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BBe,D;eHHe 

l1:CCJI8,ll;OB8HH8. K0ppeJISIUH0HHllX . xapaKTepHCTHK 

KBaHT0BllX OO'b8KTOB (B HameM CJiyl!ae aT0M0B ' H 51,n;ep) C . Yll~T0M 

II0JISIPH38UH0HHllX 8q)(p8KT0B HHTepeCH0 C T0l!KH spemm pemeHHSI T8KHX 

BaJKHeilmHX rrpo6JieM COBP8M9HHOR (pH3HKH 9JI9KTPOCJia6llX 

B38HM0,n;eficTBHfi, KaK HecoxpaH9HH9 ll~TH0CTH B aTOMHllX rrepexo,n;ax 

/1/, ~aJIHl!He_ rrpaBllX T0K0B (CM. MaTepHaJil,J /2/, a Ta!O!<e /3/), 

B03M0lltHl,18 BKJia,IJ;ll T9H30pHoro H CKaJISipHoro B3aHM0,ll;9ilCTBH8 /3/, 

CYll\9CTB0BaHH9 T0K0B BTOporo po,n;a, HapymeHHe T-HHBapHaHTHOCTH H 

crrpaBe,n;mrnocTb CPT:..TeopeMl,I (CM. 141 H UHTHPYSMYIO T8M JIHT9P8TYPY). 

CHTY8UHH B YKa3aHHllX HCCJI9,ll;0BaHHHX, H9CM0TPH Ha o6HJIH9 

9KCI18PHM8HTaJibH0ro MaTSpHaJia, KP38He H90,ll;H03Hal!Ha. IlpaKTHll9CKH 

Bee YII0MHHYTll9 Bllme rrpo6JI9Ml,I Ha cero,n;HHIDHHR ,ll;9Hb OCTaIOTCH 

0TKPllTllMH. KpoMe Toro, B HaCT0Hll\99 BPBMSI BC~ l!eTl!e BllPHC0BllBaeTM 

TBH,ll;BHUHH K rrepeCMOTPY CaM08 CTaH,n;apTH0fi M0,ll;BJIH /2/, OCH0BHHe 

II0JI0llt9HHH KOT0P0fi IlpHMHM o6pa30M CBSl38HH C STHMH rrpo6JieMaMH. 

J!CHO, l!TO pellll!Tb IIX crroco6Hbl TOITbKO 3KCrrepHMeHTbl Ha 

6oJI99 BllC0K0M ypoBH9 Kal!SCTBa H T0l!H0CTH C IIPHBJI9l!9HH9M 

HeTpa,1Ul:UH0HH08 T9XHHKH (HarrpHMep, JiasepHon), ll8M 9T0 6llJIO c,n;eJiaHo 

paHee. B CBH3H C 9THM B Jla6opaTOpHH H,n;epHHX rrpo6JieM cos,n;aHa 

JiasepHaR YCTaH0BKa. OcH0BHl,18 II0JI0llt9HHSI rrporpaMMH HCCJie,n;oBaHH8 Ha 

H98 11 ycTpoficTB0 KpaTK0 H3JI0llt9HH B / 4/. UeHTpaJibHllM M9TO,ll;H'll9CKHM 

M0M9HT0M B IIJI8HHPY9MHX 0JI1,JT8X HBJIH9TCH HCII0Jlb30BaHHB M9T0,ll;0B 

II0JISIPH38UHH CBOOO,ll;HllX aTOM0B H H,n;ep B . ra30B08 cpe,n;e C II0M0ll\bIO 

JiasepHoro H3JIYllBHHH. li,n;eH IIOJIHPH38UHH aT0M0B H SI,Itep 0IITHl!BCKHM 

H3JIYll9HH9M 6HJia BllCKa3aHa KaCTJI8poM A. /5/ em~ 38,ll;0Jiro ,n;o 

II0HBJI8HHSI Jia38poB~ MCIIOJib3YSI JlaMII0Bl,19 HCT0l!HHKH CBeTa ,ll;JIH 

II0JIHPH38UHH , PH.D; HCCJIB,It0B8T9JI_8fi 0CY!llBC'-'BHJIH H8K0T0pc)B KOJIHl!BCTBO 
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KOPP9JISII.UIOHHHX onHTOB (CM., HanpHMSP, /6/). C nOHBJISHHSM Jia38POB 

