT 

nplll6JI!Il3111TeJibHO ~,97 .fl)tepHI:le ~JIIIIHI:l. 

I 

PIIIC~7. KOHCTPYKUH.fl, MO.ItYJI.fl. a,npOHHOrO :Ka.JIOPIIIMeTpa: · 1 .:_ CTaJibHI:le 
no'rJIOTHTeJIIIl d=20. MM, ''nJiaCTH\!eCK!Ile CUHHTIIIJIJIHTOPI:l d'=5 ~M,· 

.. · 3 - CBeTOB;,n.:.cM~CTIIITeJib. cneKTP~. 4 .:_ <ll3Y-84-3,. 5 -· Kopnyc 
-:' ' •• - - • ' - • #' ~. -

MO.D.YJI.fl, 6 ..,. Kpl:lmKa MO.ItYJIH, 7 :::- Kopnyc <P3Y < . 
''· \ ... , . '/ 

C!J,HH':['IIlJIJI.fiUHOHHbl1 nJiaCTIIIHI:l .. 1113[oTaBJIHBaJI!Il.Cb MeTo,noM ~11Tb.fl no.n 
.naBJieimeM. 113 r'paHYJIMpoBaHHoro · noJII1CTHPOJia .. TICM-115 . H 
cneKTJlO~Mell\aiOII\HX ,no6aBOK PPO ( 1, 5%) Ill ·.POPOp ( 0,05%). ,nJI.fl 
rlOBbl~eHH.fl CBeTOC6opa. _KaJ:,na.fl CU11HTIIIJIJI.flll,lllOHHa~ nJiaCTI1Ha 
o6opaq~maJiaCb a.JiiOMIIl~lll311lPOBaHHbiM MaiiJiapoM TOJIOlHH;£1 12 MKM, a· ,lJ;JI.fl 
YJJY\!llieH!Il.fl 'o,nHopo,iHOCTH cBe~OC0611pa~I1H ee 6JIIIl:ll-IHK K cBeTOBc:i,ny Kpaii 
o6opa\!!llBaJJCH 'qepHO~ 6yMaroi1 •. ,: ·• . . . . 

Ha6op 111s Yepe,nyiOmMxcR cTaJI~>HYx 11 cuMHTMJJJI.flll.MOHHI:lx nJiacTMH . 
co6MpaJJcH ·a< Kopnyce 113 ~McToBoii cTaJJM TOJJotHHoii 1,5 MM. Kaz,na.fl 

BOChMa'sl nJiaCTI1Ha norJioTI1Te.Ji.H i1MeJia zecTitoe coe.D.HHeHI1e c KopnycoM, 
'iTO o6ecne411BaJIO J:e~TKOCTb BeeR KOHCTPYKUHH ~CSH,ItB114a" B ueJJOM~ 
· · · OBeioiio.D. .::cMecTI1TeJJ:r:; cneK'l'pa -HsroTaBJIHBaJJcR · Ii : JJa6opaTopHbiX 
YCJJbimRX B ·BM,ne nJJac~MHI:l: · 1118 . opraHwieci<()ro · cTeKJJa · · MapKM C0-95 

. '• 10 
" ,·< 

.\ 

I 

' ! 

pasMepoM . 1250*144:4<3 · MM3. c noBepxHOCTHI:lM nepe!ll3JJYYaTeJJeM. 
CMeCTIIITeJJb cneKTpa (1,5 ,ll;lllilJ~HIIlJI-3-:CTIIIPIIIJI:_rilllpaso~I1H) HaHOC!IlJIC.fl Ha 

,· CBeTOBO){ TOJibKO B , SOHe piH;:n6JJoJ:eH!Il.fl CUWH~IIlJIJI.fiTOPa. a 6JIHJ:H.fll1 K 

<ll3Y / era \!a~Tb He OKpamHB~Jiacb. OKpac~h_ .; npOJ,13BO,ll;lllJI~Cb- MeTO,IJ.OM 
norpyJ:eH!Ill'l B. :CnlllpTOBOK pacTBop, CO,ll;ep:laotlllH cneKTPOCMeotaiODlYIO 
,ll;o6aBKY/ 181

