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PU3UKA BHICOKUX IHEPTUA

Ceccus |.
N KPYMHEMME AEACTBYOUME YCKOPUTEJN

HIGH ENERGY PHYSICS AND BIGGEST ACCELERATORS
IN OPERATION

Session |.

THE FERMILAB ACCELERATOR:
STATUS AND DEVELOPMENT PLANS

(Invited Paper)

F.R.Huson
Fermi National Accelerator Laboratory
Batavia, Illinois, U.S.A.

The Fermilab accelerator has been in operation for 5 years.
The machine has achieved an energy of 500 GeV and an intensity of
2.5 x IOIaprotons per pulse. Beam is delivered routinely to 7 tar-
gets simultaneously. Future projects at the Laboratory include in-
stallation of negative ion injection, construction of an elec-
tron-cooling ring, construction of a reverse injection line for
the main ring in preparation for pp and Pp colliding beams, and
construction of a superconducting energy doubler. This facility
will provide Fermilab with I-TeV energy on fixed targets and the
Possibility of up to 2 TeV in the center of mass from Pp colli-
sions, This facility has been named the Tevatron.



YCKOPUTEIDL ®HAI - COCTOAHME U IUIAHH PA3BUTUA
([lpUTIameHHHA HOKJIaX)

d.P.XB030H
QHAJ, Barasusa, CIIA

Ycroprurens QHAI padoTaer yxe 5 jeT. Ha MaummMHe NOCTHIHYTH
SHeprua yckopeHHoro myuxka 500 I'sB U HMHTEHCUBHOCTH 2,5-10 “npo-

TOHOB/IMKN. OCYmMECTBIEH PETyJApHHHA BHBOJI IyUKa ONHOBDEMEHHO HA
cemp mmmeHeft. Ilporpamma pasBuTud JladopaTopmd IpeLycMaTpwBaeT

MOHT&X HOBO} CHCTEMH MHREKIME OTPHLATEJBHHX HOHOB, CO3MHaHHE KOJb-—

IIa C 9JIEKTPOHHHM OXJAaXIeHWeM, COOPYXEHWe BCTPEYHOT'O KaHala HHXEeK=-
IME IIA IONYYEeHHWS BCTPEUHHX pp- ¥ DP-IyUKOB, & TAKKE COODYREHUC
CBEDXIPOBOJAMETO YIOBOUTENA SHEPTHMH. ITa IporpavmMa oCecleuuT MONy-
yeHre BO OHAJl sHeprum B3amMogeiicTBua I ToB Ha HETONBMXHHX MHIE-—
HAX W BILIOTE N0 2 TeB B CHCTEME IIEHTPE MAcC IpH DP-CTOJKHOBEHUAX.
KoMmnexc ¢ ONMCAHHHME BO3MOXHOCTAMM Ha3BaH TIBATPOHOM.

Ceccus ll. KPYMHEMME JEACTBYRIME YCKOPUTEJM

BIGGEST ACCELERATORS IN OPERATION

Session |,

COCTOHNE YCKOPUTEIEHOTO KOMIDIEKCA MGBD
1 IIAHH EI'0 PA3BHTHA

0.M.Amo, A.T.AdoHmH, A.A.Eypasnes, B.H.Koros, K.I.Musa¥ROB,
d.A.Ms3, A.A.Haymos, M. 2. OBuMHERROB, B.A.Temnaros, E.d.TposHoB,
A.B.Camoitnos, 1.C.Xomupes
MHCTATYT (HMSHKE BHCOKHEX sHepru#t, Cepoyxos, CCCP

CooOmaeTcss 06 OCHOBHHX HaNpPaBJIEHUAX PASBHTHA YCKODHTEJIHHOI'O
kommiexca HOBI. OGcyxmanTcs 0COGEHHOCTH PaCoTH YCKODHTENA OPH HH-
TEHCHBHOCTH YCKODEHHOT'O Iyuka Xo 5-I0 IIPOTOHOB/IMKJI; MPEBONATCA
gﬁm};ﬂ 0 CHCTEeMaxX BHBOJA M TPAHCIIOPTHPOBKE IY4Ka, BKINYAL HelTpuHE~

ai.

STATUS AND FUTURE DEVELOPMENT OF IHEP 76 GEV ACCELERATOR

Yu.M.Ado, A.G.Afonin, A.A.Zhuravlev, V.I.Kotov, K.P.Myznikov,
B.A.Myae, A.A.Naumov,M.F.Ovchinnikov, V.A.Teplyakov ,E.F.Troyanov,
A.,V.8amoilov, Yu.S.Khodyrev
Institute for High Energy Physics, Serpukhov, USSR

n The main trends in the future development of the IHEP ac-—
erator complex are reported. The operation parameters of the



proton synchrotron at the beam intensity of 5 x IO12 ppp are
discussed. The information on the beam ejeection and transport
systems, neutrino beam channel included, is presented.

PRESENT AND FUTUEE DEVELOPMENT
ON THE SIAC THREE-KILOMETER ACCELERATOR

(Invited Paper)

Go.A . Loew
SLAC, Stanford, USA

This paper reviews the innovations which have recently
been made or are being planned on the SLAC three-kilometer acce
lerator. Following the beam from its origin to the experimental
areas, the paper first describes two sources of polarized elec-
trons and various improvements brought about in the conventional
injection system. It then covers the SLED or SIAC Energy Deve-
lopment Program which in combination with new higher power kly-
strons will boost the electron energy into the 30-40 GeV range.
The high peak currents ( ~ 200 mA) which will accompany SILED
operation and their beam loading and beam breakup implications
are discussed., The beam Switchyard improvements which are ne-
cessary to transmit and deliver the higher energy beams are als
described. Following these, the paper summarizes some of the in
novations which are being implemented in Instrumentation and
Control. These include new transducers such as supersensitive
beam position monitors, and new computers and microprocessors,
the function of which is to upgrade the flexibility of operatio:
of the accelerator and increase the number of simultaneous "in-
terlaced" beams that can be delivered. The paper ends in a dis-
cussion of the changes being planmed for the generation and
delivery of et beams to the PEP ring.

COCTOIHUE ¥ PASBUTVE
CTAHGOPICKOTO 3-KIWIQMETPOBOTO JVHEMHOIO YCKOPUTENA

(DipETRameHHEHA XOKASR)
T.A.JoeB
CIIAK, Crarfdopx, CIIA

JlaeTcs 0630p BHIOOJHEHHHX B IOCJENHee BpeMA WIH 3aIlIaHupO-
BAHHHX HOBOBBeNeHH Ha CTaHPOpHCKOM 3-KWJIOMETPOBOM YCKODHUTEJIE.

0630p HAYMHAETCHA ONMCAHMEM IBYX HCTOUYHEKOB IIOJIADESOBAHHHX 3JI6K-—
TPOHOB U DA3JNUYHHX YCOBEPUEHCTBOBEHWA, BBENEHHHX B CHCTEMe HH-
mekimy. Jlajiee paccMaTpEBAETCA NPOIpaMMa O JIBOEHHND DHEPIMH B
ycropurese CIAK, xoTopasd BMeCTe C HOBHMA, Gojiee MONHHMA KJIHCTDO-—
HaMH, IO3BOJHUT MOBHCHTH BEDXHHUH! SHEpPreTHJYECKE{t mpemes yCKOPEHHHX
3JIEKTPOHOB N0 ypoBHA 30-40 T'sB. Hapdmy ¢ NOBHmMEHMEM PHEPI'HE IPO-
TpamMvMa IPEINyCMATDPHBAET YBeJWYeHHEe MHTEHCHBHOCTHE myuka no 200 MA
B IMIOYJIbCE. OOCYXIAnTCA CBA3AHHHE C BTHM IPOGJIEMH HAIDY3KE YCKO-
pAvMEe#l CECTEMH NYYKOM H OCeCHedeHHs 3JIeKTPHIECKO! HMpOUBOCTH.
OnuCcaHH TaKXe yCOBEPNEHCTBOBAHAA B CHUCTEME paCIpelesieHMA MyduKa,
HeoOXOIVMHE IJIA TPAHCIOPTUPOBKA ¥ YUpaBIeHHA OQjiee BHCOKOSHEP—
TeTUYHOTO IydYKa. (fesaH 0630p HEKOTOPDHX HOBOBBEIEHW B oGnacTm
IVaTHOCTHMKM ¥ yIpaBieHusd. (OHM BRINYANT B ce0S HOBHE NATUYMKH, Ha~
np¥Mep Takue, Kak CBEDXYYBCTBHTEJNBHHE MOHMTODH HOJIOXEHHA ITyYKa,
a Takke HOBHE KOMIBDTEPH M MUKDOIPOLIECCOPH, NPeHHA3HAUEHHHe LA
[OBHIIEHAA THOKOCTH YNPABIEHAA YCKODUTENEM M YBEJWUYEHWA UHCI8 ON-
HOBPEMEHHO MPOBONMMHX SKCIEPHMEHTOB. B 3awmueHme OGCYXIANTCA
3alUlaHVPOBaAHHHE M3MEHEHUA Ha YCKOpPHUTeJe, CBA3AHHHE C IIOJydYeHHEM
IyYKOB 3JIEKTPOHOB ¥ NO3WTPOHOB LA Koswua IIEIl.

KEK.STATUS AND FUTURE PLANS
(Invited Paper)
T,Nishikawa and T.Kamei
National Laboratory for High Energy Physics
Oho-machi, Japan

The comstruction and the test of KEK accelerator have been
favorably progressed on scheduled. In I974 the preinjector, the
linac and the booster accelerated protons to their designed
energy, In March I976 the main ring succeeded to accelerate
beams to I0 GeV that was over the designed energy 8 GeV. In the
last December the maximum energy was raised up to II.8 GeV. The
extensive machine survey has bean done for a year. Then the
beam current of the linac is over I50 mA and the booster inten-
sity reaches 5.7 x IOII ppp, and 5.4 x IOII ppp is obtained at
8 GeV with nine booster pulse injection to the main ring.

The fast extraction to the bubble chamber and the internal
target operation are simultaneously performed during the same
main ring pulse. The scheduled experimental program will start



from this May. The booster beam-dump line is being constructed
and the extracted booster beams will be used for pulsed nsutron
experiments and others.

The present KEK project is a milestone of the Japanese
high-energy physics program which in future will be extended to
a higher energy range. The future plan under considerations
among the scientists in the field of high-energy physics and

accelerator technologies is the so-called "TRISTAN" or a "Irans-— |

posal Ring Intersecting Storage Accelerators in Nippon". The
circumference of the transposal rings in a same tunnel is about
2 km, i.e. 6 times of the present main ring. It will be capable
to perform various types of high-energy physics experiments,

both of colliding-beam types and stationary-target ones by choos-

ing different sets of transposal rings.

Another project just supported its R & D' money is a syn-
chrotron radiation facility composed of g 2.5 GeV electron li-
nac and a storage ring dedicated to researches in various
fields such as material,biological, medical and industrial
sciences. The construction is expected to start from the next
fiscal year or April I1978. The linac injector will also be em-—
ployed as an electron or positron injector for the "TRISTAN
Electron Ring".

KEK - COCTOAHME M ILIAHH HA BYIVIEE
(TMpernamesEu# KOKAAK)

T.Ammmrasa, T.KaMeH
HIXEN, Anowma

CoopyxeHEe H Samyck yckoprreii KEK OCymeCTBIAETCA yCHCHHO
E B COOTBETCTREE C HaMEUCHHEME CpoRaME. B 1974 r. OHIH HDONY9eHH
IpOTOHH ¢ IpoexTHOHt eHeprmeit B QopHEHEERTODE, JuHe#iHOM YCROpETE-
ze ® Gycrepe. B mapre 1976 T'. OCYmECTBJIEHO YCKODEHHE IPOTOHOB B
IIABHOM KoXENe Xo oHeprEm I0 I'sB IpE mpoexTHO# SHEPIHEE 8 TeB. B
nexadpe 1976 r. MaKCHMANEHAA SHEPIEA YCKOPEHHOTO oyuxa OHina
yBexmueHa Xxo 11,8 I'eB. 3a Trof Owia IpOBEREHA onpmas MpOTpPaMMAa
00 HCCIeNOBAHED YCKOpHTeNd. B HacrTosmee BPEMA TOK JEHe#BOIO yC-
KopETeas_mpepumaer 150 MA, B OyoTepe ROCTETHYTa MHTEHCHBHOCTH
57X IOII IIPOTOHOB/AMITyI5C, IPE HHREKIHE 9 EMIyNBECOB GycTepa
B IVIABHOM KOXBIE NOCTETHYTA HHTEHCHBHOCTH 5,4 X IO mpoToHoB/

EMITyABC OpH SHeprEm 8 I'eB.

I0

OcymecTBieH GHCTDHE BHBON 9YACTHN HYYKA HA HYBHPHROBYD Ka-
Mepy UDH HapajlejbHOR padoTe ¢ BHYTpeHHell MENEHED. BHIONHEHHS
HaMEYEHHOl 9KCIEepDEMEHTANBHO! HpOIDaMMH HAYEHAETGS B Mae HTOI0
ropa. Coopyxaercsa KaHaN IJiA BHBONEHHOTO H3 dycrepa HydYKa, KOTO-
puit OymEeT HCHONB30BATHCA A HERTPOHHHX SRCIEDEMEHTOB ¢ KODOT—
xofl pacTaxroff M WA ApyTEX uexnetft.

Hacrosumit mpoexT KEK AmisgerTcs BaxHoll Bexo#t B smomckoi#
gporpamvMe no (ESHKe BHCOKMX ®HEpDImE, KOTOpAs B JaisHeimeM Ha-
Meug8eT OCBOGHHE (oJiee BHCOKHX SHEPreTHYSCKEX IHANASOHOB. Cpemd
CHEIMANECTOB IO (W3HKe BHCOKHX 9HepIHEll OGCYXmanTcsA IIAHH PaGoTH
no mporpamme TPHCTAH — mporpamde COOPYRGHHA NepeCTpPaABAEGMEHX
KOJIBLIEBHX YCKOpHTeJel-RaromuTese#t CO BOTDEUHHMM NYIKaMH. IIHHE
OKDYXHOCTH 3THX KOJIeL] COCTABIAET OROJO 2 KM, T.2. B 6 pas
doublle OKPYRHOCTE CYHECTBYDWEI'O IMIQBHOIO KOJEBIA. KomIuiexec ofec-
NeYAT NPOBENCHHE DPASHHYHHX SKCIEDEMORTOB 10 (WSHKe BHCOREX BSHED-
rafi KAK CO BCTDEUHHMH IYYKAMM, TAK H CO CTAUMOHADHEME MEMEHAME

myTeM BHOODE DASIHYHHX DEXEMOB PaCOTH ROJe.

O6ecnedeH (MHAHCHDOBAHEEM €me ONEH IPOEKT KOMILIeKea, COC-
TOANETO W3 BJEKTPOHHOTO CHHXDOTDOHA, JEHEAHOI'O YCKODHTENA SJeK-
TpoEOB Ha 2,5 I'9B # HAKONETENEBHOI'O KOJEIA, NPEXHASHAYEHHOTO Mid
IpOBENEHAA MCCJNEeNOBAHER B DaSIHIHHX OCNACTAX: MATEPEANOBENEHRH,
GHONIOTHHE, MENELEHEe, & TAKEe LIA NPYTHX NPOMHIeHHHX HCIONbSOBA -
HEli. OXEEAeTCSA, YTO COODYXEHHe KOMILIEKCE HAYHETCHA CO CIAeXyRMEero
fmHAHCOBOTO TOZNA, T.€. ¢ ampeas 1978 r. JmHe#n:it yoropETeNb Oy
IeT TAKEe HECHONHSOBATHCA B KAYECTBE HHEGKTODA SIXEKTPOHOB HJIH IO~
SHTDOHOB B 2JeKTPoHHOe Koasno TFHCTAH.

EVALUATIOR OF PRESENT AND FUTURE BEAM PERFORMANCE
OF THE CERN PS ACCELERATOR COMPLEX
P. Lefavre
The PS Performance Committes,K CERW, Geneva,
Switzerland

Performance figures reached both in beam intemsity end den-
sities in the three phase planes are given for the CPS (compri-
8ing Linac, PS Booster and PS) which serves as an injector to
the SPS and the ISR in addition to supplying protons for ite own

25 GeV physice programme.

I



The achievement of these performances, with the added re-
quirements of pulse to pulse modulation, needed extensive stu-
dies and developments in the areas of beam loading compensation,
longitudinal and transverse bunch stabilisation, reduction of
beam blow-up by stop band compensation and operation with a dy-
namic working point, and improvement of beam matching.