H, oco6eHHO - C nepecTpaHBaSM0:0: .D:JIHH0:0: BOJIHH (dye-Jia3epoB), 

MSTO,n:H onTHqSCK0:0: HaKaqKH nOJIHpH33UHH npHOOPSJIH 3HaqHT8JihHO 6oJiee 

IIIHJ)OKHS B03MOJKHOCTH. K HaCTOH1Ii8MY _ BP9M8HH BHnOJIHSH PH.D: onHTOB no 

Jia38PH0:0: noJISipH3aI.UIH H,n:ep HSKOTOPHX 9JI8M8HTOB /7-11/. 

HaCTOHIIiaH pa6oTa HBJIHSTCH nepBo:0: MSTO,n:HqecK0:0: ny6JIHKaUH8:0: no 

.na38PH0:0: ycTaHOBKS Jia6oparop:im H,n:epHHX npo6JieM. 3,n:eCI, onHCHBaSTCH 

e~ OT,ll;SJihHaH 9JI8KTpoHHaH . qacTb, KOTopaH 6y,n:ST o6ecne1rnBaTb 

,l(8T8KTHpOB8HH8 H perHCTP3UHIO OTITHqecKoro H H,l(SpHoro H3JiyqeHH:0:, 

HanpaBJISHHHX no.n: P33JIHqHHMH yr .naMH OTHOCHTeJihHO 

BSKTOpa noJIHPH3aUHH HCCJIS.l(YSMHX HYKJIH,ll;OB. 

1. JiasepHa.11 ycTaHOBKa 

HanpaBJISHHH 

~YHKUHOHaJihHaH cxeMa Jia3epHo:0: YCT8HOBKH npe,n:cTaBJISHa Ha 

PHC.1. B KaqecTBS Jiasepa HaKaqKH (CU-Jiasep) HCnOJih3YSTCH 
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HMnYJibCHH:0: Jiasep Ha napax MS,l(H THna HJir:lf-101 OTeqecTBSHHOro 

npoH3BO,ll;CTB8, reHSPHPY!OlliH:A: Ha .D:BYX JIHHHHX c .D:JIHH8MH BOJIH 510,8 H 

578,2 HM. Cpe,n:HHH MOIIiHOCTh HSJiyqeHHH COCT8BJIH8T BSJIHqlfHY OKOJIO 4 

BT, qacTOTa CJI8,ll;OB8HHH HMnYJihCOB - ,ll;O 10 Kru, ,ll;JIHTSJihHOCTh -OKOJIO 

20 HC. JiasepoM C nepecTpaHB6SM01t ,ll;JIHH0:0: BOJIHH . (dye) CJIYJKHT Jia3ep 

Ha KP3CHT8JIHX (TaKJKS OTeqecTBSHH_Oro npOH3BO,ll;CTBa) THna JilKH-504. 

06.naCTh nJiaBH0:0: nepecTpo:0:KH ,ll;JIHHH BOJIHH HSJiyqeHHH orpaHHqHBaSTCH 

HHTSpBaJIOM 530 ••• 710 HM, cpe,n:HHH MOIIiHOCTh - OKOJIO 100 MBT, 

qacTOTa c.ne,n:oBaHHH CBSTOBHX HMny JihCOB - 10 KTu. ,l(JIHTSJihHOCTh - He 

60JI88 20 HC, illHPHHa JIHHHH r8H8P3UUH - 1,1 rru • 

:HsJiyqeHHS. dye-Jia3epa noJIHpHSYSTCH C noMOIIih!O nJiaCTHHH ')J 4 H 

H8IlP3BJIH8TCH B KaMepy cneKTPOMSTpa, r.n:e H3XO,ll;HTCH napH 

HCCJI8,ll;Y8MOro HYKJIH,n:a B 6yqiepHOM HHSPTHOM rase. )l.JIHHa BOJIHH 

.nasepHoro Hs,Jiyqemrn HaCTpaHB88TCH Ha JIHHHIO norJIOIIiSHHH 

, HCCJie,n:yeMoro aTOMa, Ha KOTOpo:0: npoHCXO,ll;HT npouecc noJIHPH33UHH. 

