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Expansion System for the Setup "Ludmila". Part II • 
Dynamical Processes, Calculation and Investigation 

Some aspects of design and investiQation of an expansion 
system for the setup "Ludmila", exposed to heams of the Sernukhov 
accelerator, are dis cussed. 

Some results of testing and several characteristics of 
the system are presented. In particular, a cyclic instability of the 
sys tern, measured from the beginning of the piston motion to the 
moment of flight of particles, is equal to -t 1.0 msec. 

The investigation has been performed at the Laboratory 

of High Energies, JINR. 
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AwtaMutteCicue npoijecc&l e cucmeMe 
pacwupeHuJI 

Y p a B He H He ,!1. B H )I( e H H H ll 0 pIll H H B HaiiieM CITylJae 
I I 

/eM. puc. 6 pa60Tbl ' 1/j tiJopMaiTbHO MO)f(eT 6b1Tb JallHCaHO 

B BH,l].e 

2 -· i _, 

0; 
i 

md ~ + ~ Q 
-dt2 ..,_,o 

md~ x 
J,LI.ecb - -dt2- - CHITbl HHepU,HH llO,LI.BH)f(HbiX Mace; ~ Q -

0 

CYMMa ,LI.pyrHX CHIT, npHITO)f(eHHbiX K llO,LI.BH)f(HbiM ,LI.eTaJIIIM. 

3TO ypaBHeHHe peiiiaeTCH COBMeCTHO C ypaBHeHHIIMH, 

KOTOpble OllHCbiBaiOT TepMO,LI.HHaMH'IeCKHe npou,eCCbl B no

ITOCTHX MeXaHHJMa H KaMepbl C y'leTOM YCITOBHH HCTelJeHHH, 

HanonHeHHJI H 3BaKyaU,HH pa60lJHX cpe,LI.. BBH,LI.Y CITO)f(HOH 

B3aHMOCBJI3H H HeiTHHeHHOCTH 3THX npou,eCCOB 3TO ypaBHe

HHe B KOHelJHOM BH,LI.e He HHTerpupyeTCH. BbillOITHHTb 

He06XO,LI.HMble paClJeTbl y,LI.aeTCH nyTeM BBO,LI.a Hei<OTOpbiX 

,LI.OllYCTHMbiX ynpmu,eHHH H H,l].eaiTH3aU,HH llpOHCXO,LI.Jill.J,HX npo

U,eCCOB • .Hx CYIIJ,HOCTb CBenaCb B HaiiieM cnyqae B OCHOBHOM 

K cne,LI.yiOIIJ,eMy: 

1. Cunbl rpeHHJI He Y'IHTbiBanHcb. 

2. llpHHHMaiTOCb, 'ITO 

OTKPbiTHe - Jai<pbiTHe I<nanaHHbiX 6noKOB ocyiiJ,ecr

BnHeTcJI MrHOBeHHO; 

- npou,eccbl HCTe'leHHJI, HanonHeHHJI H JBai<yau,HH cano

aoro raJa npoTeKaiOT B Ha,LI.I<pHTH'IeCI<OM pe)f(HMe; 

- npou,ecc C)f(aTHJI - paCWHpeHHJI B DHeBMOllpHBO,LI.e H B 

I<aMepe - a,LI.Ha6aTH'IeCKHH; 

- npacoe,LI.HHeHHaH Macca ao,LI.opo,LI.a Ha JTane ,LI.BH)f(eHHJI 

npeHe6pe)f(HMO Mana; 
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- .D.aBneHHe B Ha.D.llOpWHeBOM npOCTpaHCTBe KaMepLI 
llOCTOJIHHO. 