In addition, Linac beam optimisation, injection into the

PSB, different modes of recombination of the PSB beam, transfer
and injection into the PS, continuous transfer ejection for the
SPS are analysed from the beam quality point of view. The per-
formance reached in the production of high energy deuterons and
« particles are indicated. Studies for future beam users, such
a8 production of low emergy protons for cooling experiments and
very dense beams for p production are described.

Ways to increase the intemsity for the SPS, either by mul-
tibatch £illing (cycling the PS several times for one SPS cycle)
or by higher intensity of single pulse filling are compared with
respect to the requirements in intemsity and beam dimensiomns.

XAPAKTEPHCTYEM HACTOAIMX M BYILVIMAX IIVUKOB
B YCKOPUTEIEH(OM KQMIIEKCE IIEPH HA SHEPTYN 28 T9B

11. DefeBp
LIEPH, Xemesa, lipefiuapna

[lpuBeZicHH SHAYEHHMA HHTEHCHBHOCTH IyIKA H $asoBo#l WIOTHOCT:
B Tpex IIOCKOCTAX ($asoBOro NPOCTPAHCTBA, NOJNYUEHHHE B YCKOPUTE]
HoMm Rommerce LIEPH Ha SHeprmw 28 I'9B, BKINYABIEM JEHeHHi yCKO-
peTens, OycTep M NPOTOHHHH CHHXPOTPOH (IIC) . KoMmnekc HCHONB3YET
CA B Ka4eCTBE HHEEKTOpA B HAKONMTEJNBHHE KONBIA X B OpOTOHHEMH
CEEXpOTPOH Ha SHeprED 400 I'sB (CIC), a Taxse ofecmev#BaeT IMydOK
s fESHYecKEX HCCHeNOBAHHI B IEamasoHe sHeprEil mo 25 I'sB.

I8 ZOCTHXEHHA YKASAHHHX XAPAKTEPHCTHK IyIKA C NOBHNEHHH-
ME TpeCOBAHEAME H& EX CTAOWIBHOCTH OT IMRI& K IWKIY moTpedoBa-
JI0CH BHIIOJHETH NEDPOKYD TPOrPaMMy HCCJENOBAHEH ¥ yCOBEpPmEHCTBO-
BaHEl ;A peNEHES DASNAYHHX OpodNeM, TAKEX, KAk KOMIEHCAIMA HA=
TPYSKE IyYKOM, OPONOJBHAS M MONEpevHAA cradwimsaima Oanvei,
yMEeHbNEHEe PASAyBAHHA DasMepoB NyIKA OYTeM KOPPEKIWE PasHIHHX

I2

DE3OHAHCHHX HOJIOC M NEHAMHIECKOT'O YUPABISHEA MNOJOXEHEEM padoveft
TOURE B TEUCHHEe IMKJIA, & TAKEe JIYUNEHEEe 3aXBATA IYURA

[IpoBeien aHANHS BUIEAHEA HA KAYeCTBO BHXOMHOIO nyuxa CIC
TAKEX ONepalm#, KAK ONTHMESAIEA IYYRA AHHEHHOTO yCHOPMTENA, pe-
XEM MHXEKINE B OycTep, DasIMYHHEe MONHPMRAIME BHXONHHX IYYKOB
dycrepa, IEPEBOX H FHEGKIHA Nyduxa B [IC, MemiexEuit BHBOX H HEpe-
Boxi myura #8 IIC B CIIC. OrMeveHH NOCTHIHYTHe EHTEHCHBHOCTH Xefi-
TPOHOB M K ~YACTHL BHCOKHX 9Hepruit. OmECAHH IPOBEJIGHHHE HCONS-
gonam HOBHX BOSMOXHOCTEH HCHIOJESOBAHEA NyUXA B OyLymeM, TAKHX,
KaK IOIy49eHre OPOTOHOB C HMSKROH SHeprueil EAA SKCIEDHMEHTOB IO
OXJAXUEHED ¥ IONYJSHEE OYeHb IUIOTHHX NYIKOB JUIA TTPOHSBOXCTRE
SHTHEIIPOTOHOB.

CpaBEEHHE DASJHYHHX CIIOCOGOB NMOBHNEHEA EHTEHCHBHOCTE B
CIIC - MHOTOKpaTHOe samoaHeHHe (T.e. HCIONBSOBAHEE HECKOABKEX
IOERIOB NPOTOHHOI'O CHHXDOTPOH& B TEYEHWe OXHOro Imria CIC) mim
NOBHMEHNE MHTOHCHBHOCTE EMIOyAhca IIC mpE ONHOKpaTHOR HEXSRIEE B
CIIC - OpOBOMETCA C TOYKE SDPEHHA BHIBHT'GEMHX TpedoBanEl Ha HH-
TEHCHBHOCT®: H pasMepH myuxa CIIC.

DESY 1977 - A MULTI-PURPOSE PARTICLE ACCELERATOR
H., EKumpfexrt
DESY, Hemburg, FRG

Desy was originally designed as a 7.5 GeV-Electron Synchrot-
ron for the generation of high energy electron and photon beams
for elementary particle physics.

After more than 13 years of successful operation, DESY con-
tinues to serve high energy physics with electron, positron and
photon beams. In addition, it serves as an injector for the
DORIS and PETRA electron-positron storage rings, and as a syn-
chrotron 1ight source for several laboratories. Purthermore test
beams are supplied, mainly for testing high energy physics appa-
ratus. Pinally, protons are available for accelerator physics ex-
Periments.

A description of the combined operation of DESY, its injec-
tors, and its customers is presented in this paper.

I3



IE3N 1977 - MHOTOLEIEBO/ YCKOPYTEID

T. Kymndepr
JIE3H, Taméypr, OFT

[lepBOHAYANEHO SJEKTPOHHHI CHHXPOTPOH IE3Y HA 3BEpIHD
7,5 I'sB npexHasBavaiiCA IAA IONYYEHEA MyIKOB 3JIEKTPOHOB H doro-
HOB BHCOKHX SHEPTEA A HCCIeROBARMA B 0CNACTH (USHKE BJeMeH-
TQPHHX YRCTHI.

Ilocne Gonee I3-TE ner ycmemHo# padorH IE3U mpomonzaeT odec—
feuRBaTh MOCHENOBAHEA B OCNACTE (MSHKE BHCOKEX SHEPTHIl 8JIEKTPOH-
HEMN, NOSHTDOHHEME E QOTOHHHME IydYxaMmE. [lommMo sToro IE3U mc-
HONBSYeTCA B KAYECTBE HMHXEKTODA B HARONHTEJNBHHE 3JEKTPOH-IO3H-

tporEHe koxsua JOPHC = IIETPA, a Takxe ARIAETCA HCTOTHAKOM CHHX-—
POTPOHHOTC HSJIYYEHHA WA HECKOJBKMX nadoparopmit. Janee JE3H mo-
cTARNIAET PAsiEUHHE TECTOBHE IYYKH, IVIABHEM 00pasoM IJiA MCHHTa-
HEA H HAJNQJKE SKCIepEMeHTasbHolft ammapaTypH. VM, HaroHel, JE3N
odecneunBaeT MPOTOHH A (HSHYECKEX HCCJIENOBAHWHA IO YCKODHTEJb—
HOft TeMaTHKe.

ONECHBADTCH KOMOEHEDOBAHHHE DeXEMH paGOTH CHEXpoTpoHa JE3 ‘

ero MHEEKTOPOB M moTpedmTeneff.

RECERT DEVELOPMENTS ON NIMROD
I.S.K. Gardner
Rutherford Laboratory, Chilton, Didcot, Oxfordshire,
England

A descripiion is given of recent developments on the 7 Ge
proton synchrotron, Nimrod. These include: an improved system of
magnet field correction; a full aperturs current transformer to
measure the accepted charge at injection; a system developed to
measure the intensity, position and profile of the proton beam
at various points in the externsl beam transport lines using se-
condary emission chambers; multiple fast spill for a rapid cycl
ing bubble chamber and a fast spill of low energy beam for the
study of a neutron spallation target.
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AOBHE PASPABOTKW HA TIPOTOHHOM CHHXPOTPOHE HIMPOL C SHEPTUER 7 9B

H.C.K.Tapmuep
Jladoparopra mM. Pesepdopna, Ymnron, AmTUmMA

[IPEBEZIeHO ONmHCaHWe TOCJIEHEX paspadoTor
xporpore HUMMPOI c sHeprmeit 7 TsB. Omm iimm?aygzg:;::::r:ﬁ-
BAHHYD CHCTEMY KODPEKIMHM MATHETHOTO IOJIA; DONHOAUEPTYPHHE TpaHC-
fopMaTOP TORA WA WSMEPEHHA HAKOILIEHHOTO 3apAma IpY MHESKITHE ;
paspadoTaHHYD Ha Gase KamMep BTODHUHOA SMECCHE CHOTEMY IVIA nsn’ae—
pernd HHTEHCHBHOCTH, IOJIOXSHHA B IPOJWIA BHBENEHHOT'O IOPOTOHHOTO
OyuKa B DasJMYHHX TOYKAX KAHANA; MHOTOKDATHHIH OHCTPHIYt BHBOX A
GHCTPOLMKINYHOR HySHPLKOBOl RaMepH B OHCTDHI BHBOX HESKOSHEPI'HY=-
HOTO Iy4YKa JJiA HSYYeHHA HeUTDOHHHX MEmeHelr.
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FUTURE DEVELOPMENTS OF SUPERHIGH ENERGY PROTON ACCELERATORS
(Invited Paper)

V.A.Berezhnoy, A.A.Vasiliev
state Committee for Utilization of Atomic Energy, Moscow, USSR

The paper describes some trends in technology of super-
high energy proton accelerators, which allowed to improve
greatly energy, intensity, reliability, and other parameters,
These trends involve cascade type of accelerator construction,
strong focusing , colliding beams, cybernetic control, super—
conducting magnets, recharge injection of H™ ions, electron
and stochastic cooling, etc.

Major accelerator parameters are estimated with due
regard to the requirements for the high energy physical ex-
periments.,

PA3PABATHBAEMME YCKOPUTEJIBHO-HAKOMATEJIbHBIE KOMIUIEKCH

Ceccus lll.
HA CBEPXBHCOKME YHEPTMA

SUPERHIGH ENERGY ACCELERATING AND STORAGE COMPLEXES
UNDER DEVELOPMENT

Session lil.

IEPCIEKTHBH [OBHEIHWA IAPAMETPOB
[IPOTOHHHX YCKOPHTENE# HA CBEPXBHCOKHE SHEPTHH

(TpEraamerHER XOXAAR)

ISABELLE - A 200 + 200 GeV COLLIDING BEAM FACILITY
(Invited Paper)
E.D. Courant
Brookhaven Fational Laboratory, Upton, New York
and
State University of New York, Stony Brook, New York, USA

B.A.Bepexzoft, A.A.BacEnseB
ToCYEAPCTBOHEHR KOMETET IO HCIONbSOBAHED arouuoff sHeprmm, CCC |

PacCMOTPeHH HEROTODHe HANDABNEHNS DASBETEA MPOTOHHEX yC-
EOpETexefl EA CBEDXBHCOKNE SHEPTNH, NOSBONNBERE CYMECTBEHHO
JAyUmETH TaKNe NapaMerTpH, Kak SHEPIEA, EHTEHOMBHOCTD, HAEEXHOC
¥ XpyrEe. OTE HANDABIGHEA CBASAHH C HCIOAH30BAHNEM RACKANHOTO
IPNHINEA NOCTPOEHEA YCKOPETENBHHX KOMILIERCOB, MPRHITRIOM XECTKO
($OXYCNDOBKE, HCHONHSOBAHNEM CTATKNBANMEXCA NY4ROB, IpImMeHeHHEEeM
EEGODHeTNUECKEX METONOB yUPaBEEHRd, HCIONb30BAHMEM CBEpXIIPOBO,
NEX MATHNTOB, NepesapagHof NHEeKIEeH# OTPEIATENBHHX HOHOB BOXO
XA, SAGETPOHHEM N CTOXACTNIECKNM OXAAXNGHNEM N APYIEMN darTopa
ME. Cxexasa NONNTKE SKCTPANOLAIEN HEKOTOPHX BaxHelimmx napeme
JORODETEABHHX KOMILIGKCOB C YI6TOM rpedoBamNil, IPEABABRAACMEX G
SNYSCKEMN SXCIECDEMEHTEMN B OCXAcTN (WSHKE BHCOKNX 9HeprEd.

Plans are under way for the construction of a pair of in-
tersecting storage rings providing for celliding beams of protons
Of energy at least 200 GeV. The rings (circumference 2.62 km)
¥ill contain superconducting magneticsconstructed with braided
Mo-71 filamentary wire, with a peak field of 4.0 Tesla correspon-
ding to an energy of 200 GeV. A current of 10 amperes of protons
Will be injected at 29 GeV from the existing AGS accelerator at
B”thaven, using the energy stacking technique similar to that
®Eployed at CERN ISR;subsequently the stored beam will be accele-
Tated gradually in the storage rings.Six intersection areas will

16 7



be provided for experiments. They are designed to provide flexi-

bility in beam characteristics for different experiments. The

maximua luminosity at full emergy is expecteg to E; 1.9:1033cm 2
sec“, at 29 GeV it will be approximately 10°~ cm “sec . Recent
work with prototype magnets indicates that fields of 5.0 Tesla

can be produced. This has led to an altermative design of some-
what larger rings (circumference 3.77 km) that should be capable

of providing colliding beams at 400 + 400 GeV.

MSABEIIA -~ YCTAHCBKA CO BCTPEUHHMA IIVIKAMEA 200 x 200 9B
(IlpEryameHHN: HOKIAT)

E.L.KypasT
BpyxrxeitBencras Hammonanssasa Jladoparopus, ANTOH, Heo-opk
H

TocyzapeTsenHullt YHEBEpOHTET, Hew-{lopk, Cromm-BEpyx, CIA

[lnaHEpyeTCH COOpPYXeHEe NBYX NePEeCEKANMHXCHA HAKOINTEJBHHX
KoJell ¢ LeJbd NOAYYeHES BCTPEUHHX IY9KOB MNPOTOHOB C sHeprEeit He
wensme 200 ToB. Komsna (¢ mepEMerpoM OpoETH 2,62 RM) OYyZyT co-
ZepEATH CBEPXUPOBOLANEE MATHETH, CKOHCTPYHPOBAHHHE HA OCHOBE
OIIEeTOK ¥3 XEX Nb-Ti, C MAKCEMAJIBHEM IoJeM 4 T, COOTBETCTBYD~
meM sHepr®E 200 TeB. Toxr mporoHoB I0 A OymeT HEREKTHPOBATHCA
npr SHeprEE 29 I'sB ¥s cymecTBYmmero B BpyxxeliBeHe CHHXPOTDOHA

C mepeMeHHHM I'DAHeHTOM C HECIIOJHSOBSHAEM TEXHEKH HAKOMJIEHHA Iyd-—

KOB, paspadoTaEHO#l B HAKONHTEJNBHEX KOJIBIAX [[EPH nocnenoaare:;r;o
HARAIUIMBAEMHI MYUOK GymeT NOCTENeHHO YOKODATHCA B HAKOIATENb
KOXBIAX. JUIA SECIEDEMEHTOB OyAleT COBTAHO WECTH YUACTROB mepece—

YIHEA NY9IKOB. OHE KOHCTDYHADYDTCH TAKHM o6pasoM, 9TOCH 00ECIeTHTS |

T'EOKOCTH UADAMETPOB IyYKA IPE DASIWYHHX SKRCIEPEMEHTAX. l‘gggcg
HAg CBETEMOCTDH IPHE IOXHOA SHEPIHE omae'rcf mopAnKa I

a mpr sHEeprEm 29 I'eB - OpEMEPHO I cM “c” . Hemammas pado'r:,
IpOBENSHHAA HA MONEJH M(THETA, NOKASHBAeT, q'rq MOXHO IIOJIYYHT
pgone 5 T. D70 INPHBOJAT X BHBOLY O BOSMOXHOCTH COOPYXEHHA HEeCKOJ
Ko Gonee WEEEHX koxen (¢ mmEHO# OpOHTH 3,77 ¥M), KOTODHE CMOTIHE
6H 00eCHeYETh CTANKMBADENMECA IYYKE IPH SHEPIEH 400 x 400 T'sB.

e
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DESIGN OF A 400-400 GeV Version of ISABELLE
A. van Steenbergen
Brookhavenm National Laboratory, Upton, New York
USA

An extrapolation of the ISABELLE 200-200 GeV proton-pro-
ton storaege rings to higher energy has been studied and here
the conceptual design is presented for a 400-400 GeV version.
The basic storage ring structure has been so modified that the
circumference of the rings could be substantially increased
without an increase of the transition energy. Because of the
now well established microwave longitudinal bunched beam insta-
bility this is essential in maintaining a viable longitudinal
impedance 1limit for the overall structure. The principal para-
meters for the 400 GeV structure are given and compared with
the basic 200 GeV design. Performance limitations, where they
may differ from the 200 GeV design are indicated. Each 400 GeV
ring uses éuperconducting magnets essentially identical to
those employed in the 200 GeV design, but energized to 50 kG
peak field. The justification for this is given together with
other technical features differing from the basic design. It
is concluded that for a cost increase of 40% over the basic
p-p storage ring design twice the center-of-mass energy could
be provided for the ISABELLE proton-proton colliding beam fa-
cility.

