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HcCJie~oBSHRe ynpyroro paccemnm npoToHoB Ha Jierrorx HJJJ)ax 
BHOCRT SHa11RTeJtLmd BMa,It B IlOH111118HRe :mmamnm Cl'fJII,HOro BSaRMo­
~effCTBIDI ~aCTml. C paSBIITIIeM MeTO,nmtR perncTpallIIR ~aCTml H ycRO­
pRTeJtLHOI Texmnm 8TH 8RCnepIDl!eHTH IlpOBO.IUITCR ,1t1m BCe 6oJiee BH­
CORIDC 8Hepr:irff B CIICTeMe ll8HTpa MaCC coy,napmlllHXCR ~aCTIIll JI ,1t1m 

6oJiee M8JlllX sHa~em nepe,naHHoro 4-iHMnyJioca. 
K Ha~aJIY I9'76 ro.na 6WI BHilOJIHeH pg.n :mcnepHMeHTOB no ns~e­

mm pp- II pd-paccemnm B CepnyxoBe ( B.l{.EapTeHeB n .np., H,nepHaR 
ginsRRS, 15, I9'72, II74; JI.C.3oJIHH l'I .np., H,nepHM ginsHRa, IS, 
I9'73, 56 ), B Jia6opaTOpllll HM. !f>epMII ( V.D.llartenev et al., Phys. 
Rev. Lett., 31, 1973, 1088; B.l{.EapTeHeB n .np., H,nepHM gJHSmta, 
23, I9'76, 759; Y.Akimov et al., Phys. Rev. D, 12, 1975, 3399) 
n B llEPHe Ha BCTpelffiHX ~x ( U.Amaldi et al., Phys. Lett. B, 
66, 1977, 390; G.G.Barbiellini et al., Phys. Lett. B, 39,1972,663). 
B 8RCnepIDJieHTaX no l'ICMenoBaHllll pp-B3aIDJio,neffCTBIDI 6HJIH HSMepeHH 
OTHomeHRe neffCTBHT8JI.bHOff II MHHMOI ~acTe! aMIIJIHTY.nH pacceRHRJI 
( p,.,. ) II napaMeTp HaRJioHa .I(lllfu>aRllIIOHHo:r,:o Roeyca ( f, PP ) • IlpII 
zcMe,noBamm pd-B38HMone11cTBIDI 6HJIH onpeneJieHH JpJ , 8/'d. , a Taue 
p,.,.. 8RcrrepRMeHTH no :e:s~eHllll pHe-paccesrnrut npoBo,nMnc.b .no I9'76 
ro,na JimI11, npn Hl!SRRX n cpe,nHHX aHeprMX ( ~o 24 ThB ) • 

l(a.n:oHelmee nsyqeHne nponeccoB ynpyroro pacceRHrut npoToHoB 
Ha JierRIDC HJJJ)ax IlOTp86OB8JIO R3MepeHIDI C 6oJiee BHCOROff TO~OCT.bD 
Be~ .frP , ,PfJtl , onpeneJieHIDI ppn B 6oJiee mnpoRoM ,nnanasoHe aHep­
r:irff l'I HCM8,l'J;OB8HIDI pHe-BSaRMo,neffCTBIDI npn BHCORHX 8HeprMX BnJIOT.b 
.no 400 ThB. 

l{nccepTmtrut HaITIIcaHa Ha OCHOBe pa6oT,BHIIOJOleBHHXB Te~eHne 
I9'76-I9'79 ronoB B Jia6opaTopRII 1™· !f>epMR ( EaTBBIDI, CDIA) n B Jia-
6opaTOpl'Ill BHCORRX 8Hepr:irff owm/I-8/. 

Umm HacTomgeff pa6ora RBMOCb nc~enoBBHne nponeccoB ynpyro­
ro JW-, pd- :e: pHe-pacceRHrut Ha MaJJHe yrJIH B ,nnanasoHe aHeprd: oT 
40 ~o 400 ThB, IICM8,l'J;OB8Hl'Ie MeTo~a R,It8HTEl)\RRallIIR ~aCTml OT,I(a~ 
Ilpl'I perncTpatnm SRCnepRMeHTSJI.bHHX ~HHHX Ha .nmnm c SBM PDP-11 
l'I Ilpl'I RX o6pa6oTRe, a Tane COS~Hl'Ie cpe~CTB aHaJIIISa 8RcnepRMeH~ 
TaJioHol l'IH!IJopMallIIR c neJioD n~eHR.11 ,IJ;RiMJepeHllJiaJioHHX ce~eHIIff 
:e:s~aeMHX nponeccoB. 

ARf'YaJI.bHOCT.b pa6oTH COCTORT B IlpOBe,neHIIR RCMenoBaHIIff ynpyro­
ro pacceRHRJI IlpOTOHOB Ha IJpOTOHaX l'I HJJJ)aX ~effTeprut H reJIIDI B 06-
JiaCTl'I M8JIHX nepe,naHHHX 4-RMITYJI.bCOB npn BHCORRX 8HeprMX. 8TH nc­
M8,l'J;OBaH:PIJI BHOCRT cymecTBeHHHI Bit1I8,It B nomn.mHRe ;mmaMmrn BSaIIMo­
~elCTl:IJIJ! "iB.CTHn• 
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Cos.naHHoe annapaTYJ)Hoe R·nporpaMMHoe o6ecne~eHze &RcnepmieH­
TOB-no3BOJISieT aqxlieRTRBHO JJJteHTBJf)mtl'!J)OBSTl> R pas~eJIRTJ, 11,ltpa OT,na-im. 
YCT8HOBR8 O6Jia,ItaeT M8JillM M8PTBHM BpeMeHeM (-20 MRC Ha co6HTJie ) , 
~TO o6ecne~:imaeT BO3MO.1!HOCTl> ee pa6OTH C 6OJII,mm.llll 3arpy3ItaMH. 
Pa3pa6oTrumoe MSTeMSTR'ieCRoe o6ecrie~eHne no o6pa6oTRe &RcnepID11eH­
TaJI1,Hol ~PMaIUm Ha 8BM PDP-11 noSBOJmeT nOJ!Y1i8Tl> ,n,M>epemnt­
aJil,HHe ce~eHwt B xo.ne npoBe,neHrui:.aRcnepRMeHTa. 

ABTop sammnaeT HSCTOJilllel pa6oTol: 
I. PesyJII,TaTH HcCJie.noBaHRI 3RCn_epIDJ!eHTaJil,HHX ,naHHHX, noJIYlieHHHX .· 
B &RcnepDeHTax no n3~eHRD ynpyroro pp-, pd- n pHe-paccemnm Ha 
MaJIHe yrJIH, H onpe,ne~eHne llRlfq)epemntaJil,HHX ce-qeHd 3TRX nponeccoB. 
2. Paspa6oTey H OO3.I(aHHe annapaTYJ)HHX H nporpaMMHHX cpe,nCTB·pe­
rncTpamm n JJJteHTBJf)RRaURH JJ.I(ep oT,na,m npn npoBe,neHRH BH111eynowray­
THX &RcnepRMeHTOB Ha ~um c 8BM B _pe~HoM MacmTa6e BpeMeHn. · 
3. MeTO.Il npoBel(eHM aH~3a &RcnepRMeHTaJil,HHX ,na.HHHX Ha 8BM Mac­
ca PDP-11 c ueJII,D no~eHM llRlfq)epeHURaJil,HHX ce~eHd_ npoueccoB 
ynpyroro pp-, pd- :e: pHe-paccemum Ha M8J!He yrm. 

