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MeTOA onpeAeneHH.A 4V1Cna 3neKTPOH08 no TOPM03HOMy 
V13ny4eHV110 Ha aToMax ocTaT04Horo ra3a 8 KaMepe 
aAre3aTopa KYTI1 Ha Ha4anbHOM 3Tane c~aTH.A Konbl\a 

OnpeAeneHa KOH<!>Hrypal\H.A CV1CTeMbl V13MepeHV1.A 4Hcna 
3neKTpOH08 no V1X TOPM03HOMy V13ny4eHV110 np~-1 pacce.AHV1V1 Ha 
aToMax ocTaT04Horo ra3a 8 KaMepe aAre3aTopa Ha Ha4anbHOM 
3Tane c~aTH.A Konbl\a. AnnapaTypa, perHcTpHpyK>~a.A TOPM03Hoe 
V13ny4eHHe, 8~nonHeHa 8 cTaHAapTe KAMAK 11 ¢YHKL\V10HV1pyeT Ha 
n~-1 HV1V1 c 38M TP A-i. .[\n.A pa6oTbl c annapaTypo~ KAMAK 11 o6pa-
6oTKV1 V1H¢OpMal\V1V1 V1CnOnb3yeTC.A paCWV1peHHbl~ 8apV1aHT .A3b1Ka 
<!>OKAn. Bee 3TO no380n.ReT onpeAen.ATb 4V1cno 3neKTPOH08 
8 Ka~AOM l\V1Kne YCKOpV1Ten.A. 

Pa6oTa 8blnOnHeHa 8 0TAene H08biX MeTOA08 YCKOpeHV1.A 0115111 

Coo6weHKe 06benKHeHHOrO KHCTKTyTa HnepHWX KCCnenoBSHKA. Qy6Ha 1979 

lnkin V.D. et al. pg - 12726 
Methods of Determination of Electron Number 
by Bremsstrahlung on Residual Gas 
at the First Stage of Ring Compression 
in KUTI Adgesator 

The configuration of the system has been defined for 
measuring the number of electrons over their bremsstrah
lung on residual gas in the adgesator chamber at the 
first stage of ring compression. The apparatus has 
been performed in the CAMAC system and operates on-1 ine 
with TPA-i computer. for work with CAMAC apparatus and 
for information process an extended version of FOKAL 
language is used. That allows one to determine the number 
of electrons in every acceleration cycle. 

The investigation has been performed at the 
Department of New Acceleration Methods, JINR. 

Communication of the Joint Institute for Nuclear Resear-ch. Dubna 1979 
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1. BBE.QEH11E 

1.\enbK> AaHHo~ pa60Tbl .A8mwacb pa3pa6oTKa annapaTypbl 
11 nporpaMMbl o6pa6oTKV1 V1H¢opMal\HV1 Anf1 onpeAeneHH.A 4Hcna 
3neKTPOH08 Ne , 3ax8a4eHH~x Ha pa8H08eCHYK> op6V1TY 8 aAre-
3aTope. 3a OCH08y 6~n 83.AT MeTOA V13MepeHV1.A TOPM03HOrO V13ny-
4eHV1.A, o6ycno8neHHoro pacce.AHHeM 3neKTPOH08 Ha aTOMax ocTa
T04Horo ra3a, 803MO~HOCTV1 perV1CTpal\V1V1 KOTOporo 8 XOAe 3KCne
pV1MeHT08 Ha KOnneKTV18HOM yCKOpV1Tene noKa3aH~ 8 pa6oTe 1 1 1

. 

