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BBe,D;eHlfe 

EOJI99 ,I\9CRTM JIST BO MHCrHX JI8dOp8TCpHJIX Mllp8 C IIOMO!II:OID MSTO)J;OB 

Ra38pHOfl CII9KTp0CKOIIHH IIpOBO~T YCII8illHH8 SKCII8pHM8HT~ ITO HCCR9)J;OB8-

HHID pa~08KTRBHHX ~ep, .I\8JI8KHX OT rpaHHUH CTa6~HOCTH. BHCOKaH 

pa3p9IDBD!II8R CIIOC06HOCTD STHX MSTO)J;OB )J;88T B03MO~HOCTD ITpH nayqeHRH 

CB9pXTOHKI!X CTPYKTYP (CTC) II li30TOllli'!9CKI!X C.llBliT'OB (HC) B aTOMH!IX 
CIT9KTpaX panHO~OB HCCR8)J;OB8T:O T8KH8 X8p8RT8pHCTHKM HASp, KaK 

~enD ITpOTOHOB H HSHTpOHOB, CIIHH, MarHHTHHH, KBa~ynOJIDHHfi MOMSHT 
H cBJiaaHHE:lii c rroCJie,JliD:Uil cpe)JlleKBan;paTH'I:flill}t aapR.ll;OBHfi pa.IUfYC .R;,IU>a. 
B CBOID O~epe~ BHCOKaH ~CTBHT9~HOCTD JI839pHHX M8TO,IJ;OB IT03B0~9T 

nayqaTD ~8,,ll;OCTYITHH9 B 0~9HD Ma~ KO~~eCTBax. TaK, SeiTH pa60T8T:O 

c rrpe;D;eJI:&HoH -qyBCTBHTSJII>HOCT:&IO, TO ,Il;.JI1I TO'!JHoro orrpe,ll;eJieHHH CTC H VIC 
Tpe6yeTCR ncero ro3 - ro4 8TOMOB. HaH60Jiee '!JaCTC B HCCH9)J;OBaRHHX 

rro,IJ;o6Horo pona np~~eHHDT ;una MeTo,IJ;a: pesoaaacaott ~aaepaoH ~opecnea
~M H MHOrOC~9Kq8TOH pe30H8HCHOfi W0TOMOHH3aqKH /I/. M B TOM,H B 

~yrOM ~aBX HCIT0~3ymT O~H RnR HBCRO~KO ~3epOB Ha Kp8CHT9~ 
c nepecTpaHBaeMofi ~oa ao~ n~eHEH. B UEPHe, B ~acTHOCTH, ~ 

HCCH9~0B8HHR KOpOTROEHBymRX ~ep HCIT0~3yroT M9TO~ KO~eapHOfi 

~aaepaoH cneKTpOCKO~, ?oaao~mnH padoTaTb c ~MH 
106 - IQS HOHOB·C-l 2 ,3 ; B raTqHH9, HCll0~3YH MBTOn MHOrOCT,YTI9H

'!8TOtt WOTOIIOKH3a~. padOTaiDT c ny'!KaMH ~0 IO~ - ro5 HOHOB·c-I /4,5/. 
Hollll Pa.Jli!OaKTI!BH!lX OJ!8M9HTOB l!OJIY'!aiDT Ha Macc-cerrapaTOpax ciSOL..lJ£, 
HPMC), padoTan~ Ha ~ c cl!HXpo~oTpOHOM. lloCJie HettTpaJIR3a~ 
HOHOB B crreqHa~HHX rrepeaap~HHX ycTpo~cTBax RnH aa cTeHKe rop&qero 

THr~ 8TOMU panRO~OB CT8HOBHTCH ITpHrO~ ~ HCCH9~B8HHH M9-

T0~8MM ~aaepaoH cnexTpocxonHH. 