Harrnasi: HOBH3H8 H 3H81ll!MOCTl> pa6OTH COCTORT B TOM, ~TO Bnep­
BHe no~eHH llRlfq)epeHilltaJil,HHe ce~eHM ynpyroro pp-pacceJ!lJM B 06-
~acTn M8JIHX nepe,naHHHX 4-RMcyJII,COB ( itl ~ 0 002 (TuB/c)2), pd­
B3aRMo,nettcTBM B o6MCTH !ti <; 0,002 (TuB/c)~. BnepBHe no~eHH 
.JU!®epemntaJI1,HHe ce~eHWI ynpyroro pHe-pacceJ!lJM B O6~8CTH BHCORRX 
&Heprd OT 40 l(O 400 TuB. BnepBHe npoBel(eHaO,nHOBpeMeHHM cepM 
SRcnep:imeHTOB no :irn~eHRD Ym)yroro pp-, pd- n pHe-pacceJ!lJM Ha 
M8J!He yrJIH B ,nnaria30He &Heprd OT 40 .no 400 rsB C ncnOJil,3OBaHHeM 
Ol(HRX H TeX Xe 'annapaTYJ)HHX H nporpaMMHHX cpe,nCTB • .n,ra npoBel(eHM 
8RCnpecc-o6pa6oTRH &RcnepRMeHTaJil,HOtt RH<POPMSURR ncnoJII,3yeTCH 8BM 
PDP-11 • , 

IlpaRTR'ieCRM geHHOCTJ, no~eHHHX pe3y~J>T8TOB COCTOlil;T B TOM, 
~To ncc~e.noBaHne ynpyroro pp-, pd- n pHe-paccemnm Ha Ma/Ille rf'JIH 
no3B~O n~HTJ, TaRne Bal!HHe napaMeTpH, BXO,nmnRe B SMITJmTY.DY 
paccemnm, RSR napaMeTp HSMOHa JJ.I(epHOl.~aCTH SMITDTY.ll.H pacceJ!lJM 
( . I ) ' OTHomeHne peMJ>HOI ~SCTH. a~TY.ll.H pacceJ!lJM R MHRMOI npR 
t = 0 (TuB/c) 2, no~oe ce~eHRe po- n pHe-B38RMO,nelcTBM C BHCOROI 
TO~HOCTJ>D, 

, CTp:y1tzypa pccepTrunm OTBe~aeT H36paHHO! TeMe • .n:nccepTSURR 
COCTOHT H3 BBel(eHM, Tpex r~aB n 3a~eHM, co.nepimT 70 CTpaHnu 
TeRCTa, 44 pHCYHRa, 12 Ta6~. 2 npMoXeHM n 6n6norpaif)~ecRRI 
ClIKCOK JmT8paTYJ)H H3 78 Ha3Balilrlt. 
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. Bo BBe,nemrn onHCHBaDTCH OCHOBHHE! cpnamecRne pe3y.in,TaTH, ~OJIY­
~eHHHe npn ncc~e.noBaHHR ynpyroro pacceJ!lJIDI npoTOHOB Ha ~erKHX Hll­
pax B o6~aCTH MaJIHX nepe,naHHHX ~RMITy~J>COB; HMOXeHO TO HOBOe, 
~TO, no MHeHHD d.BTopa, BHOCHTCH pa6oTott B ll36paHHYD. npo6~eMY, n 

' ' . . . • • . • ! I I , ' 

nepe~nc~eHH ocHOBHHe no~oXeHM, BHHeceHHHe Ha aamnzy. 
J{a~ee BO ·1me,neHRH paCCM8TpllB8.JDTCH BOnpOCH,· pemaeMHe B -~lRCile_:_ 

pIDJreHTax ho ncc~e.noBaHHD ynpyroro pacceJIHHH ~acTnu. IlpoBO.IlRTCH 
' . aH~3 MeTO.IlOB ncc~e.noBaHM ynpyroro pacceJ!lJHH ~acTRU Ha ~e 

yrJIH H o6OCHOBHBaeTCH npellMYIIteCTBO npoBe,I(eHHH 3RcnepRMeHTOB c pe­
rncTpaunett yr~a aMHcc:im H RMITyJII,Ca ~aCTRU oT,na~n, no~aeMHX oT 
B3aRMo.nettcTBM ~a ,ycRopnT.eJISI c BHYTpeHHe:ll: MHmeHl>D. PaccMaTpH­
BaDTCH MeTO.ll,H Hl(eHTPJq)mtau:im H,nep OT.I(a~n. B 3a~nTeJII,HOtt ~aCTll 
BBel(eHHH O69CHOBHBaeTCH He06XOl(IDIIOCTJ,. llCIIO.iII,30:SaHHH .( :~ , E )­
MeTo,na H,I(eHTPJq)RRaullR ~aCTllU C npHMeHeHneM RpeMHHeBHX no~pOBO.Il­
HHROBHX ,neTeRTopoB .( IIlUl ). 

B nepBott rnaBe .nnccepTamm paccMaTpRBamcH annapaTYl)HHe 
cpe,ncTBa perncTpaunn n Hl(eHTPJqlRRaunn·~acTRU oT,na~n, ncno~1>3yeMHe 
B aRcnepHMeHTax no na~eHHD pacce~ ioTOHOB Ha ~erRnx H,npax B 
.nnanaaoHe M~ nepe,naHHHX IDJrnYJI!,COB I, ,7/_ Ha pnc. I npRBe,neHa 
cxeMa OTHOCHTeJII,HOro pacno~OxeHHH MHmeHn, llOHOnpOBO.I(a n .neTeRTOpOB 
cneRTPOMeTpa H,nep OTl(8'1H. MnmeHl>D HMHeTC.ff CTPYH raaa :so.nopo.na,, 

Pnc. I. CxeMaTmHoe nao6pruiteHne 
MHmeHn, llOHOnpOBO,na n ,neTeRTO­
POB cneRTpOMeTPa H,nep OT.I(a~n. 
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·.n:e:ttTepRH rum re.mm, KOTOPM HeCKOJII,KO pas BnpHcrumaeTCJl B KaMepy 
ycKop:aTeJIJI B Te'IeHRe o,n:Horo IlRKJIS ycKopeHRH ( CM. p11c. 2) • .lLJm­
Tem,HocTL O,n:Horo m.mym,ca muteronm CTpyn-rasa COCTaBJIHeT IOO MC, 
IIJIOTHOCTL rasa MmIIeHR - ro-7 r/cM3, pasMep MmIIeHR no IIY1IKY - He 
60Jiee I2 MM. Y1I8T MHOrOKPSTHOro pacceJIHRH 'ISCT:llll OT,n:a'IR B MmIIeHR 
npRBo,n::aT K Koppeia.J;RHM BeJm'IRHH .n:mfxpepeHIUiam,Horo ce1IeHRJI B pasMe­
pe 3% ,It1IJI pp-pacceJIHRH ( ktl = 0,0006 (ThB/c) 2) :a ,It1IJI pd--pacceJI­
HRJI ( ltl = O,ODI (raB/c) /I/. 