Ha puc. 6 pa6oTLI/ 1/ noKaJaHa cxeMa npuno>KeHHLIX 
CHn, .D.eHCTBYIOII.tHX B MeXaHH3Me, Ha OCHOBaHHH KOTOpOH 
ocy~~.teCTBnJincJI pac'leT .lJ.BH>KeHHJI nopWHJI. Cy~~.tecTayeT 
o6wupuaJI nuT epa Typa I eM., uanpuMep,/2-7 I I, B KOTopoii 
pac'leT CHCTeM, llO.D.06HLIX MeXaHH3MY paCWHpeHHJI YCTa
HOBKH "JIIO.D.MHna", HlnO>KeH .IJ.OCTaTO'IHO llO.IJ.p06HO. MLI 
B caoux pac'leTax onupanucb a ocuoBHOM ua I 2•31 .To'IHOCTb 
pac'leTHLIX .D.aHHLIX, nony'leHHLIX HaMH, anonue Y.D.OBneTao
PHTenLHa. 

Pac'leT aMopTHJaTopoa MexaHHJMa /puc. 1, 
noJ. 28, pa6oTa /1/ I CBO.D.HTCJI: 

- K BLI6opy MaTepuana, H3 KoToporo HJroTaanuaaeTCJI 

aMOPTH3HPYIOII.tHH 3neMeHT; 
- onpe.D.eneHHIO ero paJMepoa H KouclJurypauua. 
liLin npHHJIT aMOpTH3aTop UHnHH.D.PH'IeCKOH clJopMLI, HJ0-

6pa>KeHHLIH Ha pUC. 1 /11 H puc. 1 HaCTOJI~~.teii pa60TLI, C 
oceBLIM OTBepCTHeM .D.nJI WTOKa UHeBMOllpHBO.IJ.a. B Ka'leCTBe 
MaTepaana npHMeueua peJHHa H3 uaTypanLuoro Kay'lyKa 
C HH>Kecne.D.YIOII.tBMH xapaKTepHCTHKaMH: 

- npe.D.en npo'IHOCTH ab = 180 KT/cM 2 ; 
- OTHOCHTenbHOe Y.D.nHHeHHe 11 = 490~; 
- TBep.IJ.OCTb H = 68; 
- nnOTHOCTb )' = 1,2 Z/CM 3 ; 
- TeMnepaTypa xpynKOCTH 

t 0 = -50" C. llpH JaMopa>KHBaHHH 
HcnonLJoaanacb MeTO.D.HKa pac'leTa aMOpTH3aTOpOB, 

H3nO>KeHHaJI B 18-lll. 
reoMeTpHJI aMopTHJaTopa onpe.D.enJinacb HJ cooTuo-

weHHJI 

1 1 
F = - {3 E · S (- - E) • 

y 3 AHH. f2 

3.D.eCb: F Y - uarpy3Ka ua aMopTHJaTop I KT/; {3 - K034MtlH
UHeHT y>KeCTO'IeHHJI, {3 = 1 +a<I>.3.D.eCb a= 0,12-0,15 - K03clJ-

clJHUHeHT cyxoro TpeHH.II, a Ko JclJ«lluuueHT clJopMLI <I> = D- d , 
4H 
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r,IJ,e D - ,IJ,HaMeTp uapy)f(HblB, d - ,IJ,HaMeTp BHyTpeuuero oT
BepCTHJI I c~r~/; Ej.\1111 • - Mo,IJ,ynL YflpyrocTH pe3HHbl, .IJ.HHaMu
'leCKHB I KF /c~r~2; /cornacuo /11; ; S - nno~a.IJ.b nonepeq
uoro ce'leHHJI I CM 2 /; f - OTHOCHTenLHaJI oca,IJ,Ka OT ,IJ,eilcT-

H-h 
BHJI cHnbl F , c = -H- I c_~r~/; h - .IJ.ecllopMan;HJI aMopTH3a

Y 
Topa I eM/. 

llpOH3BO,IJ,HllHCb CTaTH'IeCKHe H ,IJ,HHaMH'IeCKHe HCDblTa
HHJI roTOBblX aMopTH3aTopoB. Ha puc. 2 ,IJ,aHbl pac'leTHaJI 
H 3KCDepHMeHTallbHaJI Harpy30'IHble xapaKTepHCTHKH aMop
TH3aTopa. 