• JIIOMIIIHOilJop Ha r Jiy6MHe CBeTOBO,ll;a - nopH,nKa 5 MKM 
o6pisoBI:lBa~. noBepXHOCT~Oe. nOKJll:lTHe, TOJIQlHHa 'KOTOporo 
BaphMPOBaJiacb ·no .nJ!i1He c · · ueJihiO · ,noJJyYeHMH MaK.CMMaJil>HO~ 

: o,~~;Hopo,nHocTM .· · cBeToc6opa. 'Topett .. · cileToBo,l(a.:.cMecTMTeJiii ; pasMepoM 
144*3 · MM2 COBh~ell(aJICH c ilJOTOKaTO){OM <P3Y 84..:3, i1MeiOII(HM. ,ll;lllaMeTp 25 

. MM,: .. nyTeM. TepMOilJOPMOBaH!Il.H Ha .enell,lllaJJbHOM npMcnoco6.iJeHHH · .. nplll 
- y. . - ' .---

pasorpeBe opraHMYecKoro cTeKJJa BHme TeMnepaTYPI:l ·CTeKJJOBaH!Il.H. 
J1cnOJib~yeMOe .- flPIIICnOC06JJeHHe o6ecne4HBaJIO · Bl:lC~KYIO nOBTOp.HeMOCTb 

"" o6pasqoB . 11. . 6oJJblliYIO npm13BO,lJ;I1TeJibHOCTh. .- CilJopMoBaHHI:lK .... 11 
.. 07'TOPd~BaHlJI:l~ c~eT~BO,ll; o6opa4HB~JIC.H •. ~JIIOMIIIHIIl~lllPOBaHHbiM MaKJJapo~ c 
npoT~BonoJJo.xHoro or ~3y' Topua l-t c npQTMBon~JIOJ:JiOH CU11HTHJIJI.HTopaM 

. nosepx~oC~IIl 11 np~BepHncsHa CTeH,ne Ha,. HeO,li;HOPd.niiocTb. CBeToc6opa: no 
A~11He! ~JJH o6ecne4eHMH·, paBHoMepHoro !lo~.nY~Horo ;-~asopa·. Mex.ny · 
CB.eTOBO,lJ;OM 'Ill c~~HT~~~H;~paMI.f ,,npoKJia,nblllaJJ!IlCb,. ){B~ ~eCK!Il 'TOJ!~I1HOK 
-Q~5 :MM. . _·· 1 

••• , . • . . . • " •. • .• 

. CTHKOBKa '. IP3Y 11 'cBeT~BO){a o~ymecTB.n . .HJJapb' ... 6es ;·OnT!Il4ecKoro 
KciHTaKTa~ . Ko~cTPYKUM.H Kozyxa, i3 ~6TopoM • pa;no~o.zeHI:l <P3Y · 84-3 -~

. lll30rHYTb1H. .KOHeiJ,. CBeTOBOAa-cMeCT!IlTeJil'l, • fl03BOJJHeT' 3aMeHl1Tb 

cBeToBo,n-cMecTMTe~b . 13 · · npoMsB~JJhHOM . Mo.nyJie KaJJOPMMeTpa, He 
• pas6111pa.H Bcero .neTeKTopa. 3To. · MOJ:eT~· o~asaTH~H. Heo6xo,nMMI:lM np111 

' . ' ~. ' ' 

pa6oTe B . · Bl:lCOKOI1HTe!iCIIIBHI:lX DY\!Ka)(; \!aCTJ-IU .: lll3-3a pa,n!llaUI10HHbiX 
noBpe:r~eH!Il~ 'WLS1 19~'. 1 

• . • • , . . • 

. . . . , ., . I " ;". . , ·. ' 

,nJJ.H SKpaHI1POBKIIl OT. · pacce.HHHbiX MarHIIITHI:lX . noJieH ilJOTOYMHOJ:!IlTeJih 
· pasMemaJJc.H ·B . cTaJJhH~M (Tpy6a .nMaMeTpow60' MM, TOJJDlMHoii 3 MM) 111 

, ' . ""/ . . : . I 

· nepMaJJJJOeBOM SKpaHaX ( 3 'CJIO~ nepMaJIJJO.H .TOJIII(IIIHOH ;200 MKM).: . 
- . . ' ; ·.. " . 