KaTylllKH T8.IlhMrOJibUa o6ecneqHBaIOT CBOHM M8rHHTHHM nOJISM 

BHCTPaHB8HH8 noJIHPH30BaHHHX aTOMOB H H,n:ep TIO xo,n:y .na3SPHOPO Jiyqa 

JIHOO npoTHB HSI'O. 

PerHCTP3UHH pe30HaHCH08 (pJiyopecueHUHH HJIH H,n:SPHOro HSJiyqeHHH 

OPH8HTHpoB8HHHX HYKJIH,n:OB OCYfliSCTBJIHSTCH BOC8Mh!O , ,ll;81'8KTOpaMH ( Ha 

pHC.1 H3o6paJKeHa JIHillh qacTb ,ll;8T8KTOPQB ) · Ha OCHOB8 

(pOT09JI8KTP0HHHX YMHOlKHT8JI9tl IDSY-130 H CUHHTUJIJISITOpoB BaF2" 

JlST8KTOPH ycTaHOBJISHH B reoMSTPHH, 6JIH3K0:0: K . 4~, H Kall!,n:H:0: H3 HHX 

nepeKpHB88T OKOJIO 1/8 qacTH OT 4'.t. 

2. PerHcTpHpymma.11 3JI0KTPOHHKa 

PerHCTPHPYilll!aH qacTh 9JI8KTPQHHKH npe,n:CTWH8T co6oa BOCSMh 

n,n:eHTHqHHX HesaBHCHMHX cneKTPQMSTPJiqecKHX TP3KTOB, BHTIOJIHBHHHX B 
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CTaH.n;aJ)Te RAMAK H pa60TaIOII\HX B .IlHHHIO C nepcoHaJII,HI:lM KOMnhIOT8POM 

AT-286. E.noK-CXSMa 8Jl8KTpoHHKH npHB8,ll;8Ha Ha pnc.2. 
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PMC.2. E.noK-cXeMa perHCTPHPYIOme:A: qacTH 8.Il9KTPQHHKH .nasepHo:0: 

yCTaHOBKH 

HMny.nbCI:l c BOChMH (p()T08.Il9KTPQHHI:lX YMHOlKHT8Jl9:0: cI>SY-130 noc.ne 

npe,nBapHT9.IlbHI:lX YCHJIHT8.Il8:0: (IIY) H ycH.nHTe.ne:0: POLON - 1101 

no.n;aIOTCR COOTB8TCTB8HHO 

npeo6pasoBaTe.ne:0: (AUII) KA011 

Ha 

/12/. 

BOC8M:b 

,U.n.H 

aHa.noroBO-I.UIWP0BHX 

sanycRa 6.noKOB AI.HI 

HCnO.Il:b3Y8TCSI BH8illHHA cnrna.n CHHXPOHH3al_\HH, nocTynaromna C 6.noKa 

nHT8HHSI (EII) HII-18 HMny.n:OCHOro .nasepa HJirH-101 qepes 
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ipopMHpoBaT8.Ilh HMny.n:oca sanycKa («I>H3). IIpH 8TOM 6.noK «I>H3 

o6ecneqHBa8T TaKlK9 B03MOlKHOCTh BH6opa BpeM8HHOro OKHa B npe.n;e.nax 

100 MKC M9lK.nJ .nasepHHMH HMnyJII,caMH, a Te4eH»e KOTOporo AUII 

OTKPHTI:l ,ll;.IlSI npH1lMa HMny.n:ocoB c «I>8Y. C noMom:oIO cq~qHKa KC013 /13/ 

no KOJIHqecTBY .nasepHHX HMny Jl:bCOB f!P0H3BO,ll;HTCSI XpoHOM9TPHPQBaHH9 

pa60TI:l YCTaHOBKH. 

CneQHa.IlbHO paspa60T8HHI:l:0: H H3I'OTOB.Il8HHI:l:0: HaMH B CTaH,D;aJ)Te 

KAMAK MY.Il:bTHn.IlSKCOP M8AUII o6ecneqJ1Ba8T C~M l_\H¢poB0:0: HH<POPM81.\HH C 

6.noKOB KA011 H sanHC:b e1l B OT,ll;8.Il:bHI:l8 yqaCTKH naM.HTH KJI024 .. (14/. 