[IPOEKT BAPVAHTA YCTAHOBKM MBABEIIA
HA SHEFTHO 400 x 400 I9B

A. Bam CrEnOepreH
BHI, Amror, Heo-flopx, CIIA

[IpoBeneHo mcenefoBaHWe BOSMOXHOCTe!l NDONBHXEHES B 00—
JAcTs Gosee BHCOKEX SHEDTHi HA NPOTOHHHX HAKONMTENBHHX KOJBIAX
MBABRIIA = IPeXCTaBNIeHH OCHOBHHE KOHIIENIWH BAPHAHTA IPOEKTa Ha
SHeprmD 400 x 400 I'sB. CTPYKTYpa OCHOBHOTO HARODMTENEHOTO KOMB-
Da ycoBepmencTBOBAHA TAKEM o0pasoM, 9TOOH NPOTAXEHHOCTDH KOJeI
MOrZa GHTL SHAMETENHHO yBesmdeHa 0eS yBeJHYEHHA SHEPIHE IIepexo-
Ta. Ws-3a xopomo HBYUeHHHX S(PeRTOB IPOXOJNEHO# HEeCTACENBHOCTH
CrpymmEpoBarEOTO IyYKa HEOOXONHMO OCeCHEedHTH HKOCTATOYHO HHEBKOE
8Havenme IPONONBHOTO HMIIENAHCA BCell CTPYKRTYpH. [IpHBENBHH OCHOB-
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HHe mapamerpH 400-I'9B CTPYKTYPH K CpaBHEHEE HX C COOTBETCTBYD-
muME napaMerpaMs 200-I'sB CTPYETYPH. I[DMBOESTCA HOXYJYCHHHE OIDa=
HEYBHEA IUA CIy4AeB, KOT'EA OHM MOTYT OTANYATHCH OT SHAUEHNH
200-T'sB npoexra. B kaxmos 400-I'sB KoJBIle HCHOIB3YRTOS TAKHe Xe
CBEPXIPOBONANEE MATHETH, 9T0 X B 200-I'B mpoerre, HO padoramume
OpH MAKCFMAJIBHHX SHRYGHEAX moas mo 50 KI'c. [IpEsesieH0 OGOCHOBAHNS
BOSMOXHOCTE DealN3aINE TAKEX DEXEMOB padoTH, & Taxxe RPYI'EX TeX

HEYeCKEX OTimamit OT OCHOBHOI'O HIDOEETAa.
B sarim4YeHEEe OTMEYAETCH, UYTO B NPOTOHHOM HAKOINTEJIBHOM

xommnexce MBABEIIA moxmer OHTH O0eCHeYeHO yABOGHNE SHEPTHHE B
cHCTeMe IIGHTDA MAcC NDE YBEJNYEHHEE sarpar Ha 40%.

0 BOSMOKHOCTH HAKOIIEHW] MHTEHCHBHOT'O SNEKTPOHHOI'0 IIVIKA
C MOMONHD ORIYYARMO} IIPOTOHAMH

B.U.Ban6eros, C.C.Tepmreltn, B.A.Mammees
K.O.MusEEROB, A.M.IpoXoB
Macrxryr fwsmxE BHOOKEXx sEepruk, Cepmyxos, CCCP
b.B.ToBOpROB
Omsuueckmt mrCcTHTYT EM. [I.H.JeGemesa AH CCCP, Mocksa

PaccMaTPEBAETCA BOSMOXKHOCTD HOXYYGHE! NETEHCNBNEX BXEKTPON:
HEMX N NOSETDOHHHX IYYXOB C 9Heprmel B NeCATKH T'sB ¢ IOMOKER
HE, ofxyuaesoll mpOoTOHaME ¢ sHepruefl TeB-HOIO AMABNASOHA. O6oyxEA-
pTCA MEPCHEKTEBH ECHONBSOBAHNA STOTO METORA XAA NHXOKINE 3XeX- ]
TPOHOB B HAKONETEXBHOE KOXBIO X HOCAGXYREEX € - p ~CTOAKHOBEHN

ON POSSIBILITY TO STACK INTENSE ELECTRON BEAM
WITH THE HELP OF TARGET,BOMBARDED BY PROTONS

V.I.Balbekov, S.S.Gerstein, V.A.Maisheev,K.P.Myznikov, A.M.Frol
Institute for High Energy Physics, Serpukhov, USSR
B.B.Govorkov
P.N.Lebedev Physical Institute, Moscow, USSR

A possibility to obtain intense electron and positron
beams with the energy of several tens of GEV with the help of
the target, bombarded by protons with the energy of some TeV
considered. The ways to exploit this method in the future to
inject electrons into the storage ring with further ep-colli-

sions are discussed.
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Ceccua |V.

BHCOKOVHTEHCUBHMNE YCKOPYTEM
HA CPEMUE IHEPrWM
HIGH INTENSITY ACCELERATORS
FOR MIDDLE ENERGIES

Session |V,

TRIUMF: STATUS AND DEVELOPMENT PLANS
(Invited Paper)
G.H.Mackenzie

TRIUMF, Vancouver, B.C., Canada

durinzh:h:‘R;:l:f Heacyc;otron has operated with 80% availability
B rie wzthr. resently two proton beams are extracted
e 1 SZO o e::.:f:e:hwhic:imay be varied independently
’ 6 ratio of their intensi ;

::i:t:ihzzz :nity %o I/5000. Beam intensities up 1701;;.(8)a i
Wk duri: for regular operation and 50 FA have been
- diagnosticg tests. Reproducibility is such that with exist-
Sy o a:dand computer~ assisted tuning the cyclotron can
Peralle : previously established running mode reprodu-
T on.tar :u: -i:;.ff polarized source delivers 30 nA of
i 40-75% w =78 polarization, and monokinetic fagt

i ,in polarized, are available from a I.1D2 target.
facilit;rwiflI:Z']i;hiSh current beam dump and thermal neutron
IooyA A talled to allow the planned operation at

e On other beam lines an isotope production facility and

A are
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a medium resolution spectrometer are almost complete, A second
low current beam line, to permit more efficient exploitation of
the polarized beam, and & second meson production target fee-
ding a high resolution, high luminosity, high energy pion chan-
nel, will be installed in the following year.

The nature of negative ions will continue to be exploited
for diagnostic purposes and to extend the energy range for the
extracted beam down to 70 MeV. The addition of a third harmonic
component to the RF will increase the macroscopic duty factor
from IT% to 20% and assist operation at higher extracted cur -
rents or enable operation with separated turns and an energy
spread reduced from I.5 to 0.I MeV,

TPVYMO - COCTQTHUE ¥ IUIAHW PA3BUTWA
(Mprrnamensanii JOKIa)

T.X.MaxreHsSH
TPIYM®, BankyBep, KaHama

B TeueHme NOCJIENHETO TOfa KOIQUIMEHT HCIOJb30BAHMA padoye-
TO BpeMeHH ImKIOTpoHA TPIVM®, IIpeIHA3HAYEeHHOTO WIA YCKOPEHUA MO- ¢

HOB H~, cocTaBmI 80%. B HacTosAmMee BpeMA OCYWECTBJIEH OIHOBPEMEH-
HHft BHBOX JBYX NDOTOHHHX IYUYKOB, 9HEPTWA KOTOPHX MOXET BapBUPO-

PaThCA HE3aBECAMO B IHama3oHe oT 183 IO 520 MaB, a OTHOWmEHHE MH~—
peHcHBHOCTEHl IYyUKOB MOXET H3MEHATHCA OT I mo I/5000. 3amnaHupoBa-—
Ha peryJaApHasd padoTa NIpH MHTEHCUBHOCTH nyuxoB o 10 MKA, BO Bpe-
MA OTHENbHHX MCOHTaHWA Owia FOCTUTHYTa pHTeHcUBHOCTH 50 MKA. lc-

NOIB30BEHEE CYMECTBYNme# MUarHOCTHKA U HacTpOKY IMKIOTPOHA C IIC
mome® JBM mosBosAeT HONIYYUTH 6ol 3amaHHHil peXmM PAGOTH B TeYe—
HEe 4 4 IOcJe BRJINYEHHA MallHH. JIsMGOBCKHiI MCTOUHUK OCecHeuuBaeT
no 30 HA TPOTOHOB HA MENEHE IpU 78%-HOil MONADU3ALHM I BHXOZ GHCT~
PHX MOHOXPOMATHYHHX HE{ITPOHOB U3 MIMICHH LiD, , [ONPA3OBAHHHEX

Ha 40-70%.

Ina o6ecneveHnsA BO3MOXHOCTH padoTH ¢ 3aliaHMPOBaHHHM TOKOM

myaxa 100 MxA B Tedenme 1977 roma OyIeT ycTaHOBJIEHA IpUEMHad M-
WeHh LA MHTEHCHBHOTO IyuKka ¥ OCOpyIOBaHEE L padoTH C TEIIOBH-

yi HEATPOHaMH. lla mpyrux KaHanax IydYxka HOYTH 3aKOHYEHA yCTAHOBKA
060pYLOBaHUA Il IPOM3BOICTBA M30TONOB, & TAKKe CIEKTPOMETDOB CO

cpemﬂﬂ‘ﬂ paspeleHneM.
s Gonee 3PeKTUBHOT'O HCIOJNB30OBAHHUA NONAPU3OBAHHHX IIYYKOB

p celymmeM Tony OYLYT CO3NaHH BTOPO# KaHasn LA Iy4YKa C MaJhM TO-
koM ¥ BTODas MUWEHE IJiF MOJYUEHNs ME30HOB, NPEINHA3HAUEHHHX I
ACTIONBH30BAHNA B IIMOHHOM KaHajleé C BHCOKVM Da3pElNeHNEM ¥ CBETH-
MOCTBEI0.

[lpemnonaraeTca NanbHelllee WCIOJIb30BAHNE OTPUIATENBHHX WOHOB
@id JVATHOCTHYECKNX Leseil W I YyMeHBNEeHNA HEXHell I'paHMIH dHepre-
TyYeCrOTO I¥arna3oHa BHBEINEHHOTO myuka 1o 70 !3B. BBemernme. TpeTh—
efi TAPMOHMKN B CHCTemMe BU-MuTanma yBeawumT olmmit IIoKa3aTenp
ckpaxrocTs ¢ TT mo 20%, uTO NO3BOJAT padoTaTh ¢ Gojiee WHTEHCHB—
EbMY BHBEINEHHEMM TYUKaMW WIX OCYMECTBUTEL DPEXVUM PACOTH C pasmesieH-
HEME OCODOTAMM, IPY KOTOPOM SHEPT'eTHYeCKHi Pa3Gpoc NOJNXEeH YMEeHb-

merses ¢ 1,5 mo O,I MeB.

SIN STATUS REPORT
H.A. Willax
Swiss Institute for Nuclear Research, Villigen, Switzerland

The two-stage isochronous cyclotron of SIN, designed for
intense CW-beams of 590 MeV protons to be used for meson produc-
tion, was commissioned in 1974. By now, the machine is in exten-
sive use, providing beams to experimentalists for, on an average,
JO0 hours per week with a reliability of close to 90%.

As a consequence of several steps of improvement - mainly
directed to the quality and stability of the injector cyclotron
beam - the ring can be operated in a "separated orbit mode",where
extraction efficiencies between 99.6 and 99.9% can be achieved
;::t:nely. At present, in normal operation the beam intensities

etween 50 anq 80 pA, the peak being 112 pA.
- For experiments on muon decay a beam chopping system pro-
tim:s a 200 or 400 kHz macro-structure with about equal on-off-
th‘n-1;§g intensity suppression in the off cycle being better
Sacey = o Also polarized protons have been accelerated to full
a tinor experimental use. For about 1/4 of the total scheduled
e the injector operates on its own as a variable energy



cyclotron, provoding J-particles, p and d (also polarized) for
classical nuclear research. 4
The 72 MeV p beam of the injector is used for routine pro-
duction of '23I on half of shift per week. ‘
Work also progresses on a few smaller projects which should
lead to gradual further improvement of the performance of our ‘
sccelerator system. The study of a second injector, especially
designed for beam currents up to 1 mA, has reached the point

where engineering can be started.

CHH - COCTOAHME JEI
T'. A. Bmunarc
HEOTETYT AREPHHX HooiemoBammit, BmwuiEreH, liBeinapma

[IpoeKT NBYXCTYNEHUYATOI'O H30XPOHHOI'O LHMEJIOTDOHA CVH, mpen- |
HASHAYEHHOTO JIA OCeClHedYeHHs HHTEHCHBHHX MPOTOHHHX OYYKOB C SHE]
et 590 MsB ¢ NeAED NOAYYGHHA MB3OHOB, OHi yTBepXmeH B 1974
B HacToAmmE MOMEHT MANWHA HAXONETCA B MHTEHCHBHO! SRCIUIyaTALWMH, |
ofecnevrBas OYIKAME SKCIHEDEMEHTANBHHE HCCIENOBAHHA B CpPelHeM OKo=
10 I00 wacoB B Hemeaw NpE KoadfmImenTe HECIONb30BAHEA ~90%.

B pesyarTaTe DAfa NPOBEXEHHHX YCOBEDWEHCTBOBAHEHE, HS
JeHHEX TAABEEM OOpasoM HA NOBHNEHWEe CTACEIBHOCTY E KAYeCTBA
K& NHEGKTODHOTO INRIOTDOHA, ofecmeyeEa BOSMOXHOOTH PAGOTH KOJEI
B pexmMe DASHeNeHHHX ODCHT, OpE KoTOpoM SPPEeKTEBHOOTH BHBOZA WY
Ra cocraBiger 99,6+99,9%. B HacToAmee BpeMd OpE peryiaspHo# pado
70 NHTEHCHBHOCTH NyYRA HAXOETCA B gEamasoHe or 50 mo 80 MKA mpi
MAKCEMANBHOM SHAYGHMN HETEHCHBHOOTH II2 MKA. ‘

Jina SRCIEDEMEHTOB IO MROHHOMY DacUajy CHCTEMA"HApDeSaHHA If
ra" oGecmeumpaer 200- mxE 400-KII MAKDOCTDYKTYPY INYYKA CO CKBAX
HOcTED ~0,5 ¥ ¢ NOJABIGHEEM MHTEHCEBHOCTE B HESalONHEHHOZ da
IMKAQ KO YpOBHA Jyume. deMm IO °. JiiA SKCIEPEMEHTANBHHX Lexei
ofecmedeHO TARXe YCKOPEHEe N0 IOJHO! SHEPrEE NOAAPHSOBAHHHX IO
TOHOB. ORONO YeTBEPTH BCETO IIAHOBOTO BPEMEGHH HHEEKTOD padorae
B KAYECTBE CAMOCTOATEIBHOTO YCKODETEJNA-IMKIOTPOHA C DETyIAEpYe
sHeprEeff, 0CecmeYEBAf < -YACTHIH, IPOTOHH H HeftTpoHH (Taxze X
IOAAPNSOBAHEHE) JIA KAACCHYECKHX ANEDHHX HOCJHeNOBaHm.
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[lporonHu#t my4or EEEeKTOpa ¢ SHepTHelt 72 Mo TYILAPH OX b~
8yeTCH A MoMydemma J'23 i - e
« HocTrrayr mporpecc B padorax mo
HEeCKOJBKEM HEGOJNBIEM NDOERTEM, KOTODHE JOLXHH ODEBECTE K JNalbHe#-
meMy HOCTENeHHOMY JIYJNOHHD BOSMOXHOCTe# Hamero YJCRODETEABHOTO
ROMILUIEKRCA. PaspadoTKa BTOPOro HHXGRTOpA G TOKOM N0 I MA mocrmraa
srana HHXCHEDHOTO IPOeRTEDOBAHEA.