HcnbiTaHHJI aMopTH3aTopa B ,IJ,HHaMHKe ocy~ecTBn.llnHcb 
nyTeM H3y'leHHJI xapaKTepa ero .IJ.ecllopMaD;HH OT y,IJ,apa no,IJ,
BH)f(HbiX ,IJ,eTaneii MeXaHH3Ma. llpHBO,lJ,JITCJI 3aBHCHMOCTH 
S(t) -nepeMe~eHHJI /nony'leHHble c noMO~bJO ocu;unnorpaclla 
MapKH Cl-37/, a TaK)f(e v(t)-cKopocTH .IJ.BH)f(eHHJI ua(t)
ycKopeuHJI DO,IJ,BH)f(HblX ,IJ,eTaneB OT BpeMeHH Ha BCeM DpOTJI
)f(eHHH npou;ecca pacmupeHHJI npu y,IJ,ape ,IJ,eTaneil B HH)f(HHB 
aMOpTH3aTop /CM. puc. 3/. 3aBHCHMOCTH v(t) H a(t) no
ny'leHbl cnoco6oM rpaclluqecKoro .IJ.Hcllcllepeuu;upoBaHHJI KpHBOB 
S(t). ToquocTL 3Toro cnoco6a cooTBeTCTByeT 3~ /12/. 

KuneTH'IecKaJI 3HeprHJI E k no,IJ,BH)f(HblX ,IJ,eTaneil npu 
y,IJ,ape pacxo,IJ,yeTcJI: 
a/ ua .IJ.ecllopMan;HJO aMopTH3aTopa - Ea ; 
6/ ua ,IJ,eMncllupoBauue o B03.IJ.YX - Eb H ua npeo,IJ,oneuue 

cun TpeHHJI - T . Pauee Mbl ycnoBHnHCb, 'ITO 'I ~0 . 
2 

E 111rh ·S 
Tor,IJ,a Ek=E + Eb. C ,IJ,pyroil cTopoHbl, E = ~-·--

a a H 

pa6oTa .IJ.ecllopMau;uu aMopTH3aTopa. 
llpoBepKa pac'leTuoii BenH'IHHbl E a ocy~ecTBn.llnacb c 

DOMO~biO 3aBHCHMOCTe:ii F y(h), S(t), v(t), a(t), ,IJ,aH
HbiX Ha puc. 2 H puc. 3. llpH pac'leTe aMOpTH3aTOpOB 
HHOr,IJ,a Heo6XO,IJ,HMO 3HaTb TaK Ha3blBaeMblB K03cllcllHD;HeHT 
k BOCCTaHOBlleHHJI CKOpOCTH, KOTOpblH cornaCHO TeOpHH 

v 
'laCTH'IHO ynpyroro y,IJ,apa paBeH k = _l . V l - CKOpOCTb 

v2 

no,IJ,BH)f(HblX Mace nepe.IJ. y,IJ,apoM B aMopTH3aTop, v 2 - nocne 
y,IJ,apa. k MO)f(eT 6b1Tb onpe,IJ,eneu 3KcnepHMeHTanLuo: 

6 

s 

t t. 
~I 

~~--~--~--~4+~~~~~~~~t 

6__ 6,5 J¥Cat 

Puc. 3. FpafjuKu S(t) - nepeMeflleHUJI, v(t) - cKopoc•u u 
a(t) - YCKOpeHUJI n006UJICHbiX oe•aAeil /npu nocaoKe C yoa
pOM 6 QMOpiiiU3QIIIOp/. 
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h2 
k=yh~· h 1 - sLicoTa cso6o,nuoro na,neHHJI wapHKa, 

H3rOTOBneHHOro H3 MaTepHana aMOpTH3HPYIOIUero 3neMeH
Ta, H h 2 - SLICOTa OTCKOKa wapHKa. B HaWeM cnyqae 

oKa3anocL, 'ITO k = 0,58. 