CIIIWll,I lllll'EIMEJl8 
lff tPMll1A.-aa 
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PRc. 2. Ocnwr.,rorpaMMa CllrHaJIOB: paspemeHM Ha np:aeM .n:aHHHX, 
CKOPOCTR C'I8Ta B O,n:HOM R3_Heno,D;B:ammx MOHRTOPHHX Te~eCKOITOB IIII.U' 
HapacTaHRH ycKopmJI1tero MarHnTHoro noJIJI - KaK qJy1lKJld BpeMeHn (ue­
Ha o,n:Horo .n:e~eHRH no ropnsoHTaJm paBHa 0,4 c, a no BepT~ Be­
Jm'IRHa Cl!rH8JIOB YK838Ha B YMOBHHX e,n:RH:llllax). 

.lJ,lm perncTpau:an 'ISCT:llll OT.D:81IR ncnom,aymcJI AE, E-Te~eCKOIIH, 
COCTSMeHHHe ll3 KPeMHReBHX rroBepXHOCTHo-6apLepHHX nrr.n. To.nmmm 
,n:eTeKTOPOB no.n:6:apallTCJI TaKRM o6pa30M, 'IT06H 06ecne1IRTL perncTpa­
i:nm npoToHoB oT,n:a'In B ,n::aanasoHe rrepe,n:aHHoro 4-RMITYm,ca ltl OT 
'o, 0005 .n:o o, 03 (ThB/ c) 2 , .n:el:ToHoB oT,na'IR npx O, 0008, ltf ~ o, 08 
(ThB/c) 2 n JI,n:ep re~ npn 0,002~1tl6 0,52 (ThB/c) 2• To.nmmm .n:e­
TeKTOpoB npn BTOM HSXO,wl'.TCJl B .n::aarrasoHe OT IO .n:o 2000 MKM. 

SHepreTH1IecKoe paspemeHRe IIII.n ( 40 - 300 xaB ) 06ecrre1IRBaeT 
nO'ITH CTOnpOUeHTr :a,neHTwf>RK81Ulll JI,n:ep 1H, 2H, 3ff, 3ffe n 4ffe 
( CM. pzc. 3 )/2 • 

0THOCHTeJII,Hoe MOHRTop:apOB8Hlle ROJm'leCTB8 B38RMo.n:e!cTBd -qac­
Tfill rry1IKa C Mml!eHLD ocymeCTBJifl'.eTCJI HenO,D;BHXHHMll Te~eCKOIT8MR nrr.n. 
IloKa3aHo, 'ITO pasMepH .n:eTeKTOpa, CTpyn ll paccTOJIHlle OT .n:eTeKTOpOB 
.n:o MmIIem! (,.,? M ) onpe.n:eJIJDYr yr~oBoe paspemeHne crreKTpoMeTpa, 

ltOTOp08 paJmO ± 0,8 MpB,It. 
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PRc. 3 • .llBYxMfmni cneKTP, HaRoIIJiemm! 
C noMO!lll>IJ (n, E) - TeJieCKOnOB IIIJ.n. 
no BepT:ima.,m oT~oxeHa BeJIR'IRHa, nponop­
u:aoHam,HaJI aHeproBH,D;e~eHRD B nepe,n:HeM 
IIII.n, a·no ropnsoHTaJm - B sa,n:HeM. OT­
qeT~o BR.n:HH cneKTpam,HHe ~ sape­
rncT~lfPOBaHHHX npOTOHOB, .n:efiTOHOB, JI,1J;ep 
3H, ,He n 4tte. CKoIIJieHRe TO'Iex Ha n­
Hnn 4tte yxasHBaeT Ha 'IaCT:imH OT.D:81IR ll'.3 
npouecca yrrpyroro pacceJIHRH. 

C6op aKcnepHMeHTSJII,HHX .n:ammx ocymecTBJmeTcs Ha JllIHlm c SBM 
PDP-11 • B cneKTPOMeTpe m.ieeTCJI 24 To~ecTBeHinOC cne1tTpoMeTpH1Iec­
Knx TpaxTa. :Kal!t.n;He TPH TpaxTa rpym1npym9JI 1l O,n:RH cneKTPOMeTPH­
-qecmm xaHM. TaKHM 06pa30M, B axcnepnMeHTax, B xoTopHX Heo6xo.n::a­
MO oc:,ecTBJIJITL :a,neHTzq)RK8)Um 'I8CT:llll OT,IJ;81Ill, 'IHMO KaHMOB paBHO 
socLMH 2 • 7 /. Ha pnc. 4 npRBe.n:eim Mox-axem cneKTpoMeTPH'Iecxoro 
xaHaJia ,It1IJI Te~ecxona, cocToJII11ero ns ,D;Byx IIII.n. 3apJI,n:, mwunpyeMml 

MArMCTPA/111 ICPll<TA Z 

PRc. 4r EJroK-cxeMa cneKTPOMeTPH1Iecxoro KaHMa ,It1IJI Te~ecxona, 
COCTOJII11ero ll3 ,D;Byx IIII.U. 
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,tteTeKTOPOM IlOCJie npOXO:IA'.,IlemUJ sapueHHO! "18CTRil!l, npeo6pasyeTCH B 
SMII.JmTY.ttY m.myJII,Ca C IlOMOIIII>D npe.nycwmTeJI.fI H YCWIHTeJI.fI, a SaTeM 
npeo6pasyeTCH B miqJp0BO! KO,lt B aHMoro-miippOBOM npeo6paSOB8TeJie 
( AUI1 ).KoHT:po.lll, Sa CTa6HJU,HOCTl,Jl pa6oTH mm ocymeCTBJIIJSTCH C IlO­

MOl!iI>D HCTO"IH:ll:Ka 0(-"laCTHn 228Tb l'I TeCTOBHX CHrHMOB, no,naBaeMWC 
Ha npe.nycwm~en c reHepaTopa m.myJII,COB To"IHott aMII.JmTY.m,t. 

Ilepe,na~a .naHHHX.B 3BM ocymeCTBJI!JeTCH HS .nBYX 6JIOKOB 6yipepHOA 
Il8MHTH, KaJK,Il;llft HS KOTOpllX HMeeT eMKOCTl> 64 .nBa.ml8T:ll:"leTHJ)expaspH,tt­
HHX CJIOBa: IloKaSaHO, "ITO npoMe.!yTO"IHOe IlOO"lepe,nHoe sanoMl!H8HHe 
.naHHHX B nyx 6JIOK8X Il8MHTH noSBOJI.fieT B SH8"1:1l:TeJII,HOA Mepe COKpa­
~8TI, MepTBOe Bpe, cneKTPOMeTpa Ha O,ltRH CHrHaJI sarrycKa H .neJiaeT 
ero paBHHM 20 MKC I/. OpraHHsanrur nepe.na"IR ,naHHHX HS AI.UI·B 6JIOKH 
naMHTH ocymeCTBJI.fieTCH C noMOnu,D 6JIOK8 CKaHRpOBaHRH, cneIUffiJll,HO 
paspa6oTaHHoro ,nm:r sTott nen. BBe.neHHe sanpeTa HS sarrycRH no BceM 
cneKTPOMeTp:ll:"leCRHM KaHaJIB.M HS BpeMH SSITHCH ,naHHI:lX O,nHoro C06HTRH 
B 6JIOKH 6yipepHott naMHTH o6ecne"IHB8eT O,ltHO H TO xe M8pTB08 BpewI 

,nm:[ Bcex KaHaJIOB. 
Bo BTopott rJiaBe ,D;HccepTanHH paccMB.TpHBaDTCH BonpocH c6opa H 

nepBH"IHOA o6~a6oTKH 81tcnepHMeHTa.1IbHHX .ttaHHHX B pea.libHOM MaCmTa6e 
BpeMeHH/3,4, I. CmrxpoHHsanrur c6opa .naHHHX ocymecTBJmeTCH no cnr­
HaJiaM BHeUIHHX npepHBaHru!: no H8"1aJIY,nHKJIS ycROpRTeJI.fI, no H8"1aJIY 
m.myJII,ca muteKnHH rasa, npn sanoJIHeHHH .naHHHMR o,nHoro HS 6JIOKOB 
6yq>epHoA naMHTH HOT "18COB peaJII,HOro BpeMeHR. B xo.ne npneMB. .ttaH­
HHX BOSMOlKHH: BBO,lt CJJYllte6HHx KOHCT8HT SKcnepRMeHTa, ROHTPOJII, H 
"18CT:ll:"IHH! aHSDS npHHHMaeMI:lX ,naHHHX, KaJIH6poBKa_cneKTpoMeTp:ll:"lec-, 
RHX Tp8KTOB. 