IIp:11 sToM 6.noK M8AUTI MYJI:OTHn.neKcHpyeT c:11rna.nH "BHSOB" H 

"PaspemeHHS" OT KaJK.n;oro AUTI Ha 6.noK HHKP8M8HTH0:0: 38IlHCH KJI019 

/14/ H npHCBaHBaeT KalK,ll;OMY AUTI COOTB9TCTBYI0~:0: HOM8p. Hs Bcero 

l_\H¢poBOrO Ko.n;a 6.noKOB KA011, COOTB8TCTBYIOil\8I'O 4096 . 6HT (12 

paspsi.n;oB), HCnO.Il:h3Y8TCH 256 6HT (8 CTapmHX paspSI,ll;OB), a 9, 10 H 

11 paspSI.n;ll c.nyJKaT ,ll;JIH HYMSpal_\HH AUIJ. B pesy JI:bTaTB .n;aHHI:l9 

UHWP0BOrO Ko.n;a aMnJIHTY,ll; sanHCHBaIOTCH B 6.noK naMHTH KJI024 TaKHM 

o6pa30M, qTO UH¢poB0:0: KO,ll; aMITJIHTY ,ll;ll HMny .n:oca OT KalK.n;oro «I>8Y 

3aITHCHBa8TCH B OTB9,IJ;1lHHH:0: ,ll;.IlH Hero yqacTOK naMHTH RJI024 ,ll;JIHH0:0: 

256 6HT. 

IlPH o.n;HoBpeMeHHOM cpa6aTHBaHHH HSCKOJihKHX AUTI 6.noK M8AUTI 

MYJI:bTHnJieKCHPYST 8TH AUTI Ha 6JIOK KJI019 B TIOPH,ll;K9' y6HBaHH.H HX 

HOMepa. AUTI, KOTOpHe cpa6amBaIOT BO BpeMH BHTIO.IlHSHHH 6.noKOM M8AUTI 

onepaQHH MY Jl:bTHnJieKcHpoBaHHH, npe6HBaIOT B COCTOHHHH OlKH,ll;8HH.H H 

o6pa6aTHBaIOTCH cpasy lK9 no OKOHqaHHH 8T0:0: onepal_\HH, KaK OillicaHO 

BI:lill8. TaKo:0: no.n;xo.n; HCK.IlJOqaeT npocq~ll npH H3M8P8HHHX, qTQ oqeH:h 

BaJKHO a 3KCI1CPHMeHTaX no llOHCKY MaJlllX 8¢(peKTOB. IlpoBe.n;1lHHH8 HaMH 

H3M8P8HHH H HHlK9C.Il9,ll;YI0~8 01.\SHKH noKa3HBaIOT, qTO C03,D;aHHaSI HaMH 

perHCTPHPYIOil\aH CHCTeMa 8J19KTPOHHKJ1 no3BOJIH8T npoBO,ll;HT:b onHTll 003 

noTBPH HHIP()PMaJJ;HH C aarpy3KOH no KalK,ll;OMY H3 BOC:hMH 

cneKTPOM8TPJ1qeCKHX TpaKTOB Ha ypoBH8 1,7x10
4 

COOHTH:0: B CBKYH-nY-
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,lle8CTBHT8JlbHO, BJ)9MSI 3aTIHCH HHq)OpMaQHH 6JIOKOM KJI019 B naMSITb 

KJI024 COCTaBJISI8T 1,5 MKC. MYJibTHnJISKCOP M8AUII BHOCHT sa.neplKKY no 

0,5 MKC Ha MYJibTHnJI8KCHJ)OBaHH8 KaJK,noro AUII. TaKHM o6pasoM, Ha 

O,nHH ~KJI 38IIHCH noTpe6ySTCH BP9MSI OT 2 MKC npH cpa6aTHBaHnH 

O,nHOro AUil .no 16 MKC npH o,nHOBP8M8HHOM cpa6aTHBaHHH BOCbMH AUII. 