ll e pH 0 ,n K 0 n e 6 a H H H Me X a H H 3 M a - T MO:>KeT 6LITL 
onpe,neneu H3 3aSHCHMOCTeii, npHse,neHHLIX, uanpHMep, s/ 6/: 

T = 211 y 2· G· h 

17·li
2
·g(pmax -p min ) 

= 211y'-~ 
KL 

3,necL G - sec no,nsH:>KHLIX ,neTaneii; h - aMnnHTy,na KO
ne6aHHH /xo.n/ nopwHJI; d - ,nHaMeTp nopwHJI; g - ycKope
HHe cHnhl T JI:>Ke CTH; 11 - 3, 14; p max - ,nasneHHe s KaMepe 
/sepxuee/; p min - ,nasneHHe s KaMepe nocne c6poca /MH
HHManLHoe/; K L- Ko34KlJH.UHeHT :>KecTKOCTH CHCTeMhl I cyM-

·2 ( ) 17 • 0 • Pmax -p n1in 
Mapuhlii/; OTCIO,na K L = ---------, H Tor.na,nnJI "JIIO,n-

2h 

MHnbl" T = 60,2 ..we. 3To 3Ha'leHHe xopowo cornacyeTcJI 
CO 3Ha'leHHeM, nony'leHHbiM S ,neHCTSHTenLHOCTH: 63± 
± 8 ..we. /BenH'IHHa ±8 o6ycnosneua npe:>K,ne scero no.n-
6opoM pe:>KHMa KaMepbl H ,nasneHHH S nHeSMOllpHSO,nej. 

Ilepe•eKaHue 'lepe3 ynAo•HeHUJI nopruHeu 
..wexaHU3Ma 

llepeTeKaHHJI s "TennoM" H "xono.nuoM" nopWHJIX H3Me
pJinHcL npo,nasnHsaHHeM so3,nyxa qepe3 ynnoTHeHHJI a/ cpa3y 
nocne MOHTa:>Ka H 6/ nocne 100.000 .UBKnos pa6oThl Mexa
HH3Ma; pe3ynLTaThl H3MepeHHH npHSe,neHbl Ha puc. 4. 

BenH'IHHa H3Mepeuuoii yTe'IKH no3sonJieT o.ueHHTL seJIH
'IHHY 3KSHsaneHTHOi IUenH, uanpHMep ,nnJI ynnoTHeHHJI "xo
no,nuoro" nopwHJI. TaK, ,nnJI cpe,nuero pacxo,na Gcp. 
= 0,37 H· OM 3/MUH H npH pa3HOCTH ,nasneHHi ~P cp. 
= 7 KF /eM 2 senH'IHHa IUenH cornacuo I 13/ pasHa o 
= 0,004 MM. 
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,lJ; H H a M H 'I e C K H H T e ll Jl 0 ll pH T 0 K K K a M e p e Q .QHII, 

ofiycnosneu rnaBH~M o6pa30M ueofipaTHMOCTLID npouecca 
pacwupeuu.11 - c:lKaTH.II pafioqeii cpe.IJ.~ KaMep~. rH.IJ.pasnuqe
CKHMH noTep.IIMH B pafioqeii cpe.IJ.e u noTep.IIMB npu.IJ.poc
cenuposauuu cpe.IJ.~ /s npouecce cfipoca .IJ.asneuu.ll/ B men.11x 
u Kauanax pafioqero ofi'LeMa KaMep~. ofina.IJ.aiDlUBX CYlUecT
seuu~M rH,lJ,paBJIH'IeCKBM CODpOTBBJieHBeM. 