Onaaxo ycTaHOBKH TaKOrO THUa orpa~eHH B CBOBX B03MOmHOCTHX 

TeM, "!TO: 

Bo-nepBHX, H8HM8H98 KOpOTKOEHBymRe ~a, ~0CTYUHH9 ~ HCCHeno

BaHRJI, HM9IOT BpeMH U3IDI ...., I C. Ilpi.P!9M 3Ta rpamuw, Onpe,IteJIJI6TC.S: 

He rrponeccoM 1!3MepeHRO CTC n HC, a BpeMeH~M ~~ysllll rrpo~TOB ~ep
HHX pea~ H3 Od~eMa AWID9HH Ha llOBepXHOCTh H Bp6M9H9M llOCT.1fiH8HBR 
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pa~O~OB H8 BXO~ HOHHOrO HCTO~. KpOMS Tore, ITO Mepe TipH0~

~8HRH K rpa~e ~OHHOft CT86~HOCTH BHXO~ HBfiTpOHO~B~THHX 

H30TOTIOB B p88KqllH C IIpOTCHaMM p83KO IT~88T. 

Bo-BTOpHX, nccne~oBaHHe T,YrOUHaBKHX aneMeHTOB Ha YKaSaHHHX yc

TaHoEKax 3aTpy~HBHO H3-38 CITOmHOCTH H3Bn8~8HHH 3THX 8~8MBHTOB H3 

06'bBM8 I\IIRIIJBIDI l1 IIOCJIB.IfYIOII\811 HX HOHn3an;Im~ 8TO, B CBOIO O'lepel(l>, 

ITpHBO~T K ITO~BHHID TIOTOKOB panHOHYKITH~OB HHXS ypOBHH ~CTBHTB~ 

HOCTH ~38pHHX MBTC~OB. 

B-Tp9T:OEX, l!YJ3CTBHTe.JibHOCTl> MBTO;n;OB JI838pHOi1: CITSKTpOCKO:rn:m: 

cHRmaeTcH Hs-sa Ha~ woaoB. B Mero;u;e pesoaaacaoH ~opecneHUKH 
W0H B OCHOBHOM orrpe;u;e~BTCH TSMHOBHM TOKOM perHCTpEpymmero ~3Y H 

38CBBTKOft ~8Y OT pacceHHHOrO ~sepaoro H&rryqBHHff Ha 3JIBMBHT8X KOH

CTpyronrn. B CJiytiae MHoroCTYUBWiaToi! lj:loTOHOirn38IJ;HH acTO"tffi~lROB WoHa 
'IBTHpB: a) OT CT86HJibHHX H30TOllOB HCcne~BMOrO 8JIBMBHT8, ITpHCYTCT

ByxmJ;HX B TliT'Jie, 6) tjloH OT TeiiJIOBHX IIOHOB E306ap, B) OT pa,IU!:OaKTRB

HOCTa, r) @OH OT HO~H3~H OCT8TO~OrO rasa B Rru~epe HOHHHM 

I!Y'lKOM lvlBCc-cerrapaTopal 4 • 51. 
HCHO, ~TO rrepeqMC~SHHHe He~DCTaTKH orrpe~e~TCH, B OCHOBHOM, 

He caMID.m MeTo~arvm: Jiasepaoi'i crrexorpocKOmm:, a crroco6oM rro.nyqeHHJJ: 

aTOMHHX (HOHHHX) nyqKOB. 
~ rrpeo~oJieHHH yxaaaHHHX orpaHE~eHE! rrpe~araeTCH, pa60T8H 

H8 rryqKS TRX9~ EOHOB, OCT8HasnEBaTD ~a OT~8~ B rase, 8 38T9M 

C TIOMOmPID TOrO me rasa BHBO~TD RX H3 30HH TOpMOX9HRH, T.e. RCITO~ 

soBaTD rasoByx> CTJ>YD· Me TO~ rasoBoE: CTPYH BSBecTeH YJKS 6oJiee 20 JIST, 

~OCT8TO~O XO~OIDO HSyqeH H C YCTISXOM TipHM9HH9TCH BO MHOrRX ~6opa

TOpllHX MHpa / 6,B/. TaKOi'i HCTO~HHK 8TOMOB TI03BOJlff9T pa60T8TD C HyKJIB

~aMl!, IIM9I00111Ml! BpeMa lltl!3!11! ~o IOD MI<C. 
ilOCHe~maa HOHII38UKff 8TOMOB OC]m9CTBnH9TCH CSHSRTHBHHM 06pa-

30M C ITOMOmDID MeTO~a MHOrocryneffq8TOi'i Jl839pHOi'i W0TOHOHH3anBE. K Hac
TOHmSMY BpeM9HM HOHH38URff T8KHM MSTO~OM OC]mBCTBRMa ~ 80 3JIBMeHTOB 

Tad~ Me~e~eeBa. 

