
COOtilll8HMR 
Oti'b8AMH8HHOrO 

MHCTMTYT8 
RA8PHbiX 

MCC18AOB8HMI 

AYtiHa 

3j:_,cf( 
1-80 -644 

BEC~WRbMOBMM CllEKTPOMETP BWC-2 
W ErO ~W3WqECKWE XAPAKTEPWCTWKW 



.r.6ac1-1naAae, 
t bKOB, 

KO, 
B, 

__. DB, 

\ 
A. B. noae, 

MOHOB, 

r· 

1-80-644 

EEC~MnbMOBMA COEKTPOMETP EMC -2 

M ErO ~M3MqECKME XAPAKTEPMCTMKM 

:.o.- n.: . --. --. 

G6bEDi1H· , .. 

I ;. ' • • " · I ' d - . I J • \• . tl 

SV16nV10 1E.KA 
~- - · .. ...... ., ----



Ai1xHep r. ~ AP· 1-80 -644 
6ec4J~nbMOBbiH cneKTpOMeTp oliC-2 
~ ero 4>~3~4ecK~e xapaKTep~cT~K~ 

AJ1R nO~CKa HOB~X 4aCT~~ Ha KaHane HeHTpanbH~X 4aCT~~ 
cepnyXOBCKOro yCKOp~Ten~ C03AaH 6ec4J~nbMOB~H MarH~TH~H 
cneKTpOMeTp oliC-2. CneKTpOMeTp COCTO~T ~3 11 nponop~~OHanb

H~X KaMep, 4epeHKOBCKOrO cneKTpOMeTpa, AeTeKTOpa M~OHOB 
~ C~CTeM~ C~~HT~nnR~~OHH~X C4eT4~KOB ~ pa6oTaeT Ha n~H~~ 
c 3BM EC-1 040 ~ TPA- 1001i. 3neKTPOH~Ka cneKTpoMeTpa 3aH~
MaeT 35 Kpea:1Tos s cTaHAapTe KAMAK. Pa3peweH~e 4epeHKOBcKo
ro cneKTPOMeTpa nonHoro norno~eH~R no 3Hepr~~ xopowo on~-

114-+1.1 
CbiBaeTCR 4JopMynoa:1 ~EIE= ' -0.9 . Pa3peweH~e no 34>4JeK-

y'E /r3Bl 
T~BHOH Macce oHC-2 COCTaBnReT AilR i\ 0 2,0 M3B/c 2,AnR K 0 

-

4,0 M3B/c 2 .34>4>eKT~BHOCTb per~cTpa~~~ AilR A~4JpaK~~OHH~x 
npo~eccos - OT 1 AO 3%. 

Pa6oTa B~nonHeHa B na6opaTop~~ B~COK~X 3Hepr~a:1 OHHH. 

Coo~eHHe 06~eAHHeHHoro HHCTHTyTa AAepHwx HccneAOBaHHH. Ay6Ha 1980 

Eichner G. et al. 1-80-644 
BIS-2 Fi lmless Spectrometer and Its Physical 
Characteristics 

The BIS-2 magnetic spectrometer employed in experi
ments on the search of new particles on a channel of 
neutral particles of the Serpukhov accelerator has been 
designed. It consists of 11 proportional chambers, the Che
renkov hodoscope, ~-meson detector, and of the system of 
scintillation counters and operate on-line with the 
EC-1040 and TPA-1001 i computers. The spectrometer electro
nics occupies 35 CAMAC crates. The resolution of the Che
renkov hodoscope over energy is described by the formula: 

11 4- +1:1 ' 
~EIE= ' - 0·9 .The resolution of the BIS-2 over the 

..j E ( GeV) 
effective mass for J\O is 2.0 MeV/c 2, for K0

- 4.0 MeV/c 2. 
The efficiency of registration for diffraction processes 
is from 1 upto 3 percent. 

The investigation has been performed at the 
Laboratory of Hiqh Enerqies, JINR. 

Communication of tne Joint 1nstitute for Nuclear Research. Dubna 1980 
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1. BBE,llEHME 

,l\nR nO~CKa HOB~X 4aCT~~ C HI 
pOBaH~e" Ha cepnyXOBCKOM YCKOpl 
pOMeTp C nponop~~OHanbH~M~ KaMI 
T~~ OCy~eCTBnReTCR B C~nbH~X B: 
HeHTpOHOB C RApaM~ yrnepoAHOH I 

cpeA~ KOTOp~X ecTb He~TpanbH~e 
1\ 0 ~n~ K0

, xopowo ~AeHT~4>~~~P~ 
pOMeTpOM I l l. 

B cneKTpax 34>4JeKTHBH~x Mace 
pOmAeH~R 04apoBaHH~X 4aCT~~ AOJ 
W~p~H~ KOTOp~X cpaBHHM~ C anna1 
MeTpa. 

B pa6oTax 1 1. 21 HafinnAan~cb E 
Mace J\ 017 + TT- np~ 2, 09 r3B/ c2 
0AHaKO AOCTOBepH~X 3aKn~4eH~H C 
3aHHbiM~ MaccaM~ He 6~n0 CAenaHC 
4eCKOH o6ecne4eHHOCT~ 3Kcnep~ME 
H~R CTaT~CT~KH, KaK M~H~MYM, He 
3AaTb HOBY~ 3Kcnep~MeHTanbHY~ ) 

B Ka4ecTBe KOOPA~HaTH~x AeTE 
6HC-2 6~n~ a~6paH~ nponop~~oHaJ 
nR~TCR 6onee 6~CTPOAeHCTBy~~M~ 
KpoMe TOro, nK no3BOnR~T OpraH~ 

sepcanbH~H 3anycK ycTaHOBK~ 1 31 • 
B AaHHOH pa6oTe on~c~saeTCR 

H~X 4aCT~~ cepnyxoacKoro ycKop~ 
p~CTI-IK~. 

2. 4>0PMHPOBAHHE nY4KA HE~TPC 

KaHan 4H Hea:1TpanbH~x 4acT~~ 
T~posaH Ha BHyTpeHH~~ 6ep~nn~ee 

HOH 20 MM nOA yrnoM 11,3 MpaA t 

BHyTpeHHRR M~WeHb pacnonomeHa e 
Ha paCCTORH~~ /-21/ MM OT OC~ 
npOTOHOB, 

nonHaR An~Ha KaHana 4H OT B~ 
3neMeHTOB oHC-2 COCTaBnReT OKOJ 



eTp 6HC-2 
KTep~-tcntKI-1 
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Ha KaHane He~TpanbH~x 4aCTI-14 
aH 6ec<t>~-tnbMOBbt~ MarH~-tTH~~ 
p COCTOI-IT 1-13 11 nponOp41-10Hanb
TpOMeTpa, AeTeKTopa M~OHOB 
eT41-1KOB 1-1 pafioTaeT Ha nHHHH 
eKTpOHHKa cneKTpOMeTpa 3aHH
~MAK. Pa3peweH~-te 4epeHKOBCKo
~eHHR no 3Hepr~-t~-t xopowo on~-t-

+ 1.1 
-0~ . Pa3peweH~-te no 3<t><l>eK-
3B/ 

AJlR A0 2,0 M3B/c 2,AnR K 0 
-

:Tpa41-11-1 AJlR AH<t>paK4HOHH~x 

3TOPHH s~coKHX 3HeprH~ OHRH. 
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1. BBEAEHHE 

,l\nR nOHCKa HOB~X 4aCTH4 C HeHyneB~M KBaHTOB~M 4HCnOM 1104a
poBaHHe11 Ha cepnyXOBCKOM YCKOPHTene C03AaH 6eC<!>HnbMOB~~ cneKT
pOMeTp C nponOp4HOHanbHbiMI-1 KaMepaMH - 6HC-2. noHCK HOB~X 4ac
TH4 OCy~eCTBnReTCR B CHnbH~X B3aHMQAe~CTBHRX npH CTOnKHOBeHHH 
HeHTPOHOB C RApaMH yrnepoAHO~ MHWeHH no npOAYKTaM pacnaAa, 
cpeAH KOTOp~X eCTb He~TpanbH~e CTpaHH~e 4aCTH4~, TaK~-te, KaK 
A0 Hn~-t K0

, xopowo HAeHTH<I>H4HPYeM~e MarHHTH~M HCKpOBbiM cneKT
poMeT pOM I 11. 

B cneKTpax 3<1>¢eKTHBH~X Mace A04epHHX npoAYKTOB B cny4ae 
pO~AeHHR 04apoaaHH~x 4aCTH4 AOn~H~ Ha6n~AaTbCR y3KHe n~-tKH, 

WHpHH~ KOTOp~X CpaBHHM~ C annapaTypHbiMH pa3peweHHRMH cneKTpO
MeTpa. 