CTaH.D;8PTH08 BpeMH npeo6pa30B8HHH 6JIOKa KA011 COCTaBJISI8T B8JIH1IHHY 

.no 40 MKC B 3aBHCHMOCTH OT aMnJIHTY.llH BXO,l(HOro CHrHaJia. CyMMHPYH 

Bee BJ)9M8HHH8 "H3.IJ;8PlKKH", noJiy1!a8M, TaKHM o6pasoM, .IJ;JIH HaIIIero 

qlaKTH1!9CKH BOCbMHBXO,l(OBOro aMTIJIHTY.IJ;HOrO aHaJIH38TOpa 3Ha1!8HH8 

B8JIH1IHHH M~PTBoro BP9M8HH 56 MKC, 1ITO H onpe,neJISIST B8JIH1IHHY 

sarpysKH He 6oJiee 17 KrQ HJIH 1,7x104 co6HTH8 B ceKyH,n;y. 

IlpoQecc HaKonJieHHH BOCbMH CTI8KTPOB no 256 KaHaJIOB 

OTOOpaJKa8TCSI Ha ,nHCTIJI88 0.ll-1 c noMOIIU,IO HHT8pqle8ca Kl1044 /14/. 

YTipaBJI8HH8 BC8M npoueccoM H3M8P8HH8 OCYl!i8CTBJISI8TCSI KaK 

nporpaMMHHM cnoco6oM OT AT-286 1!8P93 KOHTJ)OJIJiep KK009 /15/, T8K H 

PY1!HHM - qepes JIHQ8BYIO naHSJlb 8JI8KTJ)OHHKH. ,llJI.fl ,n;aJibHe811Ie8 

o6pa6oTKH CTI8KTPH H3 naMSITH KJI024 nepenHCHBaIOTCH B naMHTb AT-286. 

3. PeayJlbT8TLI M9TO,lt1!tI8CKJIX H3J.lepemrR 

IlpH HCnHTaHHHX C03.D;aHH08 8JI8KTJ)OHH08 CHCT8MH perHCTpaQHH 

HaMH 6HJI npooo.n;eH pa.n M8TO,l(H1!8CKHX H3M8P8HH8. 

B TISPBYIO 01!8P9.l(b ,l(JIH npOB8PKH pa6oTH BCS:0: CHCTeMH B Q8JIOM 

6HJIH MHOroKpaTHO H3M8P9HH cneKTPH T8MHOBOrO qlOHa. Ha PHC.3 

npHB8,l(8H o,n;nH H3 TaKHX cneKTJ)OB, r.ne no ropH30HTaJibH0:0: OCH 

yKa3aHO 3Ha1!8HH8 HOMSpa Ka.HaJia, a no B8PTHKaJibH0:0: - 1!HCJIO 

HMTIY .JibCOB B KaHaJie. PHCYHOK co,n;epJKHT BOC8Mb O.IJ;HOBP9M8HHO 

H3M9J)9HHHX H TIOCJI9,lJ;OBaT9JlbHO paCTIOJIOlK9HHHX B,l(OJib ropH30HT8JibH0:0: 

OCH q)OHOBHX cneKTJ)OB i!J3Y-130. KalK,n;H:0: H3 cneKTJ)OB 3aHHM88T 256 
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Pn:c.3. CneKTPH T8MHOBoro qlOHa BOCbMH i!J3Y-130, H3M8P8HHH8 

a Teqemie 1 iiaca 

KaH8.JIOB. CTaTHCTHKa Ha6HpaJiaCb B T8tJ:8H.110 o.n;Horo qaca. Hs 

H3M8P8HH8 ycTaHOB.JI8HH B8.JIH1IHHH T8MHOBHX q)OHOB . .IJ;JIH KaJK,n;oro H3 

BOCbMH i!J3Y, 311aqemrn KOTOPHX TIOBTOP.fl!OTCSI B TIP9.IJ;8JI8X 10% OT 

HsMepeHHa K H3MepeHHIO. B Ta6.JIHQe 1 ~pJrne,neHH 3Ha1!eHHa aTux 

Be.JIH1IHH, H3BJI81I~HHHX H3 CTISKTJ)OB, npe,ncTaBJISHHHX Ha pnc.3. 