J1CTO'tffiillt 8TOMOB 

llpHHnJilllllBJIPHaH CX9M8 rrpe~raeMOE: YCT8HOBKH H306paaeHa H8 

pHc. I. ilyqoR TEmeJIHX HOHOB 60M6ap~yeT MHWSHD, HaXO~ca B UHnBH

~~SCKO~ pea~OHHOR KaMepe, KOTOpaa 38TI0~9TCR O~SHHHM reJIBSM 

wm .n;pyrHM HH9pTHHM rasOM ~0 ~aBJieHHH I 8TM. Blm9T8I0~9 H3 MHIIISHH 

~a OT~a~ TOpM03HTCH B rase, O~OBp9M9HHO HSi't:Tpa~syHCD H8 H9M H 

Ha npncyTCTBY>J~ Brase npHMecmc 02, lf:<O, ~,~. PoJ!l> npHMecell 
~OSKaH: C O~Ofi CTOpOHH,OHH RBJIRIDTCH XOpOIDIIMH HeiTp8~38TOpaMH, 

c npyroll, odpasya xnacTeps, ORR MOryT adcop6npoBaTb sa cede ~a 
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KAMEPbl :(j)PEAKUV10HHAfl al BAKYYMHAA G) V10HV13AUV1',1 

CKHHHep 
/ 

/ 
HOHH3YICUIHCi 

Jnetnpo.Q 

r A30Bbli1 nA3E PHbiH CnEKTPOME TP 

P11c. I 

I r nAc I 

OT~a~H. 0~H8KO llpOB8~8HHH8 paC~8TH M HCC~8~0B8HHff ITOK838~ /S/, ~TO 
ypOBSHb KOH!19HTpai1!lll rrpm~eceii IlOpH,n;Ka 3XI0-I2 cM3 llpll T9M119pazype 
rasa -80 K M ~8~8HHHN2 8TM H8 ITOp~OK HHR8, ~8M 3TO HeOdXO~HMO 
!!pH HCITOJID30BB.HIDI 83p030JI8.fi B K8't!8CTB8 11 Tp8HCIICpTa" B M8TO,ZUIK8 reJrne
BOli CTpyH. TaKaff K0ffU8HTpa~ rrpHMeceli JISrKO ~0CTHr88TCH C ITOMOmpro 
WflJThTpOB H IIpH OXJiaiii,Il;SIDIH dyWepaoro rasa ,IJ;o Ter..mepaTYJ) :KlU!ltOro asoTa. 

YBJiexaeMHe rasoM TepMaJIHSOBaHHHe aTOMH -qepes ysKJlli KaiHIJIJIIip 
~aMeTpOM 0,6+1 MM If ~HO.fi 2-20 CM BUHOCRTCR CBepXSBYKOBO.fi CTpyeli 
B BaeyyMByJo KaMepy, )\Jill: COS)(aHIDI TaKOTO IIOTOI<a ( CKOpOCTb ~ 2'I05 cM CI) 
HSOdXO,Il;HMa MOmHaH .IU1WWepeHqnaJThH8E OTRa~. TaR,~ ITO~HHE B 
B3KyyMJ!Oii KaMepe )(aBl!SHIDI 0, I Topp TpedyeTCH CKOpOCTb OTI<a'llill 
..... I ~3c-I. 