B pa6oTax 1 1.21 Ha15nnAanHCb a~6pocbl B cneKTpax 3<l><l>eKTHBH~x 
Mace A 0 TT+TT- npH 2,09 r3B/c2 H 11. 0 1{'-K- npH 2,79 r3B/c 2. 
DAHaKo AOCTOBepH~X 3aKn~4eH~-t~ o cy~ecTBoBaHHH 4aCTH4 c yKa-
3aHHbtMH MaCCaMH He 6~no CAenaHO H3-3a HeAOCTaT04HOH CTaTHCTH-
4eCKO~ o6ecne4eHHOCTH 3Kcnep~-tMeHTanbH~x AaHH~x . .l\nR yaen~-t4e

HHR CTaTHCTHKH, KaK MHHHMYM, Ha nOpRAOK He06XOAHMO 6~no C0-
3AaTb HOBy~ 3KCnepHMeHTanbHY~ ycTaHOBKy. 

B Ka4eCTBe KOOPAHHaTH~X AeTeKTOpOB HOBOro cneKTPOMeTpa 
6HC-2 6~nH B~6paH~ nponop4HOHanbH~e KaMep~ /nK/, KOTOpble RB
nR~TCR 6onee 6~CTPOAeHCTBY~~MH no cpaBHeHH~ C HCKpOBWMH. 
KpoMe Toro, nK no3aonR~T opraH~-t30BaTb 6onee coaepweHH~~ "" YHH
aepcanbH~~ 3anycK ycTaHOBK~-t 1 31 . 

B AaHHOH pa6oTe onHc~saeTcR cxeMa 6HC-2 Ha ny4Ke HeHTpanb
H~x 4aCTH4 cepnyxoacKoro ycKOp~-tTenR H ero <!>H3H4eCKHe xapaKTe
PHCTHKH. 

2. <t>OPMHPOBAHHE nY4KA HE~TPOHOB 

KaHan 4H HeHTpanbH~x 4acTH4 cepnyxoacKoro ycKop~-tTenR op~-teH

T~-tpoaaH Ha BHyTpeHH~~ 6epHnnHeBy~ MHWeHb AHaMeTpoM 2 MM H AnH
HOH 20 MM nOA yrnoM 11,3 MpaA K 4HPKYnHpy~eMy ny4KY npOTOHOB. 
BHyTpeHHRR MHWeHb pacnono~eHa B BaKyyMHO~ KaMepe yCKOpHTenR 
Ha pacCTORHHH /-21/ MM OT OCH paBHOBeCHOH OpfiHT~ YCKOpeHH~X 

npOTOHOB. 
nonHaR AnHHa KaHana 4H OT BHyTpeHHeH MHWeHH AO ronOBH~X 

3neMeHTOB 6HC-2 COCTaBnReT OKano f5 M, ny40K HeHTpOHOB <I>OPMH-

3 
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4/r3B/c/ 

pyeTCR C~CTeMO~ ~3 Tpex 
CTanbH~X KOnn~MaTOpOB 

C CyMMapHO~ TOn~~HO~ 
9 MeTpOB, KOTOpble o6ec
ne4~Ba~T pa3Mep~ ny4Ka 
e o6nacT~ yrnepOAHO~ M~
weH~ cneKTpoMeTpa 48 MM 
no rop~30HTan~ ~ 65 MM 
no eepT~Kan~. 

OT raMMa-KBaHTOB ny40K 
04~~ancR A~cTaH4~0HHO 

ynpaBnReM~M CB~H40B~M 

raMMa-~~nbTpOM, MaKC~

ManbHaR TOn~~Ha KOTOporo 
MO~eT AOCT~raTb 20 CM. 
3apR~eHH~e 4acT~4~ YAa
nR~TCR ~3 ny4Ka noneM 
yCKOp~TenR /6 M/ ~ pac-