AnnapaTypa, perHCTPHPYK>~a.A TOPM03Hoe H3ny4eHHe 3neKTPOHHo
ro Konbl\a Ha aToMax ocTaT04Horo ra3a , 8blnOnHeHa 8 cTaHAapTe 
KAMAK 11 ¢yHKL\V10HV1pyeT Ha nHHV1V1 ~ 38M TPA- i. 3To no380n.ReT 
8 Te4eHV1e l\V1Kna yCKOpV1Ten.A . AnV1TenbHOCTb KOTOporo COCTa8n.AeT 
2C, npOV1380AV1Tb C4V1Tbl8aHV1e, o6pa60TKy V1 8biBOA V1H¢OpMal\V1V1 
0 N e. npV1 V13MeHeHV1V1 pe~V~Ma pa60Tbl ycKOPV1Ten.A npOV1380AV1TC.A . 
KOppeKL\V1.A nporpaMMbl o6pa60TKV1 V1H¢OpMal\V1V1 nyTeM 88eAeHV1 .A 
c TeneTa~na V13MeHeHHbiX napaMeTp08 . .[\n.A pa60Tbl c annapaTypo~ 

' 4 I 

KAMAK Hcnonb3yeTc.A pacw11peHHbl~ 8apHaHT .A3b1Ka <!>OKAn . 

2. 05mEE Oni1CAH11E CI1CTEM~ 

5noK-c xeMa CV1CTeMbl V13MepeHV1.A 4Hcna 3neKTPOH08 Ne Ha 
pa8H08ecHo~ op611Te npH8eAeHa Ha p11c. 1a. C ¢oToyMHO~V1Ten.A 
/<!>3Y I c KPHCTannoM NaJ (Tl) 11 ¢opMHpo8aTeneM HMnynbC08 
cHrHanbl c aMnnHTYAO~, nponopl\HOHanbHO~ 3HeprV1V1 perHcTpV~pye

M~X 4aCTV1l\, nocTynaiOT Ha 8XOA AV1CKpV1MV1HaTopa, C nOMO~biO 
KOTOporo 11 0Tpe3aiOTC.A 11 WYMbl <!>3Y V1 HV13K03HepreTV14eCKa.A KOM
nOHeHTa cneKTpa. C 8~XOAa AV1CKpV1MV1HaTopa CV1rHan~ nOAaiOTC.R 
Ha 8XOA CTp06V1pyeMoro A80V14HO-AeC.ATV14HOrO C4eT4V1Ka TV~na 

015 12
' . 

OT CV1HXPOHV13aTopa ycKopHTen.A CTpo6 c aMnnHTYAO~ 30 B 
nocTynaeT Ha 8XOA npeo6pa3oBaTen.A TV~na 053, KOTOPbiM npeo6-
pa3yeTc.A 8 cHrHan ypo8H.A NIM. 3aTeM cTpo6 nocTynaeT Ha 
8XOA OAHOro 113 4eT~pex Ta~Mepo8 MOAYn.A KAMAK TV~na 312, 
KOTOp~~ 8~nonH.AeT ponb 3aAep~KV1,pa8HO~ 1200 MKC . .[\pyro~ 
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P11c. 1. a/ 6noK-cxeMa cHcTe~ H3MepeHHfl 4Hcna 3JleKTPOHOB 
Ha paBHOBeCHOCi op61-!Te; 6/ BpeMeHHaR AHarpaMMa. 

TaCiMep a 3TOM lKe MOAyne KAMAK BblnOJlHfleT ponb ¢opMHposaTeJlfl 
AJli-!TeJlbHOCTI-1 CTpo6a,KOTOpafl pasHa 500 MKC.Aanee CTpo6 nOCTy
naeT Ha BXOA C4eT411Ka. BpeMeHHafl AHarpaMMa np~BeAeHa Ha 
p~c. 16. 

nocne nocTynneH~R c~ rHana LAM c Tal:iMepa T~na CAM. 5. 01 
~H<)lopMal.IHA co c4eT4~Ka C4~TbiBaeTcR a 3BM TPA i. 4acTOTa 
c~rHana aaAaeTCR nporpaMMH~M nyTeM ~ pasHa 4aCTOT e pa6oT~ 
yCKOpHTeJlR /0,5 r1.1/. nocne o6pa60TKI-1 ~H<)lOpMall~~ 4~CJ10 
3JleKTPOHOB NP BbiBOA~TCR Ha TeneTal:in VIJl~ A~cnnel:i VT3-!0 . 