CREHHOTOUHHA JMHEMHHA YCKOPATEID -
- ME3COHHAA ®AFPHKA MHCTHTYTA SINEPHHX WCCHAEROBAHWI AH CCCP

B.T'.AexpeeB, I'.H.Bagrmx, B.I'.Kyasmsar, B.[.Mypmr, A.II.DexoroB
Pammorexnmveckuit macTETyT AH CCCP, MOCKBa
B.I.bPypaaros, C.K.Ecmm, B.M.HfoGames, B.J.Cepos,A.H.Tanxexmxse
HHCTHTYT ANepHHX NcciaemoBammit AH CCCP, Mockxsa
B.A.Tayxex, 0.A.TyceB, H.D.Maxtmen, H.A.Momocsom, B.II.Haxropmuit
HayuHO-ECCHEEOBATEALCKE] HHCTHTYT siekrpofmsmvecroff ammapaTypH,
JlenmHTpAX
A.H.Tonexangganas, E.JX.Maxees, I.J.lansuckxfl,
H.C.llamroB, J.3.[Epses
TocymapcTBeHEHE CODSHHE HpOeKTHHE HHOTHTYT,Mocksa, CCCP

ConepxETCA ONECAHEE COBPEMEHHOI'O COCTOAHEA COODPYXAaeMOTo B
YucTETyTE ABEpHHX EccoaexoBaHE# AH CCCP CEABHOTOYHOTO ANHe#HOTO
ycropuTena MesoEHO# fadpErE. HHEEKTOD yCKODHTEAR, YCKODEREHE CEC-
TeMH HAUAABHOR H OCHOBHOR wacTH, JoKycHpymEEe SIEeMEHTH M PAX
IPYTHX y3JIOB HAXORATCA B HpPOIeCcCe BaBOXCKOTO MSIOTOBRAEHEA. [IpE-
BeZeHH pesyJhTaTH IpeNBAPETENHHHX HCONTAHEA BHCOKOCTAGEABHOTO
OyEmamenTa ycxopmrens. [IpoBeieEH HCONGHOPAHEA NOXHOMACHTAGHHX
MAKeTOB CHCTEM BHCOKOYACTOTHOTO NNTAHEA, YCKODAKEEX CTPYETYP H
HEROTOpDHX EPYTEX CECTeM. Hopuft THOD ycropaAmsiefl CTPYRTYPH OCHOB-
HOZ 9acTH yCROpETENd, COSEAHHOR B PaEMOTeXHNYeCKOM NHOTHTYTE
AH CCCP, ycmemHO mpomEX HOINTAHES B PEXEME® NOBHEGHHOZ MOWHOCTH
(mrrexsHOCTH MMIynBca 260 MRC, uAacToTa moBTopemEs 100 Pn , rpa-
HMEeHT yCROpADEEro moad 2,5 MB/M). McnuTamEd HORTBEPHEAN IpeEMy-
BecTBa 9TOR CTPYKTYPHM EAA CENBHOTOVHHX XEHefiHHX ycxopmrexefl mo
CPABHOHHD CO CTDYKTYDaMH, NpEMEHABNNMECA paEee.
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HIGH CURRENT LINAC - MESON FACTORY OF THE INSTITUTE
FOR NUCLEAR RESEARCH OF THE ACADEMY OF SCIENCES OF THE USSR

V.G.Andreev, G.I.Batskich, V.G.Kulman, B.P.Murin, A.P.Fedotov
Radiotechnical Institute of the Academy of Science of the USSR,
Moscow
V.A.Glukhikh, 0.A.Gusev, I.F.Malyshev,N.A.Monoszon, V.P,Nadgorny
Scientific Research Institute of Electrophysical Apparatus,
Leningrad, USSR
v.D.Burlakov,S.K.Yessin, V.M.Lobashev, V.L.Serov,A.N,Tavkhelidze
Institute for Nuclear Research of the Academy of Sciences

of the USSR, Moscow

A N,Gyulhandanjan,E.L.Makeev, L.L.Palmsky, I.S.Pashkov,F.Z.Shiryae

State Designing Insfitute of the State Committee for
Utilization of Atomic Energy, Moscow, USSR

The present status of high-intensity linac-type meson
factory being built at the Institute for Nuclear Research is
described. The injector, accelerating structures of the initial
and main parts of the accelerator, focusing elements and some
other parts are in the stage of manufacturing. The preliminary
results of the tests of the accelerator high-stable foundation
are presented. The full scale prototypes of RF-power systems
and the accelerating structures have been studied. Successful
test of a new type of the accelerating structure for the main
part of the accelerator developed at the Radiotechnical Insti-

tute of the Academy of Sciences of the USSR has been carried out ‘
at a power level exceeding the nominal one (260 ps pulse duration,

I00 Hz repetition frequency, 2.5 MeV/m accelerating field gra-

dient). This test showed the advantages of the structure for high

current linacs over earlier omes.
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PABOTH IIO CATEHOTOYHHM ITPOTOHHHM IIVUKAM B HOBOCHEVPCKE
(SJEKTPOHHAS KOMITEHCALWAA, TEPESAPATHAA MHEEKIM, MCTOUHMKH
OTPUUATEIEHHX MOHOB)

(pErnamennnit moxnax)

0. 4. bensuenko, I'.U.Bynxep, T.E.lepepanxus, T.M.JumoB,
B.T.llynuuxoB, I'.B.PocaskoB, B.E.Uymp#anoB, B.T'.llamoBcui

MuorETyTr anepro# ¢wsmkm CO AH CCCP, HOBOCHGEDCK

[IpEBOZATCA DPE3YABTATH SKCIEPEMEHTOB IO HAKOIIGHED Iepesa-
PAIHEM METONOM MHTEHCHBHHX NDOTOHHHX IYYKOB B JCKODHTENEHOM KOJB-
me. Sa CUET KOMIIGHCAIMH OPOCTPAHCTBEHHOTO 3apAfNa IPOTOHOB BJ6K—
TPOHAMH JIAJIOCH NGIYIMTH TPOTOHHHE IYHOK B KOJBIE C TOKOM, Ipe-
BHIIAUIM TPEeXesl IO NPOCTPAHCTBEHHOMY 3apALy Gojee ueM B 5 pas.

PaccMaTpuBanTCA IEPCIEKTHBH NOBHNEHHA MPOTOHHHX TOKOB B
6ycrepax 3a CUeT KOMIEHCAIMYM TDOCTDAHCTBEHHOTO 38DANA BJIEKTDOHA-
ME ¥ OTDHIATEJNBHHME MOHAMM HOJA.

KpaTko OGCYRIAwTCA OCHOBHHE DE3YJBTATH ¥ BOSMOXHOCTH Iepe-
3apATHOTO MeTOXA.

[IpPEBOAATCA OCHOBHHE DE3YJBLTATH MO PA3BETEX CEIBHOTOUHHX
ECTOTHEKOB OTDHIATENBHHX MOHOB BOIODOIA LA YCKOpHTeNelt, B 0co-
OeHHOCTH Iifi GYCTEPOB IPOTOHHHX CHHXDOTDOHOB ¥ MOIHHX JIMHEMHHX
yekoprreneft (Me30HHHX (adpHk).

HIGH CURRENT PROTON BEAMS AT NOVOSIBIRSK
(BELECTRON COMPENSATION, CHARGE EXCHANGE INJECTION,
NEGATIVE ION SOURCES)
(Invited Paper)
Yu.I.Bel'chenko, G.I.Budker, G.B.Derevyankin, G.I.Dimov,
V.G.Dudnikov, G.V.Roslyakov, V.E.Chupriyanov, V.G.Shamovsky
Institute of Nuclear Physics, Novosibirsk, USSR

In this paper the results of experiments on the intense
z;:zon beam storing in accelerators using the method of charge
ange injection are presented. Due to compensation of the
Proton space charge by electrons we cbtained the proton beam in
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the storage ring with a curren’% more than 5 times higher with
respect to the space charge limit.

Prospects for the proton currents in boosters to be in-
creased dus to compensation of the space charge by electrons
and the iodium negative ions are also considered.

Main results and possibilities of the charge exchange in<
Jjection are briefly discussed in the paper. ‘

Main results of the development of high current sources !
of hydrogen negative ions designed for accelerators and, in
particular, for the proton synchrotron boosters and powerful
linear accelerators (meson factories) are given.

CORPRMESHOE COCTOHME CHHXPOLMKIOTPOHA
HA SHEPTYIO IIPOTCHOB I TB B TATUWHE

H.K.A6pocmMoB, C.II.JIMETDEEB, B.A.BmceeB, A.B.Kyn1EKOB,
D.T.Muporos, I'.®.Maxees, T.A.Pa6oB, H.H.U9epHOB i
IemMuTpaNCKEl HHOTHTYT ANepHON (HSEKE Hd. B.II. KoHCTAHTHHOBA
Axamesum Hayx CCCP

OdcyxmavrTes ETOTH PadoTH IO yCOBEPHEHCTBOBAHED CHEXPO- |
mErnoTpoHa JIIP ¢ MOMEHTa ero mycka B sremryaraiEn B 1970 rony
Ha OHEXDOIMKIOTPOHE YCTAHOBICH HOBHt BapEATOD YACTOTH K
IpOBeHeHP ONTHMHSANEA 6r0 gacToTHO! B aMImTyEHOR ImpOTpaMM.
NOHH B SKCINYRTAIMD CHCTEMA BDeMEHHOX DACTAXKE IyTIKA C HCIIOJ B~
soBaEmeM CH-SJeETDOJia B CECTEMA OXHOOCOPOTHOTO coépoca TPOTOHHO
OyYKa H2 BHYTPEHHD®D HeftrporooOpasynmyw MEmeHb. Co3faH PAN HOBH
NYYHOB: Tv -MESOHHHE KaHAK BHCOKO!. SHEpI'EH, KOMOHHEDOBAHHHA
p -M@3SOHHH RKaHAN HESKOf SNEPIHEE, NYWOK HNOIAPESOBAHHNX DO
HOB, MGNIMHOKE} MpOTOHHH{ TDaxT, EonoxpsyeMufl WA JeYeHHEA OH
EONOTNYECKEX GONBHHX, MMIYABCHE# HefTpOHHHE NyIOR i CIEE
pa IO BPEMeHH mpoJeTa, a TAKKe TPaKT i HCCJEHOBAaHKA KOPOTKO
Bymx HefiTpOHOXEJMIETHHX E30TONOB. IIPOBEEEHO yCOBEDMEHCTBOBAHH!
PauEaIMONEOf SamETH CHHXPOIEKIOTDOHE H fmsEUYECKEX yCTAHOBOK.OC
HeCTRIAETCA NpOrpaMMA ABTOMATHSAINE YCROPETENd E TPARTOB Iy
B HaoTOSmee BpeMs CEHXDOIEKIOTDOH JI® padoraer ~ 5000 %

COB B T'OX.
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STATUS REPORT ON I GEV SYNCHROCYCIOTRON IN GATCHINA

N.K.Abrossimov, S.P.Dmitriev, V.A Elisseev, A.V.Kulikov,
Ju.T.Mironov, G.F.Mickeev, G.A.Riabov, N,N,Chernov
Leningrad Nuclear Physics Institute, USSR

The progress on Gatchina synchrocyclotron since 1970 when
the experimental programme was started is described.

The new technique and systems have been installed: a new
rotating condemser, a system for matching the frequency and
RF-voltage during the accelerating cycle, a long burst operation
system and one-turn beam deflector for the internal neutron-pro-
duction target.

The new beams have been developed: high energy pion beam
channel, low energy combined pion-muon beam channel, polarized
proton beam, special proton beam for medical applications, flash
neutron beam for a time-of-Flight neutron spectrometer and pro-
ton beam for study of short-living neutron deficit isotopes. The
radiation shielding of the experimental area was improved. The
computer control system for accelerator and the beam transport
elements is under development., The synchrocyclotron is in opera-
tion about 5000 hours per year.

THE PIGMI PROGRAM AT LASL
E.A. Knapp and D.A. Swenson
University of California
Los Alemos Scientific Laboratory
Los Alamos, New Mexico,USA

A program aimed at the development cf smaller, less expen-
8ive amd more reliable proton linacs, for Pion Generators for
Medical Applications (PIGMI), will be described. Major innova-
tions in this program include: higher frequency structures (450
and 1350 MHz), higher accelerating gradiente (5-8 MV/m), lower
injection energy (few hundred kV), wavequide manifold rf distri-
bution, and alternating phase focusing for the first few meters,
followed by permanent-magnet quadrupole focusing for the rema-
inder of the 1limac. Current status and eventual goals of the
Sxperimental program will be described.
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[TPOTPAMMA IIMIMH JIOC-ANAMOCCKO# HAIMOHAIEHO# JABOPATOPHN

E.A.Kuaamm, JI.A.CBeHCOH
JACH, Joc-Anamoc, CIIA

OmEcaHAa OpOrpaMMa paspadoTKH MaJIoraCapETHOTO, Ie-
EEBOTO E HAHEXHOTO JHHe#HOro yokopurensa mud INIMY - OHOHHOTO
TeHepaTopa NIA MONEIHHCKEX HcolenoBaHmii. OCHOBHHE HOBOBBENEHH:,
OpexycMaTpEBaEeMHe mporpamMoft: dosee BHCOROTAGTOTHAA YCKODANWAA
orpyrrypa (450 z I350 MI'1), DOBHmEHHHE I'PaNEEHT YCKOPADMEEIO IQ :
as (5-8 MB/M), GoXee HESKAS SHOPT'HA HHEGKIEE (HECKOJBKO COT KB)
BOXHOBONHAA DASBOAKA BU-MOHHOCTH, IepeMeHHO-(PasoBasd (HOoKyCHpOBKA
B HAYATBHOR GACTH MANMHH E KBAIPYNOALHAA QOKYCHDOBKA HA IOCTO=
SAHHNX MATHETAX B OCTANBHO! 4acTH yCKOpETeNA. ONMECHBAXTCA Te-
KymSe COCTOSHEG E KOHEUHHE IeJNH SKCIEeDMMEHTANBHO# MporpaMMH.

ACCELERATIEG AND FOCUSING STRUCTURES FOR PIGHMI
D.A. Swenson, E.D. Bush, R.F. Holsinger,
JeJ.Manca, N. Saito and J.E. Stovall
Los Alamos Scientific Laboratory, USA

A number of extensions to proron linac technology are be-
ing pursued under the PIGMI (Pion Generator for Medical Irrad-
iations) Progrem at LASL. In particular, this paper will con-
centrate on recent developments in three areas relevant to the
acceleration and focusing of proton beams, namely, the aterna-
ting phase focused (APF) linac structure, the disk and washer
linac structure, and small, high-gradient, permanent magnet
quadrupole lenses. An APF linac structure is being developed for
the acceleration and focusing role in the PIGHI application from
the injection energy of 250 keV to a few MeV where a transition
to a permanent magret quadrupole focused linac structure is made.

The basic geometries and the calculated field distributions in
single and multicell sections of the structure will be doscribod
The disk and washer linac structure, pioneered by V.G.Andreev of
the Radio Technical Imstitute, is under comsideration for the ‘
high velocity (p>0.5) application in the PIGMI Program. Calcula=
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¢don8 of the field distributions in certain modes of the single

cell and multicell geometries will be presented, together with
gome measured mode specira. The preliminary designs of small,
w_padient, permanent magnet quadrupole lenses will be presen-
ted. The measured snd calculated multipole harmonics will be com-

d. Techniques for tailoring the gradients to the desired va-
1ues will be discussed.

