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1. PA60TA YCKOPHTEflR H HAY4HAR nPOrPAMMA 

B IV KsapTane 1980 r. 6bi110 aannaHI1poaaHo 1312 4 pa6oTbl 
ycKopi1TenR. Ha HI1X, Ha 3Kcnepi1MeHTanbH~e ¢113114eCKI1e 11CCI1eAo
BaHI1R 11 COBepweHCTBOBaHI1e YCK0pi1Te11R 3aTpa4eHO 1195 4 /91,1%/, 
a TOM 411cne Ha 3Kcnepi1MeHT~- 1107 4 /84,4%/, Ha cosepweHcT
soaaHI1e - 88 4 /6,7%/. TexHonorl14ecKaR noArOTOBKa aaHRna 79 4 
/6,0%/, noTepl1 BpeMeHI1 no npi1411He npOCTOeB COCTaBI11111 36 4 
/2,7%/ 11 npo411e aaTpaT~,- 2 4 /0,2%/. 

Ha AeihpoHax ycKOPI1Te11b pa6oTan 136 4, Ha a -,4aCTI11..1aX -
616 4 11 RApax yrnepoAa - 504 4. , 
• HHTeHCI1BHOCTb ycKopeHHbLX RAeP: 

d 

a 
c 

Nk 
2, 1· 1 o11 

3,1·10 10 

2; 0 ·1 06 

N kmax 

3· 10 11 
4, 7 ·1 0 10 

4,0·106 
CpeAHee 3Ha4eHI1e BaKyyMa B KaMepe ycKOpi1Te11R: 

- -6 ' 
P = 2, 1•10 Topp. 

Ko3¢<1l111..111eHT 11CnOI1b30BaHI1R ycKOpi1TenR Ail.R <ll113114eCK11X 3Kcn,e
PI1MeHTOB K = 1.7. 

B 1980 r. 6bi110 aannaHI1poaaHo 4000 4 pa6oT~ CI1Hxpo(jlaaoTpoHa. 
Ha <IJI13114eCK11e 11ccneAoBaHI1R 11 cosepweHCTBOBaHI1e ycKopi1Tenfl aa
Tpa4eHo 34984 /87,4%/, B TOM 411CI1e Ha 3KCnepi1MeHTa11bHYIO (jli1311KY -
3190 4 /79,8%/, Ha cosepweHcTeoaaHI1e - 308 4 /7i7%/. TexHono
rl14ecKaR noArOTOBKa aaHRna 247 4 /6,2%/. noTepRHHOe speMR no 
np11411He npOCTOeB- 248 4 /6,2%/ 11 np0411e noTePI1'- 7 4 /0,2%/. 

HHTeHC11BHOCTb ycKopReM~x RAeP a 11Mnynbce 11 AI111Te11bHOCTb 
pa6oTbl a 1980 r. : 

p 

d 
a· 
C· 

Tq 
1002 
1137 
845 
878 

Nk 
4, 2 ·1 0u 
1,5·1011 
2, 4 ·1 010 

'1 , 5 ·1 06 

Nkmax 
1 ,0·1012 
4,0·1011 
4,7·1010 
4,0-106 

3a 4eTBepT~A KBapTail Ha CI1HXpo(jla30TpOHe B~nOilHeH~ 11CCI1eAO
BaH-11R no 113Y4eHI110 a.-. t, (jlparMeHTal..ll111 11 peaK1..11111 4He 2 + 9Be 4 ..> 
::> X+ 9se 4 • npoBeAeH~ ~Kcnepi1MeHT~ Ha RApax. re1111R 11 yrnepOAa no 
no11cKy MHO>KeCTBeHHoro 11cnycKaHI1R, aanaaA~BaiOU111X HeATpOHOB 113 Pb 

11 Sn, ~aMepeHbl HeATpoHH~e BbiXOAbl np11 eaai1MOAeAcTBI111 RAeP yrne
POAa pa3HbiX 3Hepri1A CO CB11HI..IOBOA MI1WeHbiO. npoAOil>KeH Ha6op 

© 1981 06'bC:!:!I!BBBhl/l .BC 

£;6l!.;J;:.i!l">'u:;c~·~, ti~;c;nrrJT \ 
J'ZA~~!J!'!hlJHI!P.~~J!.81lP41iUIII Jly6Ba 

~=:¥,J,_ J'·r -,-r-H ... 
-·Qiv"Jt';;J ;i/!ll 8 ~ li"" •. 

