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KauecTBEHHO HOBOTO TuMa, B CDaBHEHMM C CYmeCTBYLIMY
MCTqunkaMM, ABJIAITCS.- OTHOCUTEJBHO BHCOKAA MHTEHCHBHOCTH
MHOTO3apAJHNX MOHOB (10 10'% B umkae) MpaKTUYEcKH J060To
SJEMEHTA nepnonmqecuon TabauUH, -a . TaKkge  BO3MOXHOCTD
yccaeloBalyua BDEMEHHOT'O Pa3BUTHA. npoueccos B TEuyeHue BCETO
BpEMEHM VIEDEaHMA U VOHUBLINH BHCOKOBapHnHHX noHos. Iocae
ocHauenua ERIS KpMCTann—xnmpauuMOHHuM CMEKTPOMETPOM BHCOKOT'O
paspellenusi MoxeT OHTb CO3JaH uccneﬂosaTenbcan KOMIJEKC 1JA
M3yueHns I'IyOOKOMOHUBMPOBAHHHX COCTOﬂHMM MOHOB.

Ha puc.? Msoﬁpaxeﬂ pacquHuM Buxon yoHoB Xe u3 ERIS B
CpaBHEHUM C MCTquMKaMM MHOro3apalHHX MOHOB ECR M EBIS [3].

YCTaHOBKa ERIS coszaeTcd Ha baze JUHENHO - VHJIYKUKOHHOTO
ycxopMTenﬂ afexTpoHoB CWIYHL-20. ¥ KOMmpeccopa (airesaTopa)

2JEKTPOHHHX KoJeun KYIW - 20 , 4acTb CHUCTEM KOTOPOT'O
PEKOHCTPYUDYETCA.
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Puc. 1. CpabrumesdbHYE safucwuocmu  Buroda  UOHOB Xe
sapadrocmu 949 3AEKMPOHHO~KEOADYEBOZ0 UCTMOYHUKQ uouoﬁ (ERIS)
UCMOYHUKG UOHOB HA IACKMPOHHO-YUK AOMPOHHOL peaouauce (ECRIS)
U - 3AEKMPOHHO-AYHEB020 UCTOWHUKD (EBIS) : '

Ha puc.2 vzobOpaxeHa BaKyyMmnas Kamepa ¥ MarHuTHas cucTema
ajfresaropa ERIS nocune PEKOHCTPYKUNK.
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| Puc.2. MHasnumnag Cucmesa adzesamopa (kounpeccopa) ERIS:
I - Baryyurag Kauepa; 2 — auekmpornoe KOABYO; 3, 4 -~
nnn . .
-kamyuru "0" cmynewu; 5, 6 = Kamyuruw 1 - cmyneny cramus; 7, 8

o= kamyuru I1 cmynenu Czamua;' 9, 10 - kamyuwru I11 . cmynenu.
o _
12 kamyuru Iv_cmynenu donoanumesvHoZ0 cxamuq -

" cramus; 11,
U OAUMEABHOZO YOEDIANUS BALKMPONHOZO koAbYQ

.ﬂma AJATENEHOT'O  yiepxaHus BJEKTPOHHNX KOJel Ha Maﬁux
-pagnycax HEOOX0IUMO cosjaHue MarHMTHHX noJe#, MeIJNeHHO
VSMEHABIUNXCA B TEYEHME HECKOJbKUX AECATKOB MUWLINCOKYHI . OfHUM
us npoc?gx W TIPOBEDEeHHHX Croco6oB NOJYYEHUA Takux noJeii b
* MarsMTHOM  cucreme alre3aTopa  KOJJEeKTUBHOIO YCKOpUTE S

ABJAETCA WNYHTUPOBAHWE TOKOBHX KaTylWleKk = nocJeiHux crynexeji
C¥aTuA B MOMEHT ZOCTHUXEHMA B HUX MaKCHMaJBHOI'O 3HAYeHUs Toka
[5], ‘B besyarTaTe vero Tok, a CJeIoBaTEJEHO, U MaPHﬁTHoe

ﬂQﬂe, : ynepmwsammee KOJELO, . HauyuHawpT

Aoee BKCHOHEHuMaﬂbHQ.

. YMEHImaTecq . e C TNOCTOMAHHO® BpeMeHM T,x'L / R , rie
— c R
Rc aKTHBHOe conpOTaneHne KaTymek, a LQ— MX!MH&}KTJEHOCTB.