~ P;r3B/ c/ nono~eHHbiM HenocpeACTBeH-
~~~~~TOrr~rr~-.~------------.- HO 3a raMMa-~~nbTpOM no-

tO tK 2.6 3~ l,l SO 58 GG 

P~c. 1 . HMnynbCHbl~ cneKTP 
He~TpOHOB B KaHane He~Tpanb
H~X 4aCT~4 /4H/ cepnyXOBCKO-
ro yCKOp~TeJlR. 

neM MarH~Ta Cn-129. nocne 
MarH~Ta Cn-129 4aCT~4~ 
ny4Ka npOXOART no BaKyyM
npOBOAY· Ha B~XOAe KaHana 
ny40K COCTO~T B OCHOBHOM 
~3 He~TpOHOB C He6onbWO~ 
np~Mecb~ K~ -Me30HOB 
/-1,5 %/. 

HMnynbCHOe pacnpeAeneH~e He~TpoHoe 6~no 04eHeHo no peaK4~~ 
nepe3apRAK~ /p~c. 1/ 

np -+pn . 

HHTerpanbHaR ~HTeHc~BHOCTb He~TpOHOB, B~4~cneHHaR ~3 AaHH~x no 
ce4eH~~ nepe3apRAK~ no ABYM ~HTepeanaM ~Mnynbca, /25730/ r3B/c 
~ /30 735/ r3B/c, OKa3anaCb OA~HaKOBO~ ~ paBHO~ /0,85+0,2/· 106 

11 -He~TPOHOB np~ c6poce Ha BHyTpeHH~~ M~W€Hb 10 yCKOpeHH~X AO 
70 r3B npOTOHOB. 3TO 3Ha4eH~e HaXOA~TCR B xopoweM Cornac~~ 
c /0,7+0,3/· 10 6 He~TPOHOB- sen~4~Ho~, nony4eHHO~ ~3 noKa3aH~~ 
He~TPOHHOro MOH~Topa MN /p~c.2/. 

3. CnEKTPOHETP 

6noK-cxeMa pacnono~eH~R 3Kcnep~MeHTanbHO~ annapaTyp~ 6HC-2 
Ha KaHane 4H np~BeAeHa Ha p~c.2. 0CHOBY CneKTpOMeTpa COCTaBIJR
~T: MarH~T Cn-40, C~CTeMa ~ nK ~ C4~HT~nnR4~0HHbiX C4eT4~
KOB /r1/. AJ1R per~CTpa4~~ ~ ~AeHT~~~Ka4~~ 3neKTpOHOB, n03~TpO-
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P~c.2. 6noK-cxeMa 
pacnono~eH~R an
napaTyp~ 6HC-2 Ha 
KaHane 4H. 

HOB 
cne 
n~e 

/4C 
~~H 

MeT 
CTC 
~ r 
H~)( 

np~oo~ 

/ot< 
P~" 
/A/ 
CR 

Mel 

c :: 
nR 

B 3Kcnep~MeHTax no no~cKy o• 
H~THOrO nonR Cn-40 6~na Bbi6paHc 
nR~aR HMnynbCa 3apR~eHH~X 4aC1 
peceKa~~HX none Cn-40, H3MeHRnc 

3.2. nponop4~0HanbH~e KaMepb 

nK cneKTpOMeTpa HCnOnb3Y~TCf 
TaK ~ AilR BOCCTaHOBneH~R TpeKOE 
4~Tb: 

1/ B~COKY~ 3~~eKT~BHOCTb Tp~ 

B~X C06~T~~ np~ M~H~ManbHOM KOJ 
4aCT~4; 

2/ HaAe~HY~ pa6oTy cneKTpOM( 
C~BHOCTb~ 2• 10 7 He~TpOHOB/C np~ 
AO 20 r/cM 2. 

Pa3Mep~ pa6o4HX o6nacTe~ BCE 
~e ~X OCHOBH~e KOHCTpyKT~BH~e I 
Bee nK /3a ~CKn~4eH~eM nK2/ AB~ 
ra30BOM o6oeMe ABe c~rHanbH~e 1 

~ "y" - C ropH30HTanbHO~ HaMC 
po6HO KOHCTPYK4~R ~ xapaKTep~c· 

e pa6oTax / 5,6/ . Ha p~c. 3 H ~ n1 
pOMeTpa xapaKTep~CT~K~: 3aB~C~I 



pyeTCR C~CTeMO~ ~3 Tpex 
cTanbH~x Konn~MaTopoB 

C CYMMapHO~ TOn~~HO~ 
9 MeTpOB, KOTOpble o6ec
ne4~Ba~T pa3Mep~ ny4Ka 
B o6nacT~ yrnepOAHO~ M~
weH~ cneKTpOMeTpa 48 MM 
no rop~30HTan~ ~ 65 MM 
no BepT~Kanl-1. 

OT raMMa-KBaHTOB ny40K 
04~~ancR A1-1CTaH~I-10HHO 

ynpaBnReM~M CBI-1H~OB~M 

raMMa-~nbTpOM, MaKC!-1-
ManbHaR TOn~I-1Ha KOTOporo 
MO~eT AOCT~raTb 20 CM. 
3apR~eHH~e 4aCTI-1~~ YAa
nR~TCR 1-13 ny4Ka noneM 
YCKOp~TenR /6 M/ ~ pac-

r3B/c/nono~eHH~M HenocpeACTBeH-- HO 3a raMMa-$1-1nbTpOM no-
neM MarH~Ta Cn-129. nocne 
MarH~Ta Cn-129 4aCT~~~ 
ny4Ka npOXOART no BaKyyM
npOBOAY· Ha B~XOAe KaHana 
ny40K COCTOI-1T B OCHOBHOM 
1-13 He~TpOHOB C He60nbWO~ 
np~Mecb~ K~ -Me30HOB 
/-1,5 %/. 

TpOHOB 6blnO O~eHeHO no peaK~~~ 

POHOB, B~41-1CneHHaA 1-13 AaHH~X no 
epBanaM ~Mnynbca, /25730/ r3B/c 
a KOBO~ 1-1 paBHO~ /0, 85+0, 2/· 106 
-m~ M~WeHb 10 11 yCKOpeHHbiX AO 
3XOAI-1TCA B xopoweM cornac~1-1 

~4~Ho~, nony4eHHO~ ~3 noKa3aH~~ 
2/ . 

~p~MeHTanbHO~ annapaTYPbl 6HC-2 
. OcHoBy cneKTPOMeTpa cocTaBnA
nK ~ C~I-1HTI-1nnA~~OHH~X C4eT4~
~TH$~Ka~l-1~ 3neKTpOHOB, no3~Tpo-

P~c.2. 6noK-cxeMa 
pacnono~eH~A an
napaTyp~ 6~C-2 Ha 
KaHane 4H. 

HOB 1-1 raMMa-KBaHTOB B COCTaBe 
cneKTpOMeTpa ~MeeTCA 4epeHKOBCKI-1~ 

n~BHeB~~ AeTeKTop - rOAOCKon 
/4Cnn;. AnA per~cTpa~~~ ~ ~AeHT~
$~Ka~l-1~ MOOHOB B COCTaB cneKTpO
MeTpa BXOA~T AeTeKTOp M~OHOB, CO
CTOA~~~ 1-13 ~ene3HbiX nornoT1-1Tene~ 

~ rOAOCKOn~4eCK~X C~~HTI-1nnA~I-10H

H~X C4eT4~KOB r2, r3. He6onbwaA 
np~MeCb B ny4Ke 3apA~eHH~X 4aCTI-1~ 

/oKono 1,5%/ "y6~paeTcA" H3 3Kcne
P~MeHTa c4eT4~KOM aHT~coBnaAeHI-1~ 

/A/. noTOK He~TpOHOB KOHTpon~pyeT
CR He~TpOHH~M MOH~TOpOM (MN). 

3. 1. MarH~T 

B 6HC-2 ~cnonb3yeTCA cneKTpo
MeTpH4eCK~~ MarH~T T~na Cn-40 / 4/ 
c 3$$eKT~BHO~ An~Ho~ MarH~THoro no
nA 200 CM H anepTypo~ /100x29/ CM~ 

B 3Kcnep~MeHTax no no~cKy 04apoBaHH~X 4aCTH~ senH4HHa Mar
HHTHoro nOnA Cn-40 6~na B~6paHa TaK, 4T06~ nonepe4HaA COCTaB
nAIOUiaA HMnynbCa 3apA~eHHbiX 4aCTH~, per~cTp~pyeM~X 6~C-2 H ne
peceKa~~HX none Cn-40, ~3MeHAnacb Ha 0,64 r3B/c. 

3.2. nponop~~OHanbH~e KaMep~ 
/ 3 / nK cneKTpOMeTpa HCnonb3Y~TCA KaK B CHCTeMe 3anycKa 6HC-2, 

TaK ~ AnA BOCCTaHOBneHI-1A TpeKOB 4aCT~~. 0HH n03BOnA~T o6ecne-
41-1Tb: 

1/ B~COKy~ 3$$eKTI-1BHOCTb Tp~rrepa ~ per~CTpa~~H ·MHOrOTpeKO
B~X C06~T~~ np~ MHHI-1ManbHOM KOn~4eCTBe Be~eCTBa B AeTeKTOpax 
4aCT~~; 

2/ HaAe~Hy~ pa60TY cneKTpOMeTpa B ny4Ke He~TpOHOB C ~HTeH
C~BHOCTb~ 2• 10 7 He~TpOHOB/C npl-1 TOn~~He pa6o4e~ M~WeH~ OT 1 
AO 20 r/cM 2. 

Pa3Mep~ pa6o4~X o6nacTe~ Bcex T~noB nK cneKTpoMeTpa, a TaK
~e ~X OCHOBH~e KOHCTpyKT~BH~e napaMeTp~ np~BeAeH~ B Ta6n;1. 
Bee nK /3a HCKn~4eH~eM nK2/ ABYXKOOPA~HaTH~e ~ COAep~aT B OAHOM 
ra30BOM 06'beMe ABe C~ rHanbH~e nnOCKOCTH: "X" - C BepT!-1KanbHO~ 
H "y"- C ropH30HTanbHO~ HaMOTKO~ Cl-1rHanbH~X npoBonoK. noA
p06HO KOHCTPYK~~A H xapaKTepHCTHKI-1 nK cneKTpOMeTpa OnHCaH~ 