HOMSp 

i!J3Y 

3H81!8HH8 q)OH8 

(HMn/c ) 

Ta6n.1 

1 2 3 4 5 6 7 8 

1,41 7,11 2,111,8115,517,2128,111,0 

C.Jie,n;yeT CK838Tb, 1:J:TO Ta6.JI.1 OTpalK88T pea.JibHH:0: pas6pqc T8MHOBHX 

xapaKTepHCTHK i!J3Y-130, BHTIYCK88MHX OT81!8CTB8HH0:0: TIJ)OMHIII.JI8HHOCTb!O, 

TaK KaK cneuna.JibHH:0: oT6op i!J3Y H8MU HS TIJ)Olf3BO,ll;UJICSI.. 

CJie,n;yIOI!iUM maroM Hamnx M8TO,ll;H1:J:8CKHX UCC.JI8,ll;OBaHH:0: HBHJIOCb 

H3M8J)9HH8 cneKTpa H3JIY1!8HH:0: pa,l(H08KTHBHOI'O HCT01:J:HHK8 Bi -207, 

OCHOBHH8 H8H6o.Jiee HHT8HCHBHH8 JIHHHH B CTI8KTJ)8 H3.JIY1:!8HHSI KOTOporo 

7 



COOTBSTCTBYJOT aHeprIDIM raMM8-JIYtIB8 570, 1064 H 1770 K8B. HaMH 

H3MBPHJIHCh 0T,Il;BJlhH0 CII8KTPY raMM8-JIYtI8fi (pHc.4), Kor.n;a M8lK,D;Y 

10 II 

570K3B 
§ 10 5 

e-, 
~ 10 4 

I 1064:&aB 
I 

() 
E-t 10 3 
0 

10 2 

0 
I:: 
() 10 
:s: 
:;J' 

I I 

0 200 300 100 
HoMep KaHarra 

PHc.4. CIIBKTP raMM8-JIYtI8fi Bi-207 

HCTOtIHHK0M H CQHHTHJIJIHT0pGM . CT8BHJICH 8JIIOMHHHBBY8 norJIOTHT8Jil, 

TOJIIIUlliOfi 3 MM, H CYMM8PHHfi cneKTP raMMa-Jiy11e8 H SJIBKTPOHOB 

BHYTPBHH98 K0HB8pcHH (pHC.5), Kor.n;a norJIOTHT8Jll, OTCYTCTBOB8JI. 
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Puc.5. CyMM8PHH8 CII8KTP raMMa-Jiyqefi H 8JI8KTpoHOB BHYTP8HH8fi 

KOHBBPCHH Bi-207 

8 

AKTHBH0CTl, HCT0tIHHKa, CII8QH8JihHO H3r0TOBJIBHH0ro ,D;JIH Hamme 

H3MBP8HHfi, c9CT8BJIHJI8 44,6 KEK, TOJI!11HH8, BMBCTB C 38!11HTHHM 

T8q)JIOHOBHM IIOKPHTH8M, OKOJI0 10 MKM, pa3M8PH IIHTHa rropH,n;Ka 1 MM
2• 

B Il3M8P8HHHX HCIIOJI1,30B8JICH CQHHTHJIJIHTOp BaF 2 (OT8118CTB8HHOro 

IIJ)OH3BO,D;CTBa) QHJIHH,D;PH118CKOfi (P0PMH. C .n;HaMeTp0M 3,2 MM H BHCOT0:8 

10 MM, yrraKoBaHHHfi B TOHKYIO TS(PJIOHOBYIO OOOJIOtIKY (JI8HTy). 

CQHHTHJIJIHTOP YCT8H8BJIHB8JICH no Q8HTPY BX0,D;Horo 0KHa ~8Y. IlPH 9TOM 

C IT0M0!111IO CIT8QH8Jil,HOfi CM83KH 008CII81IHB8JICH OITTH118CKH:0: KOHT8KT. 