CXaToe BJEKTDOHHOE KOJBLO DENATUBMCTCKUX BJEKTDOHOB ABAAETCA
MOWHHM WMCTOYHMKOM CUHXDOTpDOHHOI'O u3ayueHus {(CH). Ilorepu
JHEPr'vn Ha CH yMeHBHawT paiuyC DaBHOBECHOH ODOWUTH 3JEKTDPOHOB
M TPENATCTBYNT pas®aTH® KoJblla B YMEHBOAWWLEMCA MATHUTHOM
noje. IIpn yIayHOM BHOODE nNApaMeTpOB paAMyC  3JNEKTDOHHOI'O
KOJBLA OCTAETCH MPAKTUYECKY HEM3MEHHHM B TEYeHMe HECKOJBKUX
JecATKOB MilJULACOKYHI,.

Nozo6Hoe  TexHUuYecKoe  pelieHde  OHJO  pealM30BaHO B
3KCMEDPUMEHTAX MO IJUTEJNLHOMY YIEeDXaHUW KOJell Ha KOJJEKTHUBHOM
yCKOpUTEJe. BpEMS XM3HU SJEKTDOHHOT'O KOJBLUA Ha paiuycax R ~
4 cMcOCTaBIANO T ~ 30 + 40 MC 6e3 paspymeHUs M BaMETHOTO
YBEJMYEHUA ‘MaJHX pasMEpOB. (BaKTOp - MOHM3aUMM JT JOCTHraJd
3HaueHnit ~ 0.5 x 10%'eM™2 [g,7].

B ycraHoBKke ERIS npejnojaraeTcsa yMEeHLUUTL KOHEYHHH pajuyc
KoJblla NMyTeM KOMGMHAUMM 3TaroB CXATUA M yAEDXaHMA. Ha puc.3a
npejcTaBJeHH XuarpaMMH TOKOB B KaTYIIKaX MarHUTHON CUCTEMH B
TeueHMe MNOJOOHOrO LMKJA. 33 OCHOBY MArHUTHOM CHUCTEMH B
IaHHOM BapuaHTe B3ATA MOAMPMUMDOBAHHAA MarHWTHAad CHUCTeMa

“arresaropa KYTW-20 [8], zonoJHeHHas KaTymkamu IV - cTynesHu’

ZONONHUTEJBHOT'O cxaTMa M LJIMTEJBHOr'O yJiepxawuma /6,7/,
GopMMpYHIMMM MAUHUTHOE MOJie C MoKasareteMm crnajga n = 0.5 10
pajvyca koaeua R > 4 cm.9TH KaTylK¥ OTMeYeHH uujpamy 11 u 12
Ha puc.2. ' TR

CTaHZapTHHA UMKJ CXaTWUA B MarHATHOM 1nojge ¢ n = 0.5
ILJUTCA OKOJNO 4 MC,IIpH 3TOM JOCTUTAeTCA DPamuyC KOJaBla 4.5cM.
[locae poCTHXEHMS MaKCHMYMOB TOKOB B KaTyimKaX . HayuHaeTcs
nepBHi LUMKI YIeDKaHMA KOJbBUA € MOHaMU. Pazuyc koJmua,
usnyvapmero CH, B Teuenve =Id!McocTaeTca B npejetax 4 +
4.5 cm,a 0606ueHHHA MOMEHT ymeHSmaeTcs NpUMEpHO B 1.7 pama.’
llokazarensr cnaja noJsd MNoLiepEuBaeTcA Ha YpoBHe 0.5 » n »
0.45. OTO  yBeJMYMBAET CKODOCTH YMEHBIIEHUS - OOOOWMEHHOTO
MOMEHTa  KOJblUa BLBOE M  TMpDENATCTBYET  BO3HUKHOBEHMIO.
3JEeKTPOHHO-UOHHHX HEeyCTOWUYMBOCTEM.

Bo BTOpOM UMKJe CXaTus, 2=anuTHRas Katymky II1. u IV.
CTyneHeil cxaTHUa elle OIHWM MMIYJbCOM TOKa, YBEaNYyBawT - TEM-
CaMHM MariuTHoe noJje JXo 3 Ta. B pesyasTaTe paiuyc
KoJblla yMeHpmaeTcss JO R ~ 2.5 CM U HAUUMHAETCA OCHOBHOM LMKJ
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yﬂepxaHMH-nﬂMTEﬁ§HOCTbm ~ 80°MC. B 3TOM UMKJE paiuyC KOJbla
MeHdeTcsa B nperfetax 1.8 + 2.5 cM,norazareaps cnala n - 0.00 +
0.1, a o6o6WeHHHA MOMEHT yMmeHbllaeTcs elle' B 8 pa3. COrJacHo

pacueTam, .3arpysKa. KoJblla MHOI'O3apAUHHEME MOHaMu K 3TOMY
BpeMeHX  JeJaer ero YCTONYMBHM K BOSHUKHOBEHUK
HeycToHYuBOCTEM.