B pa6oTax / 5,6 / Ha pHC.3 H 4 npeACTaBneH~ THn~4H~e AnA nK cneKT
poMeTpa xapaK~epHCT~3aBHCHMOCTH 3$$eKTHBHOCT~ perHCTpa~~H 
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PHc.3. THnH4HaR saBHCHMOCTb 3$ 
HOCTH perHCTpaUHH sapRmeHH~X 4 
nK 6HC-2 H HHTeHCHBHOCTH W~MOB 
HMnynbCOB /HHmHRR KpHBaR/ OT n 
meHHOro K nK HanpRmeHHR. 

PHc.4. npocTpaHCTBeHHOe paspew 
nK /a ~ 0,6 MM/. 

npOXOmAeHHR sapRmeHH~X 4aCTHU 
CHrHanoB OT npHnOmeHHOro K nK 
paKTepH3y~~ee npOCTpaHCTBeHHY~ 

npocTpaHCTBeHHaR KOppeKTHpO 
APYr APYra e nporpaMMe reoMeTp 
npOH3BOAHnacb MeTOAOM BOCCTaHO 
rHCTpHpOBaHHbiX ycTaHOBKOH np H 
MarHHTe. npH 3TOM BenH4HHa OC T 
wana 17 3 raycc. 3TOT MeTOA nos 
HOCTb~ He xyme +0, 1 MM . 06~aR 

"npHBR3aHa 11 K ny4Ky 4aCTHU H U 
AHHaT- B UeHTpe Cn--41) ,OCb z
HOB, OCb Y - BBepx, OCb X - Ta 
npaeoi1. 

3.3. CUHHTHnnRUHDHH~e C4eTY 

6 CHCTeMy CUHHTHnnRUHOHH~X 
KaMH, BXOART cneAY~~He 3neMeHT 

1 . CHCTeMa MOHHTOpHpOBaHHR 
H3 Tpex C4eT4HKOB AHaMeTpOM 12 
1 CM, MemAY nepB~M H B~Op~M CL 
nnaCTHHa TOn~HHOH 4 MM /4,54 r 
BKn~4eH Ha aHTHCOBnaAeHHR C OC 
ny4Ka Hei1TpanbH~x 4acTHU. HMn) 
KpOMe KOHTpOnR Hei1TpOHHOrO ny L 
UHH pa60T~ YCTaHOBKH C pa60TO~ 
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PHc.3. THnH4Ha~ aaBHCHMOCTb 3¢¢eKTHB
HOCTH perHCTpa~HH aap~meHH~X 4aCTH~ 

nK 61-iC-2 H HHTeHCHBHOCTH WYMOBbiX 
HMnynbCOB /HHmH~~ KpHBa~/ OT npHnO
meHHOrO K nK Hanp~meHH~. 

PHc.4. npocTpaHCTBeHHOe paapeweHHe ~ 
nK /a~ o.~ MM/. 

npOXOmAeHH~ aap~meHH~X 4aCTH~ 4epe3 nK, HHTeHCHBHOCTH wyMOB~X 
CHrHanOB OT npHnOmeHHOrO K nK Hanp~meHH~ H pacnpeAeneHHe, xa
paKTepH3y~~ee npOCTpaHCTBeHHY~ T04HOCTb nK COOTBeTCTBeHHO. 

npocTpaHCTBeHHa~ KOppeKTHpOBKa "nonomeHH~ 11 nK OTHOCHTenbHO 
APYr APyra B nporpaMMe reoMeTpH4ecKo~ peKOHCTPYK~HH TpeKoB 
npOH3BOAHnacb MeTOAOM BOCCTaHOBneHH~ TpaeKTOpH~ 4aCTH~, aape
rHCTpHpOBaHH~X ycTaHOBKO~ npH B~Kn~4eHHOM H pa3MarHH4eHHOM 
MarHHTe. npH 3TOM BenH4HHa OCTaT04HOrO nonR B Cn-4Q He npeB~
wana 1 -;- 3 raycc. 3ToT MeTOA noasonReT "cBR3aTb" see nK c T04-
HOCTb~ He xyme +0, 1 MM. 06~a~ CHCTeMa KOOpAHHaT cneKTpOMeTpa 
"npHB~3aHa 11 K ny4Ky 4aCTH~ H ~eHTpy MarHHTa Cn-40: Ha4ano KOOp

AHHaT- B ~eHTpe Cn~40,0Cb Z- no HanpaBneHH~ ABHmeHHR He~TpO
HOB, OCb Y - BBepx, OCb X - TaK, 4T06~ CHCTeMa KOOPAHHaT 6~na 
npaso~. 

3.3. C~HHTHnnR~HOHH~e c4eT4HKH 

B CHCTeMy c~HHTHnnR~HOHH~x AeTeKTopos,o6paayeMy~ 50 c4eT4H
KaMH, BXOART cneAY~~He 3neMeHT~: 

1. CHCTeMa MOHHTOpHpOBaHHR He~TpOHHOrO ny4Ka (MN), COCTOR~aR 

H3 Tpex C4eT4HKOB AHaMeTpOM 120 MM H TOn~HHO~ C~H~THnnRTOPOB 
1 CM, MemAY nepB~M H B~Op~M C4eT4HKaMH pacnonomeHa CBHH~OBaR 
nnaCTHHa TOn~HHO~ 4 MM /4,54 r/cM2/, npH 3TOM nepBbl~ C4eT4HK 
BKn~4eH Ha aHTHCOBnaAeHH~ C OCTanbHbiMH ABYMR An~ B~AeneHHR H3 
ny4Ka He~TpanbH~X 4aCTH~. 1-iMnynbC~ C He~TpOHHOrO MOHHTOpa 
KpOMe KOHTpOnR He~TpOHHOrO ny4Ka B~nOnHRnH ¢YHK~HH CHHXpOHH3a
~HH pa60T~ YCTaHOBKH C pa60TO~ YCKOpHTenR. 
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2, roAOCKOn~4eCKa~ nnocKOCTb /r1/, COCTO~~a~ ~3 14 C4eT4~
KOB c pa3MepaM~ /200x650x10/ MM 3.~cnonb3yeTc~ a c~cTeMe 3anycKa 
no 4~cny cpa6oTasw~x c4eT4~Kos. 

3. roAOCKOn~4eCK~e nnocKOCTH /r2, r3/ BMeCTe C 4eT~pbM~ 4y
ryHH~M~ Ky6aM~ pa3MepOM /1,0x1,0x1,25/ M3 Ka~A~H o6pa3y~T Ae
TeKTOp, npeAHa3Ha4eHH~H An~ per~cTpa~~~ ~ HAeHT~~HKa~~~ M~OHOB 

OT pacnaAa BTOPH4H~X 4aCT~~. nnocKOCTb r2 COAep~~T 12 C4eT4~
KOB C pa3MepaM~ /400x600x20/ MM 3,nnoCKOCTb r3 COCTO~T ~3 20 
C4eT4~KOB pa3MepOM /200x650x10/ MM 3, 06~ee KOn~4eCTBO Be~eCTBa 
B AeTeKTOpe M~HOB COCTaBn~eT OKOnO 20 ~AePHWX An~H. 

4. C4eT4~K aHT~cosnaAeH~H, pacnono~eHHWH AO yrnepOAHOH M~
weH~, pa3MepOM /250x250x10/ MM 3 cny~~T An~ 11 nOAaBneH~~ 11 OCTaB
weHC~ 3ap~~eHHOH ~paK~~~ ny4Ka /oKono 1,5%/. 

Bo scex c~~HTHnn~~HOHHwx cneKTpoMeTpax ~cnonb30BaH~ nnacT~-
4eCK~e c~~HTHnn~TOPbl ~ ~TOyMHO~~Ten~ ~3Y- 30 c Aen~Ten~MH, 
nOAOfipaHHWMH no MaKC~MyMy c~rHana, 

3.4. 4epeHKOBCK~H cneKTpoMeTp nonHoro norno~eH~~ /4Cnn; 

4epeHKOBCK~H rOAOCKon c03AaH An~ per~cTpa~~~ 3neKTpoHos 
~ raMMa-KBaHTOB OT pacnaAOB BTOpH4HWX 4aCTH~. 0H MO~eT fiWTb 
TaK~e ~CnOnb30BaH An~ r.oAaBneHH~ ~Ha OT aApOHOB ~ M~OHOB/ 7 -lO / 

roAOCKOn COCTO~T H3 140 ~AeHT~4HWX 3neMeHTOB C paA~aTOpOM 
~3 CB~H~OBOro CTeKna T~-1 /paA~a~HOHHa~ An~Ha ~2,5 CM/, o6pa-
3y~~~X ABa nne4a /no 70 3neMeHTOB s Ka~AOM nne4e/, pacnono~eH
HhiX cnpasa ~ cnesa OT oc~ ycTaHOBK~ /eM. p~c.2/. 

B 4Cnn np~MeHeH~ ~oToyMHo~~TenH T~na ~3Y-110 c A~aMeTpoM 
~OTOKaTOAa 70 MM, An~TenbHOCTb C~rHana C ~3Y - /150+180/ HC. 
B Ka~AOM 3neMeHTe ~cnonb30BaH 6noK cB~H~osoro cTeKna c pa3Me
paM~ /100x100x350/ MM~ noApOfiHO KOHCTpyK~H~ ~ XapaKTep~CT~K~ 
OAHoro 3neMeHTa 4Cnn on~caH~ a pa6oTe 1 11 1 • 

3HepreTH4eCKOe pa3peweH~e 3neMeHTOB 4epeHKOBCKOrO rOAOCKO
na ~CCneAOBanOCb Ha Kan~6pOB04HOM ny4Ke n03HTpOHOB 1 12 1 B AHa
na30He 3HeprHH aT 200 AO 600 M3B. CpeAHee 3HepreT~4ecKoe pa3-
peweHHe 3neMeHTOB B 3aB~CHMOCT~ OT 3HeprH~ ny4Ka no3~Tp0HOB 
on~c~saeTc~ ~opMynoH 

~E ( FWHM) = 11..:-t ::.6:~ , 
E v' E/r3B/ 

/1/ 

rAe E ~3MeH~eTC~ OT 0,2 AO 0,6 r3B. 