1 



3KcnepHMeHTanbHOro MaTepwana Ha 1-MeTpOBOH mHAKOBOAOPOAHOH 
nya~pbKOBOH KaMepe B ny4Ke 3He2 • , 

BbrnonHeHa HanaAKa annapaTypw cneKTpoMeTpa RAeP OTAa4H w 
cneKTpOMeTpa na6opaTOPHH B~4HCnHTenbHOH TeXHHKH ~ aBTOMaTH-
3a~HH, Ha s~seAeHH~x ny4Kax RAep npoBeAeHw' aannaHwposaHHwe. 
paAwo6wonorw4eCKHe wccneAOBaHHR. 

2. HEKOTOPbiE PE3YnbTATbl. 
H3MEP.EHHtl nOKA3ATEnfl HEOAHOPOAHOCTH 
MAfHHTHOfO nonfl CHHXPO~A30TPOHA 

noKa3aTenb HeOAHOpOAHOCTH MarHHTHOrO nonR YCKOpHTenR H3-
MepRnCR npw noMO~H MHOrOKaHanbHOH aBTOMaTH3HpOBaHHOH H3Mepw
TenbHOH cwcTeMw, pa6oTa~~eH Ha nHHHH c 3BM EC-1010 11~ B o6~eH 
cnomHOCTH 6~no H3MepeHO - 16 TWCR4 3Ha4eHHH n. H3MepeHHR nposo
AHnHCb B 4eTblpex KBaApaHTax Ha AeCRTH pa604HX paAHycax YCKO
PHTenR I Ro +54 eM c waroM 12 eM/ npw socbMH 3Ha4eHHRX Mar
HHTHOH HHAYKi:iww:B =0,023; 0,06; 0;15; 0,3; 0,5;'0,75; 1,0; 
1 , 2 T, T04HOCTb OTHOCHTenbH~X H3MepeHHH n 6brna · He xyme 1%, 
noBTOpReMOCTb. peaynbTaTos H3MepeHHH - 0, 2%: Benw4HHa norpew
HOCTH B OCHOBHOM onpeAenRnacb CTeneHb~ KOMneHca~HH AHnOnbHOH 
COCTaBnR~~eH MarHHTHoro nonR. A6con~THaR senH4HHa n H3MepR-
nacb C T04HOCTb~ 1, 5%, ' . 

B peaynbTaTe waMepeHHH w nocneAY~~eH o6pa6oTKH peaynbTa
Tos c y4eToM ocTaT04Horo MarHHTI-ioro nonR (B0cT16brnH onpeAene
H~ cneAY~~He xapaKTepHCTHKH noKa3aTenR H80AHOPOAHOCTH MarHwT
HOro nonR YCKOPHTenR: 

1/ ycpeAHeHHOe 3Ha4eHHe n no 4eT~peM KBaApaHTaM Ha AeCRTH 
paAHycax YCKOpHTenR npH BOCbMH 3Ha4eHHRX MarHHTHOH HHAYK~HH 
/Ta6n.1/ii=n 0 .1,18; 

2/ BenH4HHbl a3HMyTanbH~X rapMOHHK n H HX Ha4anbHbiH <!>aao
BbiH CABHr; 

3/ senH4HHbl a3HMyTanbHbiX rapMOHHK nepB~X TpeX npOH3BOAHbiX 
'k 

~k (K= 1,2,3) H HX Ha4anbHbiH ~a30BbiH CABHr; ao 
4/ nposeAeHbl wccneAOBaHHR senH4HHbl n a npoMemyTKe ME!mAY 