a

1lxA)

ten)

tine)

Puc.3a. 3abucusocmu om BpewecHu mokod 6 III u IV cmyneusz
Laznumioll cucmeyn ERIS npu daumesvHos YOEDXAHUL SACKEMPOHHOZS
KoABYQ '

Puc. 34. 3a6ucunocmu om 6pedeHu nokasamess cnada h HQ
paduyce SAEKMPOHHOZO KOABUQ R npu  OJumessHoL yOepxauuu
aAexmponnooo EoABYQ

Ha puc. 30 nmokazaHo paCuyeTHOe U3MeHeHMe BO BpEMeHU

NoKaszaTeda crnaja MarHWTHOIO NoJas n W pajuyca R B TeYGHUS

BCEr'O BPEMEHU XU3HU Kﬁnbua‘ B ERIS. Ha puc.4 npeACTaBneHu
pes3yJbTAaTH pAcYeTOB MW3MEHeHMs BO BDEMEHM CDeIHero 3apsla
MOHOB a30Ta, aproHa, KpUINITOHA ¥ KCEHOHA NpU HakKomJeHUu B
9JEKTPOHHOM KOJbUEe M fakTopa MOHM3AUMM JT. PAKTOp MOHMRALWK
3Jech IOCTUTaeT 3HaueHusd jT = 0.5 x 102%cM™2,
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Puc.4. 3aBucusocmu om 6peucHu Gakmopa uUOHUBAUUU JT U
cpefHezo 3apsfa Z upHo8 Q30ma, apeoHa, KDUnmoHa npu
daumesvrod YOPEAHUU IASKMPOHKHOZ0 Koavya 68 ERIS

Jlajee, B TMpuHUMNE, BO3MOXEH M TPETHl LMKJ CEATHUA U
ynepxaﬂﬁﬁ 3JEKTPOHHOI'O KOJbLA C YMeHblleHHEM B I0-I5 pas o
CpPaBHEHM C HayaJbHHM 3HayeHyeM OOOOWEeHHHM MOMEHTOM. TpeTwii
UMKJ] MOXET OHTb HayaT NPUMEPHO uepe3 60 - 70 MC OT MOMEHTa
VHXEKLUMM 3JIEKTPOHHOT'O MYyYKa B KaMmepy Komrnpeccopa. B 3TOM
UMKJe paIMyC MOXET YMEHBIUTHCH elle KO BHaueHuii 1.2 + 1.3 CM,
a cymmapﬂoe yIepxaHue  yBeauuuTca 0 ~ L00 MC, YyTO NO3BOJUT
IOBECTH 3Hauehue jT Zo 10%2cM™2.3Toro 6yZeT JZOCTaTOYHO AJIA
riosyuenus vonos US2*, Xe®0*, Kr®%*. Tex xe pesyapraToB MomHO
IOCUTLCS, YBEJMUMB BPEMA 3aTYyXaHUd TOKOB B KaTymKax T, Lo
50 Mc. CNeKTPOMETDHS  XapaKTEPUCTHUYECKOTO  DEHTTEHOBCKOTO
M3JYYEHHsT =~ MHOTOZapAIHHX  MOHOB  MpejnoJaraeT  U3YyyeHue
XapaKTEPUCTUK CMEKTPOB, & TaKXe aGCOMOTHHX M OTHOCHUTEJBHHX

’

BHXOLOB  OTAEJBHHX  JMHUA  WM3JYYEHHs, . BOBHMKAKWEro [Py
BanoJHEeHUy  BaKaHCU@ ~ BHYTPEHHMX. 3JEKTPOHHHX  000JOYEeK.
S¢dexTMBHOCTD NoZo6HHX uccaeloBaHuit onpejedseTcs

XapaKTepuUCTMKaMy DETMCTDUDYbUe/ annapaTypH M HEOGXONAMOCTEI
Habopa CTaTUCTHKM, obecrneuyBaplieil Tpedyemyn CTaTucanecxym
TOYHOCTb M3MEPEHMSi B  DEaJbHHE CPOKM. paboTH yCTaHOBKM.
OCOGEHHO MEepCNEeKTMBHEM LA  9TUX  uedeil npelcTaBJseTcs



-TIDUMEHEHMe  KpUOTaJJ-IUBpaklMOHHOI'O MeTolJa  CHEeKTDPOMeTDHUH
PEHTTE€HOBCKOT'O Hanyqenné'xax obJazawumero 6ojee BHCOKOH (MO
CPABHEHUH C TOAYNPOBOJAHMKOBHMY  JETEKTODpaMy)  paspemawunei
crioco6HocThl [91.