JCKOPAIMAS M @OKYCHPYIMASL CTPYKTYPH JJIA IIATMHA

I.A.CBencoH, E.Jl.bym, P.®.XousmEerep,
Ix.Ix.Marra, H.Camro,]x.E.Croysamt
JACH, Joc—Anamoc, CHA

PAIl yOOBePIEHCTBOBAHK! B TeXHONOTHE JEHEHHHX yexoprEreneik
OPeRIATaeTOA HCIONBSOBATH HPE paspadoTre mporpemds [MIVH (mmEoH-
HOTO I'eHEpaTOpa WiA MeNMITHHCKEX HCOIenoBammit) B JACH. B wacy-
HOCTH, yIEeNAeTCA BHEMAHHE IOCNENHEM NOCTHXSHHAM B Tpex OGACTAX,
CBABAHHHX C YCKOpeHHEM M QOKYCHDOBKO} IDOTOHHHX IYYKOB, 8 HMEH-
HO: CTPYKType C IepemeHHO-JasoBoi PoKyCHDOBKO#, ycropaxwmel CTPYR=
ype ¢ mpoBOnFmEME maitavu B mEafparMeME B KBALDYIONALHEM JEHSEX
A NOCTOAHHHX MATHHTAX. CTDYKTYDY ¢ NepeMeHHO-JasoBoit foxycHpos-
Koft mpenmosaTAETCs HCHONB3OBATE M ycropeHEd E QOKYCHPOBRE NyY=
k8 OT SHepruw WHXeKIEE 250 KB HO HECKOABKHX MaB, mocse 4ero ocy-
WeCTRIAETCHA NEPEXOX HA CTPYKTYPY © xeanpynoasHolt foxycEposkoft Ha
I0CTOANHHX MATHETaX. ONHCAHH OCHOBHAS TeOMEeTPEA E DACYeTHOe Pasc-
IpenesieHme nosie#f B mpooTO# H MHOTOAYESUHOH CeRIHAX. Paceamorpena
BOSMOXHOCTE HCIOIL30BAHEA MpeJIOXeHHOR B.T. Agmpeesum (PTH AH CCCE)
JOROpmome#t CTPYRTYDH ¢ OpOBONAMEME mANCAME X IEefpervamy B IATMA
BUOTE 10 sHooxEX oHeprmit ( £ > 0,5). [peXCTABNGHH pacverH pac-
Upenenerma moms I HEROTOPHX BADHAHTOB HPOCTHX AYEEK, A TAKRS

Z:I’Omee*maa TeOMETPHEA BMECTE C HSMEDEHHHM CIISKTDOM COGCTBEHHEX
ToT,

ROTparme HTHIX KBAUPYOONBHEX JNHHS HA HOCTOAHHHX MATHETAX. CpPaBHH-

OmEcana IpeXBAPETENBHSS KOHCTDYRIEA MAIOraCapETHHX BHCO-

Bawres pacuernme w H3MEDEHHHe SHAYEHHA MYNBTHOONBHHX TAPMOHNE.
CYXTaeTes TeXHONOTES MOMYYEHEA SNAHHNX SHAYeHmd TDAEHEeHTOB.
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SKCIEPYMEHTH [0 YBEIVYEHVO CBETYMOCTY YCKOPEHHOI'O IIVUKA
B CVHXPOTPOHE

E.M.Mopo3, K.H.llopmH
JmsEvecKknt mHCTETYT EM. II.H.Jledemea AH CCCP, Mocksa

B sJiexTpoHHOM cuHxporpoxe OUAH Ha 600 MsB HCCJIENOB2HO BIR
AHWe HA BEPTUKAJBHHI pasMep NMyuKa HEPE3OHAHCHO! CBA3Y BEPTUKAIL
HHX ¥ paIuajbHHX KojeCaHui, BH3HBaeMo#t HaxJIoHOM dz,/dry Me- |
ImaHHO#t MOBEPXHOCTE YCKODHTEJA B YCJOBMAX DACKAYKHM DafUalBHHX
Kojiebanmit KBaHTOBHMY (QUIYKTYyalmAMHE H3JyIeHHs.

B 9KCIEpEMEHTaX IOATBEPXNEHO BEPTMKAJIBHOE CRATHE HydKA I
EMITYJIECHOM YMEHBIEHUHM NOKasaTeld HoId N yCKODHTENd, 8 TaKke
MeHeHHe BePTHRAIBHOTO pasMepa IydKae, BH3HBAeMO€ Da3JIMHHMY Bapi
aHTAME pacupelelieHus IO asuMyry ©  (akTopa dz,/drg.

B 9KCIUIATAIMOHHOM DEXUME YCKOPHTEJA OCYMEeCTBIEHO YMEHBI
HEe B 2-3 pasa BEPTHKAJIBHOTO pasMepa Iyvuka, CONPOBOXIAEMOE COQ
BETCTBYDIEM YBEJHYEHUEM €TI0 CBETHMOCTH.

EXPERIMENTS ON INCREASING SYNCHROTRON BEAM LUMINOSITY

E.M.Moroz, K.N.Shorin
P.N.Lebedev Physical Institute,
Academy of Sciences of the USSR, Moscow

On the 600-MeV electron synchrotron of the Lebedev Physf
cal Institute, there has been investigated the effect of non-
sonant coupling of radial and vertical oscillations on the ver
tical dimension of the beam in the presence of radial antidam
ping due to quantum fluctuations of synchrotron radiation. Th
coupling was produced by the median surface slope dzoldqr

Vertical compression of the beam at pulsed decrease of &
field index n as well as variation of the vertical dimension
the beam under various azimuthal distributions © of the slo

dz,/dr, have been confirmed experimentally.

A two- or three-fold decrease of the vertical dimension,
with a corresponding increase of the beam luminosity, has beer
achieved in a normal mode of operation of the accelerator.
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Session V.,

Ceceua V. YCKOPUTEJM TAXEJHX MOHOB.

KOJVIEKTUBHME METO/MN YCKOPEHUS

HEAVY 10N ACCELERATORS. METHODS
OF COLLECTIVE ACCELERATION

RELATIVISTIC HEAVY ION ACCELERATORS
(Invited Paper)
H.A. Grunder, Ch.W. Leemann and F.B. Selph
Lawrence Berkeley Laboratory, Berkeley,USA

5 There is a growing interest in the scientific community

§ the use of accelerators to produce relativistic heavy ion
neane for a number of purposes. Used as projectiles to probe
;clear matter, it now appears that the short interaction times
: frelativistic ions, which allows reaction products to separate
1: ore nuclear forces have time to operate, is a great advantage
e that understanding of the final states becomes much less com-
co:::ed. Use can also be made of heavy ion beams as simulated

¢ rays for astro

e physical research and in Planning space
B The medical use of heavy ions for studies of radiation

ha: 0gy, for radiation therapy, and for diagnostic radiology

Opened up a whole new field for the use
of medium-
of ~ 500 MeV/amu. Hirmase done



Use of high energy, high mass particles as a means for
delivering sufficient energy to a pellet containing a DT mixture
to trigger a thermonuclear reaction, to be used for fusion power
generation, has become a subject of intemse study. :

At present the only relativistic heavy ion accelerator is
the Bevalac at LBL. It has been devoted entirely to this use
since 1974. The operating experience and capabilities of this
machine are reviewed, as well as present and planned experimen~
tal programs.

Design of accelerators for relativistic heavy ions is dis-
cussed. A number of considerations special to heavy ion accele-
ration, will cause a machine if optimally designed for heavy
ion acceleration, to differ significantly from a proton machine.
A possible set of parameters is presented for an accelerator to
produce intense beams of mass 200 ions, at energies up to
10 GeV/amu.

00BeKTOM HHTEHCHBHOTO HWSYYEHEA SABNAETOA BOSMOXHOCTH EONOXB—
gopaHEA B TEPMOANEDHOM DEARTOPe BHCOKOSHEPIHYHHX YACTHEI C GONb—
goit Maccolt IV BHNEJNGHHA SHEPIHE B IefirepreBo-TpETEEBOR MEREHE,
xoceraromoﬁ I Havajia TEepMOANepHO! pearmHm:.

B Racrosmee BpeMA OINMHCTBEHHEM DOJATHBHECTCKAM JCROpETENEM
pAKEJIHX HOHOB ABJAeTCA Bepanar B JIBI. OH NHOXHOOTHD MCHONB3YETCS
A arolt mesm ¢ 1974 roma. O6o0maeTcs OmHT padorH 9Toft MamMHN,
pacoMATDHBADTCH e8 BOSMOXHOCTE E JaeTcs 0080p samIaHEPOBAHHOM
gRCIEPEMEHTANBHON mpOTpaMMH.

CUHXPOTPOH IJIA YCKOPEHVA TSEENHX KOHOB C ITEPEMEHHEM 3APAIOM
1. A. llyxeiino
HaydIHO-HCCIENOBATENLCKER HHCTHTYT sjerTpofEsHYeckefl ammaparypu
mM. JI.B.Bjpemona, Jlermarpan, CCCP

}

PasBET HOBHII IOIXOX K PENEHHMD IPOGJIEMH YCKODEHHA TAXEJHX
HOHOB B CHHXPOTDOH€. OH OCHOBAH Ha IPEINOJOREHWE, 9TO 38pAl HOHA
MOXET HSMOHATHCA B HpPOLEO00e IEKAHYOOKOTO HBEEEHESA.

[loka3aHo, YTO Ha KOJBIEBO# CHIBHODOKYyCHpyWmE# MATHATHOK Io-
POXKe IpHEeMIEeMOil NMUPWHH YHEepAMBAMTCA HOHH, OCJAUenNHe 3HAYHTEdb-
EEM pascpocoM 3apAmoB ( Aq/q, =~ s+ 0,I). IlepesapsamHad HHEXEKIMA
Ha BHYTpEeHHell MHUMEHH II03BOJIAET OCONTE OrpaHWuYEHHA, BHTEKalNHe X3
TeopemH JIMYyBWLIA, TAK YTO §a30Bad IUIOTHOCTEL M EMIYJLCHAS HHTEHCHB-
HOCTH ITyyKa MOBHIENTCA B HECATKA WIM JaXe B COTHE pas.

[lpencrapisfeTcs BO3MOXHHM CHHXPOHHO YCKODATH HOHH, OTIHYAR-
IFeca 3apAnoM, ¥ OO Mepe YCKOPeHHA NIOBHIATH CPemHME 3apan mydxa
IyTeM mocTeneHHO! OGIMDKYM OPOHTANBHHX 3JIEKTPOHOB. KOHEeWHHI EMIyIHG
HOHOB B CHHXPOTDOHE 3AJAHHOTO IEPYMETPE YBEJINYMBAETCH IPONOPIEO-
HAJBHO WX 3apsy.

[lpn yckopeHME HOHOB C IEDPEMEHHHM 3apANOM OCIAGIARTCA Tpe-
OoBamma x IaBJIEHMD OCTaTOYHOI'0 I'a3a B BaKyyMHO! KaeMepe X K JCKO-
Pomeny nanpaxermm.

OmmcaHHH] pexuM CoJiBIE BCETO IOXXONHT A YCKODEHHA CaMHX
MRQINX WOHOB, HAIpEMEp, YpAHA.

YCKOFMTEIM TSEENHX MOHOB JIO PEIATHMBACTCHIX SHEPTHlt
(IpErnemexHuft KORNAR)

T.A.Tpyunep, 4.B.Jleemans, &.B.Cexd
IEBI, Beprma, CIA

Hadimpmaerca BospacTamumlt EHTEpeC HAYUHO# OOMECTBEHHOCTH
K JORODHTEJNAM NYYKOB DEJNATHBHCTCKEX TAXEJHX HOHOB, KOTODHE MOTYT
6HTH ECTIONBSOBAHH WA pasHoolpasHHX neje#f. lcnmoissoBaHWe TAREJHX
HOHOB B KauecTBe CHADANOB IPE WSYYEHHH SXEPHOZ Marepmh XaeT Gonb—
ImEe IpeEMymeCTBA, TAK KAk ONarofiapd MaikM BpeMeHaM B3amMogmeiioT- ]
BEA DeAATNBECTCKEX HOHOB IOABAAETCA BOSMOXHOCTH DPasQeNHTDH OPOIYK=
TH DeaKIEH FO TOTO, KAk B JeJO BMeman?ed fNepHHe CHIH, TaK 9To
MOHEMAHEE KOHEUYHHX COCTOSHEI CTAHOBATCA TOpasmo MeHee CJIOXHHM.
[ly9x® TAXEIHX HOHOB MOTYT HCIONB30BATHOA JYIA MONEJIHPOBAHHA KOC-
MEYeCKEX Jydelt mpE acTpofEsHYeCKEX HCCIeNOBAHEAX M ILIAHOMEPHOM
HSYYEHEE KOCMHYECKOTO IPOCTDAHCTBA. (

Jli HOHOB ¢ IPOMEXYTOUHHEME MACCaME ¥ SHepraaMH ~500 MaB/ny.‘
RIOH OTKDHBAETCH Ielad HoBai o0NacTh NPEMEHEHHS HX B MEJMIEHE
I WSYYEHEA DATHAIMOHHOR GHONOTEE, JNydYeBoil Tepamuk H NEATHOCTH-

9YeCKoff pPaEEOJOTHH.
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THE VARTABLE CHARGE ION SYNCHROTRON

I.A.Shukeilo
D.V.Bfremov Scientific Research Institute
of Blectrophysical Apparatus, Leningrad, USSR

A new approach in solving the problem of heavy ion accele
ration in a synchrotron is developed. It is assumed that the i
charge varies when being accelerated., It is shown that the ions
of considerable charge difference ( Aqlq, =~ +0,I) are confined
by the strong-focusing magnet of the accepted radial aperture,
The charge éxchange injection at the intermal target makes it
possible to avoid all the restrictions imposed by the Liouvill
theorem, so that the phase density and the pulsed intensity of
the beam get a tenfold or even hundredfold increase.

A synchronous acceleration of different charge states and
the average beam charge increase by gradual stripping of the or
bital electrons, when accelerating, is proved.

The upper momentum of ions in a synchrotron with the giy
perimeter increases proportionally to their charges.

The residual gas pressure in the vacuum chamber and the
celerating voltage requirements are not as strict when variable

charge ions are accelerated.
The scheme presented is the most suitable for the accele:

tion of the heaviest iomns, for example, uranium ones.

TIPOTOHHO-MOHHH CYHXPOTPOH B-5

B.T.A6nynsmaHoB, U.H1.ABepoyx, B.Jl. Ayciesnep,
T.B.Tnarones, 0.B.Marnakos, B.H.Jlasapes, P.M.Jlannk,
A.A.Jwemem, A.J.Tapfwmrios, O.f.CaB4eHxo, B.Jl. PaxTOpOBHY,
A.A.TyBmk, B.U.ICpueHKo
JacrETyT AnepHo#t dmsmkE CO AH CCCP, HOBOCHOHPCK

OmEcaHa KOHCTPYKIEA IPOTOHHO-HOHHOTO CHHXPOTPOHA B-5,
HASHAUEHHOTO WIA JCKODeHHS IPOTOHOB C ®HeprEel#t mo 200 MaB 7 MHC

XpOTpOHA: HHEEKTODA, OMCTeMH IMTAHEA OCHOBHOTO MATHATA, CHCTEME
BIIyCK&, BHCOKOYACTOTHOH yoropsome#t CECTEMH.
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PROTON~-ION SYNCHROTRON B-5

V.G.Abdulmanov, I.I.Averbukh, V.L.Auslender, G.B.Glagolev
Yu.V.Maklakov, V.N.Lazarev, P,M.Lapik, A.A.Livshits, A.D.Pa.n;;ilov
O.Ya.Savchenko, A.A.Tuvik, B.L.Faktorovich, V.I.Yurchenko '
Institute of Nuclear Physics, Novosibirsk, USSR

A design of the proton-ion synchrotron B-5 for proton ac-
celeration up to 200 MeV and the multicharged ions up to 50 MeV
per nucleon at 50 Hz repetition rate is described. The results
of adjusting some systems of the synchrotron-injector, power
supply, basic magnet, injection system, RF system are’presented.