B Ha-qa,re rJiaBH paccMB.TpHBaeTCH cnoco6 opraHHSanHH O.nHOBpeMeH­
Hott pa60TH HeCROJll,ltHX Sa,tt8"1 SKCnepHMeHTa B peaJII,HOM MaCmTa6e Bpe­
MeHR. BsaHMHHft o6MeH HH~~rnne! Meir.DY Sa,tt8"18MH ocymecTBJmeTCH 
-qepes o6mne 6JI01tn ,naHHHxf • · · 

Ilo.npo6Ho pas6:0:paeTCH nponecc c6opa ,naHHHX B Te"leHRe KalA'.,Iloro 
nHKJia yc1topeHHH. Bo BpeMH m.myJII,ca muteKnHH rasa MRmeHn ,naHHHe HS 
6JIOKOB 6yq>epHOft naMHTH sanoMHHaIJTCH B 03Y 3BM. Meir.ny HMrryJII,CaMH. 

. . 
muteKnHH rasa ,naHHHe nepenHCHB8DTCH Ha ,D;HCK C TeM, "IT06H OCBo6o-
,IJ;HTI,.Q3Y ,nm:[ HOBOil nopnHH .naHHHX. IlocJie saBepmeHRH npHeMB. i ~­
Jie yc1topeHRH HHq)OpMB.nRH no6JIO"IHO C"IRTHB8eTCH c ,D;HCKa B 03Y 4 ,5 • 
,UaJiee MeHHeTCH qiopMaT ,naHHHX c neJII,D nx 6oJiee KOMITSKTHOA sanHCH. 
B STO xe BpeMH ocymeCTBJilleTCH KOHTpOJII, Ka"leCTBa npIIBHMaeMott IIB­
~opMB.nHH H paspemaeTCH ee aHans, noCJie saBepmeHHH KOToporo ,naH-

Hlle Sa.IIlilCW38DTClI Ha Mal'lmTnyD JieHTY • 

6 

B pa6oTe no.npo6HO paCCM8TpRB8DTCH BOnpOCH npe,nBapHTeJII>HOro 
aHaJIRsa ,naHHHX n ero poJiI, ,nm:r KOHTpoM sa .xo,noM 01tcnepHMeHTa. 
,IJ;nJJ KOHTPOJI.fI sa pas,neJieHneM -qacTim oT,tta"IH no MaccaM ocymecTBJilleT­
CH HaKonJieHne ,nByxMepHHX cneRTPOB ( CM. pnc. 3 ). BosMOXHO onpe.ne­
JieHHe m.myJII>Ca "18CTHn ny-qKa ,nm:[ JID6oro MOMeHTa BpeMeHH B Te"leHHe 
nHRJI8 yc1topeHRH. IlpoHSBO,D;HTCH KOHTPOJI!, sa o6JiaCTl>D nepece"leHHH 
ny-qKa c M:HrileHI,D no CT86RJII>HOCTH CKOpOCTH C"leTa "IRCJia co6HTru! B He~ 
no,nBHlKHHX MOHHTOPHHX TeJiec1tonax. KOHTPOJI!, sa Ka"leCTBOM pa6oTH mm 
H cneKTpOMeTpR"leCKHX TpaKTOB ocymecTBJilleTCH npH HaRonJieHHH SHep­
reT:ll:"leCKHX cneKTpOB RaK ,nm:[ KalK,lloro .neTeRTOpa B OT,tteJII,HOCTH, Tait H 

·,nJIH TeJieCKOnOB B neJIOM. KoHTpOJII, sa CTa6Ml>HOCTI,D MOMeHTa BpeMeHH 
mrxeKnHH CTPYH rasa B KaJK,IJ;OM nHKJie ycKopeHHH npoHSBO,D;HTCH C no­
MOI11I>IJ.rHCTorpaMMHPOB8HHJI "IHCJia co6HTHi, saperHCTpHpoBaHHHX B o.n­
HOM HS TeJieCROilOB, B S8BHCHMOCTH OT m.myJII>Ca "18CTHn rry"IKa ( CM. 
pHC. 5 ). 

[XPUUIENT t RUN 1 5/1117, 

"l~'i ~"1"···· , .. ./£~,.__~ I 
4) 4 ~ s, 5 r----' 

i: i L-1~---------------------' 

STACK7 ACCUHULATED FOR 28 JETS 

~AX YIUN sc.-.LE TOTAL OVERFLOII UMDERF'LOW 
2000 0 1 5225 0 0 

IEM JtON[NTUPI 27f,2 295,1 291,1 297,1 303,1 309,0 315,0 320,t 

<T> 
I 

175 .,. .... 
U44 ... , 

147 
ID 

PHc. 5. Pacnpe,neJieHHe "IHCJI8 "18CTHn, saperHcTpHpOB8HHHX B 
O,ltHOM.HS TeJieCKOnOB mm, B S8BRCHMOCTH OT B8JI:ll:"IHHH m.myJII>Ca "18C­
Tlm rry"IK8. 

B pa6oTe .naeTCH onHC8HHe O,nHott H3 BaJtHettmHX sa,na-q SKcnepH­
MeHTa - rrpoBe,neHRH aBTOMaT:ll:"leCKOA KaJIH6pOBKH cneKTPOMeTpH"leCKHX 
Tp8KTOB/4,5/_. B STOft sa,na-qe MeTO,ltOM HaHMeHI>mHX KBa.npaTOB o6pa6a­
THBaeTCH mr~opManHH, no.7IY"leHHM c nOMOl!iI>D RaJIH6poBO"IHOro reHepa­
Topa m.myJII,COB TO"IHOii aMIIJIHTY.Dll- IlpH STOM onpe,neJIJmTCH nopor aHa­
Jioro-miippoBoro rrpeo6pasoBaTeJIH H H8KJIOH 1taJIH6poBO"IHoft npHMoft .nJIH 

cne1tTpoMeTp:ll:"lecKoro TpaRTa. 