PacCT0HHH8 M8lK,D;Y pa,n;H08KTHBHHM HCT0tIHHK0M H CQHHTHJIJIHTOJ)OM BO 

BCSX cepnax H3M8P8HH:0: COC'.['8BJIHJI0 Tp.11 Mll.JIJIHM8Tpa • H3M8P8HHH 

6HJIH rrpoB8,D;8HH MH0r0KP8THO. Ha K8lK,D;0M HS BOChMH 8JI8KTJ)OHHHX 

TP8KTOB 6HJIO CHHT0 60JI88 COTHH CIIBKTPOB C paSJIHtIH0fi 8KCII03HQH9fi. 

B P83YJI1T8T9 6HJIO YCT3H0BJI8H0, tITO ,I{pefiqi IIOJIOlK8HHH IIHKOB B,I{OJih 

mKaJIH 8HeprH:0: B TetJeHHe CYTOK COCT8BJIH8T HS 60JI88 H8CKOJihKHX 

K8H8JI0B H 38BHCHT B 0CHOBH0M OT T8MII8P8TYPH 0KPYlK8l0!118:A: cpe.n;H H 

H8CT86HJihHOCTH H8IIPHlK8HH8, IIHT810!11HX ~8Y. 

Ha PHC.6 IIPHB8,D;8H CIISKTP 9JI8KTPOH0B BHYTPBHHe:tl KOHB8pcHH, 

rroJiytieHHHfi B P83YJI1T8T8 IT0K8H8Jll,HOI'O BHtIHTaHHH H3 CYMM8PHOI'O 
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cneKTJ)a sJieKTJ)OHOB H raMMa-Jiy11e:ti (pnc.5) cneKTpa raMMa-Jiy11en 

(pHc.4). Ha rpaq>HK8 BH,IUUl Bee TPH JIHHHH KOHB8PCHOHHHX 9JI8KTPOHOB, 

COOTBSTCTBYIOII\HX raMMa-JiyqaM c 9Hepr11e:ti 570, 1064 H 1770 K9B. 

PaspemeHHe no 9HeprHH npH 9TOM COCTaBJIH8T B8JIH1IHHY 20% TIPH 

9H8J)rHH 570 K8B H 18% npH 8HeprHH 1064 K8B. 

Tpen,HM H IlOCJI8,I\HHM STanoM HCCJI8,I\OBaHH:ti 6HJia npoBepKa 

cnoco6HOCTH perncTpaJ.urn Haman ,I\8T8KTHPYIOil\8fi CHCT8MO:ti HMilY JihCHoro 

OilTH1!8CKOro H3JIY1I8HHH. .UJIH SToro B U8HTP8 KaM8PH Jia38PHOro 

Cil8KTpoM8Tpa 6HJI ycTaHOBJI8H CB8TO,I\HO,U AJl307. ' Ha IlOCJI8,I\HH:ti 

IlO,I\aBaJIOCh HMilYJihCH08 HailPHlK8HH8 C aMilJIHTY,I\O:ti 3,6 B, C qacTOTO:ti 

CJI8,I\OBaHHH IDIIIYJihCOB 10 KfU H ,I\JIHT8JlhHOCThJO 100 HC OT reHepaTOpa 

r5-15. CB9TOB08 J13JIY1I8HH8 OT CB8TO,I\:lIO,I\a BHBO,I\HJIOCh ,13 KaM8PH C 

IlOMOil\hlO KBaPUBBHX BOJIOKOHHIIX CB8TOBO,I\OB J1 no,naBaJIOCh Ha BXO,I\Hl:t8 

OKHa <!}3Y. 0,nnH J13 H3M8P9HHHX cneKTPOB npe,I\CTaBJI8H Ha pnc.7. 

BH,nHO, 1ITO KOJIOKOJioo6pa3HII:ti IlHK, COOTB8TCTBYIOII\Hfi HMilYJihCaM CB8Ta, 
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AJI307. (AMilJIHTy,na no,naBaeMoro Ha CB8TO,I\HO,I\ HMJIYJihCa -

3,6 B, 1!8CTOTa - 10 KfU, ,UJIHT8JlhHOCTh - 100 HC) 
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,nOCTaTO'lHO xopomo OT,I\8JI.fI8TCH OT q>oHa. CyMMapHoe 1IHCJ10 OTC1!8TOB B 

IlHK8 BO BC8X · H3M8P8HH.fIX T01IHO COOTB8TCTBY8T KOJIJ11!8CTBY HMJIY JihCOB 

3aCB8TKH, 1ITO yKa3I:tBa8T Ha OTCYTCTBJ19 npoc1!8TOB IlPH pa6oTe Haman 

pernCTPHPYIO!ll8:ll CHCT8MH. 

