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BBE,aEHHE 

Uenb~ Hac~oRje~ pa6oT~ 6~no C03AaH~e ycTaHOBK~ AflR A~arHoc
T~K~ ny4Ka KYTH 1/ no ocTaT04HO~ aKT~BHOCT~ M~weH~. ,anR 3Toro 
6~n~ paccMoTpeH~ eo3MOmH~e AnR ny4Ka ~OHOB a3oTa peaK~~~ 
~ e~6paH~ MaTep~an~ M~weHe~, a TaKme onpeAeneH e~xoA peaK~~~ 
B 3aB~C~MOCT~ OT TOfl~~H~ M~WeHe~ ~ 3Hepr~~ ~OHOB. np~ C03AaH~~ 
annapaTYP~ ocHOBHOe BH~MaH~e YAenRnocb T04HOCT~, onepaT~BHOCT~ 
~3MepeH~~. npocToTe nonb30BaH~R. YcTaHOBKa e~nonHeHa e B~Ae 
6noKa AeTeKTopoe, noAKn~4aeMoro K annapaType e Kpe~Te KAMAK. 
Hcnonb3yeMaR 3neKTPOHHaR annapaTypa pa3pa6oTaHa e 0TAene HOB~x 
MeTOAOB yCKOpeH~R. 

B ocHOBY ~3MepeH~~ 6~n nonomeH w~poKo np~MeHReM~~ Ha ycKo-
p~TenRx MeTOA noporoB~X RAePH~X peaK~~~, KOTOP~~ no3BOnReT 
np~ OAHOBpeMeHHOM o6ny4eH~~ TOHKO~ ~ TOflCTO~ M~WeHe~ nony4aTb 
~H~OpMa~~~ 0 4~Cne ~ 3Hepr~~ YCKOpeHH~X ~OHOB B OAHOM ~~Kne 
ycKopeH~R. ,anR pacw~peH~R A~ana3oHa ~3MepeH~R 3Hepr~~ ~OHOB 
~ yeen~4eH~R e~xoAa 6~n~ e~6paH~ peaK~~~ c H~3K~M noporoM no 

3Hepr~~ Ha nerK~x RApax: 
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Ce4eH~R peaK~~~ /1/-/5/ npeAcTaeneH~ Ha p~c. 1. PeaK~~e~ 
c Ha~MeHbW~M noporoM RBnReTCR peaK~~R /1/, peaK~~e~ c Ha~6onb
w~M e~XOAOM- /4/. B~XOA peaK~~~ Hawn~ pac4eTH~M nyTeM, ~cnonb-
3YR npo~HTerp~poeaHHOe no nyT~ 4aCT~~~ ce4eH~e. Heo6xoA~MaR 
AflR pac4eTa 3aB~C~MOCTb 3Hepr~~ ~OHa OT nyT~, npOHAeHHOrO ~M 
e M~WeH~, 6~na onpeAeneHa ~3 3ae~c~MOCT~ npo6era oT 3Hepr~~. 
nocTpoeHHO~ AflR a•4acT~~. nyTeM nepec4eTa ee K AaHH~M ~oHaM. 
Pe3ynbTaT~ pac4eTOB B~XOAa peaK~~~ B TOflCTOH M~WeH~ ~nn~cTp~-
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PHc.2. BnoK AeTeKTOpoB ycTa
HOBKH. 
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BhlXOA peaK~HH B TOnCTOH MHWeHH 
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ilpHBeAeHO KOnH'IeCTBO aKTOB peaK~HH Ha JQ 8 ITaAaiD~HX HOHOB 

asoTa. 
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PYIDTC.R :ra61111~e~. Pac4eT noKa3a11, 4TO BKila,q no6o4H~x peaKUI1~ 
B aKTI1BHOCTb MI1WeHe~ Hecy~eCTBeHHeH BC11e,CICTBI1e MallOrO B~XO,qa 
11 6ollbWI1X nep11o,qos no11ypacna,qa npo,qyKTOB 3TI1X peaKU11~. 