JVHEMHH] YCKOPUTEND C IBOMHEM [IPOXOXTTEHMEM IIVIKA

J.3.Bapadam, I.T.Komrapes, W.f.Jammmmit, A.T.CTagEaxos
VHCTHTYT TeOpeTHYeCKOo# ¥ SKCIepEMeHTaNbHO! dwWsmkm, Mockea, CCCP

T'.M.bamxwux, B.T.Kyneman, B.B.Kymem, B.II.Mypmm,
B.M.[l#poxerko
Pammorexnmueckul macTETYT AH CCCP, Mocksa

K o ;accuo'rpeﬂa BOSMOXHOCTH YCKODEHHA HOHOB ypaHA IO SHEDIHE
> 5B Ha HYKIOH C NMOMONMBK JHHEHHOTO YJCRODHTEJSI, B KOTODPOM
ZBaXIH yCKOPADTCA B OIHOX ® TOR Xe yckopamme# cHcTeme ¢
IPOMEXYTOYHO! mepesapamkoit.
Takoli nuHelHH! ycropuTess oGecmewmBaet NOJyYeHHEe HOHOB

YpaHa c sapamoM 80-82 m mosT HHXE
OMy MOXeT
POM B HOHHH}l CHHXDOTDOH. SRS o

LINEAR ACCELERATOR WITH DOUBLE PASSING

L.Z,Barabash, D.G.Koshkarev, U.J.Lapitsky, A.G.Stadnikov
Institute for Theoretical and Experimental Physics, Moscow,USSR
G.I.Batskich, V.G.Kulman, V.V.Kushin, B.P,Murin, V.M. Pirojenk
Radiotechnical Institute, Moscow, USSR ’

. Acceleration of uranium ions up to energy 20-25 MeV per
Clon in a linear accelerator, using an intermediate charge-

= changing and double passing through the same accelerating

a 'y
c::tem has been investigated. Such a linear accelerator produ-
the uranium ions with equilibriumcharge between 80-82 and

Day be effectively used as an injector for ion synchrotron,
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APPLICATIONS OF THE INDUCTION LIFAC TECHNOLOGY TO HEAVY
ION FUSION
D. Keefe
Lawrence Berksley Lla’gntory, Berkeley, California,

The proposed use of high-energy heavy-ion beams to create
inertially-confined thermonuclear plasmas for power generation
poses a number of new problems not encountered for research acce:
lerators. The emittance must be preserved at a rather small valug
epy & 10'5 radian-meters, and the beam-current requirements are
much greater then usual. In particular the final current must be
several kiloamperes and the pulse duration of the order of ten
nanoseconds. Induction linac technology, previously used only f

of the kinetic energy can be supplied to the ions by pulsed in-
duction cavities, but there are problems in providing a suitabl
low-energy injector, which will also be discussed. i

VCTIQNE30BAHME MHIVKIMOHHHX JIHEMHHX YCKOPUTEIEHR
I TEPMOAIEPHOTO CHHTE3A

Il Kep
JBEI, Beprim, Kanmfopmma, CIA

[pennoxenwe 06 ECHONHSOBAHEE BHCOKOSHEDI'WUHHX IYYKOB
TARSNHX MOHOB JYIff COSJAHEA HHEPIMAILHO-OT'DAHWYEHHOR TepMoAmep—
HO#t INASMH B TEPMOANEDHHX DEAKTOPAX BHIBHIAET DAM HOBHX npodaeM i
He BOTDEYANMEXCH B TEXHONOTHE HCCIEXOBATENLCKHX YCKOpHTede#. He-
OCXOREMO OCeCHeYHTH BEJHYHHY SMETTAHCA IyUKa Epy = IO‘5 pa-
KEQH-METD IODE CYMeCTBEeHHO OoJee XEeCTKEX TPEGOBAHMAX HA OCTAIb—
HHe IapaMeTpH OYYRA. B 9aCTHOCTH, TOK YCKODEHHHX UACTHI NOJNEEH
COCTABIATH HECKONBKO KEJIOAMIIeD NPH NIUTENBHOCTH EMIYILCE TORA
OOpANKE RECATH HAHOCEKYHIN. JffeRTHBHEM CPemCTBOM WA COSHAHHAS
TAKEX IYYROB MOIYT OHTH HHIYKIHOHHHE JEHEeHHHE YCKODHTENH, HCIONH
80BaBEMECA DaHee TONBKO IS YCROPEHHA SJEKTPOHOB. OCHOBHY® 4acTh
KHHeTHYECRO# SHEPIHE HOHH MOTYT IOJYYNTH OT EMUYNLCHHX HHAYKIHE—-
OHHHX DEeSOHATOPOB; CYMECTBYDT, OYEBENHO, NPOCHEMH CO3NAHHA CO—-
OTBeTCTEYOEHEX HHSKOSHOPI'NYHHX HHEERSKTODOB.

JIASEPHOE YCKOPERWE YACTHI B CPEANE

T'. A.Baropcxsit
Eperancruil fuswueckeft mRCTETYT, CCCP

B nasepHHX yCRODETENAX SMILIHTYAA YCKODADMETO IONA B Cpefe

popanra 100 MaB/ca. Temnm JCKROPEHHEA YACTHI B TARKOM NOXEe B JECATERE

pas IPEBOCXOMET IOTEPH B Cpexe. KOMOHHMDYA IOJS HOCKONBKEX HM-

OyABCOB, MOXHO NONYYRTH YyCTOAUMBHI peXEM YORODEHEA ¥ NOZABZGHEE

OTPEIATENFHEX 3(PERTOB MHOI'OKDATHOTO DACcCeANHA YaCTHI. Bucoxmfl

reMIl JCKODEHHA SHAMETENHHO COKpamAeT DASMEDH H CTOEMOOTH Xasep-

HHX MANNH IO CPABHEHED C BAKYYMHDOBAHHHME YCKODETENAME HA Ty X6

pHeprED. HampuMep, JasepHHil yCKODETEND BIEKTPOHOB HA SHEPIED

nopanka 10 I'sB mMeeT pasmep OKONO ONHOTO MeTpA IDE CBETEMOCTE

JBYX BCTDPEYHHX IYYKOB HOpAmea I I ¢ 1034, B 3aBHCEMOCTH OT COC-

rasa padovefl cpexH. B padoTe pacCMaTDHRADTCHA CEAYRMEEe BONDOCHS
I. OmHOUACTHUAAS NMHAMNKA M RIEAHEE MHOTOKDATHOTO PACCESHNESH.
2. OrpaHEYeHEA HA GMIUIATYXY IIONA HS-S8 JABRHHOR ¥ MHOTO-

foronnoi#t mOHESAIMH.

SfderTH TOKOBOZ HATDYSKE.

CBeTHMOCTS B METOHE BCTPEUHHX MYyYEOB.

Heympyrue CTOAKHOBEHHR H OIDAHHYEHEe HA SHEDPTHED

JCRODEHHHX 9ACTHI.

Bimsnr#e IEcHepCHE padoded cpemu.

VHEeRIEA 9YACTHI.

3.
4.
5.

LASER ACCELERATION OF PARTICLES IN A MEDIUM

G.A .Nagorsky
Terevan Physical Imstitute, USSR

In the laser accelerators the amplitude of the accele-
Tating field in a medium is of the order of IOO MeV/cm. The
Tate of particle acceleration in such a field is ten times as
large as the energy losses in a medium. Using the fields of
S8veral pulses one can obtain a stable acceleration mode and
SUuppress the negative effects of particle multiscattering, A

hj
gher acceleration rate reduces considerably the dimensions
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and the price of a laser machine, as compared with conventiop
vacuumed accelerators of the same energy. E.g., I0 GeV electp

laser accelerator is nearly one meter long with the luminosi: y
depending on the cop
position of the medium. The following problems were considereg

of the colliding beams about 103I + I0

I. One-particle dynamics and multiscattering influence,

2, Limitations on the field amplitude due to an avalanch
and multiphoton ionization.

3. Current loading effects.

4, Luminosity in colliding beam method.

5. Inelastic collisions and energy limitations.

6. Influence of medium dispersion.

7. Particle injection.

YCKOPEHHE MOHOB KBASWCTATHYECKIM ITQIEM
SJIEKTPOHHOI'O IIVUIKA

A.H.JleGenmeB. K.H.[la3ux
Ouswaeckuit mucTmTyT mM. II.H.JleGemera AH CCCP, Mocksa

PaccMaTpEBanTCA BAPHAHTH KOJLIEKTHBF "TO YCKOPEHUA MOHOB I
MHME CHJIBHOTOUHHME IYUYKEMH 2JIEKTDPOHOB, OCHOBAHHHE HA HCIIOJH30B!
HHE KBA3HCTATHYECKOT'O BJEKTPHYECKOTO noid. Heolxommmas Iisd pe3
HQHCHOI'0O YJCKOPEHHA Gerymas COCTABJIANMAA IOJA MOERET GHTEH CO3ZAH
OPOXOJIBEHOY IPOCTPAHCTBEHHO! MOIyJALMell mydka 3a CuYeT Ipa X
yenoBuil ¥ MeIIeHHO! BpeMeHHO} MOLYJIALMEd 3JIeKTPOHHOT'O TOKA.

HHX YCKOPADIMX CHI. OOCyRmaeTcs CBA3b 2TOT'O MEXaHH3Ma C KOI'epe
HHM YCKOpGHHeM, NpeIjIoXeHHHM B.ll. BexcriepoM.

TON ACCELERATION BY QUASISTATIC FIELL OF ELECTRON BEAM

A .N.Lebedev, K.N.Pasin
P.N.Lebedev Physical Institute, Academy of Sciences of the
Moscow

Certain possibilities of ion collective acceleration by
quasistatic fields of straight intense electron beams are
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considered. The travelling field component necessary for a re-
gonant acceleration is to be provided by spatial modulation of
the beam caused by proper boundary conditions combined with a
slow time modulation of the electron current.

The self-modulation of the electron beam is also considered
which is caused by the ions themselves and leads to generation
of coherent saccelerating forses., The relation of this mechanism
to V.Veksler's coherent acceleration is discussed.,

JCCIELOBAHVE CAMOYCKOPEHVA CWIRHOTQUHOI'O SJEKTPOHHOTO IVUKA
B OEPPUTOBOJ YCKOPAOMEX CTPYKTYPE

B.B.3axyrms, H.H.HacomoB, A.A.ParwrsnckEft, A.M.Herxeponmy
JEsHERO-TexHHUecKu# mHeTETYT AH YCCP, X8phKoB

[I[pEBOZATCA pPE3YJABTATH TEOPETHYECKOT'O ¥ 2KCIEPEMEHTAIBHOTO
HCCJIEIOBAHAA IPOIECCOB CAMOYCKOPEHHA CHNBHOTOYHOTO 3JIEKTDOHHOTO
Iyuka IOp¥ ero BsamMogzeficTemm ¢ QeppErom. MccienoBaHS JAEKTPOXHHA-
MEYeckasa 3alada 00 yIapHOM BO3CYXIEHHE IYYKOM YCKODARMEEX nonef
IuA IByX cayduaeB: I) QeppHT HamMarHEYeH IO HACHEGHEA; 2) HEHACH-
mewHH{! feppET. PaspnTe HenWHeilHAd MATHETOCTATHYECKAS TEOPHA BO3-
OyRIeHMA ITyYKOM YCKODAKMEX IoJell B THPOTPCHHOM deppEre. Peayibra-
TH TeOpPEeTHIECKOT'0 HCCJNENOBAHUA IOKA3HBADT BOSMOXHOCTE IIOIYYEHHA
JCKODANNMX Nose# B COTHH KWIOBOJNBLT HA CAHTEMETD.

llpoBeZieHo HCCJAENOBAHKEE DASBETHA IPOFONLHOA HeycToHaMBOCTE
OyYka OpE ero BSamMOme#CTBEE C EAMATHRYGHHEM X0 HACHEOHNA
Gepperron.

OKCIePEMEHTAIbHOE HCCIELOBAHHE CAMOYCKODEHEA IyUYKA MPOBeXe-—
HO mpu HavanrHO# SHeprmm uacTHU 120 k3B, TOKe myuka 400 A, EIE-
TeNbHOCTE 3amHero QpPOHTA EMIYJLCE TORA 5 HC. MakCEManbHHE IPNpOCT
SHEPIuE 4aCTHI Ny4yka, UONYJYeHHHI B 9KcIepmMenre, cocrTaBmi 400 ksB
(o6mas mrwma madopa deppuroBHX Komerm ~ 80 CM); IVIETENBHOCTD HM—
Iynbca roka ycxopeHHOTO Imyura Owia paBHa 10 HO. PeaynrTatH ®KC-
IepEMenTa cormacymnTea ¢ pacuéToM.
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gyCEPOBKE HCCHSHOBAHH YDaBHEHHA IJIA CAMOCOTVIACOBAHHHX MOTEHIMA-
40B SPTONHIECKEX 3JEKTPOH-MOHHHX NYIKOB C KDYIJIHM HONEDEUHHM Ce-
qeHEEM. HaltreHa 0GiaCTh CYmMECTBOBAHEA DEMEFHH HAA IMyYKOB C MEKDO—
gAHOHFIECKEM DacIpeeNeHHeM ¥ AJA OYYKOB C pacmpemeNeHEeM Boabi-
yaga B (asoBoM mpooTpaHcTBe. IOKa3aHO, WTO 9T2 OGNACTH OTpaHHYe-
ga JEHEER, ommcuBammel# camoforycEpyomuecs (EeHHETOBCKEE) IYUKH.
pézEsE 9TOfl NNHNE E3-83a HATDEBA INYUKOB BOSMOXHO BOSHEKHOBEHHE
n@ysnonnoﬁ HEYCTONYABOCTH, BpeMA DASBHTHA KOTOpOit mamaer mpu
jMeHBIICHAE TDajmeHTa BHENHEIo mOJd.

INVESTIGATION OF THE INTENSE ELECTRON BEAM SELF-ACCELERATION
IN THE FERRITE ACCELERATING STRUCTURE

V.V.Zakutin, N.N.Nasonov, A.A.Rakityansky, A.M.Shenderovich
Physical-Technical Institute, Kharkov, USSR

This paper presents the results of both the theoretical
investigation and experimental studies of the intense electron "
beam self-acceleration process under the condition of its inte-
raction with ferrite,

The electrodynsmic problem of the shock excitation of acc
lerating fields by a beam was considered for two cases. ‘
I) the ferrite is magnetized till saturated,

2) the ferrite is not saturated. (

The results of the theoretical investigation make it clear
that accelerating fields with the field intensity of hundred
kilovolts per centimetre are achievable.

The beam length-wise instability was traced under the con
dition of its interaction with a completely saturated ferrite.

The beam self-acceleration experiment was carried out at
the initial energy of I20 KeV, the beam current of 400 A, the |
ocurrent pulse fall time of 5 ns.

The maximum particle beam energy gain in this experiment
18 equal to 400 KeV (the total length of a set of ferrite rings
- 80 om), the current pulse duration of an accelerated beam is

equal to ~ I0 ns,
The experimental results have confirmed the theoretical

calculation.

STUDY OF STATIONARY STATES
OF ULTRARELATIVISTIC ELECTRON-ION BEAMS

A,V.Barkhudarian, P.R.Zenkevich, N.I.Nazarova
Institute for Theoretical and Experimental Physics, Moscow,USSR

During ion accumulation in the compressor the electrons are
usually focused by the external magnetic field. With account of
the effect of external focusing, the equations for self-consis-
tent potentials of the ergodic electron-ion beams have been in-
vestigated. The region of possible solutions for two types of
distributions (i.e. microcanonical and Boltzmann) in the phase
space has been found. As is shown, this region is limited by the
line corresponding to self-focusing (Bennett) beams, Due to an
increase of beam temperature the diffusion instability may occur,
whose growth time is reduced with the diminution of the external
field gradient.

ACCIENOBAHME CTAIMOHAPHHX COCTOSHMAR
JIBTPAPELATHBACTCKIX SJIEKTPOH-VIOHHHX IIVIKOB

A.B.bapxyznapsar, II.P.3enreswq, H.H.Hasapoma :
HHOTETYT TeopeTmueckoft M srcmepmMenTansHO# (msmxm, Mocksa,CCCE

[IpE HAKOINIGHEN HOHOB B KOMIDECCODe KOJUIGKTHBHOTO YCKODHTE
a7 8AEKTPOHH (OKYOHDYDTCA BHENHMM MATHWTHHM HojyeM. C yJeToM 3TO



Ceccusa VJ. BCTPEYHBIE TTYYKW

Session Vi. COLLIDING BEAMS

COCTOAHVE PABOT HA YCTAHOBKE
CO BCTPEUHHMY 3JEKTPOH-IIOSUTPOHHLMM [TYUKAMM BIIII-4
(Tprrnamemsu#t Koxnay)
.. Iporomomnos
MacTETYT AnepHoit ¢msmrE CO AH CCCP, HoBoCHGHpCK

[lpueenieno onmcanwme kommierca BII-4 CO BCTPEYHHME 3JIER
TNOSHTPOHHHME IYYRAME HA 3EHeprED 2 X 7 IBB.

TMO3HTPOHHHI HakomuTenb BIIM-3, HCHOIB3yeMHiI B OYyCTEPHOM pexuMe
9Heprue#l BHITycKaemoro myuka 1,8 I9B ¥ yCKOPANIY® BHCOKOYACTOTH]
CHCTEMy C TeHeparopoM TEna "THpPOKOH". MCTOUYHMKOM 3JIEKTDOHOB H I
SHTPOHOB ABIAETCA MMIYJABCHHI JMHEHHH{! yCKOpDHTENb HA SHEPIMO
50 MaB ¢ mocienyommM YCKOPEHHEM B CHHXPOTpPOHe B-4 mo 450 MaB.

Ind OTNIGIKE CHCTEMH MHEEKIMM ¥ H3yYeHWA MATHATHO! cHCTeM!
HAKONKTENBHOTO KOJIBIA HAYATH SKCIEPAMEHTH C SJIEKTPOHHHM IIy9IKOM,
moMydaeMHM IO crapoft cxeme. IIpHBOEATCA PeSyABTATH 9TOTO O
nma padoTH.

STATUS REPORT ON VEPP-4 ELECTRON-POSITRON STORAGE RING
(Invited Paper)

I.Ya.Protopopov
Institute of Nuclear Physics, Novosibirsk,USSR

The electron-positron colliding beam facility VEPP-4 for
energy range up to 2 x 7 GeV is described.

The facility includes a storage ring VEPP-4, an electron-
-positron storage ring VEPP-3 used as a booster with extracted
beam energy 1.8 GeV and also of the accelerating RF system with
a generator of the "Gyrocon" type. A pulsed 50 MeV linear acce-
lerator is intended to be a sourse of electrons and positrons
with further acceleration up to 450 MeV in a synchrotron B-4.