BaKYJMHaH KaMepa OT,IJ;8JI8Ha OT K8M8pH HOHH3auHH CKKMM8pOM, BHpe
saromHM OCHOBH08 ~0 ITOTORa. CKKMMep ~MSTpOM I,2+2 MM pacnanoxeH 
Ha paCCTORHHH 7+I3 MM OT KO~a Ra~a. TaRaR reOMeTpRH ll03BO~eT 
HCIT0~30BaT~ llpaKTHq9CKn B9Cb nyqOR pa~OaRTHBHHX 8TOMOB, ITOCKO~RY 
cpe)(lm!l yrOJI pa8JieTa IlpO)(yi<TOB pe~K!111ii HS KaliJ!JIJIJl1l3 !IpH OXJI3JK,!(911llli 
rasa )(O T "'80 K cocTaBl!HeT II±2° 161, KpoMe Toro,npl! reMITeparype 
~oro aaoTa B03pacTaeT rro~TH B 4 pasa nnOTHOCTh rasa n YMeHDmaeTCR 
CKOpOCT~ ~~3HZ 8TOMOB K CTeHKe pea~OHHOfi KaM9pH, ~TO, COOTBST
CTBSHHO, ]MSHDIDaST npoder ~ep OT~a~H H YBS~aeT KO~~SHT 
TpaHCIIOpTHpOBRH HX ITO TOHKOMY KaffiiJIJU3:py. TaR, MaRcHMaJThH8R al@E!RTlffi-
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HOCTh Tp8HCITOpTHpOBKH ITO RaiT~py ¢ 0,8 MM ~ep OT~~, no~aro

lllHXCJ:i B pesym.rare cl.. -pacna;n;a, Ha paccromn1e I MSTp cocTaBJI.fleT 

78±IQ%, H8 p8CCTOHHH9 2,5 M8Tpa - 27±5%, a ~ OCRO~OB ~e~eHHa 
252CJ H8 paCCTOHHH9 2,7 M- 27±I~. llpnqeM pe3y~T8T cna6o SaBHCHT 

OT XH~SCKHX CBOfiCTB 3~8M8HT8 /G • 
3aMeTRM, ~TO IT0~06HH8 CXSMH (6e3 KarrRnnapa, ITpOCTO C OTB8pCTH-

8M B pea~OHHOH KaMSpe) yme npHMSHRDTCff ~ C03~8HRff HOHHHX HCTO~

HHKOB /r. . 8WWeKTHBHOCTb T8KnX HCTOqHHKOB COCT8BHH9T I-IQ%, cp9H

H88 Bp8Mff BHHOCa H3 KaMOpH I,5 MC (pHC. 2) / 7/. Mcn0~30B8HH8 reKOH 

B 3TOM HCT0~8 HBna8TCR 06R38T8~HHM YCHOBHSM, ITOCKOJJDKY BHXOll 

HOHOB C]m8CTB8HHC 38BHCHT OT npHM9HH8MOrO rasa. B HaWSM ~ae 

HOHH HBHHIDTCH HCTO~HHKOM W0Ha, IT03TOMY Ha CRHMMep H906XO~ IT0~8Th 

sarrnpalOUlee HanpJDKeHHe ...... I xB. KpoMe Taro, BHrO.n;HO pa6oraTh Ha .n;pyroM 

HH8pTHOM rase (pHC. 3). 

C~e~ST 38M8THTh, ~TO BHXO~ HOHOB T8RX8 3aBHCHT OT HHT8HCHBHOQ

TH nyqKa 60M6ap~ymlllHX ~80TH~ H H8qHHB8T nansTh C H8KOTOporo 3H8-

~8HHR nROTHOCTH lln83MH, TID~D~SfiCH B pesy~hT8T8 HOHH38~ rasa 

npoxo~ ~epes Hero rr,yqRDM. 06yqao yKa3HBaDT ~e npnqnHH aToro 

~eHHH: rpexqacT~aH peKOM6HH8UHH He + e- + A+~ He + A H paarrer 

o6pasoBaBmefiCR nnasMH. ECITH rrepB~ rrpo~ecc HaM rro~eseH, TO BTopo~ 

BpelleH. O~axo, rroMe~aR peaKUHOHHYID xaMepy B a~exrpz~ecxoe RnH MBr

H11THoe TIOJie, M01KHO TIOilliT8ThCR ynpaB.7IHTh 11IIJI83M8HHliM p83JI9TOM~1 Ec.IDI 

lite 3TO He Y.Il8CTCR C)le~aTb, TO peaKWJOHHyJO Ka.Mepy MOJKHO p8CIIOJI011tl1Tb 

Ha BHXO~e ycrpoHcTBa, cerrapHpJDmero npo~TH peaKUHH _or rrepBHqHOro 

rryqRa T.fDK8Jll:DC HOHOB, 8 HM8HHO! B KOffi.le "BaCHJrn:C11 11 FIJIH H8 BIDWlle 

crpoameroCR rasoHarro~eHHOro cenaparopa. 