7 

• 



B rneTI>e! rme ,w1cceJ>Tattm1 pacCMa.TpJmaDTca: BOIIpOCH aHa.11Ksa 
81tcnep:m4eHTMI,mtX .n.ammx Im 8BM PDP-11 R onpeJteJiemm_~reJUIR-
MI,HHX ce11emrl! ynpyroro pp-, pd-- l'! pHe-BsaEMo,n.e!cTBmI 3--=- • 

Krur,IJ;m!: TeJieCROn IIII.U per:acTp:apyeT 118CTmi;H OT,lta'IR B HeRoTopOM 
TeJieCHOM yrJie An H, Me,ltOBaT8Jll,HO, RSMepJieT B8JmlmHY JtHifxI>epeiml'!­
Ml,HOrO ce11emm!f. B Jia6opaTopHo! CRCTeMe KOOPJtRHST. Ilepexo.n. R 
RHBaplmBTHOMy- ,nmfxliepemnm.m,HOMY C8118Hlm J§ ocymecTBJmeTCJI Me;rry-
lllltl'!M o6pasoM: «t 

«s­
Tt = 

.I 
If~. Mor 

P~ • i/FIT · C ~ M;, + /tl)1,.r "'" ·-d.D. • 
( I ) 

r.n.e MoT - Macca 118QTmi;s oT.na'IR, flc;.. cxopocTL neHTpa :imepxnm 
CRCTeM!l R3 '11:Byx B38EMO,n.efcTBYJ)llllDC · 118CTRn, t. - BeJil!IIIDia nepe,n.aH­
Horo 4-m.mynca, onpe,n.eJI11eMoro 11epes RBH8TR11ecxyD aHeprim 11acTR­
ne OT.lt811R TOT: 

t • -2 MoT•ToT • ( 2 ) 

B pa6oTe RSJIOXeHH M8TO,IJ;H npe,n.cTaBJieHM R ,TIPeo6pasoBaHM 
8RCTiepHMeHT8JI1,ijOii: ~OPMBtnm B BH,IJ;, y,n.o6HH! ,Jl;1IlI aHaJili3a. PeaJIRsa­
n:im aToro MeTo.tt~/3 , 7 ocymeCTBJIReTCR c noMOllll,ID .ItRaJioroBoff c:acTew 
nporpaMM, pa60TB.llllleff Ha 8BMPDP-11. PaccMOTpeHH R npoaHaJili3lipOBa­
HH ocHOBHHe npeRMYmeCTBa npoBeneliliR o6pa60TKH naHHHX TaKliM MeTo­
.n.oM. Jl;m y,n.o6CTB8 npoBeneH:rui 8HaJIR38 Jt8HHHX npe,IJ)IOX8H M8TO.lt npen­
CTaBJieHmt ruUt 8RCnepHMeHTaJil,HO!, TaK ll 0Jcylte6Hoii: RH~OPMBURR B BR­
.n.e Ha6opa rrepeMeHHHX.-8xcnepRMeHTaTop onpeneJIJieT BH,IJ; npeo6paso­
Bamrl!, TIPOBO~ Han nepeMeHHHMR. lJ,Jm JIID6o! nepeMeHHOii: BOSMOllrnO 
opraHR30B8TI, IIOCTpoeHRe rRCTOrpaMM!l. 

na.nee B pa6oTe nonpo6Ho paccMaTpRBaeTcR nponecc onpeneJieHM 
RaJIR6poBO'IHHX ROHCTaHT ,Jl;1IlI Bcex cneKTpoMeTplI'leCKRX TPSKTOB. Ilpn 
8TOM RS RmieMBTmrn ynpyroro pacceRHM HaXO,ItlITCR yrJioB&e TIOJIOXe­
HRR neHTPOB TeX TeJieCKOTIOB,nepe,ll;Hlle ,lteTeRTOp& KOTOpWC npoRaJIR6-
poBaHH ol-11aCTRn8MR .• Ilo R3BeCTHHM paCCTO.IIHRRM Me.lli,llY neHTpaMl'I Te­
JI8CKOTIOB onpe,n.eJIJIDTCJI yrJIOBHe CMemeHM neHTpOB Bcex neTeRTOpOB 
OTHOCRT8J!I,HO yxasaTeJIJI yrJIOBOro ITOJIOXeHmt l'IOHOnpoBona. na.nee C 
TIOMomH:> RRHeMaTmm ynpyroro pacceRHM TIO R3BeCTHOMY yrJIOBOMY rro­
.1'.QJlte~ .n.eTeRTOpa :e: neHTPY TJJXeCTR TIRRa ynpyrmc co6&Td, BS.H­
Toro Be~ RaHaJIOB AUII, HaXO,nRTCR RaJIR6pOBO'IH8R KOHCT8HT8 
COOTB8TCTBYJ:lllero CTI8RTPOMeTpR11ec1toro RaHaJia. CpaBHeHRe 8HepreTR-
11ecKOI lta.1m.6~0ll.KR c RmieMaTRROii: ynpyroro pacceRHM B nponecce 

• 

,) 

if ,, 

i 
:\ 

! 

,( 
.i' 

orrpe,n.eJieHM rroJioxeHM !Wa ynpyrmc co6&Tml rroxas&BaeT, 11To pacxox­
,n.eHRe He npeBin1IaeT 2% 6 • 

JJ;m onpeneJiemur 11RcJia 11acTmi: RS nponecca ynpyroro pacceJIHM, 
saperRcTplipOBaHHHX. TeJiecKOIIOM .B TeJieCHOM yrJie ~A, ocymecTBJlffeTCJI 
rl'ICTorpaMMlipOBaHl'!e m.my.m,coB 11acTmi: OT.lt81ll'I. Ha pl'Ic. 6 npliBeneHO 
Till!li'IHOe m.myJILCHOe pacnpeneJieHl'!e 11acTmi: OTJta'lli, npencTaBJieHHOe 
3KCrrepliMeHTaTopy B xone o6pa6oTirn Ha 8KpaHe JtliCTIJieR. B Tex CJIY'la­
RX, Korna 11acTmi;a OTJta'll'! perl'!CTPRPYeTCR o6em.rn: neTeKTOpaMli TeJiec-

PH9 - PACIIPE,llEJIEHHE 8KCIIEP:ffid.-9 8KCII03illll1ff-7 

(11G 

~ 
as 
0 
0 o. 

~ 

~ 
... , r'Me-'"'P"""'1'nn- I f 
'·" •UIS 

0211 4411 0.&0 1.00 iZfJ 0.80 

PH9 ... ,ti 

Pl'Ic. 6. PacrrpeneJieHRe m.my.m,coB,11acTmi: 0Tna11R :as nponecca 
ynpyroro pacceJIHM, saperl'ICTplipOB8HHOe B OnHOM l'I3 TeJieCKOIIOB 
( pacnpeneJieH:ue rrpHBe.tteHd ,Jl;1IlI rrepeMeIIBoii PH9, cooTBeTCTBymmeii 

naHHHM RS rrepeJtHero IIII.U TpeTLero TeJiecxorra ). 

KOIIa, ,Jl;1IlI 8H8JIH38 B&6:uparofCR TOJII>KO Te co6&TM, Macca KOTOpwc 
( M) Y.ltOBJieTBOpJieT CJie,IJyIOlllHM ycJIOBHRM: 

,Jl;1IlI pp-pacce.lIHM ~p - I ~ M " ]iP + I , 
p p • 

,Jl;1IlI pd-pacce.lIHM .!!!d - 0, 7 41:= M (t ~d + I 
m mp 

,Jl;1IlI pHe-pacceRHM .lie - 0, 7 ~ M ~ .!Eile + I 
mp mp 

rne m , md H mHe .. - Mace& npoToHa, neiiToHa :u reJIM B rsB. B sa­
BHcHM8cTR OT BeJili'IIllill sapRJta Q 118CTHUH OTJta'IH ee MaCCa M ynoB­
JI8TBOpReT OnHOMY HS CJie,nyrommc 8MIIHplltJ8CKHX wpalKeHV.ili/ 6 , S/: 
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Q = I 

M • "'i {°• ~,u -{t E, • E,J"'! £ i"]} f,;, ( 3 ) 

Q = 2 

M= 
CEF +E•)f.lJ_Esf,lJ 

200·T 
, ( 4 ) 

r~e T - Tomn,ma nepe,llHero ~eTeKTopa Te~ecKona B MM, E, n £, Be­
,mrq:mm aHeproBH~e~eHrui B nepe,llHeM n sa,llHeM mm Te~ecKona B TuB. 