B OHAM coBMecTHO ¢ TexHUYECKUM YHUBepcuUTeToMm TI.Jpesleka
HaKorJeH OfHT pas3paboTKU W CO3TaHUA KpucTadi-IndpakuUOHHOTO
cnexTpomerpa (KAC) BHCOKOro paspemenua Tuna Bpsrra c
TOYHOCTBI U3MepeHuil ~ I 2B nNpuM SHEpruM UsJyveHus ~ 10 xsB #
OTHOCUTEJBHHEM sﬂepreruqecxmm paspelleHreM AEX'/ Ex <2 x 107°
IJA JINanasoHa SHeprui E=3- 50 m3B.

UycJieHHHe pacyeTH TOKa3HBaWT, 4YTO. IJA MISHTUDMKALMK NMHUKOB
OTIEJbHHX JUHWA B CIEKTpe MUBJYy4YeHWa ¢ TOYHOCTRO 2 &%
Tpe6yeTcad Ha60p CTATUCTMKM B 10° cobuTmit . Jas obecreveHns
KODDPEKTHHX M3Mepenuil HeobxojiyuMma padoTa YCTAHOBKM C 4acTOTOM
umkjoB ~1.0 ImB Teyenwe ~ . 10-30 vacoB. Ilpeanosaraemoe
vernoap3oBanue B HKJAC MO3MUMOHHO YYBCTBUTEJNBHOI'O JIeTEeKTopa
NO3BOJUT B HECKOJBKO Da3 YCKODUTE HaGOD CTATHUCTHMKU. '

IfoMumo pemeHMH OCHOBHHX 3aliay, yCTaHOBKAa ERIS MOxeT OHTb
UCTOJNb30BaHa LJA PEmeHus pala crienvpyuecKnx 3alay:

- JCcJelOBaHUs  BO3MOXHOCTM  TOBHIEHWA  3HHESKTUBHOCTH
KOJJIEKTUBHOI'O ~ YCKODEHMS  MOHOB = BJIEKTDOHHHMM  KOJbLAaMH.
MlocTaHOBKa MOZOOHHX 3azay IJA KYTH ABaseTcA TpaIvuMUOHHOM.

. — MCCJeLOBAaHMA C WCTOJB30OBAHWEM CMHXDOTPOHHOTO W3JYYeHMUs
BJEKTPOHHOI'O KOJblia B JIuanasoHe IJWH BOJH OT I MM J0 I00 MKM.

B J99I-IQ92TT. OHJ B OCHOBHOM 3aBeplieH HauyaJbHHIA 3Tan
PEeKOHCTDYKUMN KYTU B ycTaHOBKY: ERIS. BHJI CKOHCTDYUDPOBAH M
M3TOTOBJEH HOBHII BapDMaHT MATHUTHON CHCTEMH CXaTus (pHC.2),
HayaTa ~ero oOTJalka, M [poBeleHa ONHTHAdA  perucTpauus
DEHTIEHOBCKOI'O  M3JYYEHUMs B TIepBOM  UMKJe - yIeDpxaHud
3JEKTPOHHOT'O" KOJblia. :