Kan~6poso4H~H ny40K 3neKTPOHOB Ha KaHane 4H cepnyxoscKoro 

ycKop~Ten~ /np~ B~BeAeHHOM raMMa-~HnbTpe/ ~MeeT pa36poc no 
~MnynbcaM np~MepHo TaKara ~e nop~AKa, 4TO H pa3peweHHe cneKTpo
MeTpa. Ha ny4Ke 3neKTpOHOB co cpeAHeH 3Hepr~eH 5 r3B, pO~AeH

H~X B KaHane 4H, fi~no nony4eHO pa3peWeH~e OKano 10%. npH 3TOM 
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K TFII-1001• 

P~c.5. 6noK-cxeMa 3neKTpOHHO 
annapaTyp~ nHC-2. 

3.5. 3neKTPOHHa~ annapaTypa c 

3neKTpOH~Ka 6HC-2 COCTO~T ~3 
HenocpeACTBeHHO Ha nK / 6,13/ , TaK 
KAMAK. Be~ annapaTypa 3aHHMaeT c 
CBOeMy ~yHK~~OHanbHOMy Ha3Ha4eH~ 
AeneHa Ha cneAY~~~e rpynn~. 

1. AnnapaTypa 3anycKa, 3aAa4• 
H~e ~Mnynbca 3anycKa cneKTpoMeTI 
cTaBn~eT Ma~op~TapHa~ nor~Ka, ~· 

C nK H C~rHan~ CO C~~HT~nn~~HOHI 
3BOn~eT B~Aen~Tb co6~T~~ c onpe, 
B KOHe4HOM COCTO~H~~, An~ BbiAen• 
pOHaM~ ~ raMMa-KBaHTaM~ B KOHe41 
ycTaHOBK~ MOryT fi~Tb BKD~4eH~ ~ 

~cnonb3Y~Tc~ c~rHan~ 4Cnn, B3~TI 
3aAeP~Ka ~Mnynbca 3anycKa OT MO• 
B yrnepOAHOH M~WeH~ COCTaBn~eT 
peweH~e c~cTeM~ 3anycKa, o6ycno 
p~TapHOH nor~K~ 1 3 ' . He npes~wae 

2. AnnapaTypa per~cTpa~~~ 3a 
B ABe seTB~ KAMAK, no 7 KpeHTOB 
B ee cocTaB sxoA~T per~cTp~py~~ 
KaHanos/,3aP~Anso-~~~pos~e npen 



~ /r2, r3/ BMeCTe C 4eT~pbMR 4y-
,0x1,25/ M3 Ka~A~~ o6paay~T Ae
~rMCTpa~MM M MAeHTM$MKa~MM M~OHOB 
ln~CKOCTb r2 COAep~MT 12 C4eT4~
IM .nnoCKOCTb r3 COCTOMT M3 20 
1/ MM3. Q6~ee KOnM4eCTBO BetlleCTBa 
OKano 20 AAePHWX AnHH, 
pacnono~eHHW~ AO yrnepOAHO~ MH-
13 cny~MT AnA "noAaBneHMA11 OCTaB-

/OKono 1 , 5%/. 
eKTpOMeTpax MCnOnb30BaH~ nnaCTM
O~~TenM '3Y-30 C AenMTenAMI-1, 
ana. 

TP nonHero nornot~~eHMA /Ycnn; 

H AnA perMcTpa~MM 3neKTpoHos 
)PH4HWX 4aCTM~. OH Mo~eT 6~Tb 
1A $aHa OT aApOHOB 1-1 M~OHOB/ 7-10 / 
~TM4HWX 3neMeHTOB C paAMaTOpOM • 
1a~MOHHaA AnMHa "'2, 5 CM/, o6pa
ros B Ka~AOM nne4e/, pacnono~eH
iOBKM /CM. p~c.2/. 

ren~-1 TMna $3Y-110 C AMaMeTpOM 
_cMrHana c '3Y - /1507180/ He. 
>nOK CBMH~OBOro CTeKna C pa3Me
l KOHCTpyK~MA M xapaKTepMCTMKM 
pa6oTe 1111. 

leMeHTOB 4epeHKOBCKOro rOAOCKO
OM ny4Ke n03MTPOHOB / 12/ B AMa-
6, CpeAHee 3HepreTM4ecKoe paa-

OT 3HeprMM ny4Ka no3~TpOHOB 

/1/ 

r3B. 

)B Ha KaHane 4H cepnyxoacKoro 
3-$MnbTpe/ MMeeT paa6poc no 
)AAKa, 4TO M paapeweHMe cneKTpo
)eAHe~ 3HeprMe~ 5 raB, pO~AeH
)a3peweHHe OKano 10%. npH 3TOM 

K T~-10011 

P1-1c.5. 6noK-cxeMa 3neKTpOHHO~ 
annapaTypbl nHC-2. 

3HepreT~4eCK~~ paa6poc 
3neKTpOHOB B ny4Ke co
CTaBnRn oKono 8%. Co6-
CTBeHHOe 3HepreT~4eCKOe 
paapeweH~e cneKTpoMeTpa 
c y4eToM nonpaBK~ Ha 
3HepreT~4ecK~~ paa6poc 
3neKTpOHOB COCTaBnReT 
/5~6/ % , 4TO AOCTaT04HO 
xopowo cornacyeTcR 
c <l>OpMyno~ /1/. 

n~He~HOCTb 3aB~C~MO

CT~ aMnnMTYA~ CMrHana 
Ycnn oT 3Hepr~M HaneTa~
~~x 3neKTpOHOB npoaepR
nacb AO 3HeprMM 3neKT
pOHOB 20 r3B. 0TKnOHe
HMe OT n~He~HOCTM B 3TOM 
AManaaoHe 3Hepr~~ 6b1no 
He xy~e /~0, 7%/. 

3.5. 3neKTPOHHaR annapaTypa cneKTpoMeTpa 

3neKTpOH~Ka 6HC-2 COCTOMT ~3 annapaTyp~, KaK pa3Me~eHHO~ 
HenocpeACTBeHHO Ha nK / 6,131, TaK M pacnono~eHHO~ B Kpe~TaX 
KAMAK. BcR annapaTypa aaHMMaeT oKono 35 Kpe~TOB /pMc.5/. no 
CBOeMy $yHK~~OHanbHOMy Ha3Ha4eHM~ 3neKTp0HMKa MO~eT 6~Tb pa3-
AeneHa Ha cneAY~~Me rpynn~. 

1. AnnapaTypa aanycKa, 3aAa4e~ KOTOpO~ RBnReTCR $OpMMpOBa
HMe MMnynbca aanycKa cneKTpoMeTpa. OcHoBy CMCTeM~ aanycKa co
cTaBnReT Ma~OpMTapHaR norMKa, MCnonb3Y~~aR CVIrHanbl 11 6biCTpOe HnH" 
C nK M CMrHan~ CO C~MHTMnnR~MOHHOrO rOAOCKOna r1, KOTOpaR no-
3BOnReT B~AenRTb C06~TMR C onpeAeneHH~M 4MCnOM BTOpM4H~X 4aCTM~ 
B KOHe4HOM COCTORHMM. ,llnR BbiAeneHMA C06biTM~ C M~OHaMM, 3neKT
pOHaMM M raMMa-KBaHTaMVI B KOHe4HOM COCTORHM~ B CMCTeMy aanycKa 
ycTaHOBKM MoryT 6~Tb BKn~4eH~ AeTeKTOp M~OHOB ~ YCnn. npM 3TOM 
Mcnonbay~TcR c1-1rHan~ Ycnn, B3RT~e c nocneAHMX A~HOAOB $3Y-110. 
3aAep~Ka MMnynbca aanycKa OT MOMeHTa B3aVIMOAe~CTB~R He~TpOHa 

B yrnepOAHO~ MMWeH~ COCTaBnReT /0,~~0,6/ MKC, BpeMeHHOe paa
peweHV!e cMcTeMbl aanycKa, o6ycnosneHHOe npMMeHeH~eM nK M Ma~o
pMTapHo~ nor~KM / 3 ' . He npeBblwaeT /120 7150/ HC. 

2. AnnapaTypa perMCTpa~MM aaHV!MaeT 14 Kpe~TOB M o6beAMHeHa 
B ABe aeTB~ KAMAK, no 7 Kpe~TOB a Ka~AO~ aeTBVI I Cl 7 C7 , p1-1c. 5/. 
6 ee COCTaB BXOAMT per~CTpMpy~~aR 3ne KTpOHV!Ka nK /CBbiWec;oQO 
KaHanoa/,aapRAnao-~~~poa~e npen~pa~oaaT en~ YCnn/3Un-39 2 , 144 
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PHe.6. rHeTorpaM
Ma, xapaKTepH3y~

IJiaR A11HHY eo6bi
THR B 6a~TaX, 

KaHana/, perHeTpbl AJ1R eHeTeMbl el.IHHTHJ1J1R-
1.1HOHHbiX e4eT4HKOB /50 KaHaJlOB/, a TaK>Ke 
Ha6op nepee4eTHbiX exeM /2C4-415, 2AC-421/ . 
OeHOBHO~ Ha6op 3JleKTPOHHKH nK eoeTaBJlR~T 

6noKH perHeTpaliHH 922 G2 /180 wT./~ 
noAp06HO 3JleKTPOHHKa 3anyeKa H perHeT

pal.IHH 6HC-2 onHeaHa e pa6oTax 13-161. 
AnHHa MaeeHea HH¢QpMal.IHH Ha OAHO eo6biTHe 
pasHa 40CF 600 6a~T, 4To YAanoeb 
AOeTH4b nepeAa4e~ B 3BM enos TOJlbKO e He
Hyneeo~ HH<!><>pMal.IHe~ 1 16 1

. 

Ha pHe,6 npeAeTaeneHo paenpeAeneHHe, 
xapaKTepH3Y~Uiee AJ1HHY eo6b1THR B 6a~TaX. 

3 . 3neKTpOHHKa eBR3H o6eene4HBaeT pa-