CXEMA YCTAHOBKH 

All.R o6ecne4eHI1.R T04HOCTI1 113MepeHI1.R se1111411H~ aKT11BHOCTI1 yc:ra
HOBKa pa6o:raeT no MeTO,CIY ~-y-cosna,qeHI1~ /4TO He 11CK11ID4aeT B03-
MOlKHOCTI1 Henocpe,qCTBeHHbiX 113MepeHI1~ no O,CIHOMY 113 KaHallOB//2/. 

bllOK ,qeTeKTOpOB /pi1C. 2/ COCTOI1T 113 ,CIBYX CU11HTI11111.RTOPOB 11 
:rpex !)lo:royMHOlKI1Te11e~. Asa 6brc:rpbrx !)lo:royMHOlKI1Te11.R <ll3Y-87 "npo
cMaTpi1BaiDT11 n11aCTI14eCKI1~ C~I1HTI11111.RTOp, BO BHyTpeHHe~ n0110CTI1 
KOTOporo noMe~eHa 11CC11e,CiyeMa.R MI1WeHb /pi1C. 3/. np11 nOM0~11 3TOrO 
,qe:reK:ropa ocy~ecTBil.ReTc.R per11c:rpa~11.R 6e:ra-4aCTI1~ c !)ll111bTpaul1e~ 
WYMOB !)lOTOYMHOlKI1Te11e~ Ha CaMOCOBna,qeHI1.RX. raMMa-KBaHT~, polK
,qaiD~I1eC.R np11 aHH11ri111.R41111 n0311TPOHa B n11aCTI14eCKOM C411HTI11111.RTO
pe, peri1CTPI1PYIDTC.R c noMO~biD KPI1CTa1111a NaJ 11 !)lo:royMHOlKI1Te11.R 
<1>3Y-85. Ha s~xo,qe 3Toro !)lo:royMHOlKI1Te11.R 11Mee:rc.R RC-!)ll111bTp, 
no,qaB11.RID~I1~ 6~cTp~e 11MnY11bC~ WYMOB !1>3Y, cpe,qH.R.R aMn1111TY,Cia KO
TOp~X CTaHOBI1TC.R Cy~eCTBeHHO H11lKe nopora !)lOpMI1POBaTe11.R, 11 
O,CIHOBpeMeHHO Cr11alKI1BaiD~I1~ !)lopMy Me,qlleHHOrO 11MnY11bCa OT C411H-

TI11111.R41111. 

PHc.3. CxeMa sneKTpOHHOH arrrrapaTyphl: ~ - ~opMHPOBa
Tenh; M - MHWeHb; T - TaHMep; nc - rrepecqeTHaH cxe
Ma; BH - 6noK HHAHKa~HH; nn - rrnaCTH'IeCKHH C~HHTHn
nHTOp; CC - cxeMa COBITaAeHHH. 
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reHepaTop-Tai:1Mep T1-T2 CTp0611PYIOIII11M 11MnyllbCOM Al111TeJlbHOCTbiO 
T 1 OTKP~BaeT nepeC4eTH~e CXeM~ 11 no ero OKOH4aHI111 B Te4eHI1e 
cTp0611PYIO~ero 11MnyJlbCa T 2 11HI1~1111PYeT C411T~BaHI1e C HI1X 411CJla 
saperi1CTpl1pOBaHH~X co6~TI1i:1 B KaHaJlaX 6eTaT raMMa-11 6eTa-raMMa
coenaAeHI1H sa 11CTeKWI1H 11HTepean T1 11 TeKy~ero epeMeHI1, saAa
eaeMoro 411CllOM ~11Knoe reHepaTopa-Tai:1Mepa. no OKOH4aHHI1 HMnynb
ca T2 nepec4eTH~e cxeM~ /sa 11CKJ1104eHHeM c4eT4HKa 8peMeHI1/ 
110411~aiOTCR 11 , 11 ~11KJl C4eTa nOBTOpReTC.R. 8 CJly4ae aBTOHOMHOH pa-
6oT~ yeenl14eHI1e T2 AaeT eosMO*HOCTb san11c11 noKasaHH~ 6noKa 
11HA11Ka~I1H 6H B Ka*AOM ~11KJle reHepaTOpa TaHMepa 6es 8MewaTenb
CT8a 8 npo~ecc 11SMepeHI1.R. 

C411T~eaeMa.R 11H$opMa~I1.R HaKannl1eaeTcR 8 38M M-6000 c OAHoepe
MeHH~M 8~80AOM AllR onepaTH8HOrO KOHTpOJlR/4~ 06pa60TaHH~e 38M 
peSyJlbTaT~ 11SMepeHH.R 8KJll04aiOT BeJlH411HY aKTHBHOCTI1 B MOMeHT aKT~
Ba~l111, nepHOA nonypacnaAa, rpa$HK H3MeHeHI1.R BeJli1411H~ aKTI1BHOCTI1 
BO BpeMeHI1. 