AfIMl'I3 (pOHOBllX YMOBrui 8KCnepHMeHTOB IlOKa3llB88T, 'ITO ,lJ,7IfI 

6O~bmmICTBa cneKTPOB (pOH Ma6o MeHJieTCR B 38Bl'ICHMOCTl'I OT yr~a l'I 
COCTaBJl!IeTNI% OT o6mero '!HMa saperncTpHpOBaHHHX cp6HTmi. IlpH 
Bll'll'IT8HHH cpoHa HMeeTCR B mr.icr, 'ITO OH c~a6o MeHJieTCR B HeKOTOpott 
MMOll o6~aCTli IlliKa li MOXeT 6llTb OilliCaH no~OMOM ~ 8KCilOHeHTOI. 

AHa,ma cneKTpa ynpyrzx co6HTrui saKJID1IaeTcR B cor~acoBaHn 
iPYHKUIDI Tll:Ila y( x) C 3KcnepHMeHTaJII,HHMli ~aHHHMli: 

(x - C}2 
y(x) .. Am• exp( - 2,e-a. ) + iicl!oan ( 5 ) 

r~e C -neHTP TmteCTH IlliKa ynpyrmc CO6llTrui' 6' - CTa~apTHOe OT­
MOHeHlie B pacnpe~e~eHHH I'aycca, Am -'!Hc~o co6llTmi B neHTpe TR-' 
xecTH nHKa ynpyrmc co6HTrui. B Ka1!8OTBe BHpal!teHM "gxm" liCilO~MIY­
eTCR O,llHO li3 c~e;DYlllllKX Bl{pal!teHrui: 

"cpoH" =Ar+ A2,x, 
"cpoH" = Ar + A2•X + A3•x2 ' ( 6 ) 
"qioH" = .Ar + A2, exp(-A3• x) • 
Iloc~e 8HaJm38 if,yHKUHH ( 5) M8TO~OM HaHMemnmx KBa~aTOB 

aKcnepHMeHTaTopy npe~CT8BJIRJOTCR napaMeTpll Ar, A2, A3, A, C,o 
n onm6KH B mc onpe~e~eHn; '!HC~o aHaJ.maHpyeMllX R1IeeK rncTorpaMMll 
H BeJ.m1IHHa KPl'ITepM cor~acl'IR X 2. ; '!Hc~o co6HTrui ( AN ) . B nHKe 
ynpyrmc co6llTrui H onm6KH B me onpe~e~emm ( CM. pHc. ·? ) • KoJ.m-
1IecTBo co6llTrui, saper:11cTpHpOB8HHOe B Heno~illllllllX MOHl'ITOPHllX Te­
~ecKonax, ncnonsyeTCR ,lJ,7IfI onpe~e~eHM BeJIH'IliHll OTHOCHTenHott 
CB0TEMOCTH ycTaHOBKli ( L ), KOTopoe Heo6xo~9_}lJIJI Bll'IHMeHM 
oTHOCHTenHoro ~epeHUHam,Horo ce1IeHM ( -1J;. )OTH no H3MepeH­
HOMY B IIO~l'IXHHX Te~ecKonax OTHOW0Hm:J l!!i. • . A.J2. 

10 

t••r•rrrrrrrrrrrrftftllftftllllllllllftftllllftllftftftllftllftftllll• 

~-···ft••N••h·=·~"~1aas1aaa1z!•~=:~=h•N••···· 

J. 
It 

f-' 

I Ii 

.. i·-r 

· •· !·1 l'llll!IJl·1 v ::::ffilIT 
··1··1··1··1·· 

··l··l••l•·I•· 

... ,. .. 
~x-Nnrn•~•-!=~~~~!~!~~N~CtCittt•~~~tRi~fi~J~~; 
l• 

:-Nnrn•~·•!=~~~~!~!~2N~Ct~ittc~~~Rt~~~~~,~~; 

ft . 
• w 
0 • 
~ ~ u • 
0 h 
~ -

w , 
i 

.. 
'' no 
nN ·~ ftN •• 

,; 

. 
i•Nl'l..-nW 

o A ••~z• ~-=•o• Z~&u ... 
111--wz 
uMi..in~ 

.. .. 
NO 

!· 

ftno 
~"" ao-
;:e ■ 

111 11 
• • 111 11 

"-.. 

ii : 
ii II 

II 

. 
: • 

" a 

:; 

1111 
1111 

i 
~ 

I 
' 

z 
L 

~ 

1: I 
~" ! 

: 

~ 
E 
! 

I ! 
; I 
i II 

z ; 

~E 

. 
~ 

N 

! 

~ ;;· : 

i 
CJlt'> GI -.... . ... ... .... . . . . .. .. . .. 

''' ''' 

" 

i~> ~ :; 
!!! ! ~ 

~· . ;;i! ! ~ 
Zoz o • 
CEIM a A 

I . 
I 
I 

I 
I 
I 

sf 
E< 
0 

g! 
§ 

I 
gj 
::,:: 
Q) 

~ 
l=t 
Q) 

~ 
~ 
0 
H 
0 
::,:: 

-~ 

E-< 
::,:: 
Q) • 

sl § 
p, E-< 
Ql Cll 

§ ~ 
I.: Cll 
(Q I!! 
Cll 

~ ~ I !a 
Cll Ql 

~ I 
f? : a~ 
~ 0 
Q) E-< 

. P-t ~ . 
z:.... ISi 

I>' 
• Cll 

0 l=t 
J:: ~ 



ltHU\.T or TH£ f'IT 

STACKS DISTltlBUTJOH - UCP'EltlnEHT :I ltUH 17 CARltJACE POSITION 348 BEA" 182.1 
•z-APlt-77 U, ◄Z, 21 

ro11:nuu11 - Y•flAX lftYn•UlP'(-( uc-CEHTltOI ,,,11GnA>••z,2>•rJRST•SECOHD•X•TH JRD•X•X 

JT£1t111TJOH • I 
S• 8. 41 l2E'. 82 EC•-1. 713H-14 ICAPPA• I, 1727E-12 LANIIDA• I. IIHE 11 

PARlllftETIElt l'AltAftlETIElt STANDARD CORRELATION 
DIEVIHION rACTOR 

"AXIN'I'" 
CEHTltOll 
SIG"A 
rlltST 
SECONI 
TNiltJ 

NUt'IHlt 
I 

VALUE 
I.H4Z6E 13 
I. 29:lltE 13 
•- 27788[ 91 
1.:12:IHE 11 

-1. 41217£-11 
I. l87HE-U 

e.147HE 12 I. 14'73E II• 

• e. J◄ SSSE-11 8. 11183E 81 

' . ,. 2,ezee-11 8. ISH6E et 
TNJS PARA"ETER rIXED 

• . e. 2783:IE-II I. 17189£ 83 
8. 13458E-13 1.171111761 13 

N0"9Elt or P'OINTS • 43. I 
CNl•HUMI! - 41. I 

ro«EGltOUNI 71 II. HS 
HCICG,ltOUNJI IH. 244 
COltECTION I. 111 
FCHtECiltOUNl-1-.CkGltOUNI •- 7113. 8'1 +,- 84. 973 
NEIIIIN 215. 17' .,. I 135 
IOUNDI -- +✓• ti. 115 ♦,- I. 111 