6oTy eneKTpOMeTpa Ha JlHHHH e ABYMR 3BM, 
EC-1 040 H TPA-1001i. Bee Kpe~Tbl e perHeT
PHPY~llle~ 3JleKTPOHHKO~ 4epea eTaHAapTHble 

KOHTponnepbl THna CAM.1 .01 1171 /eM. pHe.5/ eBR3aHbl e YHHBepeanb
HbiM APa~eepoM I eHeTeMHbiM Kpe~TOM 1 11l'7'7H 4epea Hero e 3BM 
EC-1 040 H TPA-1001 i. CeR3b e 3BM EC-1 040 oey1J1eeTBJ1ReTeR 4epea 
eeneKTOPHbl~ KaHan / 181. eBR3b e TPA-lOOli - 4epea nporpaMMHbl~ 
KaHaJl 3TO~ MaWHHbl , MepTBOe BpeMR npH nepeAa4e OAHOrO eonbiTHR 
B 3BM EC-1040 eoeTaBJlReT 11 7 13 Me H o6yeJlOBJleHO HaJ1H4HeM HH
~OpMa4HH, BbiXOARIJie~ H3 yeTaHOBKH B BHAe 4eTblpex MaeeHBOB/19~ 

4. 3neKTp0HHKY ynpaBJleHHR H KOHTpOJlR o6paayeT Ha6op JlOrH-
4eeKHX 6JlOKOB, npeAHa3Ha4eHHbiX AJlR eHHXpOHH3al\HH pa60Tbl eneKT
pOMeTpa e yeKOpHTeJleM H opraHH3al\HH eHrHaJlOB npepb!BaHHR AllR 
3BM, a TaK>Ke Ha6op nporpaMMHO ynpaBJlReMbiX 6JlOKOB, eny>KalJIHX 
AJ1R H3MepeHHR xapaKTepHeTHK AeTeKTOpOB H KOHTpOllR eHeTeMbl 
e4HTbiBaHHR 119 /. HanpHMep, e noMOIJib~ 6110Ka Ha6opa KOHeTaHT MO>K
HO ynpaBJlRTb pa60TO~ eneKTpOMeTpa, 3aHOeHTb eny>Ke6Hy~ HH~OpMa

l\H~ H 3aAaBaTb pe>KHM o6pa6oTKH OH-Jla~H. 

3.6. nporpaMMHOe o6eene4eHHe eneKTpOMeTpa 

B nporpaMMHoe o6eene4eHHe 6HC-2 BXOART eneAY~IIIHe nporpaMMbl: 

1. nporpaMMa npHeMa, KOHTPOJlR H HaKonneHHR HH~OpMal\HH, RB-
llR~aReR Bblewe~ no npHOPHTeTy epeAH nporpaMM 3BM EC-1040. 0Ha 
oeyUieeTBJlReT nOAfOTOBKY perHeTpHpy~e~ annapaTypbl eneKTpOMeT
pa, paapewaeT Bblpa6oTKY eHrHana ''TpHrre~'. opraHHayeT 4TeHHe 
HH~OpMal\HH H3 yeTaHOBKH H 3anHeb1BaeT ee Ha MarHHTHble JleHTbl. 

BXOAHO~ MaeeHB AaHHbiX nOABepraeTeR B 3BM KOHTpOJl~ no eneAy~
IJIHM npH3HaKaM: 
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a/ KpaTHa JlH AJlHHa MaeeHBa 
BO H3 yeTaHOBKH - ABaAllaTH4eT~ 

BJlReTeR no6a~THOj 
6/ Bee JlH HOMepa Kpe~TOB H 

eylJieeTBYIOIJIHMj 
e/ He HapyweHa JlH noeneAOBa 

npOBOJ104eK nK. 
B eny4ae HapyweHHR KaKoro-n 

aBTOMaTH4eeKH BbiAaeTeR eOOTBeT 
3anHeb AaHHbiX Ha MarHHTHyiO 

B KaKOM OHH noeTynaiOT H3 yeTaH 
eoeTaBnReT 64 K6a~T. 

C 1.1e11b~ nony4eHHR HH<!><>pMal\H 
noeTyna~IJIHX e EC-1040 AaHHbiX o 
nony4HTb eneAYIOIJIY~ HH~OpMal.IHIO : 

1/ ABHHble 0 pa6oTe eHeTeMbl I 
JlOK, KOJ1H4eeTBO OTKa30B, KOJ1H4• 
poe, TpeKOBble 3~eKTHBHOeTH nK 

2/ AaHHble o pa6oTe el\HHTHJlll . 
epa6aTb1BaHHR H KOJ1H4eCTBO KJlaC 

3/ AaHHble o pa6oTe 4Cnn: 4a• 
Hble pacnpeAeneHHR AJlR Ka>KAoro 1 

4/ AaHHble 0 pa6oTe CHCTeMbl 1 

l\HKJl yCKOpHTeJlR, AJlHHbl B 6a~Ta; 

l\HKJla, 
KonH4eCTBO Heo6xOAHMbiX 3Kcn• 

c nep¢oKapT e Ha4ane RUNa 
KH. Bb1BOA aaKaaaHHO~ HH¢OpMal\H~ 
aBTOMaTH4eeKH HJlH B npOH3BOJ1bHt 
MeHTaTopa, no Tpe6oBaHH~ Ha ne• 
TOnOnOrHH OTAeJlbHbiX C06b1TH~. 

2. TecT-nporpaMMbl npeAHaaHa• 
6oTbl OTAeJlbHbiX yanoe cneKTpoMel 
KOHTpOJlb OCylJieCTBJlReTCR C nOMOU 
HMeeT 6onee BbiCOKH~ npHOPHTeT r 
pOJlb MO>KeT OCylJieCTBJlRTbeR TaK>KE 
MOIJib~ 3THX nporpaMM npOH3BOAHTC 
H KOHTPOilb 4Cnn, nOA60p 3aAep>KE 
1108 H T.A. 

3. nporpaMMbl reoMeTpH4ecKo~ 

npOH3BOART BOCeTaHOBJleHHe Tpae~ 

ycTaHOBKo~, onpeAeneHHe reoMeT~ 
MeTpOB C06b1THR, npOH3BOAfiT aanH 
napaMeTpaMH Ha MarHHTHy~ JleHTY 



, perl1eTpbi AJlfl el1eTeMbl e~.ti1HTI1nnfl -

e4eT411KOa /50 KaHanoa/, a TaKme 
epee4eTH~x exeM /2C4-415, 2AC-421/ . 
~ Ha6op 3neKTpOH11KI1 nK eoeTaanfl~T 

erl1eTpa~.tl111 922 G2 /180 wT./. 
06HO 3neKTpOHI1Ka 3anyeKa 11 per11e T- ~( 
~C-2 0n11eaHa a pa6oTaX / 3-16 / . 

aee11aa 11H¢QpMai.tl111 Ha OAHO eo6~T~e I t 
40!r. 600 6a~T, 4TO YAanoeb 

nepeAa4e~ a 3BM enoa TonbKo e He-
11H¢QpMa~.t~e~ I 
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~e.G npeAeTaaneHo paenpeAeneH~e, 
:>~3y~~ee AJ111HY eo6~T~fl a 6a~Tax. 

leKTpOH~Ka eBfl311 o6eene4~aaeT pa
~KTPOMeTpa Ha ni1HI1~ C ABYMfl 3BM, 

11 TPA-1001i. Bee Kpe~T~ c pen1cT
l 3neKTpOH11KO~ 4epe3 CTaHAapTH~e 
'eM. p~c.5/ Caf!3aH~ C YH~aepcanb
·oM 1 ~ 4epe3 Hero e 3BM 
IM EC-1040 oey~eeTanfleTefl 4epe3 
: TPA-1001i - 4epe3 nporpaMMHbl~ 
~ Mfl np11 nepeAa4e OAHOro cofibiT~fl 

Me 11 o6yenoaneHo Hanl1411eM 11H-
3 K~ a a11Ae 4eTblpex Maee11aoa-/ 19/, 

KOHTponfl o6pa3yeT Ha6op nori1-
AJlfl CI1HXpOH113altl111 pa60Tbl cneKT-

3aL.t1111 el1rHanoa npep~aaHI1fl Anfl 
ynpaanfleM~x 6noKoa, cnyma~11x 

TeKTOpoa 11 KOHTpOnfl e11eTeM~ 

MO~b~ 6noKa Ha6opa KOHCTaHT Mom
Tpa, 3aHOei1Tb cnyme6Hy~ 11H~OpMa-
OH-na~H. 

e cneKTpoMeTpa 

AC-2 axOAflT cneAY~~e nporpaMM~: 

Ofl 11 HaKonneHI1R 11H~OpMaL.t~l1, f!a
: peAH nporpaMM 3BM EC-1040. 0Ha 
:>HPYIOOie~ annapaTyp~ cneKTpoMeT- , ( 
~ "TpHrrep", opraHI13yeT 4TeHHe 
:~aaeT ee Ha MarHHTH~e neHT~. t 
:> r aeTCfl a 3BM KOHTpon~ no cneAy~-

a/ KpaTHa nH AJ111Ha Macc11aa AaHH~X TpeM, T.K. a~XOAHOe cno
ao H3 ycTaHOaKH - AaaA~.taTH4eT~pexpa3pflAHOe, a npHeM ocy~eCT
anfleTCfl no6a~THo; 

6/ ace nH HOMepa Kpe~TOa 11 CTaHL.tH~ COOTaeTCTay~T peanbHO 
cy~ecTay~~HMj 

a/ He HapyweHa nH nocneAoaaTenbHOCTb ao3pacTaHI1fl HOMepoa 
npoaono4eK nK. 

B cny4ae HapyweHI1fl KaKoro-nH6o 113 3TI1X ycnoaH~ Ha ne4aTb 
aaTOMaT~4eCKI1 a~AaeTCfl COOTBeTCTBYIOOiafl A11arHOCTI1Ka, 