To test the injection system and to study the storage ring
magnetic system experiments with the electron beam obtained with
an existing schemeare started, The test results are presented.

OIEKTPOH-TIOSHTPORHNI HAKOIMATEILE BAIMI-2M
C BHCOKO!t CBETMMOCTHO

T'.M. Tymaftrun
MEcTETYT AmeprOit fwsmrm CO AH CCCP, HoBocHGHpCK

OmucHBaeTCA XeCTKO-POKYCHpYDIEe HAKOMMTENIbHOE KOJIBIIO
BIIM-2M, mpemsassavennoe mis IpOBENEHAA DKCHEPEMEHTOB CO BCTpEY~
HEME 5JI€KTPOH~TO3UTPOHHHEME I[YYKAME C MAKCHMAJIBHOM 9Hepruei
2 X 670 MaB. C I974 roma ma BAIM-2M BeNyTCA SKCHEPEMEHTH B 0GNac—
TH sHeprmit or 200 mo 670 MaB mo H3MEPEHMD 3JIEKTPOMATHETHHX (Hopm-—
$axTOpoB TL- M K- ME30HOB, HOMCKY PEIKUX MOX Daclafia BeKTOPHHX
ME30HOB ¥ T.ZH. PAN MpEUM3HOHHHX H3MepeHut BHIIOJHEH C HCIOONB30BA-
HUEM IIOJADH30BAHHHX BCTDEUHHX HYYKOB 3JIEKTPOHOB ¥_IIOBHTPOHOB. JlO-
CTUTHYTAaA CBETEMOCTEL M3MEHAETCA OT 2-1 cM © ¢™" mpH sHeprEE
200 MeB go I,5-1030 A MaKCHMANEBHO! SHEpITH.
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BLECTRON-POSITRON STORAGE RING WITH HIGH LUMINOSITY - VEPP-2M

G.M.Tumaikin
Institute of Nuclear Physics, Novosibirsk, USSR

The strong-focusing storage ring VEPP-2M designed for the
experiments with colliding electron-positron beams at a maximum
energy 2 x 670 MeV is described. Since I974 on VEPP-2M the expe= )
riments have been done in the energy limits from 200 to 670 MeV :
concerning the measurement of electromagnetic form-factors of To
and K mesons, the search for the rare modes of decay of the vec-
tor mesons, etc. A number of precise measurements were carried 1
out, using the polarized colliding beams of electrons and posi=-
trons. The obtained luminosity varies from 2.10280m;zsec"1 for
200 MeV to I.5x 1030 for the maximum energy.

PETRA - A STATUS REPORT

(Invited Paper)
G.A. Voss
Deutsches Elektronen-Synchrotron DESY, Hamburg, FRG

Authorigzation for the comstruction of the 19 GeV electron
positron storage ring PETRA was given in October 1975. Tunnel col
struction started in spring 1976 and was completed one year lat
Series production of the magnets, accelerating cavities, vacuum
chambers etc. began at the beginning of 1976. The first tunnel
sectior (ome PETRA octant) is now fully installed. The injectio
system was completed and injection tests into the first ring seé
tion are carried out. Five major experimental set-ups have been
approved for the first round of experiments scheduled to start .
in 1979. Since it is now believed that polarization of the par-
ticle beams is a distinct possibility, measurements of beam po.

rigation are being prepared.
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COCTOAHME PABOT HA YCTAHOBKE IIETPA
([iprrnameHuuit morIaxm)
T'.A.Bocec
JE3N, Tamlypr, OPT

PaspemeHEe HA COODYXEHHE SJIeRTPOH-IOSHTDOHHOI'C HARONMTENH-
goro koubna IIETPA Ha sHeprmw I9 I'sB GHIO HOXY4YeHO B OKTAGDe
1975 r. CTPOETENRCTBO TYHHeJNA OHIO EAavaTo BecHo# 1976 r. m sa-
pepueHo IO cmycrd. CepmiiRoe OPOESBOXCTEBO MATHHTOB KOJNENA, yC-
XOpADIEX CTAHMER, BAKYYMHHX KaMeD M JPYTOIO OGODYIOBANEA HAYa-
gocs ¢ 1976 r. lleppaa cexmEa koNsOR (ONEH OKTAHT YCTAHOBRE
[ETPA) K HACTOAMEMY MOMEHTY HNONHOCTED CMOHTHDOBAHA. BAKOHYEHA
cHCTEMA HWHXEKIWE H OPOBONATCA NPOoCHHE MHXEKIMH B NEPBYD CEKIMD
KOTBIA; ONOCPEHH NATH OCHOBHHX SKCIEPAMEHTANBHHX YCTAHOBOK IS
[epBOTO ILMKNA SKCNEPEMEeHTOB, KOTODHY HaMedeHO HaYaTh B 1979 1o-
Iy. B CBASH C TeM, YTO B HACTOAmEEC BpeMA BOBMOXHOCTE MOXYYeHHS
NONAPH3OBAHHHX MYYKOB NPEXCTARIANTCHA BIOJNHE DEANLHHME, BeIyTCH
NPETOTOBIEHAA K HSMEDEHHAM NOIADPESALMM NYYROB.

DORIS - A STATUS REPORT
K. Wille
Deutsches Elektronen-Synchrotron DESY, Hamburg, FRG

DORIS operates now 6500 hours per year. Nearly 75% of its
operating time is available for experiments with luminosities ave-
raging about 1.5x1070 cp~2g1 and peak values of 3.5x10cm™2g"!
at an energy of 2.6 GeV. ) ’

Several machine studies led to an increase of the integ-
Tated luminosity of a factor 5 with meximum values of 1620 nb~'
Per week and beam lifetimes of 5-10 h.

- cuIrnr::::r :o avold single-beam instabilities due to high
$41700 cpas a energiea. above 2 GeV only each 4-th bucket is
fhe eapn causes a higher specific luminosity. Beside this,
injectiongemnt of the acceptance and detailed studies of the
1’1111,,5 ; ;m:tera gave reproducible beam conditions and short
el h:: (<15 min). In addition a good sextupole arrange-
& DoRTs, o maticity-compensation was developed and installed
- ror.hi e ferrites in the vacuum chambers near the cavities
gher mode damping had increased the vacuum pressure

& current
8 abov
Tuction, © 200 mA. They are now replaced by a new const-
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The luminosity of DORIS is limited by betatron-synchrot,
resonances which are produced by the beam-beam interaction wity
crossing angle. This effect is now well understood.

JIOPUC - COCTOAHME JITEN

K.Bmie
IE3H, Tamlypr, OFPT

YeranoBra JIOPHC padoraer 6500 ¥ B roxu. Hpnd:mamenmd
75 % padovero BpEMEHE HOIONB3YeTCHA M 9KCIEPHMEHTANBHHX HCQla.
HOBaHE#A CO CPENHEME SHAYECHMAME CBETEMOCTH OKOJO I,5°I A
H MAKCEMAJNHHHMH SHAYEHHAMA 3,5°1 m‘zc‘ IpE 9HEprEH 2,6 I§p,

Pap mconenoBammlt, MPOBEJICHHHX HA MANMHE, IOSBOJEI YBE
YHTH CPEIHD® HHTEIPANLHYD CBETHMOCTH B 5 DAs H BpeMA XUSHH
Zo 5-I0 uacos. i

YToOH H30eXATh ONHONYYKOBHX HECTACHIBHOCTE!, BHSBAHHHX
GOJMENEME TOKEMH Iy4KA IPH SHEPIHAX BHmE 2 I'sB, Hpom3BOIATCA 3
TONHEHWe TOJNBRO KAXNO#f YeTBEpTOR CemapaTpHCH, YTO NPUBOLHET K |
BHUEHAD CBETHMOCTH. YBEJHUYEHHE QKCENTAHCA H NETANTLHOe H3yYeHHS
yonOBHll WHXGKIME IOSBOJIIO OGECHEUHTH BOCHDOHSBEJEHWE napamMeTpos
IyYRa ¥ RODOTROe BpeMa samnoyHermd (<IS5 mmm). Kpome Toro, pas

GoTana ¥ ycraHoBieHa B JIOPYC CeRCTYNONEBHAA JEHSE LA KOPPEeKIHI
XPOMATHYHOOTH. McnonssoBasmmfica Wi ReMIGMpOBAHRA BHCUEX TapM(
HEER (epPHT, NOMEmMEHHH! B BaXyyMHO!t Kamepe BOIMSH Pe30HATODOB,
BHSHBAJ yXyImeHHe BaKyyMa IpH TOKAX myuxa cBHme 200 MA. B HaC
TOAmEEe BPEMA 5Ta& KOHCTPYKIHAA H3MEHEHa.

CeermvocTs B JIOPHC orpaHWdMBaeTcs 6eTaTpOH~CHHXPOTPOHHHN
DesoHAHCaMH, BHSHBAEMHME B3AEMONE/CTBHEM IBYX IYYKOB, Iepece
oEXCA OO HEKOTODHM YIVIOM. B HacTosAmee Bpema 3TOT sfdeKT Xo-
pomo H3y4eH.

PETRA - INJECTION - SYSTEM

A. Pebel, G. Hommie, G. Milhaupt, K. Wille
DESY, Hamburg, FRG

The PETRA injection system uses the two existing Linacs
sources and preaccelerators for electrons and positrons and %
storage ring DORIS for intermediate accumulation and storage
positrons. b

The synchrotron DESY serves as an injector for DORIS &
as a post accelerator to 7 GeV, which is the PETRA injection

energy.

Many modificetions were carried out f.i. new ejection sys-
tems in DORIS and DESY were installed, DORIS was brought into a
gingle ring mode, new transport systems were built, injection
elements as kickers and pulse septa for PETRA were fabricated
etce.

Pirst tests on the completed system have been carried out
and bunches of positrons have been injected into the first comp-
leted ring section of PETRA.

CUCTEMA VHXEKIMY YCTAHOBKM IETPA

A.Qedes, T.Xemvm, T.Monexaymr, K.Bwuie
IE3U, Tamdypr, OPT

Cucrema mHXeKiMH ycrTaHOBkE [I[ETPA BKINYAET B cebd IBa Cy-
MECTBYDIMX JIMHEHHHX YCKOPHTENH, KOTOpHE HMCHNOJB3YDTCA KAK HCTOURHA-—
KE ¥ NPENYCKOPHTEJNH LA 3JeKTPOHOB H HOSHTPOHOB, M HAKOMHATEJEBHOE
ronpiio JIOPUC 1A opoMeXyTOdYHOIO HAKOIJIEHWA NO3HTDPOHOB.

CurxpoTpoH IIE3Y mCOONB3YEeTCA B KAUECTBE HHXEKTOpa IJIA
JOPIC m s TocienyDmero YCKOPeHEs IO sHeprumm 7 I'sB, KoTopas fAB-
JAeTcs SHeprYell WHXEKIMM IS yCTaHOBKE IIETPA.

CMOHTHDOBAHH HOBHE CHCTEMH BHBOJA yCTaHOBKE JOPUC, KoTO-
pad mpeodpa3oBaHa B MPOCTYM KOJBLEBYD MOITPAKAINMD ; IJIA YCTAHOB-
kz [[ETPA cO3NaHH HOBHE CHCTEMH TDAHCIODPTHPOBKE M DAN SJEMEHTOB
CHCTEMH WHXEKIMH, HAOpAMEp, KEKEDH , WMIOYJABCHHE CENTYMH # T.I.

[I[poBeNieHH NepBHE HCINTAHWA HOBO! CHCTEMH,M B IEpPBYD 3&-
BEPIEHHYRD KOJBIEBYD CEKIMD yCTaHOBKE [[ETPA MHXEKTHDOBARHH CIYCTKH
NO3UTPOHOB.

CESR -AN ELECTRON POSITRON COLLIDING BEAM FACILITY AT CORNELL

J. Kirchgessner
Cornell University, Ithaca, USA

A proposal to modify the Cornell 12 GeV electron Synchrot-
Ton facility to produce colliding beams of electrons and posit-
'Tons was submitted to the National Science Foundation in May 1975.
Subsequently, approval for design and prototype work was given
and funding for the project is being requested by the N.S.F. Our
goal is to complete this facility modification by October 1979.
The status of the design and prototype work will be described.
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are discussed. In particular, cycling the energy during colli-
gions is an interesting option. Lastly, the significance of ex-
yending such a facility to higher energy p-p collisions is
outlined o

YCTAHOBKA CO BCTPEYHREMY SJEKTPOH-TIO3UTPOHHEMM ITYUKAMM
B KOPHEIIE

JIx. KupxreccHep
Kopuenncrkui#t YamBepomreT, Mraka, CIA

HOBAA CXEMA ¥ PEEIMH PABOTH
[TPOT OH-ITPOTOHHHX HAKOIMTENEHO-YCKOPHTEIEHHX YCTAHOBOK

[pexnomerEe MO mepecTpoiire KOpHENBCKOIO 3JE€KTPOHHOIO
CHHXpPOTPOHA HA 3Heprup I2 I'sB ¢ LEeJNED HOJNYYEeHHA BCTPEUHHX BHJIEK=—
TPOH-IOSHTPOHHHX NYYROB GHIO NepenaHo HammomansHOMy CoBeTy mo
Hayre B Mae 1975 roma. [lanee GHWiIM yTBEDPRIEHH pACOTH IO IPOEKTY
H COBSHAHHD MAKETOB,E B Hacrodmee Bpemd Haimoransuuit CoBeT IO
HayKe SanpoCHi CPEICTBA LA peaiH3alME IPOeKTa. Hamelt HeNEDn AB-
JAeTCA 3aBepHeHEe INepeliesKi YCRODHTEJS K ORTAGpD 1979 roxa.
B padore omHCHBAETCA COCTOSHEE HeJ II0 IPOEKTY H MAKETHDOBAHHD.

Ix.Knayc, Ix.T'eppepa, Iix.Xamfpm, M.Mapkrc, M.MoHC
EHI, Anrton, Heo-llopk, CIIA

[[pencTapieHa HOBaA CHCTEMA YCKODANMEX HAKONETEJBHHX KOJel,
ofecevMBANMAS MHOTO NONOJHHTENHHHX BOSMOXHOCTER yHpaBieHEA pe-—
gaMaME PaGoTH. Bo BpeMA HHEEKIEH, YCKODEHHA H CTOJKHOBOHHA Iyd-
KE DONIEPEMBANTCA B BHIE aSEMYTAILHO-IPOTARGHHHX CIYCTROB. MHXeR-
TEPYEMHIl TOR mpemBapETeNsHO fopMHpyeTcA B HECOJNBNOM HESKOSHED-
IHYHOM HAKONHTENBHOM KOJbLEe. JHEeRIHA TOKA B HAKONHTENBHHE YCKO-
DETEJE OCYMECTBJAETCA CTYCTKAMH, CPasHPOBAHHHMA TaKEM 0CpasoM,
4r0 OHE HE CTAIKHBANTCA. JCHONBSYyH LOMOJHATENBHHE IpMOHHKH
BY-mosif, MOXHO THATEJNBHO COIJIACOBATH CENapaTPHCH C HHEXESKTHDYEeMH-
ME JJIFHHHME CTYCTHaME. PadoTa HAKONMTENBHHX KOJEHN COCTOHT HS
I) yexoperna CHOPMEDOBAHHHX CIYOTKOB IO SAUAHHO! SHEPTHE H 2)o6eo-
IEYeHNA CTOJKHOBEHH{ CTyCTROB HmyTEM YUDABNEHHA OTHOCHTENBHON
fasmpoBkoi#t BU-HauUpAXeHH# B NBYX KONBIAX. JTQ OHCTEMa ofecHeduH-—
BAeT SHAUMTENBHOE YIPOmMEeRHe KOHCTPYKIEHE H o6jerdaeT yOpaBieHHe
B HCCJIEIOBAHMAX PP—-CTOJKHOBEHWI! IPE BHCOKHX SHEPruax. Hampmmep,
B 570}t cXemMe yMEHBNAETCHA BPEMA HAKOIUIEHHA IYYKOB, ocJjadisgercs
JOOyCK Ha MMDENAHC CBASH, ONpemesANmEi IPOXONBHYD HECTAOEIBHOCTS,
JMeHEmQETCA HMCIONB3yeMad anepTypa B CHEMaDTOS NPOGIEMH palEari-
OHHOTO (oHA, BO3HEKANMHME IPH MAHENYIAIMAX C OyYKaMH. PacoMaTpH-
BaeTcs OPOTOTHN KOHCTPYKIEE, ofecnevMpammul OCHOBHHE HapaMeTpH
yeranoprm VISAERIIA.

llpemcTaBneHH NONYYEHHHEe XAPARTEPHCTHKA H DEXEMH YIp&B-
JEHRA. (GCYXmANTCH NPEEMYUMECTBA TakKoil CHCTEMH B YCKODETEJIBHOM
H SRCIEDEMEHTATBHOM ACNeKTaX. B 4ACTHOOTE, MHTEDPECHOH MOIOIHM-
TentHOfi BOSMOXHOCTED ABNACTCA MONYAAIMA SHEPIEH B IPOHECCE CTOM-
RHOBenmit, ) HaKOHell, OTMEUAETCH BAXHOCTH PACHPOCTDAHEHHA IOXOG-
HX BosmoxmiOCTe# B OGJACTE HOCHENOBAHMA PP-CTOIXKHOBEHHEH IDH GO~
8¢ BHCOKMX SHEpIRHAX.