3. nPOrPAMMA Bb14~CnEHvUl N P no ~HTEHC~BHOCT~ 
TOPM03HOrO ~3nY4EH~~ 3nEKTPOHHOrO KOnbUA 
HA ATOMAX OCTAT04HOrO rA3A 

AnR nos~weHVIR T04HOCTM B~4~cneH~R 4~cna 3neKTPOHOB N ~ 

Ha pasHosecHoCi op6V1Te nporpaMMa 06pa6oTK~ paa6~Ta Ha ABe 
4aCT~ . CHa4ana npoV13BOA~TCR B~4VICileHVIe ~HTerpanbHoro ce4e
H~R B~XOAa ) -KBaHTOB nOA yrnaM~, COOTBeTCTBy~~~M~ ~X no-
naAaH~~ a AeTeKTOP, VI B A~anaaoHe 3HeprVII:i OT E 11 AO E P. , 

rAe E 11 - HVI)I{HfiR 3Hepr~fl cneKTpa, onpeAenReMafl noporoM 
A~CKP~MMHall~~. a Ep- 3Hc prMR 3JleKTPOHOB. 4VIcneHHO MeTo
AOM Tpanel.IMM npOV13BOAVITCR MHTerpVIpOBaHVIe AVI<)l<)lepeHLIMaJlbHOrO 
Ce4eHVIfl, KOTOpoe paCC4MT~BaeTCfl no <)lopMyne WM<)l<)la ' a ' 
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rAe r 0 - KJlacCH4eCKHCi paAHYC 3JleKTPOHa, E 0 1-1 E - Ha4aJlbHafl 
1-1 KOHe4Hafl 3HeprHH 3JleKTpOHa B eAHHHL\aX me 2 , k - 3Heprl-lfl 

}' -KBaHTa B eAHHHL\aX me 2 , () - yrOJl BbiJleTa y -KBaHTa, 
z - aapf!A RAPa ocTaTo4Horo raaa. 

6noK-cxeMa nporpaMM~ B~4HcneHHfl Ne npHBeAeHa Ha p11c. 2. 

P11c. 2. 6noK-cxeMa nporpaMM~ 
H3MepeHHR Np . 

~CXOAfl Vl3 MH<)JOpMal.IMM, nOCTyna~~el:i B 38M, HaXOAMM 4MCJ10 
3JleKTpOHOB no <)JOpMyile 

... 
N )' ·. G {:z a n- 2 11 R u N e /2/ 

rAe G- 11 BMAVIMafl 11 4aCTb 3JleKTPOHHOrO KOJlbl.la, o - MHTerpanb
HOe Ce4eHMe B~XOAa Y -KBaHTOB, Ne - 4VICJ10 3IleKTPOHOB 

' B KOilbl\e, n- - CyMMapHafl nnOTHOCTb HeCiTpaJlOB VI VIOHOB, Ha-
KOnJleHH~X B KOilbl.le K MOMeHTy V13MepeHMCi, 2TTR- nepMMeTp 
paBHOBeCHOCi Op6MTbl, U - 4MCJ10 060pOTOB KOJlbl.la 3a BpeMR M3-
MepeHMfl. BbiXOA y -Many4eHVIfl M3 KaMepbl ocy~ecTBnfleTCfl 4epea 
OKHO, 3aTfiHYTOe TOHKOCi MaCinapOBOCi nneHKOCi /40 MKM/,TaK 4TO 
norno~eHMeM Y -KsaHTOB a MaCinape MO)I{HO npeHe6pe4b. Pacno
JlO)I{eHMe perMCTpMpy~eC\ annapaTypbl VI MCT04HV1Ka M3Ily4eHVICi 
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noKa3aHo Ha p~c. 3. PaccTORH~e OT ~CT04H~Ka AO ~3Y 
L = 80 CM. 8 3TOM cny4ae MO~HO C4~TaTb, 4TO reoMeTp~4eCKaR 

3~~eKT~BHOCTb C BbiCOKOi1 CTeneHbiO T04HOCT~ onpeAenReTCR Te
neCHbiM yrnOM 1 B KOTOPOM AeTeKTOP 11 B~A~T 11 ~CT04H~K I GI : tJ.U= ..§.2, 
rAe S- nnoiJ.IaAb ocBe1J.1eHHoi1 4aCT~ Kp~cTanna. L 
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P~c. 3. CxeMa AnR pac4eTa TenecHoro yrna. 