• B ueHTpe nepBoii .. nJJacTMHbl norJJoTHTeJIR ;npe,nycMaTJH1BaJiocb 
oTBepcTI1e, .B J<aTopoe ycTaHaBJJHB,aJJc.H cBeTO,li;Mo.n :ft.Ji.:_307, cMrHaJJ oT 
KoToporo McnoJJbSC?BaJibH . .n~.H oTcJJezi1BaH~.H · HecT~'6i1JJhHocTM .· KaHaJJoB 
KaJiopMMeTpa·B·ripouecce·sKcnosMli.I1M.Ha.nyYKe. 

<( . • 

6. 3H~preTHqecKoe H npocTpaHCT~eHHoe paspemeHHe·Mony.neij 

·-•. , r 

~3MepeHI1e xapaKTepHCTHK MO,IJ,yJieii.AK-600 ciHJIO.BI:lilOJIHeHo Ha flY\!Ke 
_: --~ ···. :. ··. . .. . ··, .. . ' " ' -
X -Me30HO~ C HMflYJibCOM. 37 ~5 TsB., llpHMeCb \!aCTIIlll,, · OTJ)IIl\!HbiX OT. 
x-::.:.Me~o~oB, cocTaB.iJ.HJJ~· 2%~- cxeMa npoBe,~~;ei!H.H ·113MepeHHR ·noKasaHa Ha 

: PHC. 8. . 'nyY;K OTP!IlUaTeJibHI:lX . x-'Me30HOB npoxo.nHT qepes c4e'T4111KIIl 
• ,__ f • • -

II' 
---,_; 



·~ 

, 

Pl1c· • .s. . CxeMa npoBe,ll;eH11H 113MepeH11H xapaKTepi1CT11K a,lJ;pOHHOrO c-
. • '. . •.J . . . .: ,, • ' 

KaJIOpi1MeTpa: 5
1
,5

2 
-, CUI1HTI1Jl~HU11?HHble C4eT411KI1; ,Hx,Hy -

ro.nocKonw:teCKI1e c4eT411KI1, · · AK - c6opKa . a.npoHHoro 

KaJiopHMeTpa, 5
3 

- .CU11HTI1JlJIHU110HHaH CTeHKa, Fe - MIOOHHaH J 

3a1Jli1Ta, 5J.L - · MJOOHHbiH c4eT411K · •. 

I 
: . : ... 

S 
1

• S
2

, f'O.l\OCKOnl1~ecK11e .. c4~T411KI1 Hx', HY 11 non~.naeT ·, ~a c6opKL 113 

mecTHa,li;UaTI1 MO,ll;yJiel1 a,lJ;pOHHOro~ _ .KaJIOPI1MeTpa. 

HenpoB3ai1Mo.neHcTBOBaBml1e- x-Me3oHbl . H HenorJioiJleHHble. B KaJiopl1MeTpe 

4aCT11Ubl Jli1BHH. peri1CTPI1PYIOTCH CU11HTI1~Jl~1U,I1dHHOM CTe~KOH ·S3 ~ B 

CJiy4ae npoxoz~eHI1H MIO,OHa C4eT411K SJL' pa?nOJIOZeHHbiM 3_a . z,eJie,3HbiM · 

MIOOHHbiM llJI1JibT.pOM,_ Bblpa6aTb1BaeT. MIOOHHYIO MeTKY ~ ' ' . 

Pacnpe.neJieHI1e no. aMnJII1TY.l\e a.npoHHoro· cl1rHaJia A np11_ nona.naHHI1 

ny4Ka B oiWH 113 UeH.TpaJibHbiX . · MO.l\Y JieM noKa3aHO Ha .· PHi::. 9.. B 

·, 

( 

ca:. 11110 2111111 300 
A ch-

41110 '' 500 

. :::·· 

12 

"'--=-

. . ' . .· . 
pe3yJibT~Te annpoKCI1MaU11111201 , noJiy4eHo 3Ha4eH11e _pa3pemeHI1H 