ABYMR COCeAHHMH non~CaMH. noKa3aHo, 4TO senH4HHa n ysenH4Hsa
eTCR Ha CT~Ke MemAY nonlocaMH /ysenH4eHHe AOCTHraeT 13%/ H 
YMeHbWaeTCR C pOCTOM MarHHTHOH HHAYK~HH YCKOPHTenR. 3TOT 3~
~eKT npHBOAHT K 11pa3M~TH~11 xapaKTepa 3aBHCHMOCTH D=f(r) npH 
paanH4H~X senH4HHax HHAYK~ww, 4To, 6 ceo~ o4epeAb, seAeT K wa
MeHeHw~ pa6o4ero 3Ha4eHHR n a npo~ecce ycKopeHHR Ha senH4HHY 
1'\n =·. 0,02 /pwcyHoK/. BenH4HHa B ocT. y4TeHa a AHanaaoHe 
0,023+0,5 T IpasM:300 A/TOK a ~HKne paaMarHH4HBaHHR/; 
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Ta6JIHQa 1 

CpeAHee no 4 KB~paHTaM sHaqeHHe n 

O.D'2.3 0,06 0,15 0,3 o.s 0,15 1,0 
0.649 0 614 . 615 o611 . 601 0.58't 0 52.1 
• 641 0 6'2.1 . 6'2.'2. .611 . 61'2. .599 . 564 
0 614 . 646 . 631 0 636 . 0 633 .62.5 . 604 
0 615 . 66'2. '. 655 . 650 .646 .642. . 633 
0 666 . 661 . 661 . 662 ' . 660 .658 0 651 
• 651 . 610 . 610 0 661 .668 .613 • 619 
• 654 . 611 . 615' . 61'3 o613 .681 0 693 
0 643 ·, 611 0 618 . 611 o680 .689 . 116 

• 642 . 669 . 691 • 690 0 696 . 115 • 160 
• 64~ . 690 0 699 • 693 0104 .13'2. . 802. 

vav 

llpeACTaBneHHe 3aBHCHMOCTH D=f(r) npH noMO~ rpa$Q
nOCTp0HTenH AnH BOCbMH 3HaqeHHH MarHHTHOH HHAYKQHH 
Ha OAHOM HS nonroCOB sneKTpOMarHHTa C yqeTOM 3~eKTa 
yBenHqeHHH n Ha c~Ke MeEAY nonrocaMH. 

1.2 

0 331 

0 46ft 
.545 

.601 

.654 
0693 
.132. 
.111 
.819 . 
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51 HCCneAOBaH 3$$eKT B03AeHCTBHR KoppeKTHPY~~HX 06MOTOK 
P3MH H pe30HaHCHbiX o6MOTOK BbiBOAa ny4Ka POM-1 H POM-2 Ha xa-
paKTep H3MeHeHHR n = f( r) l2l; · 

61 HCCneAOBaHO BnHRHHe, Ha npHMepe nepaoro KBaApaHTa, co-
6paHHbiX, HO ·He 3anHTaHHbiX o6MOTOK POM-1 H POM-2 Ha xapaKTep 
3aBHCHMOCTH n=f(~. YcTaHoaneHo, 4To co6paHHble a KOHTYP o6MoT
KH POM-1 H POM-2 HCKama~T n npH' HHAYK~HH HHmeK~HH Ha aenH4H
HY -0,0079. npH 3TOM xapaKTep HCKameHHR n HMeeT CJlOmHbiH BHA; 

7 I He o6HapymeHo noKanbHbiX HcKameHHH n 6onee 4eM Ha 0, 015, 
3a HCKn~4eHHeM MeeT pacnonomeHHR CHrHanbHbiX 3neKTPOAOB CHC-
TeMbl 110p6HTa11 131. . 

PeaynbTaTbl o6pa6oTKH H3MepeHHH 6YAYT HcnonbaoaaHbl AnR o~eH
KH WHPHHbl pe30HaHCOB, pacnonomeHHbiX a6nH3H pa6o4ero 3Ha4eHHR 
n YCKOPHTenR. 