Q .QHH .B3Mep.IIJIC.II no ysenuqeuuw pacxo.IJ.a oxna:lK.IJ.awmero 
BO.IJ.OPO.IJ.a B TeDJIOOfiMeHHBKaX KaMep~ llOCJie BKJIID'IeHB.II 
B pafioTy MexaHB3Ma pacwupeuu.11. CooTBeTCTBYIDIUBii H3Me
peuuoMy Q .QHH. Y.IJ.eJILH~ii .IJ.HHaMB'IeCKBii TennonpuTOK q 
oKaJaJIC.II pasu~M: q = 1 ,34±0, 18 J(x/ AU111p l#UKA. Onpe
,lJ,eJI.IIJiaCL TaK:lKe BH.IJ.BKaTOpHHa.ll pafioTa UHKJia pacwupeHB.II 
/eM. puc. 5/ .IJ.JI.II THDB'IHoro pe:lKBMa pafioT~ KaMep~. Ee 
seJIB'IHHa I qi = 1,24±0,1 J(x/Au111p l#UKA/, KaK u seJIB'IBHa 
q ~ nonuoro y.IJ.eJILHoro .IJ.BHaMH'IecKoro TennonpuToKa -oKa
JanacL Ha ypOBHe Cpe.IJ.HBX 3Ha'leHHH 3THX BeJIB'IBH B H3-
BeCTH~X nyJLipLKOBLIX KaMe pax, CM., uanpuMep, I 14-16/u .IJ.p. 
Ha 3TOM :lKe puc. 5 npuse.IJ.eHLI JaBBCBMOCTB S(t) u p(t) B 
THDH'IHOM pe:lKHMe pafioT~ KaMepLI. 

L(UKAU'I€CKUJI C11fa6UAbHOC1/fb 

KaqecTBO TpeKOB B nyJLIPLKOBoii KaMepe JaBHCBT OT 
TOrO, HaCKOJILKO TO'IHO joT UBKJia K UBKJIY/ BOCllpOB3BO
.IJ..IITC.II onTuMaJILH~e ycnoBB.II neperpesa pafioqeii cpe.IJ.~ 

B MOMeHT npoJieTa 'laCTBU 'lepe 3 KaMepy. ,!J;JI.II BO.IJ.OPO.IJ.H~X 
DY3LipLKOB~X KaMep cymeCTBYIDT :lKeCTKHe TpefioBaHB.II 
K BeJIB'IBHe .IJ.ODYCTBMOrO CMeiUeHB.II BO BpeMeHB MBHBMyMa 
,lJ,aBJieHB.II OTHOCBTeJILHO ny'IKa 'laCTBU: ±1 ,0 MC. )KecT
KOCTL TpefiOBaHBH B fiOJILWOH Mepe ofiyCJIOBJieHa TepMO
.IJ.BHaMH'IeCKHMH CBOHCTBaMH BO.IJ.Opo.IJ.a. 

,!J;JI.II CHCTeM~ pacwupeHH.II 3Ha'leHHe HeCTafiBJILHOCTB 
onpe.IJ.eJI.IIeTC.II cyMMOi uecTafiuJILHOCTeii npu nepeMemeuuu 
.IJ.eTaneii /nopWH.II/ MexaHB3Ma pacwupeHH.II. Cw.IJ.a BXO.IJ..IIT: 

1. HecTafiBJILHOCTL annapaTypua.ll, KOTopa.ll ofiycnosneua 

10 

BpeMeHHOH HeCTafiBJILHOCTLID ynpaBJI.IIIDlUBX ycTpOHCTB 
BJIB BMDYJILCOB: uanpBMep, a/ HeCTafiBJILHOCTLID BO 
BpeMeHB CTapTOBOrO BMDyJILCa,B~3~.BaiDIUero cpafiaT~-
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Puc. 5. Tpat/JuKu nepeMerqeHUJI noplllHJI, U3MeHeHuJI oaeAe
HUJI e c•aHOap111HOM pexuMe KaMepbl u coo111ee•cmeyKJrqa.11 
UM UH0UKU11fOpHUJI OuazpaMMa. 
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BaHHe KJianaHHbiX 6JIOKOB; 6/ HeCTa6HJibHOCTbiO AeHCTBHJI 

caMHX KnanaHHbiX 6noKoB I o6e OHH H3MepJIJIHCb npu 

HCCJieAOBaHHH H HCnbiTaHHJIX CHCTeMbl pacmHpeHHJI; HX 

CyMMapuoe 3Hal.feHHe COOTBeTCTByeT ±0,6 MC/. 