TaKHM 06pa30M,M01KHO pacc~T11B8Tb H8 TO, ~TO 3~8KTHBHOCTb 

BHHOC8 Rll€P 0Tll8~ COCT8BBT 30-BQ%. 

_10 

0 ,4 1 5 

'·' 10 1000 

Tr/2' "" 

4 

PRe. 2. MHTerp~Haa aq¢eKTKB

HOCTb MCTOqHHK8IGISOL.

M8CG-cenapaTOp ~ H8KOTOpHX 

TJI!t8JIHX HYKJW.II;OB H HX H30MepHHX 

COCTORHMi Ra~~ ll8pZO~OB 
no~acnana . 



Yrtl 27si+ 
Pnc.+3. 0THOCHTe~DHHll BHXO~ 
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20 40 60 so 100 120 140 (M6) 

]asepaaH noansaqaa 

MoHHsnpyromaa ~asepao-onT~ecxqg ~acTD 

Cfi OT cxeMH, IIpllM9HH8MOH B raT1UIH9 / 5/. 0Ha 
rrpaKTM~9CKH He CT~88T

COCTOHT H3 Tp9X rrepe-

CTp8HB88MHX ~839p0B Ha Rp8CHTe~: C~9KTpOM8TpH~9CKOrO, H9llp8pHBHOrO 

~eHcTBHH c HMDY~CHHM ycRnRTe~eM c napaMeTpaMH: nepecTpoilKa ~HH 

BO~ 540-700 HM, mRpHHa ~HHH H3~8HRff 25+30 Mfu, cpe~HRH MOillHOCTo 

ll3JIY'ISHIDI li..O I Br, n ;rr;nyx JiasepoB mf-504, Ha:KallliBaeMliX HMIIyJIDCHHMH 

JiasepaMR Ha rrapax Me~n. ITapaMeTpH JiasepoB cJie~mne: ~Te~aocTD 

CBeTOBOrO HMITYJIDC8 20 HC, ~8CTOT8 104 ~, rrepecTpOilKa ~HHH EO~ 
540-700 Hll!, cpe~ MOillHOCTo H3~9HIDI ~0 800 MBT, Iill!pHH8 JIHHHH 

25-30 ~. Bee TpH ~sepHHX ~a, COBMemeHHUe BO BpeMSHM H ITpOCTp8H

CTBe, nepeceKaiDT 8TOMHHa ~OK ITOli.. rrpRMHM yrJIOM. ~ yB9~9HHR 

31¢€KTHBH0CTH ROHH38qHH, ITOCKO~KY H~9HH9 m~~CHOe, ~39pHUe 

~ nepeceKaiDT aToMHHfi ~OK ~o IO pas, OTpaEaHCD OT li.,Byx TIJIOCKO

napanne~HUX sepKaJI. 3To YBS~qHBaeT BliXOli.. WOTOHOHOB rrpHMepao aa 

ITOp~OK ITO Cp8BH9HMID C Oli.,HOKp8THHM nepece~eHHeM. 0TM9THM, ~TO €cnH 

BM9CTO HMITyJibCHHX Jia3epOB HCITOJID30B8Tb HerrpepliBHHe, TO 3~KTHBHOCTh 

ncansaunn EUpacreT e~e rrpm~epao aa rrop~OK. nasepaoe n~eHHe rrocne

~oBaTeJIDHO B036~aeT BCe 60Jiee BUCOKOJI9~8mHe ypOBHH, IT9p6BOAH aTOMli 

B KO~€ KCHUCB B 8BTOHOHH38UH0HH09 RJIH pan6eprOBCKO€ COCTOHHH€. 