SUftftAltY RESULT rRO" STACICS DISTltJIUTJOH OF DETECTOR✓STACIC PHl7 TAltCET 1.9 

f'CHtl!laOUNJI 
91111CICl.ltOUHJII 
CCNl:ECTION 
FCNtE"°'-'Ml•IACICGltOUNJI --

7112.185 
111.244 

.... 1 
7113. Ill .,. 14. ,13 

KINEfHITIC YALUl!I. BEAN NONENTUft - 192, U GEV✓C ENERGY - 182.11 CEV 

r1to" CllLJlltATJON FRON CEONETRY 

fUtCiLE tNltllJ) 55. lie ♦,- e. eet 
NONENT <NE'UC) 215. 171 .,. t.135 
ENEltCY <NEV) 11. 114 
4-NONENTUN (Gtv,c>••Z -- -1. 141'7 
IOUHD1 (ftEY..-C> •- ♦,- 11. 115 +..-- I. 111 

:14.944 
214. ,,. 

11.121 
-1.8_4174 

l'Hl7 
"" • J(. 
I) I ., z ,, 

' ., . ., . •. ., • 7) 7 ., • ., . .. , .. 
11) II 
IZ) IZ 
m .. .., .. .., .. 
II) .. 
17> 17 .. , .. 
m .. .. , .. 
ZI) ~-.. 
ZZ) .,, 

"' Z't) 2't .. , .. .. , .. 
Z7) ., .. , .. .., .. ,. ,., .. ... ,. 
,Z) ,. 
"' 

., ,.., 
"' "'" .. ,., ,. 

37) 37 .. , .. ,., ,. .. , .. .., .. ,., ,, .,, ., 
f"Ht7 

)( "INlftUN . 
TOTAL cou,n -

........ ........ 
• . 
• . • • . . 
• . . . 
• . z . 
• . . . 
7 . . . 

II • • . .. • .. . 
157 • ... • ... • ... • ... • 

f .... • - • ... • ... • - • ... • ... • - • .. • II • •• • .. • ·+- II • 7 • • • z • . • • • • • . • . • • • 
£VENTS 

183.H ■ IN YJITN I.N 
7211. l'IEAH - 215. 17' SIC.M z. ,. 

DS..-JT 
STACK:li IIS1'tJIUT10N - EXPEltlNENT 3 ltUN 17 CMl:IAGE l"OSlflON ue KM lU.1 

<Ill. U.) 21713. 72 +..-- JO. 21 288'5. H +,- 351. 21 

····-································································ ounvt A1'TSa l'ITTDIG 

OOTPOT AFTBa l'lffl■G. 

Pzc. 7. Pesym,TaTH aHaJmsa aRcrrepm.ieHTaJII,Horo pacrrpe~e~eHWI m.mym,coB ~acTnn 
OT~a,m MeTO~OM H8l'IM8Hl,llll'DC RBS,IJJ)STOB. 



( ? ) 

Oum6K8. ( 8' ) B ~npe,IJ;eJiemm: ( :! ) 0TH P8BH8: 

S' = . (~) ·(f'f4N) + !!/-fJ.)f < 8 ) 
d.n. OTII {l)NJ2. L , 

r,IJ;e O(AN) - oiim6Ka. B onpe,D;eJiemm: ,m:cJia co6HTd 4/J, a 8U.) -
oum:6~ B onpe,IJ;eJieHRH BeJm1Imm cBeTHMOCTli L. 

nairee B pa6oTe paccMaTpimaeTCR BJIIDIIrn:e reoMeTp:iNecKoro pas­
pemeHM cneKTpoMeTpa ( G;eoH~ 0,8 MP8.D:.) li BHepreTPI'iecKoro pas­
pemeHM ,IJ;eTeKTOpOB ( ~Hep: s:: 40 K3B ) Ha . TO'IHOCTI, B onpe,D;eJiemm 
,IJ;l'liixliepem:nmJII,HHX ce11emrli ~, oco6eHHO B o6JiaCTli MSJJHX ltl . 
IlpliBO,IJ;liTCR MeTO,IJ; pac11eTa BeJm1lmm ce11eHM C y,IBTOM nonpaBOR Ha 
reoMeTpli'iecRoe paspemeHHe cneKTpoMeTpa li BHepreTPI'iecKoe paspeme­
trn:e ,IJ;eTeRTOPOB, 

IloJiy,IeHHBe nocJie aHaJilisa BeJll11IllliH ,IJ;l'liixpepem:nmJII,HHX ce11eHd 
RBJIJUOTCR OTHOCliTeJII,HHMli, no HliM MOJKHO cy,IJ;HTI, TOJII,RO O ipopMe yrJio­
~oro pacnpe,D;eJiemm. HopMaJrnsanmr ,IJ;l'liixliepeHIJJll:a.m,HHX ce11eHd npozs­
BO,IJ;HTCJI npn;annpORCliM8IUIB me ipyHRJlliett EeTe/6,81, B. BTOM CJiy,Iae 
H8MepeHHHe ,IJ;l'liixliepeHIU!SJII,HHe ce11eHM HOPMliIJYlOTCR Ha .nmPJ)epeHilJIIa.JII,­
HOe ce11eHne npn t .. o j (M)t.:o) rn TaR HasHBaeMYJJ oITTl!'lec-

. eylD TO'IRY, TaR K8.K (ff )tsO CM88HO C IIOJIHHM ce11emi:eM ( G;,IIH ) 
C IlOMOmt,ID OITTPI'ieCKOtt TeopeM!l: 

d f . , \ o,~ 4 !If.' 
6'noAJf{S) : ( dt (S, t=O~ • {

1
+ J'')tJ,S , ( 9 ) 

r,IJ;e S - KBa.JlP8T ITOJIHOtt. BHeprHH,B CHCTeMe U6HTp8 MaCC, p - OTHO­
meHne ,IJ;ettcTBRTeJII,Hott n MHHMott 11acTe! aMnJIRTY,nJ,I paccM;l!WI:. Onm:6K8. 
B HOPMRPOBKe He npeBHlllaeT I%. Hapnc. 8 npliBe,IJ;el:tH pacnpe,IJ;eJieHM 
,IJ;l'liixliepeHilJIIa.m,HHX ce11em nponeccoB ynpyroro pp-, pd- H pHe-pacce­
mmsi: B 88BRCHMocTn OT Be.7.m'lilllH nepe,IJ;aHHoro 4-HMITYJII,Ca ltl ,It1IJ! 