R=13, 7%. H11XHHH KPI1Ba.H . noKa3!:i)'!aeT . ilMnJII1TY.l\HbiH eneKTP np11, 

3Ha4wreJI~HoM yBeJII14eHI111' nopora AI1CKPI1MI1HaU1111 c4eT411Ka S3 • IIp11 

STOM npOI1CXO,l\11T •· na,n;eHI1e CTaTI1CTI1KI1 npi1MepHO- Ha 40%, a. pa3pemeHHe 

yJiyqmaeTCH ,D;O 10,1%. 3TO··.CB.H3aHO. C···TeM, 4TO yBeJII14HBaeTCH Bbi60pKa· 

· JIJ.1i3HeA, noJIHo~TbJO · "co,n;ep~am11xcri" B KaJIOPI1MeTpe. Ha ·PI1CYHKe TaKze 
: . -- . . - . " ' . ' 

.npi1Be,D;eH MJOOHHbiM cneKTp, COOTBeTCTBYJOUlliM SHeprHH a,n;poHa nopH,I\Ka 

2. raB .· YyBCTBi1;eJibHOCTb KaJIOPHMeTpa ( 411CJI6 . lfJoTosJieKTPOHOB • 

. . B~611BaeMbiX 113 llJOTOKaToia lfJOTOYMHOXI1TeJieM ·C4eT411KOB) 'cocTaBI1Jia 

· ·. NIIJ. ;_ =( 30±5) raB:- I; 

. Pe3YJJbTaTbl 11CCJie.n;oBaHI1i1 3aBHCI1MOCT11aHepreTI14ecKoro paspemeHHH. 

11 cpe,n;HeM. aMnJIHTY,II;N .OT . TOtJKI1 nona)(aHI1H tJaCTHUbl B KaJIOPHMeTp 

npe,n;cTaBJie~bl·, Ha PHC ~ i 0 11- 1 L To~Ka OTC4eTa npoxo,D;I1T 4~pe3 CTHK 
• \. ' > '-...._ 

" · R ·, X 

\,_·_ 
. ' 20 r-.,..:..._:..__.,_:_ __ _,,....--__:.-----, 

j .... 
10 . :· 

-8 -5 I '-2 1 
· x .-em. 

·4 7 

·.· 
P11C.10.3aB11CI1MOCTh . SHepreTI14eCKOrO . pa3pemeHI1H KaJJOPI1MeTpa OT 

KOOp,D;I1HaTbl perl1c'Tp!1pyeMOM tJaCT11Ubl 

,·. 
MO,ll;yJieM. Ha6JIJO,ll;aeTCH poeT aMnJII1TY,D;bl ·oT UeHTpa K KpaJO MO,D;YJIH C 

He6o~bWHM · yMeHbmeHI1'eM B . paHoHe rpaH11UH' Mb,D;yJJeH (plic.Il). 

l1sMeHeHI1H • aMnJJHTY.l\bl (. B npe,n;e~ax 3% oT. cpe,~~;Hero· 3HaimHH.H) 

npi1BO,D;HT K yxy.nmeHI110 pa3pemeHI1H .OT UeHTPa. K KpaJO MO.D;yJIH · C 13 ,D;O 

18% . (p:ac .IO). ··. . 
·•• .. •. __ · .r,,_ 

KoOp,l\11HaTbl ·. a,lJ;poHOB . onpe,ll;eJIHJII1Cb no UeHTPY THJteCTI1 

::meprOBbi,D;eJieHI1H JII1BHH B MO,JJ,YJIHX KaJIOPI1MeTpa. . Ha .. PHc.12 npHBe,lJ;eHbl 

saBI1CI1MOCTI1 113MepeH~OM. KOOP,li;I1HaTbl . UeHTPa:, THXeCTH .. a,ll;po~Horo. JII1B~H 
· OT ·,11~TI1HHO~ KOOP.l\HHaTbl. x..:MesoHa· .. ( H3Me~H~OH CUKHTI1JIJIHUHmiHbiMH 

ro.noci<onaMI11211 c TOtJHOCTbJO :He xyze 3 MM) 6es KOppeKUHH' (o) H 
~ :· •• ''' • ~ • • • > • • • - • ' .-~ .:... •• .-
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Pwc.11. 3aBHC!'fMOCTb- • aMn.n_wry .n;H a.npoHHoro ewrHa.na 
nona,naHHH X -Me30Ha B KaJJOPHMeTp 

' ' ' ' ' 

X~ -~~~-___-;----~~ 8 

; 'i. 