ITocne ~ero aTOMH HOHH3YIDTM caMonponsBOJIDHO RnR RMITY~CHHM aJieKTpH

~ecKHM noJieM (I-IO KB/cM), BKJID~mHMCH cpasy rrocne oxogqaHHH Jiasep

HHX HMITYJibCOB (pnc. 4). B 3JI8KTprrqecKOM ITOJie BHCOKOB036~eHHHe aTO

MH H0Irn3H:PYRJTCR C BllXOli..OM,paBHHM 9,IUUUJU9. B 3TOM ~ae ce~eane HOlm

Sa~ OITpe~eJIR9TCR C9~€HE9M B036~eHRR C00TB9TCTByromero BHCOKOB08-

6~9HHOrO COCTORHHR 8TOM8 ~ro-14 eMf. Ce~eHH€ B096~eHRH 8BTO

HOHH38UHOHHHX CCCTOHHRH COCT8BnH9T~IO-l6 eMf. 3TO, €CT9CTB9HHO, 

Tpe6yeT B !00 pa3 60JI99 Bi:lCOKOli MOIUHOCTH ~39pHOrO H~9HWI, 'qTO 

He Bcerna ~CCTHmHMO. 
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e P11c. 4. MHoroczyrrewraTa.fi 
C9~9RTHBHa.fi @OTCHOHM3BUH.fi. 

MaKCIDilaJIJ,HaJI 8CixfJeRTMBHCCTb HOH.H38D;ID.r, CTHOill€Hll9 IIDTOROB HOHOB 
K IIOTOey 8TOMOB, B ~aHHOil OXSM€ MO~eT COCT8BllTD 2-5%, Tip~ IDMpHH9 
~HHll ll3~9Hliff Ha rrepBOH CT]IT9HH BC36~eHRR 200-300 Mr~. 

PerHcTp8ilM.fi HOHOB H qyBCTBHT9#£HOCTh ycTaHOBK! 

noycKOp8HHH9 MOHH ITOCTJTI8IDT Ha BXO~ aHaxnsnpyro~ero YCTpoHCTBa, 
rrpe~cTaBREro~ero co6ort MarHMTHHfi ~ BpeMRnpo~eTHHi Macc-cerrapaTop 
(B caMcM rrpccTOM c~ae noHH perHCTPHPYIDTCH B3Y). McnoxoscBaHHe 
MarHHTHoro Macc-cerraparopa rrpe~cTa~eTCH 6o~ee npe~o~THTe~HHM, 
ITOCKOJil,Ky OH pa3~9JUI9T :HOHH C pa3.Jlli'tffillrlm MaCCOBl:lMH ;mQJiaMll: B !IpOCTp8H
CTB9, ~TO CHH~ST rfoH OT rrapa3HTHHX MOHOB 02 ,AfzH T.IT., 8 CaMOS 
r.rraBHoe,nosBoJJ.JieT Ha B!lXD.JJ;e Macc-cenapaTopa HcCJie~OBaTI> ""tiHCT!::le" 
H30TOIT!::l Y*9 Tpa~OHH!::lMl1 MST0~8MB JI.JJ;SpHOfi Cll8KTpOCKOIIHR. 

B WoRa~:oHoH ~ocxocrn Macc-cerraparopa pacnaxo~eHH c~e~ 
I!OHOB - B3Y. Hx 3g)jleKTHBHOCT1 pernCTpalll!l! HOHOB paBHa I. 

ilpH H3M8H9HHH ~HH BO~ CII9KTpOM8Tp~8CKOrO ~3epa MORH30BHB8Th
CJI 6YlJYT TOJibKO 8TOMI:l, 'I:OH II8p9XO.Illl HaXO,IV!TCH B p830H8HC9 C ~839pHHM 
ll~9HH8M, 'lTD IIpHBe~eT K H3M8H8HMID CKOpOCTeli C'l8Ta B8Y. TaKHM 06pa-
30M, CHRMaeMHe O.JJ;H0Bp8M8HHO CO BC8X C'l9T'lHROB 38BHCHMOCTH CKOpOCTSli 
C~8T8 OT ~HH BO~ H3~9HHff .JJ;a.JJ;yT HH¢0pMa~ 06 H30TOITHq9CRHX 
C~Hrax H CB8pXTOHKHX CTpyx~ax p~OaKTHBHHX aTOMOB ~axe TaM, r.JJ;e 
OllTH'l9CRE9 CITSKTpH OT COGS~ ll30TOIIOB TI8p9Rp!::lB8IDTCH. 