2. HecTa6HJibHOCTb paauolleiicTayromeii nnunmKeHHbiX cun. 

OTKJIOHeHHJI aenH"'HHbl paaHoAeiicTBYIOlU.eii ~Q I puc. 6 
pa6oTbl I 1/ I npuno:>KeHHbiX cun oT 3aAaHuoro 3Hal.feHHJI 

MOryT OKa3b1BaTb BJIHJIHHe Ha: a/ CTa6HJibHOCTb Hal.faJia 

ABH:>KeHHJI /MOMeHT TporaHHJI/ H Ha 6/ CTa6HJibHOCTb 

ABH:>KeHHJI nopmHJI ua nocneAYIOlU.HX 3Tanax npouecca 

pacmupeHHJI. 
113 HHX CTa6HJibHOCTb 3Tana c6poca AaBJieHHJI B KaMepe, 

KaK OTMel.faJIOCb BbiWe, JIBJIJieTCJI 6onee CylU.eCTBeHHOH AJIJI 

Kal.feCTBeHHOrO TpeK006pa30BaHHJI. 
PaccMaTpuaaeTcJI BJIHJIHHe uecTa6HJibHOCTH npuno:>Keu

HbiX CHJI Ha Hal.faJIO ABH:>KeHHJI no npH"'HHe: 

1/ liJJIIOKTyau;Hii no a6COJIIOTHOH BeJIH"'HHe paBHOAeHCTBYIOlU.eii 

npHJIO:>KeHHbiX CHJI H 

2/ H3Meueuuii KPYTH3Hbl ee llJpouTa /apeMeHH uapacTaHHJI/. 

PaBHOAeHCTBYIOlU.aJI CHJI eCTb He 'ITO HHOe, KaK ~Q = 
= Q

1
-+ Q

2 
+ G 4 + Q5 + T/IIpu paccMoTpeHHH aonpoca cTa6un~o

uocTH AeHCTBHJI MexaHH3Ma ero CHJIOH TpeHHJI npeue6pe"'b 

HeJib3JI/. 113 3THX CHJI Q 1H Q 5cTa6HJIH3HpOBaHbi,KaKKaMep

HOe AaBneuue, c TO"'HOCTbiO ±0 ,08 KT I eM 2 , 96efnequaae
Moii cucTeMoii TepMocTaTupoaauuJI ycTaHOBKH 1 17 , Q 2 H Q 4 -

c TO"'HOCThiO ±0,01 KT /eM 2, rapaHTHpyeMoii nynhTOBbiMH 

cTa6unu3a TopaMH cucTeMbl I puc. 2 pa60Tbl I 11 I, a cuna 

TpeHHJI T H3MeHJieTCJI OT I.J;HKJia K I.J;HKJIY cornaCHO HaWHM 

H3MepeHHJIM a HHTepaane ±15 KT. B nepaouaqaJibHOM aa

puauTe pacmupuTenbuoro ycTpoiicTBa KaMepbl /Ao peanu3a

u;HH KPYc/ nonublii AHana3oH H3Meueuuii paBHOAeiicTayro
lU.eii - !'.LQ - MOr AOCTHraTb: ~~Q = 2(0,08S 

1 
+ 0,01S2) + 

+ 30, rAe S 1 H S 2 - nnolU.aAH "xonoAHoro" H "Tennoro" 

nopmueii cooTaeTcTaeuuo. Ilocne noAcTaHOBKH ALQ 
= 2/0,08 X 1256 + 0,01 X 706/ + 30 = 245,0 KT. KaK BH