.QaHHble H3MepeHHH n 3anHCaHbl Ha MarHHTHY~ neHTy, a peaynb
TaTbl o6pa6oTKH - Ha MarHHTHY~ neHTY H nHcTHHrH AUnY. 

3. 11KPHOH -1 11 

B nepHOA c aarycTa no HOR6pb 1980 r. 11KpHow1 11 6bln Hcnonb
aoaaH B Ka4eCTBe HCT04HHKa RAep yrnepOAa B ABYX ceaHcax pa6o
Tbl CHHxpo$a3oTpoHa. HoabiH MOAYnRTop 3neKTpoHHOH nywKH M3n-4 
o6ecne4Hn 6onee MO~HbiH ynpaanR~~HH HMnynbc, a cxeMa HMnynbc
Horo noAorpeaa KaTOAa no3aonHna HecKonbKO CHH3HTb TeMnepaJypy 
KaTOAa, 4TO npHaeno K yaenH4eHH~ era HaAemHOCTH. 6blna yaenH-
4eHa nnoTHOCTb 3neKTPOHHoro ny4Ka a 3neKTpOHHOH nywKe, AnR 
3TOrO AHaMeTp KaTOAa 6bln yMeHbWeH AO 0,8 MM, paHee HCnOflb3Q
aanCR KaTOA AHaMeTpOM 1,0 MM. 

B aarycToacKoM ceaHce 6blno o6HapymeHo YXYAWeHHe aaKyyMa 
H B03HHKHOBeHHe npo6oea B 3neKTpOHHOH onTHKe. 3aMeHa 3neMeH
TOB 3neKTPOHHOH onTHKH H npOBOAHHKOB AnR nOAa4H HanpRmeHHR Ha 
mryTbl C 6onbWeH TennonpOBOAHOCTb~ n03BOnHna nHKBHAHPOBaTb pa-
30rpea 3neKTpOHHOH OnTHKH TOKaMH YTe4KH H. YXYAWeHHe aaKyyMa. 
B AaflbHeHWeM pa6oTa HCT04HHKa npOXOAHna C BbiCOKOH HaAemHOCTb~. 

B OKTR6pbCKOM ceaHCe 6bln HCnOnb30BaH pemHM BbiBOAa HOHOB H3 
noaywKH Ha 3aAHeM $poHTe 3neKTpOHHoro HMnynbca. 3To Aano yae
nH4eHHe CyMMapHoro 3apRAa HOHOB, BbiBOAHMOro H3 noayWKH, Ha 
20+30%. 

OcHOBHble napaMeTpbl HCT04HHKa 11KpHoH-1 11 

aarycT 1980 OKTR6pb 1980 

1 • ToK 3neKTPOHHoro ny4Ka 16 MA 
2. nnoTHOCTb TOKa HOHH-. 

· 3Hpy~~Hx 3neKTpoHoa g AlcM2 
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60 65+75 

75 80+95 
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3. 3HeprHR HOHH3Hpy~~HX 
3neKTPOHOB EeK3B 10 10 