PE3YnbTAT~ H3MEPEHH~ 

8 Ka4eCT8e KOHTPOllbHOH 8 113MepeHH.RX 11CnOJlb30BanaCb aKTH8-
HOCTb 1130TOna 22 Na. ·KaK 113BeCTHO, 8eJli1411Ha 113MepReMOH aKTI18HOC

TI1 B MeTOAe ~- y-coanaAeHI1H 

A= C. N~N~ 
N8y 

rAe C- nocTORHHaR, xapaKTepi13YIOIIIaR cxeMy pacnaAa; N 8 , N y 11 
N8·J<'- ct<opocTb c4eTa 8 KaHanax 6eTaT raMMa-11 6eTa-raMMa-~na
AeHI1H COOTBeTCT8eHHO. KaK ClleAyeT 113 CXeM~ pacnaAa 22Na 3/, 

£1 + 2£ 2(1-£ 1) c- ___ _. ____ __ 
£ 1 + 2£ 2 w ~ ( 1- ( 1 ) 

rAe £ 1 11 £ 2 - 3$$eKTI1BHOCTb perl1cTpa~l111 RAePH~x 11 aHHI1r11nR
~110HH~x raMMa-KBaHT08 COOT8eTCTBeHHO; W~- BepORTHOCTb 11Cnyc

ft/€ +2 
KaHI1R n0311TPOHa. 8 HaWeM CJly4ae t 1,t 2<<1;C=-1·-_g iSl H 

( 1 (2+ • 
f 1/£2 B3RTO paBH~M OTHOWeHI110 3$$eKTI1BHOCTeH 11nOrllO~eHI1R 11 COOT
BeTCTBYIOIII11X ·Y -KBaHTOB Be~eCTBOM C~HHTI1JlJlRTOpa, np11 3TOM C = 
=1,0]5.KOHTPOJlbH~e 113MepeHI1R npoBeAeH~ np11 pa3Jli14H~X BeJli1411HaX 
K03$$11~11eHTa YCHJleHI1R $OTO,YMHO*I1TelleH B A11ana30He 3$$eKTI1BHOc
TH y-KaHana 0,3 ~ 4% 11 8-KaHana- 3 +11%. C4eTHaR xapaKTe
PHCTI1Ka YCTaHOBKH /pi1C. 4/ 11MeeT nnaTO B 06JlaCTH 113MeHeHHR 
3$$eKTHBHOCTI1 OAHOBpeMeHHO KaK B y-KaHaJle/B npeAellaX 1 ,]+3,4%/, 
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PHc.4. CqeTHaR xapaxTepHCTHKa ycTaHoBKH. 

noo uy, 8 

TaK H B f3-KaHane /3+11%/.0TKJlOHeHI1e yp08HR nnaTO OT BeJl11411HY 
KOHTpOllbHO~ aKTHBHOCTH cy~eCTBeHHO MeHbWe ee nacnopTHOH norpew
HOCTI1, paBHO~ 3%. 4yBCT8HTeJlbHOCTb ycTaHOBKI1 onpeAellRIOT npei1My
~eCTBeHHO reOMeTpl14eCKaR 3$$eKTHBHOCTb y-AeTeKTOpa /2%/ 11 $0-
HOBYe 11CT04HHKH, KyAa BXOART ecTeCTBeHHaR paAHOaKTI1BHOCTb Be~ 
~ectea C~I1HTHJlJlRTOpa, KOCMH4eCKOe H3JlY4eHHe H WYMY $3Y. 8 cny-
4ae nJlaCTH4eCKOrO C~HHTHJlJlRTOpa nepBWH 11CT04HHK HMeeT ypOBeHb 
perHCTpa~HH ~1 c- 1 Ha Ka*AYe 20 r MaCCY C~I1HTHJlJlRTOpa H npaK
TH4eCKH npeo6naAaeT HaA APYrHMH 11CT04HI1KaMH. 4yBCTBI1TeJlbHOCTb 
yCTaHOBKI1, np~BeAeHHaR AllR COOTHOWeHI1R Cl1rHaJl/$OH=1, Hai1Jly4-
waR e6Jli13H Ha4ana nnaTo /400 c-1; 11 yxyAwaeTcR lAo 750 c- 1/ 
B KOH~e nnaTO. 8 CJly4ae Heo6XOAI1MOCTH 4YBCTBHTeJlbHOCTb nerKO 
MO*eT 6~Tb YllY4WeHa B 10-20 pas B pe3yJlbTaTe 3aMeH~ KPI1CTaJlJla 
Na.J 25x40 MM 2 Ha 6onbWHH no pasMepaM. 

XapaKTep.HYH np11Mep H3MepeHI1R nosHTPOHHoro pacnaAa RAeP 
160, 

o6pa3y1011111XCR Ha ny4Ke 110HOB a30Ta ~11KJl0TpOHa na6opaTOPI111 RAep
HYX peaK~I1~ B MI1WeHI1 113 AeHTepl1poBaHHOrO nOJlH3TI1JleHa, 11JlJliOCT
pl1pyeTCR p11C. 5. 
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