Bl:16paHHHX 8H811eHd BHeprnn H8JI6T8KIIIRX npoTOHOB, 
CHcTeMaTl!'leCKaJI oum:6K8. ( ... I,5%) ' B08HHK8.IDlll8SI npn RSMepemmx 

,IJ;l'liixliepeHilJIIaJII,HHX ce11em, B OCHOBHOM o6'L1.ICHJleTCR ueonpe,D;eJIBHHOCTl,D 
1JYBCTBRTeJII,HOtt o6JiaCTR ,IJ;eTeKTOpOB n me OTHOCRTeJII,HOrO IIOJIOXeHM; 
oum:6xott B onpe,IJ;eJiemm: 'IBCJIS co6HTd ynpyroro paccesmM, saperncT­
pnpoBaHHHX MOHRTOPHHMR TeJiecxonaMn; JiaJm'IReM ITOCTORHHOro MSrHHT­
Horo IIOJm; HeTO'IHOCTI,D B Bll'IRTamm ipoHa co6HTd OT B38nMO,IJ;elcTBWI 
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( a ) ( 6 ) ( B ) 

Pnc. 8. Pacnpene~eBM ~epell:Inm.Jn,mtX ce~eHd B BaBRCEMOCTR oT Be~HH nepenaH­
Horo 4-m.mynca jtf ,ltJU!: ( a ) ynpyroro pp-pacceJUrnJJ npn SHP.prRR HMeT8JJl!lIDC rrpo­
TOHOB ny,ma 398 I'eB; ( d ) ynpvroro pd-paccemtmr npn 3HeprIDJ. ITpOTOHOB ny,ma 
379 I'9B; ( B) ynpyroro pHe-paccesmM np:a 3Hepr:a:a ITpOTOHOB ny,ma 302 I'9B. 



11acT:im rryqKa c ocTaTotJHHM rasoM H gioHa Heyrrpyrmc co6uTru!:; onrn6Kott 
B orrpe,ne~eHHR Koa@):imneHTa HopMaJillsrumn .IU'lqq>epemnra~nHHX ce11eH:im. 

B SaKJIDIIeHHR npHBe,IteHH OCHOBHlle BllBO;Il,ll .JU'lCCepTamm. 
I. IlpoBe,neHa o~oBpeMeHHaH cepM eKcnepHMeHTOB no ncc~e,noBamm 
pealC!Uitt paccesmM npOTOHOB Ha npOTOH8X H H,IJJ)aX ,neftTepM Hr~ 
B .IU'lanasoHe;eHeprntt HMeTa!WlIDC IIpOTOHOB OT 40 .no 400 ThB c HC­
nMb30BaHnei1 o:n;Hmc n Tex xe arrrrapaTYJ)HHX H rrporpaMMHHX cpe,ncTB: 

a. Hc~~e,I\9BaHo yrrpyroe pp-pacceHHne ,nJIJI 0,0005~ftl~0.03 
(reB/c) 2 npn c~e,DyE1I!IDC 0Heprrunc HM8T8DllliX npoTOHOB rry,raa: 
52, _80; 199, 26I, 303, 398 ThB. _ 

6. BnepBlle HCC~e,ItOBaHO yrrpyroe pd-pacceHHHe ,nJIJI 0,0008'1t\,0,08 
(ThB/c) 2 npn c~e;Dy1(11lIDC eHeprHHX npoToHoB rry,raa: 49, 82, I82, 
28I, 379, 397 ThB. . 1 -~ 

B. Hcno~b30BaHlle MeTOM :~, E pas,ne~eHM 1l8CT:Im OT,It81lll no MaC­
caM nosB~O ll3MepllTb .najxpepeHI:(H8~Hlle ce1IeHM yrrpyroro 
pHe-BsaHMo.nettcTBM B pattoHe nepBoro MllHHMYMB (- t s:::0,24 
(reB/c) 2), r,ne Ha6JIIOMeTcH HHTepgiepeHI:(M o~oKpaTHoro n 
'AByxkI)aTHoro yrrpyroro HYRJIOH-HYRJIOHHoro nepepacceirnM. Hc­
c~e.noBaHo yrrpyroe pHe-pacceHmrn ,nJIJI o,002 ~ltl~0,52 (ThB/c) 2 

rrpn ,c:Jie;DyiJIIIIDC 0HeprMX npOTOHOB rry,raa: 45, 97', ·r46, 200, 
259;- 302,, 347, 393 ThB. CJre;nyeT OTM8THTb, 'ITO Il3MepeHM rrpo­
Be,IteHH :BnepBHe ,nJIJI ::rnepr:im rrpoToHoB ~Ka Bllllle 24 reB. 

2. IlpoBe,nea aH~3 H a6coJIIOTHM HOpM8Jlll3fillllH 0KCnepHMeHTMbHHX 
,naHHHx·c ncno~soBaHneM orrTll'!ecKott TeopeMH n no~eHH .IU'lqq>epeH­
un~HHe ·be11eHM ,nJIJI yrrpyroro pp-, pd- n pHe-pacceHHM BO BCEiM 
eHepreTH'J~CKOM:.IU'lanasoHe OT 40 .no 400 reB. CllcTeM8TIBJ8CKaH omn6-
Ka B onpe,neieHHH .JU'lqq>epeHUHa~nHHX ce11eHru!: B o6~acTH HHTepgiepeH­
Ullll KY~OHOBCKoro H H'AepHoro B3allMo,neffcTBlill He rrpeBlllllaeT I,5%. 
3, Cos,naH\KoMrmeKc arrrrapaTYJ)HHX n rrporpaMMHHX cpe,ncTB ,nJIJI cneK­
TpoMeTpa, nosBoJIHIOIIUrli ll3MepHTb 0Heprllli H yr~ 11acT:im OT,Ita'lH Ha 
~llll q 3BM :PDP-11/20 • .UocTIITHYTO yr~oBoe paspemeHne~ 0,8 Mpa,n, 
'ITO B Tpll:paaa ~e,'leM B rrpe.Inl.IJYl!lID( 0KCnepRMeHTax. 

! • 

4. Cos,naHa .IU'IMOrOBM CllCTeMa rrporpaMM ,nJIJI aH~sa HHgl()PMaUHH 
0KCnepHMe~Ta Ha 3BM Mecca PDP-11, C noMOIIU>D KOTopott OCYII18CT­
~eTCH,no~tt aH~a ,naHHHX n no~eHne .IU'lqq>epeHUH~HHX ce11e­
Hllli ncc~e;nyeMHX pealC!Uitt. 
5 • .If.am,Hettnrntt 8H~3 .JU'lqq>epeHUH~HllX Ce'leHlltt noaBo~ orrpe,neJillTb 
PH'A OCHOBHHX Be~HH, BXO;IUm1I!X BaMIIJillTY:DY yrrpyroro paccesµiM. 
OTO - OTHOIDeHne ,nettcTBHTe~HOli 'laCTH K MHHMOll ,nJIJI pp-, pd-, pHe-
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H 1)1-pacceHHM; napaMeTp H8ltJIOH8 H'A0PHOI 1l8CTH 8MIIJillTY;Il,ll paccemnm 
,nJIJI p~ n pHe-BsaRMo,nelcTBM; nomoe ce11eHRe ,nJIJI pd- n pHe-pacce­
HHllH. IlpH 8HSD3e .JJ;B!JxpepeHUHaJll,HllX ce11eHRI pHe-B38HMO,ItelCTBM C 
IIOMOIIU>ll MO,IteJill r~ay6epa 6wr oueHeH BMa,n B 8MILllliTY:DY pacceHHM 
yrrpyroro HYitJIOH-H'A0PHOro B38HMO,ItelcTBM OT J:TI)OU0CCOB, CBH38HHllX 
C HeyrrpyrBM nepepacceHHH0M HYitJIOHOB B H,UJ)0 4ile. 
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