AHM, OT 3aMepeHHOH BeJIH"'HHbl CHJibl TpeHHJI T = 

1500±15 KT 3Hal.feHHe .\~Q MO:>KeT COCTaBJIJITb _16o/o 
H, CJieAOBaTeJibHO, Bbl3biBaTb CylU.eCTBeHHble OTKJIOHeHHJI 

B MOMeHTe TporaHHJI nopmHJI. Bblpaauuaauue Aaaneuuii, 

AOCTHrHyToe a KOHCTpyKI.J;HH KPYc, no3BOJIJieT cHH3HTb 
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Puc. 6. Hecma6uAbHOC111b Ha'laAa oeuxeHUJI nopWHJI e 3aeu
cuMocmu 0111 U3MeHeHUU r/JpOHIIIa nepeC111QH060'1HOU CUAbl Q 4 • 

uecTa6HJihHOCTh /Ao i\~Q = 2 x 0,01 S 2 + 30 = 44,2 KT/, 

npaKTHl.feCKH ycTpaHHB ee BJIHJIHHe. 
BnHJIHHe KpyTH3Hbl llJpouTa paBHOAeiicTBYIOlU.eii npuno

:>KeHHbiX CHJI HJIJIIOCTpHpyeTCJI Ha npHMepe CHJibl Q 4 /eM. 

puc. 6/ BO B3aHMOAeHCTBHH C CHJIOH TpeHHJI. 113 paccMaT

pHBaeMbiX ABYX cnyqaea 3aBHCHMOCTeii Q4 (t) /AJIJI npo

CTOTbl Bb16paHbl JIHHeHHble/ BHAHO, 'ITO npH nepecel.feHHH 

AT - 30Hbl rapaHTHpoaauuoro TporaHHJI noABH:>KHbiX AeTaneii 

pa36poc Hal.faJia ABH:>KeHHJI MO:>KeT tJIIOKTyHpOBaTb B OAHOM 

cnyqae B AHana3oHe ~t 1 , a B ApyroM - B AHana3oHe ~t.2. 
Ja,l\al.fa KOHCTpyHpOBaHHJI 3aKJII01.faeTCJI B TOM, l.fTOObl 

o6ecnel.fHTb KPYTH3HY uapacTaHHJI CHJibl Q 4 TaKOH, npH 
KOTOpOH BeJIH"'HHa ~t CKa3biBaJiaCb 6bl HeCYJUeCTBeHHO Ha 

3Hal.feHHH cTa6HJibHOCTH uaqana ABH:>KeHHJI noplU.HJI. B uameM 

cnyqae 3Ta BeJIH"'HHa ~t = ±0,1 MC BXOAHT B COCTaB 

annapaTypHOH HeCTa6HJibHOCTH. 
HecTa6HJibHOCTb ABH:>KeHHJI nopmuJI nocne uaqana ero 

ABH:>KeHHJI AO MOMenTa c6poca nyqKa ua KaMepy onpeAenJI

eTcJI HHTeHCHBHOCTbiO clmroKTyaUHH paBHOAeHCTByJOlU.eH npa-
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no)l(eHHbiX CHn, d2:Q 
dt 

l.J:HHa paaua ±0,4 Me. 

, B npouecce .D;BH)I(eHHB. 3Ta aenu-

HTaK, cyMMa acex H3Mepeuublx uecTa6HnLuocTeH cu
CTeMLI paCWHpeHHB ycTaHOBKH "JlJO.D;MHna" OT MOMeHTa 
3anycKa ynpaBnBJOIUHX KnanaHOM paCWHpeHHJI 3neKTpOHHbiX 
6noKoB .n;o MOMeHTa c6poca nyl.J:Ka ua KaMepy I .n;o MOMeuTa 
C03,D;aHHJI ODTHManbHbiX ycnOBHH TpeK006pa30BaHHH/ co
CTaBnJieT B HaWeM cnyqae \t =±1 ,0 MC, T .e. COOTBeTCTByeT 
3a,D;aHHbiM Tpe6oBaHHJIM. 
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