3anHCb AaHH~X Ha MarHI1THY~ neHTY npOI13aOA~TCfl a TOM ~OpMaTe, 
a KaKOM OHI1 nOCTyna~T H3 ycTaHOBKI1, EMKOCTb BXOAHOrO 6y~epa 
COCTaanfleT 64 K6a~T. 

C ~.tenb~ nony4eH~fl 11H¢opMa~.ti1H o pa6oTe cneKTPOMeTpa 48CTb 
nocTyna~~11X B EC-1040 ABHH~X o6pa6aT~aaeTCfl. npH 3TOM MOmHO 
nony411Tb cneAY~~Y~ 11H¢QpM8Lt11~: 

1/ ABHH~e 0 pa6oTe CI1CTeM~ nK: 48CTOT~ cpa6aT~B8HHfl npOBO
noK, KOnH4eCTBO OTK830B, KOnl14eCTBO KnacTepOB, pa3Mep KnacTe
poB, TpeKOBble 3~eKTI1BHOCTH nK; 

2/ ABHH~e 0 pa6oTe Ci.tHHTHnnflL.tHOHH~X AeTeKTOpOB: 4aCTOT~ 
cpa6aT~BaHHfl H KOnH4eCTBO KnacTepoa; 

3/ AaHH~e o pa6oTe 4Cnn: 4aCTOT~ cpa6aT~BaHHfl 11 a Mnni1 TYA
H~e pacnpeAeneHHfl AJlfl KamAoro MOAYnfl; 

4/ AaHH~e 0 pa6oTe CI1CTeM~ C411T~BaHI1fl : 411CnO C06~TH~ 3a 
i.ti1Kn YCKOPHTenfl, AJlHHbl B 6a~Tax OTAenbH~X MaC CI1BOB, C06biTHfl, 
LtHKna. 

Konl14eCTBO Heo6xOAHMbiX 3KcnepHMeHTaTopy rHcTorpaMM 3aAaeTCfl 
c nep~oKapT a Ha4ane RUNa HnH a npo~.tecce Ha6opa cTaTHCTI1-
KH. B~aOA 3aKa3aHHO~ HH~OpMai.tHH Ha ne4aTb npoH3BOAHTCfl B KOHL.te 
aaTOMaTH4eCKH HnH B npOH3BOnbH~~ MOMeHT no Tpe60B8HH~ 3KCnepH
MeHTaTOpa, no Tpe60B8HH~ Ha ne4aTb a~BOAflTCfl TaKme 11 KapTHHKH 11 

TOnonorHH OTAenbH~X C06~TH~. 

2. TecT-nporpaMM~ npeAHa3Ha4eH~ Anfl AeTanbHO~ npoaepKH pa-
6oT~ OTAenbH~X y3nOB cneKTpOMeTpa 11 C~CTeM~ C4HT~BaH11fl 3TOT 
KOHTponb ocy~ecTBnfleTCfl c noMo~b~ Mano~ 3BM TPA-1001i12?koTopafl 
HMeeT 6onee B~COKH~ npHOPHTeT no cpaaHeHH~ c 3BM EC-1040. KoHT
ponb MOmeT OCy~eCTBnflTbCfl TaKme MemAY i.tHKn8MI1 yCKOpHTenfl. C no
MO~b~ 3THX nporpaMM npOH3BOA11TCfl KOHTpOnb nK, KanH6poBKa 
H KOHTponb 4Cnn, nOA60p 3aAepmeK H AJlHTenbHOCTe~ CTpo6-c11 r Ha
noa H T.A. 

3. nporp8MM~ reoMeTpH4eCKO~ peKOHCTPYKi.t11H co6~TI1~ /o~-na~H/ 
npOI13BOAflT BOCCTaHOBneHI1e TpaeKTOpH~ 48CTHL.t, 3aperHCTpHpOBaHH~X 

yCT8HOBKO~, onpeAeneHI1e reoMeTpl14eCK11X H KHHeM8TH4eCK11X napa
MeTpOB C06~THfl, npOH3BOAflT 3anHCb OT06paHH~X C06~TI1~ CO BCeMH 
napaMeTpaMH Ha MarHI1THY~ neHTY CyMMapH~X pe3ynbTaTOB (DST). 
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HMeeTc~ ABa eap~aHTa nporpaMM reoMeTp~4eCKO~ peKOHCTPYK4~~ 
co6biT~~, Han~caHHbiX All~ 3BM EC-1 040 ~ 3BM CDC-6500. 

Ha 3Tane no~cKa TpeKoe ~cnOllb3oBallc~ ClleAY~~~~ allrop~TM. 
C nOMO~b~ nK C 11 KOC0~ 11 HaMOTKO~ / !) / HaXOA~ll~Cb npOCTpaHCTBeH

H~e TpeK~ 3a MarH~TOM. Ha~AeHH~e TpeK~ npOAOll~all~Cb AO nepece-
4eH~~ co cpeAHe~ nllOCKOCTb~ MarH~Ta ( Z=O). To4K~ nepece4eH~~ 

TpeKOB C yKa3aHHO~ nllOCKOCTb~ ~cnOllb30Ball~Cb All~ HaXO~AeH~~ 

nllOCKOCTHbiX TpeKoe /e "XZ"- ~ "YZ"-nllOCKOCT~x/ AO MarH~Ta. 
npoCTpaHCTBeHH~e nollyTpeK~ AO MarH~Ta BOCCTaHaBll~Ball~Cb C no
MO~b~ noeepHyTO~ nK 15

' 

Ha B~XOAe nporpaMM~ BOCCTaHaBll~Ba~TC~ reoMeTp~4eCK~e napa
MeTp~ /8 napaMeTpOB/ CKB03H~X npOCTpqHCTBeHH~X TpeKOB, npoweAW~X 
4epe3 ycTaHOBKy. 

noclle 3Toro npo~cxoA~T B~4~ClleH~e K~HeMaT~4eCK~x xapaKTep~
CT~K C06~T~~: ~MnyllbCOB BCeX BOCCTaHOBlleHH~X TpeKOB, HaXO~Ae

H~e 11 B~llOK 11 ~3 11 nOllO~~TellbHbiX ~ OTP~4aTellbHbiX11 TpeKOB, onpeAe
lleH~e 3<)J<)JeKT~BHbiX MaCC 11 B~llOK11 • 

Ha lleHTY cyMMapHbiX pe3yllbTaToB (DST) OTAellbHO 3an~Cb1Ball~Cb 
co6~T~~ ABYX T~noe: 

a/ DST c co6biT~~M~, coAep~a~~M~ /\ 0 
, A 0 

, K 0 I "'5% OT noll
Horo 4~Clla co6~T~~/; 

6/ DST c 11 B~llKaM~ 11 /50 % oT nollHoro 4~Clla co6~T~~/. 
np~ HaXO~AeH~~ nOlle3HbiX C06biT~~ ~CnOllb30Ball~Cb 11 reoMeTp~-

4eCK~e o6pe3aH~~~~ /eM, p~c.7, a/-e/- pacnpeAelleH~~ eepw~H 
11 B~llOK 11 , ~CXOA~~~x ~3 yrllePOAHO~ M~weH~/. Bepw~Hot';i 11 e~llK~ 11 C4~Ta
eTc~ T04Ka, paCCTO~H~e OT KOTOPO~ AO BCeX TpeK.OB, COCTaBll~~~~X 
11 B~llKy 11 , - M~H~MallbHO. 

r . 
llllll 

rn-;j 
v' 7rv n, 

rAe n - KOll~4eCTBO TpeKOB. 

121 

Ha p~c.B npeACTaBlleH~ pacnpeAelleH~~. xapaKTep~3Y~~~e rmln 
All~ ABYX- ~ TpexTpeKOB~X C06~T~~ COOTBeTCTBeHHO. 

3<!J<IleKT~BHOCTb peKOHCTPYK4~~ C06biT~~, npoeepeHHa~ MeTOAOM 
MOHTe-KapllO, COCTaBll~eT OKOllO 90 % All~ He~TpallbHbiX B~llOK np~ 

3<!J<IleKT~ BHOCT~ nK "" 96%. 

B~XOAHO~ <)JopMaT All~ 3an~c~ Ha DST npeACTaBll~eT co6o~ 
6llOK ne peMeHHO~ AJ1~Hbl ~3 CllOB no 1 E 6~T. Ha DST 3an~CbiBaeTc~ 
Clly~e6Ha~ ~H<)JopMa4~~. ec~ nepe~4Ha~ 3Kcnep~MeHTallbHa~ ~H<)Jop

Ma4~~ B AeKOA~POBaHHOM B~Ae, KOOPA~HaT~ ~CKp, ~3 KOTOp~X CO
CTaBJleH~ TpeK~, napaMeTp~ BCeX B~llOK ~ TpeKOB. 

nporpaMM~ onT~M~3~poeaH~ no epeMeH~: Ha EC-1040 o6pa6aT~
eae Tc~ 2 co6./c, Ha CDC-6500 - oKOllO 3 co6./c. 
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.. 

~ 

N/USCH 

200 

120 

40 

-&.0 -4.5 

X(CH) !/ (eM) 

a/ 6/ 

P~c.7. PacnpeAelleH~~ eepw~H 
M~WeH~: a/ no "X" -KOOPA~H 
HaTe; B/ no " Z "- KOOPA~H 

tiOO 

450 

150 

OJ875 

Fmin/CM} 

a/ 
P~c.8. PaccTO~H~~ Ha~60llbWel 
iiRiQiiii1 X 

11 
8 ~ ll K~ 11 

, 

4. <!JH3H4ECKHE XAPAKTEPHCTHKH 

Ba~He~w~M~ xapaKTep~cT~KaM~ c 
~Bll~~TC~ ~X 3<)J<)JeKT~BHOCTb per~c 

peweH~e no 3<)J<)JeKT~BHO~ Macce, or 
nyllbCY ~ no yrlly. 

3<!J<!JeKT~BHOCTb per~CTpa4~~ 06c 
ll~pOBaH~~ MeTOAOM MOHTe-KapllO, f 
HOBbiX 4aCT~4 He~3BeCTHa, MeTOAO~ 

<)JeKT~BHOCTb per~CTpa4~~ yCTaHOB~ 