4. BpeMR HOHHaa~HH T MC 180 180 
5. HOHHbiH 3apRA Ha BbiXOAe 

Q3n.aap.IHMn. 5·109 16+81 ·1 09 ,·, HCT04HHKa 
6·~ HHTeHcHBHOCTb ny4Ka 

RAep yrnepoAa nocne 
YCKOpeHHR B nY-20 N RAePIHMn. 1,2·108 11 ,5+2,01·108 

; ,~ 

4. PA60TA .QYOnnA3MOTPOHA $0PHHmEKTOPA nY-20 HA rEnHH 

npH yCKOpeHHH a-4aCTH~ B Ka4eCTBe pa6o4ero ra3a B HCT04HH
Ke HcnonbaoaaHa cMecb renHR H BOAOPOAa a cooTHoweHHH 100:1. 
3TOH KOH~eHTpa~HH BOAOPOAa OKa3anocb anonHe AOCTaT04HO AnR 
BOCCTaHOBneHHR OKCHAHOrO cnOR KaTOAa B npo~ecce pa60Tbl. CpoK 
cnym6bl KaToAci 3Ha4HTenbHO yaenH4HncR. KpoMe Taro, HanH4He ao
AOPOAa no3aonHno nony4HTb npeAenbHOe no aenH4HHe HanpRmeHHe 
AYrH Ha paapRAHOM npoMemyTKe npH cTa6HnbHOM noAmHre. 3To 3Ha-
4HTenbHO yaenH4Hno BbiXOA He +2 H3. HCT04HHKa. B yKa3aHHOM 
pemHMe TOK YCKOpeHHOrO ny4Ka a·-4aCTH~ Ha BbiXOAe nY-20 6bln 
yaenH4eH a 3 pa3a H CTa6HnbHO HMen aenH4HHY I =1,2 MAIHMn. 
B KOH~e ~HKna ycKopeHHR MaKCHManbHaR HHTeHCHBHOCTb 'ny4Ka a--
4aCTH~ J:IOCTHrana N = 4, 5 ·1 0 10 1 IHMn. · max 

5. rEO.QE3H4ECKHE H3MEPEHHH 3A IV KBAPTAn 1980 r. 

6blno npoaeAeHo 2 ~HKna H3MepeHHH no KYCTY penepoa. Pe3ynb
TaTbLH3MepeHHH npHBeJ:!eHbl B Ta6n. 2. 

Ta6mu~a 2 

N• QHKJia .QaTa npoaep;eHHH N' penepa smax 
QHKJia 

MM 

73 28.II.80 I +0, IO 
2 +0, IO 
3 +0, I3 
4 -0,06 

74 23.I2.80 I -0,02 
2 -0,04 
3 -0,03 
4 +O~OI 

Sa6c. 

MM 

~+0,08 
+O,OI 
+0,03 
-0,02 

-o, 10 
-0,03 
0,00 

-O,OI 

Cpep;HHH 
KBap;paT. 
norpemH. 
H3Mep. 

MM 

.:_o ,o 10 

.:_o ,o I5 · 

------------~----------~------------------5 



1111TEPATYPA 

1. BoeBOAHH M.A. HAP· 011RI1, P9-80-578, AY6Ha, 1980. 
2. BacH11HWHH 6.8. H AP· 011RI1, P9-6973, Jly6Ha, 1973. 
3. KoHCKHH r.H., l..lapeHKOB A.n., WTb1P11Ree B.A. 011RI1, 9-5419, 

AY6Ha, 1970. 

6 

PyKonHcb nocTynHna B H3AaTe11bCKHH OTAe11 
8 H~HR 1981 roAa• 

TEMATWIECKHE . KATEPOPHH nYBJrnKAWtR 
. . 

OB~E~EHHOrO HHCTHTYTA ~PHYX 
HCCflE.Z.OBAHHR 

JiH.[leKC · TeMaTMKa 

1. 3KcnepHMeHTa11bHaR ¢M3HKa .BWCOKHX 3HeprHH 

2. TeopeTH4ecKaR $H3HKa BbiCOKHX 3HeprHH 

3 •. 3KcnepHMeHTa11bHaR HeHTPOHHaR ti>H3HKa 

4. TeopeTH4ecKaR $H3HKa HH3KHX 3HeprHH 

5. MaTeMaTHKa 

6. RAepHaR cneKTpocKOnHR H paAHOXHMHR 

7. $H3HKa TR*e11WX HOHOB 

B. KpHoreHHKa 

9. YcKOPHTenH 

10. AeToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTa11bHWX 

11. 

12. 

13. 

AaHHWX 

BW4HC11HTe11bHaR MaTeMaTHKa H TeXHHKa . 
XHMHR 

TexHHKa $H3H4ecKoro 3KcnepHMeHTa 

14. 11ccneAOBaHHR TBepAWX -Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTa11bHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. Jl03HMeTpHR H ~H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. 11cno11b30BaHHe pe3Y11.bTaTOB H MeTOAOB 
$YHAaMeHTa11bHWX ~3H4eCKHX HCC11eAOBaHHH 
B CMe*HbiX 0611aCTRX HayKH H TeXHHKH 