B 3aKJIJ01!8HH8 OTM8THM, 1ITO CYil\8CTBY9T B03MOlKHOCTh C03,I\aHH.fI 

aHaJIOrH'lHO:ll BOChMJ1,I\8T8KTOPHO:ti 9JI8KTPQHHO:ll CHCT8MH perHCTPaUJ1H C 

ucnoJih30BaHHeM (BMecro co3,naHHoro HaMH · 6JioKa M8AUII) 6JIOKa KJI021 

/16/ ,. BHITYCKaeMoro B OlUUi. 0,nH8KO TaKa.fI CHCT8Ma OOJia;J;aJia 6H PH.I\OM 

He,nocTaTKOB. Han6oJiee cymecTBSHHHMH H3 HHX HBJIHJOTC.a !ieo6xo,nnMOCTh 

B HCITOJih30BaHHH naMHTH 3BM ,!\JI.a HaKOTIJI9HH.fI ,naHHHX J1 3Ha1!HT8JihHa.a 

BBJIJ11IJ1Ha MSPTBOro BP9M8HH J13-3a H8B03MOlKHOCTH C'lHTHBaHHH ,naHHHX C 

AUII ,no T8X rrop, IlOKa ' OHH BC8 BOCSMh HS cpa60TaJOT. Bee 8TO 

IlPHBO,I\HT K ITOT8pe HHIPOPMaU,HH. B onncaHHO:ti l!t8 BHme CHCT8M8 

per.HCTpaUHH yKa38HHH9 HS,I\OCTaTKH OTCYTCTBYJOT. 
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1· ConHblWKl1H A.A. 11 AP. • . P13-92-473 

3neKTpOHHOe 06ecne'teH11e per11CTp11pytollteH ~acrn . 
na3epHOH ycTaHOBKl1 AnR 11ccneA0BaHHR KoppenR1.1110HHblX 

. xapaKTePl1CTl1~ 113nyiieHi1H op11eHT11posaHHblX aT0MOB 1,1 RAep 

OnHC:blBaeTCR BOCbM"1AeTeKTOpHaR 3fleKTpOHHaR C"1CTeMa per"1CTpa1.1111,1 
. onT"1'tecKoro· 1,1· RAepHoro 1,13ny'teH"1H, BbrnOnHeHHaR Ha OCHOBe !p()T03fleK-
, TPOHHblX YMHO>t<"1Tene~. · c1.11i1HrnnnRTOpcis BaF2 1,1 6noKos • s CTaHAapi"e, 

KAMAK.' C1,1cTeMa npeACTaBnAeT co6oi1, BOCeMb He3aB"1Cl1MblX cneKTPOMeT
p11'1ec1<11J<. TpaKTOB (soceMb 256-KaHanbHblX aHamhaTOpos). pa60Tal011111X B' 
n11H1110 ;c KOMnbtoTepoM AT-286. MaKc11ManbHaR 3arpy3Ka no Ka>t<AoMy 113 
TpaKTO,B. Hil MeHee 1) X 104 cci6blTl1H B ceKYHAY-

Pa6oTa BblnOnHeHa B na6opaTOpl111 AAepHblX npo6neM O1/1Al/1. 

C~me~He 06he;inHe1rnoro ~Hcnnyra 11;iepHb1X ucc.,e;iosaHHH. ,Uy1foa 1992 
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An Electronic Control for the Det~ction Part of.the 

Laser Installation Intended for the Investigation of the 
Radiation Correlation Characteristics of the Oriented Atoms 
and Nucl~i 

, . . 

, An eight detector electronic. system for the detection of optical and 
nuclear radiations is described. The' system is based on photomultipliers, BaF2 
scintillators and electronic blocks of the CAMAC standard. The system con
sists of eight independent spectroscopic sections (eight 256-channel analyzers). 
controlled by an AT-286 computer. The maximum, rate for each section is 
1,7x1Q4 events per second •. 

The investigation has been performed at the Laboratory of Nuclear 
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