np04eCCOB T~na 

np -+ /\ o K op ' 

KOTOpa~ COCTaB~lla All~ pa3ll~4H~X 

Apyro~ ea~He~we~ xapaKTep~cT~ 
peweH~e no 3<!J<IleKT~BHO~ Macce, np 
~ 4acT~4 w~p~Ha n~Koe 6yAeT coen 



:oMeTp~4eCKOH peKOHCTpyK~~~ 

1040 ~ 3BM CDC-6000. 
>30sancR cneAY~~~H anrop~TM. 
<OH / 5/ HaXOA~n~Cb npOCTpaHCTBeH
: TpeK~ npoAon~an~cb AO nepece-
-I~Ta (Z ~ O). To4K~ nepece4eH~R ..,. 
:nonb3osan~cb AnR Haxo~AeH~R 

"YZ"-nnOCKOCTRX/ AO MarH~Ta. 
3rH~Ta soccTaHasn~san~cb c no-

3n~sa~TCR reoMeTp~4ecK~e napa
>OCTpaHCTBeHHbtx TpeKOB, npoweAW~X 

leH~e K~HeMaT~4eCK~X XapaKTep!-1-
: cTaHOBneHH~X TpeKOB, HaXO~Ae

OTp~~aTenbH~~1 TpeKOB, onpeAe-

>B (DST) OTAenbHO 3an~CbtSan~Cb 

l~~M~ A 0 
, A 0 

, K 0 I "'5% OT non-

nonHero 4~cna co6~TI-1H/. 

- ~ H ~cnonb3osan~cb "reoMeTp~

'-s/ - pacnpeAeneH~R sepw~H 

1 M~weH~/. Bepw~Ho t~ 11 s~nK~ 11 C4~Ta
>H AO BCeX TpeKOB, COCTaBnR~~~X 

/2/ 

-
1eneH~R, xapaKTep~3Y~~~e r mtn 
I COOTBeTCTBeHHO. 
: o6~T~H, nposepeHHaR MeTOAOM 
t% AnR HeHTpanbH~x s~noK np~ 

DST npeACTasnHeT co6oH 
> 1 E 6~T. Ha DST 3an~cbtBaeTcR 
~Hal'! 3KCnep~MeHTanbHaR ~H~Op

>PA~HaT~ ~CKp, ~3 KOTOp~x CO
l~nOK ~ TpeKOB, 
lpeMeH~: Ha EC-1040 o6pa6aT~
>Kono 3 co6./c. 

-,-~--r -

N/sc, 
- -, T -- , -- r N/a"" N/a scM 10 0 3·" 240 4~2.'l 382., 

200 200 5000 TP£KDBlff' 

11!0 
4000 

120 120 120 3000 

80 2000 

40 40 
-&.0 -4.5 't_ .5 

X(CM} Y/CM) Z fc ,.,J 

a/ 6/ a/ 

P~c.]. PacnpeAeneH~R sepw~H "s~noK", 1-1CXOAI'l~I-1X 1-13 
MI-1WeH!-1: a/ no "X" -KOOPAI-1HaTe, 6/ no "Y" -KOOPAI-1-
HaTe; B/ no " Z "- K00PAI-1HaTe. 

QJ875 0.275 o.ns 300 

A A ~ TP£K08 lf1f"' 

150 

150 , 
75 

QJ875 02'15 

Fmin(cr</ Fmin (c,..) 

a/ 6/ 
P~c.8. PaccTORH~R Ha~6onbwero c6n~~eHHI'l TpeKos, cocTas
nl'!~~~x "s~nK~". 

4. ~H3H4ECKHE XAPAKTEPHCTHKH CnEKTPOMETPA 

Ba~HeHw~M~ xapaKTep~cT~KaMH cneKTpoMeTpos, noA06H~x oHC - 2 , 
RBnl'l~TCJ'l ~X 3~~eKT~BHOCTb per~cTpa~~H BTOpH4H~X 4aCT~ ~ ~ pa3-
peweH~e no 3~~eKT~BHOH Macce, onpeAenl'leMoe pa3peweHHeM no HM
nynbcy H no yrny. 

3¢¢eKTHBHOCTb per~cTpa~H~ o6~4HO onpeAenl'!~T c noMO~b~ MOAe 
nHposaH~l'l MeTOAOM MOHTe-Kapno, nocKOnbKY AHHaMHKa pO~AeHHJ'l 
HOB~X 4aCT~~ He~3BeCTHa, MeTOAOM MOHTe-Ka pno 6~na O~eHeHa 3~
~eKTHBHOCTb per~cTpa~~~ ycTaHOBKOH HeKoTop~x A~~paK~ ~OHH~x 
npo~eccoe T~na 

np ... A ° K 0 p , 

KOTOpaR COCTaB~na AnH pa3n~4H~X AH~paK~ ~OHH~X npo~eC CO B /17 3/ %. 
~pyroH sa~He~we~ xapaKTepHCTH~~ ycTaHOBK~ l'!Bnl'!eTCR ee pa3-

peweHHe no 3¢¢eKT~BHO~ Macce. np~ perH CTpa~H~ Y3KHX pe30HaHCOB 
H 4acT~~ w~pHHa n~KOB 6yAeT cosnaAaTb c annapaTy pHo~ . 
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Nk~2 T 
· C KoX I I Kuk97.al 

o ln - · nC-1\ ·X J Lo.· or. -
CpJf· )l ' Jl 

/.fX1J I I 400J 
4/XXH 

I 

I krrYJ I I 300J 

I 

f2Wl ;r;w I L, J 
_:;: 1 01:8 • o?O . oS2 

Mprt-/r:J6t'2} Mn -lr.-OJR/c2] 

a/ 6/ 
P~c.9. CneKTP~ 3~~eKT~BH~x 

~ a/ p rr-(A"), 6/ TT+ TT -(K 0
). 

Ha p~c.9a,6 np~BeAeH~ 

cneKTP~ 3~~eKT~BH~X Mace 
C~CTeM p 77- ~ TT+ TT - ~3 pac-
naAOB A0

- ~ K0 -l.laCT~i4. 

Pa3peweH~e (a) no 3~~eK
T~BHOH Macce AnR A0 co
CTaBnReT OKOnO 2 M3B/c 2. 
AnR K 0

- oKono 4 M3B/c2. 
CneKTP~ ~MnynbcOB AnR 
3T~X l.laCT~i4 np~BeAeH~ Ha 
p~c.10a.z6. 

C noMO~b~ o~C-2 6~n~ 
B~AeneH~ ~3BeCTH~e pe3o
HaHCbl C AOCTaTOl.lHO ManbiM 
cel.leH~eM pO~AeH~R. 

Ha p~c. 11a npeACTasneH 
cneKTp 3~~eKT~BH~X Mace 
C~C TeMbl A'; rr-, Ha KOTOpOM 
l.leTKO B~AenR~TCR n~K~, 

cooTBeTCTBY~~~e =·- /1321 M3B/c 2/ ~ L*.- /1385 M3B/c 2
/ ~3 M~weH~. 

Ha p~c.116 np~BeAeH cneKTp AnR :=- /1321 M3B/c 2/ ~3 pacnaAHOro 
o6beMa /Me~AY nK1 ~ nK2/. Ha p~c. 11 B/ noKa3aH cneKTp AnR = *o_ 
l.lacT~i4bl /1530 M3B/c 2 /, pacnaAim~eHCR KacKaAHO l.lepe3 :=-. 

Ha p~c. 12a np~BeAeHo pacnp eAeneH~e pa3HOCT~ yrnoB Me~AY 
TpeKaM~ B 'YZ"-nnOC KOCT~ AO ~ nocne MarH~Ta, KOTOpOe MO~eT 
xapaKTep~3oBaTb pa3peweH~e cneKTpOMeTpa no yrny. Ha p~c. 126 
npeACTaBne HO yrno soe pa c npeAeneH~e /no e2 I AnR K ~ -Me30HOB, 
pereHep~posaHHbiX ~3 KL Ha M~weH~ ~3 MeA~ An~HOH 30 eM. Pac
npeAen eH~R Ha p~c.12 noKa3~Ba~T, l.lTO cneKTpoMeTp Mo~eT c yc
nexoM ~cnonb30BaTb CR B 3KCnep~MeHTax, rAe Tpe6yeTCR xopowee 
yrnosoe pa3peweH~e. 

AocT~rHyTble AnR o~C-2 xapaKTep~CT~K~ HaXOARTCR Ha ypoBHe 
napaMeTpOB nyl.lW~X cneKTpOMeTpOB, C03AaHH~X AnR ~3yl.leH~R CTpaH
H~X l.laCT~i4 ~ peAK~x pe3oHaHcos. B Ta6n.2 np~BeAeH~ pa3peweH~R 
no 3~eKT~BHOH MaCCe AnR HeKOTOp~X cneKTpOMeTpOB, aHanor~l.lH~X 

o~C-2 21- 24 1.CneKTpOMeTp ycnewHO pa60TaeT Ha cepnyxOBCKOM yCKO
p~Tene c 1978 r. 3a 3TO speMR 3an~caHo oKono 12 MnH. co6biT~H. 
B HaCTOR~ee speMR BeAeTcR o6pa60TKa nonyl.leHHOH ~H~opMal4~~. 

3AKni04EH~E 

B C03AaH~~ cneKTpOMeTpa np~H~Man~ yl.laCT~e MHOr~e COTPYAH~K~ 
O~R~. 

ABTOPbl B~pa~a~T rny6oKy~ 6naroAapHOCTb A.M.6anA~Hy,A.A.Ky3-
Hei40By, ~.H.CeMeH~WK~Hy, IO.M.nonosy, n.r.MaKapoBy, n.K.MapKOBy, 

14 

a/ 

.. 

u:n 

P!."(rJe,'c) 

P~c. 10. ~MnynbcH~e pacnpeA• 
~ K0 /6/ • 

1401 1501 

MA"ff- /r3B/ c/ 
a/ 

. Mtr.-/r3B, 

6/ 
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