‘Ha 'puc.5 ¥ 6 T1IOKaRaHH  BaperuCTPUPOBAHHHE  MOJy-—
TIDOBOIHUKOBHM CIIEKTDPOMETPOM CIIEKTDH W3JYYEHUA - AUHUIA Ky M'Kﬁ
VOHOB Kr - Xe M3 DJEKTPOHHOI'O KOoJbla C paiuycom R = 4.5 +
5'cM B TeyeHue BpeMeHy yIepxanusa 30 =40 Mc. AnAa KaJubpOBKM Ha
puc.6 mNpuBeleHH JmHuM Lg,, Lg,o M Ly, aToMOB. egng,
BO3HMKAWONMX TNPU o-pacnale CTaHIAPTHOT'O  PaiUOakTMBHOIO
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B cJyuae YCNemHOr'o saBepmeHMﬂ pa6oT MO IPOEKTY ERIS
cosjaHue MCTOYHUKA BHCOKO3apAAHHX MOHOB HOBOTO T™Ra Oéﬁi:
BaEHHM IaT'oOM B DPa3BHTHH MCTOYHMKOB MHOT'O3aPAiHHX MOHOE.
cMOEeT coueTaThb  BHCOKKE sapagiocT EBIS € Bucogou
unTencupHocThld ECRIS (puc.1) ¥ 3anoJHuT cylieCTBYKKUA [POCE
B napameTpax WCTOUHMKOB MHOI'O3apAJHHX HOHOB.
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U nvnnia Ko n KB WOHOB Kr " Xe M3 3ﬂeKTpOHHOF0 Konbua

buiicknid C.M. n ap. - P9-92-431
3neKTp0Huo-Konbueaoﬁ Monnaavop ERIS . : .

s SN hd

: ﬂpeActasnen npoenT coananna a OUAN 3nex1ponno xonbueaoro nonmaaropa :
'ERIS (Electron Ring Ion Source). YcrtaHoska ERIS cosgaeTcs Ha Gale YCKopu=
Tena 3nekTpoHos -CHAYHA --20 v aaresatopa (xomnpeccopa) KYTH - 20, vacte
cucTeM KOTOPOro GHna ’ PeKOHCTPYMPOBAHA C LEMbI0 YMEHBUEHUA KOHEUHOro papu- -
yCa 3NeKTPOHHOro KONbUA ‘A0 2 CM W yBeNUueHWs BPEMEHW MMIHW KOMbUA A0 - -
.60 + 100 Mc. Wouwszatop ERILS npeaHaaHaMeH ANR WCCRea0BaHNA 3NEHTPOHHBIX * .+,
0Bono4eK BHCOKO3IAPAAHLIX - WOHOB METOAAMM. PEHTI eHOBCKOW CNeKTPOCKONWM. - OH
OCHAWEH  KOMNAKTHHM KPUCTaNN=AUDPANLNOHHLM CNEKTPOMETPOM BHICOKOTD pa3pewe-

7 HuA. Cornacwo pacderam B 3neKTp0HHux-Konbuax ERIS MomeT BuiTh obGecneveHr .
- paKTop noHugauua‘jt =.0.5-x 1022 'cM*? .. ¥ NonyuyeHb WMOHLI BHICOKWUX 3apsAosbx .|

' .COCTOAHMIA - (Xe*®*, Kr2**) 8 KonnuecTee go 101° MOHOB B KOfble. B paboTe P
npyBeAeHN ‘pe3yrbTaTu peanuaauum nepBoOro arana npoenra " cnexrpu Manyweumu

: Pé&ora_eunonueuaﬂs’népdparopnu‘eaerauconmx,aHeprmﬁ owam. o
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Bijskij"s. M. et al.

5 -~ p9-92-431 -
Electron Ring Tonizer ERIS S ‘

”'A‘broject df Eléttrban1ﬁ§ IonizermERlS‘(Eleetrdh Ring ‘lon Sohree);

~in JINR '{s submitted. The electron accelerator SILUND-20 and the ‘adgeza-:

“ tor (compressor) KUTI-20 after reconstruction have been taken as a basis .

1. to. create ERIS setup. Some’designs of the adgezator were: recqnstructed o A
“-to reduce the ring radius up to 2cm and increse the electron ring.time’. . .}

confinement ti11 60+100ms.".The ERIS ionizer is supposed to investigate

© the electron shells of high]y charged fons with X-ray spectroscopy methods,: K
It is equipped with a compact crystal dlffract1on spectrometer of high re-
‘] -solution. According to the calculation it is possible ta ensure.the ioni-

zation factor jt = 0.5'x 102%¢m-27{u the ERIS electron rings and obtain

i ..-the high charge states of fons (Xe*®*, Kr3**) with a.number up to 101° s
~ions"in one . ring..The results of the first stage of: this project and spec-}:-

~tra of Kq and Kg X-rays of Kr and Xe 1ons from electron r1ngs are presen-
‘ted 1n this communicat1on . : .

e Sen) o

The 1nvest1gat1on has been performed at’ the Partic.e Phys1cs Labo-‘

"ratory, JINR.

SIS Cdmmuhic;fion of ;ﬁeJoirll Institute fqr"Nﬁcle‘ar‘ Research. Dubna 19927 i