AnR per~cTpa~~~ raMMa-KBaHTOB ~cnonb3yeTCR c~~HT~nnRTOp 
NaJ(Tl) c pa3MepaM~ d25x40 MM. 3HepreT~4ecKaR 3~~eKT~BHOCTb 

B AaHHOM cny4ae - 1 '71 . Aanee Bb14~cneHHoe 4~Cno 3neKTPOHOB 
N B~BOA~TCR Ha nep~~ep~i1HOe ycTpOi1CTBO - TeneTai1n ~n~ 
VIDEOTON-340, a nporpaMMa B03BpaiJ.IaeTCR B cocTORH~e o~~-
AaH~R LAM -c~rHana, ~ ~~Kn noBTOpReTcR. 

~cnonb3oBaH~e AnR pa6oTbl c MOAynRM~ KAMAK ' 4 : R3bJKa 
~OKAn B pacw~peHHOM sap~aHTe ynpoiJ.IaeT cocTaBneH~e nporpaMM, 
a TaK~e ~X KOppeK~~IO. 

4. PE3YnbTAT~ ~3MEPEH~~ ~ OUEHKA OW~5K~ 

M~H~ManbHaR 4yBCTB~TenbHOCTb c~cTeM~ ~3MepeH~R 4~cna 

3neKTpOHOB Ha paBHOBeCHOi1 Op6~Te B KaMepe aAre3aTopa COCTaB
nReT 1 · 10 12 . ~3MepeHHOe C~CTeMOi1 4~CnO 3neKTPOHOB HaXOA~nOCb 
B npeAenax 9· 10 12 +2·10 13 . O~eHKa ow~6K~ npo~3BOA~nacb Ha 
OCHOBe aHan~3a norpeWHOCTei'i 1 BHOC~MbiX KOMnOHeHTaM~ 1 BXOAR
IJ.I~M~ B pac4eTHYIO ~OpMyny~l. 

~3MepReMaR ~HTeHc~BHOCTb Ny noA4~HReTcR pacnpeAeneH~IO 

nyacCOHa, ~ OTHOC~TenbHaR OW~6Ka o(Ny) COCTaBnReT 1 .::;; 8%. 
v Ny 
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0THOC~TenbHaR OW~6Ka, B03H~KaiOIJ.IaR ~3-3a norpeWHOCT~ B reo
MeTp~4eCKOM MOAen~poBaH~~, o(GU)S5%. ~3MepeH~e~asneH~R 
B KaMepe aAre3aTopa npo~3BOA~TCR c ow~6Koi1 o (n ) "-20%. 
np~ o~eHKe norpewHOCT~ B pac4eTax ce4eH~i1 y4~T~Banocb, 4TO 
3Hepr~R MO~eT MeHRTbCR OT 1 ,5 AO 2 M38, 4TO np~BOA~T K 3Ha-
4eH~IO o(a).!.. 17%'3 ' . Q61J.IaR OTHOC~TenbHaR OW~6Ka C~CTeM~ 
~3MepeH~R 4~Cna 3neKTpOHOB Ha paBHOBeCHOi1 op6~Te B aAre3a
TOpe 

o(Ne) "- 50 %. 
0cTanbHble KOMnOHeHTbl CYIJ.IeCTBeHHOrO BKnaAa B OW~6K~ He 

BHOCRT. 

8 3aKn104eH~e aBTOp~ C4~Ta10T CBO~M np~RTHbiM AOnroM Bblpa3~Tb 

6naroAaPHOCTb B.A.CB~P~AOBy 3a KOHcynbTa~~~. A.X.AHrenosy -
3a noMOIJ.Ib np~ pa6oTe c 38M, A.K.KpaCHbiX - 3a xopowy10 Ha
CTpoi1Ky yCKOp~TenR. 
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