0 

-4 

~ . - --~ LC" I I - I . t I . I I I I I t, I • I t I I 

OT - KOOP)I.If!HaTH 

. ' 

PHc.12.3aBHCHMOCTI, H3MepeHHOi:i KOOp,lJ;HHaTH JJ,HBHH X0 OT KOOp)I.HHaTH 
··. nona,naHHH X.- .Me30Ha B KaJJOPHMeTp 

noc.ne KOppeKJ..(HH .( ll) ·. CHCTeMaTWJeCKHX · CMell\eHI1i1, .CBHSaHHHX · C 
3KcnoHeHJ..(HaJJbHOi1 !IJOPMOH JJHBHH/2~ 1 • - . - . . 

Ha PH6.13 i1pe,ncTas.nef!a saBwcwi.locTI>, ioop)(wHaTAoro pas:Peme-imH 
Ka.nopwMeTpa. 0~ -. TO'IKH nona)(aHHH 4acTHJ..(H · )I.JJH )I.BYX- . cJiytJaeB: 

ll'-KoppeKJ..(HH KOOPAHHaT noc.ne HX BH'lwdeHHH' no 1..(8HTPY TH:IeCTH ·,JJHBHH 

He npow3ao.n;i1TcH, D ::_ KoppeKJ..(HH npowss6.n;HTCH 'cor.naclio npoue.nype, . 
- ,'" : - ;...,._ ' '-· 'l _.. ,• . . - ' • ~ ,.,, ' / .. ' 

onwcaHHoi-1 a pa6oTe1201 •.. ··. · Ycpe,nHeHHoe: - ·sHaiieHwe · · BeJJMtJHHH . 

Koop.n;wHaTHoro paspemeHHH cocTaawilo 1 ~ 7 eM·~ · _. · · ·· · . . . •·. 
B patx)Te1231 6HJJa: TaKze wcc.neioBaHa 136i3t.io:a:HOC~b pas'ie.neHHH •. B 

' ~ ' . ' c 

a,II.PQHHOM C3MnJJHHr-KaJJOPHM8Tpe ·'AK-600 a,npOHOB H - 3JJeKTPOHOB C 
' 14 ' . '. 

I · ...... ----

ox (c __ m_L __ _:__--:--~'------:---:--:-:-~I -. 5 

. 4_ 

I. 

I 
-I ·' 

.. f ' 
f If . + 

f ict· . + + 
+ ++ : ·~'~H,! ++t.p __ + ojo _+f.p+k : ·_ ~41io+~H 
9 Toj>.O. I ~~ ··~ .. , · ¢> , • ~ o1o10 · · · ~ ~ • · oo· .1 ·' · .oC> .· 1 • 

Gw ·. f·' 

. 0 '--'--"-c--''-.J'-.JL-..I-c-"-'-'.-:-'---1.--1.__l_-.J..-.J..__J 

-8 -5 _·:2' .2 5 -8 
_X.· em.· 

-/ '.: 

Pwc.13. 3aBI1CI1MOCTb · KOOP,lJ;~Ha'fHOH TO'JHOCTI1. 
nona.naHHH x - .MesoHa ·:a Ka.nopwMeTp . ,. . . - . ~ . \ ' . 

cr 
X 

OT~ 

.-.... , 

KOOJ))J.I1HaTH 

11CDOJJb30BaHM8M - ' pacnpe,neJJeHHH 3·HeprOBH.n;e.iJeHI1H · · KacKa)I.OB B, 

rionepetJHOM ·HanpaBJJeHHI1. , IiHJJO noKa3aHO, .'ITO ·BBe,neHHe .OrpaHHtJeHJ.U! 
iia llil1p11HY. ;.ni1BH~I · nosilo~HeT . no'.ziaB11Tb :perl1cTpalJ,HIO ~ s.neKTPOHOB .n;o 
YPOBHH nopH.n;Ka 1.0-2 np11 · 90%. 3ilJ!lleKTHB~;CTI1. perwcTpa~HI1_ X"" -:MeSO HOB. 