qYBCTBHT8~I>HCCTD, MH~HHH IIOTOK HOHOB,perHCTpHpyeMHll YCTa
HOBKOfi, 38BHCHT He TO~KO OT 3~KTHBHOCTH HOHH38~ 8TOMOB, HO H OT 
q:oHa. ilOCKD~ey HCTO"llil'JK 8TOMOB 11XO~O.llHHH", TO {foR ycTaHOBllli 6y.JJ;eT, 
B OCHOBHOM, O!IpB,I(BJI.R:TJ:,CJI p8,It1108RTHBHHM H3.1Iy'll8HJ18M, BH31:lB810II.lHM HMIIyJID
OH B3Y. YpoBeH1 TaKoro WOHa pacreT BO BpeMH pa60TH n aaBHCRT OT 
CBOfiCTB HCCH8,I(y8MHX ll30TOITOB. B ra~HCKHX 3KCIIBPHMBHT8X OH COCT8BHHJI 
or O.llHoro .llO, MaKcHMyM, IO HMrr.c-I / 5/. E= J<e perncrp!!poBaT1 WOTD
noHH B COOTBBTCTByro~~ MOMBHT BpeMeHH, CBff38HliHH C ITpHXO~OM ~sepHO
ro HMIIYm.ca, TO WOH MOJKHO cim3HTI> aa rropMOK. 
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c~e,II;OB8T8~DHO, npH IO-~COBOM 3RcrrepHM8HTe,~crre KaHanOB 
CKBHI!poBaJmR )(Jll!HH BOJIHH JiasepHoro MSJIY'!SHI!H - IOO M <PoHe- I >!M.c-I 
rrpencT8BnR8TCH B08MO~HRM perHCTpHpOBaTD IIOTOKH 0,1+1 HOHOB.C-I, ~TO 
COOTB9TCTBY9T C9~9HRHM I0-29 - I0-28 cNf. CTa6MJIM8HpyH qacTOTY JI889p
HOrO H8~8HHH (I KaHa~) HnH HCTI0~8YH ~yrne, He C8~8KTHBHH8, BHnu 
HOHH38nHH, Ha~HMep ECR-HCTO~, MO~HO CTiyCTHTDCH, CCOTB8TCTB8HHC, 
~c ce~eHHH IO I c~. 1o-32 c.f. 

BllBO,Il;ll 

TaKHM odpaaoM,odc~aeMaH B sro~ cTaT:oe ycTaHCBRa od~naer 
reM npeHMYmeCTBOM rrepen npyrEMM, ~To: 

I) IIC8B0~8T HCCIT8,IJ;OB8TD M9TO,IJ;8MH ~38pHOfi H anepHCH CIT8KTpOCRC
:rrn:H xapaRTepHcTmw: pa,nnOHyR.7m,IJ;OB c BpeMeHar...ru JKiiiSHH .:uo I ;VIc; 

2) ,Il;88T B08MOiKH00TD padOT8TD C TYI'OIIJI8BKJJNJH SJI8M8HT8MHj 
3) padOTaH H8 O,Il;HOM H8IIp9pHBHOM JI838pe, II08BOJI.R:9T IIOJIY't!8T:O IIOTOlG1 

ITO~H8DB8HHHX R,IJ;ep; 
4) IIOCKOJThltY HOTO'IIHHK 8TOMCB 11XOJIOnHffi:i", TO MO~HO HCII0~:030B8TI> 

~erKOIIJI8BIDI8 .M:HII18HH; 

5) IT03B0Aff8T HCcnenoBaT:o ~a~ C8~8HH9 Odpa30B8HMH KOTOpHX 
MM99T BeJIM~HY 10-31 - I0-2? eM" • 

. 06JiacTI> WHaHqeCKHX nccJienoBaHHH HCHO rrpencraBRReTcH na BHme
rrepe~cneHHHX CBCHCTB H BKrrro't!88T B cedH MCCJienoBaHHe H8HTpOHO,IJ;eWH
UHTHHX H H8fiTpOHOH86HTO~ R,IJ;ep BITJIOTI> ,IJ;C rpaH~ HYKJICHHOH CTa6H~
HOCTH,HCCJI8,Il;OB8HRH CBOfiCT.B anepHHX H30M8p0B BC8X BH,Il;OB, Cllp8,Il;8JI8HH8 
C8"tJ.8HHH 06pa30BaHHH IIpO.IJYKTOB .fi,Il;8pHHX pea~ffii K8R ITO Z , TaR H noll. 
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