TaKoti JKe: ypoae~I>, ~ocTilraeT~H . np.11 ~o.n;aa.iJeHI111 · a,npoHoB 11·, BH,ne.neHI111· 
s.iJeKTPOHOB._ 

.·:· 

i:B 011Hl1 paspa6oTaHa· MeTO~I1Ka l1 TeXHOJJOri1H. C03)1.aHI1H MO.n;y.nei1 )l..nH 
H'Jel1CTHX .a)l.pOHHHX ' KaJJOPI1M8TPOB _,. '-ITO nOSBO.nl1.nO B ' OTHOCI1TeJJbHO 
KOPOTKHe · ~pOKW. C03,11;~'i'b CaMHti. 6o.nbmbi1 B 011.Hl1 , 11 11il~B3( llpOTBI1HO) 
.n;eTeKT~P no.nHo~o norJJOII\,eHI1H .AK-600 (anepTypa ~ 16M2 ,' ,Ko.nwiec.fao 

MO)I.yJJei1 . ~ 600). TaKlCe . B l.(eJJHX . yMeHhllieHHH CPOKOB COS,l\aHHH 
.n;eTeKTOp~ 6H.n paspa6oTaH . H B~e_ipeH B npoMHWJJeHHOCTb'- cnoco6 
l13rOTOBJI8HI1H Cl.(HHTHJJ~Hl.(H6~HHX n~a.CTHH MeTO,l\OM JIHTbH no,n ·· .n;aa.neHHeM 

Ha TepMOOJJaCTaBTOMaTaX, DOKaSaBWI1H CBOIO BHC~KYIO. nepcneKTl1BHOCTb 
\ ~' ' ·, ., 

np11 C03)1.aHI111 .n;eTeKTOPOB THna "C3H)I.BI1'l".. ' 

ITpoae.neHHHe ·· MeTo,nl1tJecKI1e. 11cnHTaHI1H Ha · ny4Kax ycKopi1TeJIH y::...7o 

(l1!l~B3,_ ITpOTBI1HO) D03BOJ!l1JII1 c,neJJaTb BHBO)\, 'ITO ·no CB~HM OCHOBHHM 
-.napaMeTpaM . ( sHepreTI1tJecKoe . · 11 npocTpaHCTBeHHoe paspemeHHe, 

HeO.n;HopO,D.HOCTb H e/x:.:_pe:a:eKJ..(HH) Ka.iJopwMeTp AK.:_600 . He ycTynaeT 

. aHaJJOrH'lHHM .. )\eTeKTopaM, a- . npHMeHe~He MeTO)I.a · KOMDeHCal.(HH 
ilJJIY~Tyal.(11ti npo,D.OJJhHHX YTe4eK .a.npoHHoro JIHB~H nosaoJIHeT. 

·· cy'mecTaeimo y.nytJmHTb ero xapaKTepwcTHKI1~ 
15' / ,. 



ABTOPY 6AaroAaPHH ~.f.KocapeBy, B:~.Ko4eTKOBY H BCeM KOAAeraM 
no KOAAa6opaUHH "Me48HH8 He~fTpWHO" 3a nOAAep:&KY ~ HHTepec _ K pa6oTe 
H COBMeCTHHe o6cy:&,ll.eHHH B npouecce C03AaHHH H HCnHTaH~H MO,IJ,yAe£1 

,ll.eTeKTOpa AK-600. · , J " . . I "' . 
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raBpHIQYK O.Il. HAP· 
MOAYJib aApoHHoro Kan:opHMeTpa AK-600 

H3.1IoX<eHH OCHOBHille oco6eHHOCTH KOHCTpyK 
CTaJib- CD;HHTHJIJI.SITOp CO CBeTOBOAOM-CMeCTHTC 
poHHOI"O KaJI,OpHMeTpa CTaHD;HH MeiJeHIDI KOMIIJie.l! 
BeAeHill peayJibTaTJll HCCJieAOBaHHH 3HeprerHIJe 
paapemeHHSI AeTeKTOpa. 

Pa6oTa BllliiOJIHeHa B Jia6opaTOpHH BlllCOKHx 

/ ;/ 

· ITpenpHHT O!h.eJ~HHCHHoro HHCTHyYTa SIJICpHbiX HC• 

· IlepeBOA aBTOpOB 

Gavrishchuk O;P. et al. 
Module of the Hadron Calorimeter HC-600 

The main features of the module, which is a c 
of the tagging station of the Tagged' Neutrino ] 
module is of the steel - scintillator sandwich tyJ 
light guide. The energy and spacing characteri: 
calorimeter with cells sizes lSOxlSO mm are prese 

'. 
The investigation has been performed at the I 

JINR. 
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