NEW SCHEME FOR THE DESIGN
AND OPERATION OF PROTON-PROTON STORAGE ACCELERATORS
J. Claus, J. Herrera, J. Humphrey, M.Marx, M. Month
Brookhaven National Laboratory,Upton, New York, USA

A new system is presented for storage accelerating rings
which allows many options for operation. During injection, acce
leration, and collision, the beams are maintaimed in the form
of azimuthally long bunches. Current ia built up in a low-ene g
spall circumference accumulator ring.Injection into the storag
accelerators is carried out with the bunches phased so that th;
do not collide. With additional harmonicas, the rf buckets can
be carefully matched to the incoming long bunches. Operation
of the storsge rings consists of: 1) accelerating the formed
bunches to any desired energy, and 2) bringing the bunches intf
collision by relative phasing of the rf in the two rings. This
system provides considerable simplification in the design and
operation of high energy p-p facilities. For example, it reduce
the beam stacking time, relaxes the impedance tolerances rela-
ting to longitudinal stability, reduces the aperture utiliza-
tion, and avoids radiation background problems associated with
beam menipulations. A prototype design is considered, using as
a basis the parameters of the ISABELLE facility. Performance

characteristice and cperational procedures are presented. The
many advantages related to the machine and experimental aspects



Ceccua Vil. OXJIAKJIEHUE T1Y$KOB.
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COCTQFHME PABOT IO SJEKTPOHHOMY OXJIAEIEHVIO
(DpEraamemmnit nornax)

T.U.Bynrep, H.C.Jlurasckumit, B.l.KynenaiHeH,
H.H.MemxoB, B.B.Ilapxomuyk, I.B.llecTDHEKOB,
A.H.Crpurckait, B.H.Cyxmea
Heormryr AmepHoft fwsmxm CO AH CCCP, HoBOCHOEDOK

(umcana cepms SKCIEPUMEHTOB IO SJNEKTDOHHOMY OXJAKISHMO,
UOCBAMEHHAA BHFCHEHMO  MeXaHm3Ma  GHCTDOTO 3aTYXaHWA IO =
TOHHOTO Iy4KA. MCCieZoBalHChH BABHCHMOCTH IEKPEMEHTOB Kojedauuit
IPORONBHO# KOMIOHEHTH CHJIH TPEHHA OT MOAYJIAIME SHEDPIUH ® YIVIOB
SJIGKTPOHHOTO Iy4Ka. H3MepeHO MAKCEMAJBHOe 3HAYSHHE IPOJOJNBHOH
JH TPeHEA ¥ pa3fpoc OO MMIYIECAM B OXJIAXNEHHOM IPOTOHHOM IIyUKE
TIoXyueHH 3aBHCEMOCTE BHXOIS &TOMOB BOJOPOIA OT MOALYJIALMH SHepI!
H YJTIIOB SJEKTPOHHOTO Iy4K&.

STATUS HEPORT ON ELECTRON COOLING EXPERIMENTS
(Invited Paper)

GeI.Budker, N,S.Dikansky, V.I.Kudelainen, I.N.Meshkov,
V.V.Parhomchuk,D.V,Pestrikov, A.N.Skrinsky, B.N.Suhina
Institute of Nuclear Physics, Novosibirsk, USSR

A series of electron cooling experiments described in tB
present report was devoted to a study of the mechanism of theé
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proton-beam fast damping which has been observed in the prewi-
ous experiments. Dependences of oscillation decrements and the
longitudinal component of the friction force on modulation of
the electron beam energy and angles were studied. The longitu-
dinal friction force maximum value and momentum spread for the
cooled proton beam were measured. Dependences of the hydrogen
atom yield on modulation of the electron beam energy and ang-
les were obtained.

.

RILTHVE 33DEKTOB [TPOCTPAHCTBEHHOI'0 3APAIA
HA 3JNEKTPOHHOE OXJIARIEHVE

H.C.Iukanckuit, B.l.KoroxoB, B.U.Kynmenaiines,
n.4.MemxoB, B.B.llapxomuyx, II.B.IlecTpukos,
E.H.Cyxmua
IMCTHTYT AmepHolt dusmrx CO AH CCCP, HoBOCHOHMpCK

[[p¥BENEeHH Pe3yJNbTATH JIKCIEPUMEHTOB, NOCBANEHHHX BHACHEHWND
ponr >fPEeKTOB MPOCTPAKCTBEHHOTO 3apdiia HAa CKOPOCTE 3aTyXaHWA H
BEJIMUMHY HTPOLONBHON KOMIIOHEHTH CHWIH TpeHmA. OGCYXIaNTCA pesyibra-
TH M3MEDEeHHA 3aBHCEMOCTHM CKOPOCTH BHXOIA ATOMOB BOZOPOZA OT TOKA
BJIEKTPOHOB

INFLUENCE OF SPACE CHARGE PHENOMENA ON ELECTRON COOLING

N,.S.Dikansky, V.I.Kononov, V.I.Kudelainen, I.N.Meshkov,
V.V.Parhomchuk, D.V.Pestrikov, B.N.Suhina
Institute of Nuclear Physics, Novosibirsk, USSR

The report presents the results of the experiments which
have been carried out to study the influence of the space
Charge phenomena on the cooling rate and the longitudinal com-
Ponent value of the friction force. Measurement resulfs of the
bydrogen atom yield rate dependence on electron ocurrent are
discussed.,



SOPEKTH SAMATHWYEHHOCTH B JJAEKTPOHHOM OXNAXJIEHHH RECENT RESULTS WITH STOCHASTIC COOLING AT THE CERN ISR

f.C.Jlepdensn, A.H.CxpuHCKEE (Invited Paper)
MmcrETyT AmepHoRt ¢wsmxx CO AH CCCP, HOBOCHONDCK G. Carron, L. Faltin, W. Schnell and L. Thorndahl

CERN, Geneva, Switzerland

Recent experimental results with stochastic cooling of ver-
gical betatron oscillations and momentum spread, as well as with
gstochastic acceleration using systems in the frequency ranges
50-180 MHz and 1-2 GHz, are presented. The installation of an
jmproved system for momentum spread cooling in the 50-180 MHz
range sbould permit stochastic acceleration of particles by ~
200 MeV/h. Simultaneous accumilation of beam in a reduced A p/p
in the outer part of the chamber is obtained with signals from
s horizontal difference pick-up. The 1-2 GHz betatron cooling
system was improved by increasing the kicker power to 10 W, sup-
plied by a travelling-wave tube amplifier. Cooling rates of
30%4/h were achieved on a low-intensity 26 GeV beam. Theory indi-
cates the possibility of using this system for stochastic acce-
leration too; ~5 MeV/h should be possible with the present set-
up, and experiments show approximate agreement with this value.
By increasing the coupling with the beam, improvements by a fac-
tor 10 should still be possible for both betatrom cooling and
stochastic acceleration.

PaccMaTpEBAeTCH OXAAKEGENEe NyYKS TAKENHX 9ACTHI B CONyT-

CTBYDWEM SZEKTPOHHOM IOTOKE, “SaMOPOXSHHOM" ODOMOABHHM MATHNTH

moneM. PachpeneXeHNe SHGKTPOHOB IO CKODOCTAM CUHTAETCA DESKO
CILADWEHHEM B ITPOJONBHOM HANpABNEHNE ( Ag) <<l ). B STHX yCAOBNAX
B obnacT A; < A el (  A; - pasdpoc cxopocTeff HOHOB), GAaroxa-
pA XeabHOmefCTBYDEeMY XapaxTepy KYAOHOBCKEX CII ¥ SaMarHNYeHHOC-
TH NONEPevHOro ABEXGHEA SXeKTPoHoB, sdexTuBHAA TeMmumeparypa _
3HEKTPOHOB ONpeNelAeTcs TOAHKO HPOXOXBLEEM pasdpocoM EX cropocTel
lipx sToM, B CpPaBHEHNN C CENTyauEe#t Ag > Ag , PE3KO BHpacTaer
CKOPOCTh OXIAXHEHNA N TeMmeparypa NOHOB MOXST HOHNXATHCA XO IPO-
HOABEOR TeMimepaTypH SJIeKTPOHOB.

EFFECTS OF ACCOMPANYING MAGNETIC FIELD IN ELECTRON COOLING

Ya.S .Derbenev, A.N.Skrinsky
Institute of Nuclear Physics, Novosibirsk, USSR

In the work presented here the cooling of a heavy particl;
beam in an accompanying electron flux "frozen" by the longitu-—
dinal magnetic field is considered. The distribution of electron
over the velocities is assumed to be sharply flattened in the
longitudinal direction ( Aejy<<Ae ). Under these conditions in
the region Aj < Ag ( A; 1is the ion velocity spread) the ]
effective temperature of the electrons is determined by the lon-
gitudinal spread of their velocities becausse of the long range
character of Coulomb forces and because of the transverse motio!
of electrons being magnetized. In this case, the cooling velo=-
city increases rapidly (compared to the case of bAey=Al¢;) and 4
the ion temperature may be decreased down to the level of the
longitudinal temperature of electrons.

TIOCHIETHVE PESYIETATH 10 CTOXACTHYECKOMY QXJIAXIEHVO
HA HAKOIMTENEHHX KOIHIAX IEPH

(puriameHHHl OKIAT)

I'.Kappor, JI.%antms, B.lHens, J.TopHEAN
UEPH, Xemesa, lipefiniapea

[lpecrasnenH NOCNENHAE DKCIEDEMEHTAJbHHE PEe3yABTATH OO CTO-
XaCTHYECKOMY OXJAXNEHHD BEDTHKANLHHX GETATDOHHHX KOVICaHE? H EM—
Tymscroro pasdpoca, & Takke PESYABTATH IO CTOXACTHYECKOMY YCKOpe-
U ¢ wenospsoBaHWeM CHCTEM, UYACTOTHHE MWANA30HH KOTODHX JemaT B
zpellenax 50-I80 MI'i # I-2 ITun. CoOpyReHEe YIyUmeHHON CHCTEMH
NleXNeHEs EMITyIECHOTO pasdpoca B JmanasoHe 50-I80 MIm mOSBONET
:gggsﬂOML CTOXACTHYECKOe YCKOPEHWEe YAaCTHIl CO CKOPOCTED

MaB/4ac. Kax noxasWBapT CHTHAIH C PasHOCTHOIO MERAT-
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BJIGKTPONia, NOJY4YeHO HAKOIUIeHRe NYdYKa C YMEHBHEHHHM Ap/p BO BHem.
Helt wacTH RaMmepH.Ypeawderme N0 10 BT MOmMHOCTH KUREDA, THTAEMOTO

OT yCHAMTENA Ha JaMme Geryme# BOJHH, DOSBOJIUIO YJIyHINTH CHCTEMY
GeTaTpOHHOT'O OXJaxImeHnd B JHANASOHE I-2 ITu. JOCTHEIHyTa CKODOCTH
oxnexmenua 307 B wac WA OydKa ¢ sHeprEeit 26 TeB mpm HA3KOM nn‘
TEHCHBHOOTHE. TEOpHA NOKASHBAET BOSMOXHOCTEH HCIIONB30BAHAA oot
CHCTEMH TaKEe IJIA CTOXAQCTHYECKOTO YCRODEHHS; CYmMECTBYDmEE YCTDO! )
CTBO IOJIXHO NMO3BOJATEH XOCTHIHYTE TEMIOB YCKODEHHA 5 MaB/uac, B
SKCNEpEMEHTH JapT NpHECIMEEHHOe coryiacue ¢ sroft BesmuuHO#. MOXHO
mpmvepeo B 10 pas yJaywmHTh KaK GeTaTpOHHOE OXJIaXNeHHe, Tak H C
XaCTHYECKOe YCKODEHHe 38 CYeT YCHWIEHWA CBASH C ITy9IKOM. P

EVOLUTION OF THE AMPLITUDE DISTRIBUTION FUNCTION
FOR A BEAM SUBJECTED TO STOCHASTIC COOLING
L. Jackson Laslett
Lawrence Berkeley Laboratory, Berkeley, California, USA

The analysis by van der Meer concerning the decrement
for the mean-square amplitude of a beam subjected to his pro-
posed stochastic damping procedure has been extented to includl
the decrement of all moments of the distribution function. Fro
these results a partial differential equation for the amplitud
distribution function is inferred, and a general solution to
this equation is given as & development in terms of Laguerre
polynominals. Inspection of this solution indicates that the
distribution of amplitude-squared ultimately will approach the
exponential form f(Aa;t) = (1/C)exp(-A2/C), with the mean-sq
amplitude (C) decreasing exponetially with time in the manner
cited by van der Meer. The differential equation can serve 10
provide detailed jnformation concerning the evolution of, for
example, a two-group (core & halo) distribution and the ultima’
merging of such groups. Simple explicit expressions also are
given for the evolution of the mean-square amplitude of each
of the groups comprising a two-group distribution, in a formf
that depends only on the particle abundances and individual )
initial mean-square amplitudes for these groups. Illustration
of the application of these results are given, supplemented 2
confirmatory results from simulation computations. ‘

OB QYRKIMY PACIIPEJEIEHW 110 AMIDTMTYIAM
IPY CTOXACTHIECKOM OKIAXIEHVI

JI.Ix.Jlaccnere
JIBI, beprnm, Kanmpopmma, CIIA

[lpoBenennuit Ban mep Meepom amams IeKDEMEHTOB BAA OpemHe-
KBAIPATHYHON SMIUIITYNH B OyYKe B NPONeECCe CTOXACTHYECKOTO SaTy-
XaHuA, PACHPOCTPAHAETCA HA NEeKPEMEHTH JJIA BCEX MOMEHTOB (DyHKIHE
pacnpenenennd. Illonydeno mrfdepeHIMANEHOE YDABHEHHE B UACTHHX po-
E3BONHNEX WA QYHKIMM pacnpemeNeHEA IO SMIUIETYIAM ¥ IOXYYEHO ero
ofmee pemeHEe B TEePMHMHAX MOJIHHOMOB Jlarrepa. AHaims DemeHns MORa-
3HBAET, WYrO pacmpelesieHHEe 0 KBANPATHUHHM AMILIETYNAM CTDEMETCA
B KOHEWHOM CYeTe K SECIOHeHTe f(A2:t)=Le A/C KBaJipa

f(A%; t)=Le , & CpejiHe =
THYHAA aMILUIATYIA (C ) YMEHS! G
JMeHbmaeTCA SKCHOHEHIMANBHO CO BPEMEHEeM,

Rak 9T0 GHWIO IOKasaHO BaH zmep Meepom. IrfiepernuantEoe ypaBHeHRS
[OSBOJIAET LOJIYIMTH NETANBHYD HHPODMAIAD, KACADNYNCA SBOJNIME, HA
IpEMep, IBYX TPymn pacupeneneHmlt (ALPO E opeoi) ® KOHEUHOE c;ma-
HHe TaxuX Tpynn. [oNydYeHH TaxEe ODPOCTHE BHDAXEHHA I HSMEHEHHS
BO BPEMEHM CPEeTHEKBANPATHYHON aMIIMTYIH IiA KAxWo# I'DYmIH pacmpe-
ne;em, BR/IDUAA ROMOMHAIMD STHX pacmpeleXenmit, B dopme, saBmos-
:;ﬁ TOJNIBKO OT aHcamOyiell YacTHI] ¥ FHIWBEIYANBHHX HAYANLHHX 3HAYE-

pacupeneNeHui LA 3TEX IPYNN. AHQTETHISCKHE pacyueTH MOATBED-
EIa0TCA YHCJISHHEM MOJEIHPOBAHEEM.
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HOOEKTH, OTPAHMYVBAIME WHTEHCYBHOCTD YCKOPEHHHX IIVYKOB
B KPYIHE/MMX ITPOTOHHHX CHHXPOTPOHAX

(TpErnameHHE# KoRIAK)

J.C.TeHT
OHAJ, Barasma, CIA

OdecrneueHre IPEEMIEMHX DasMEPOB ¥ DA3YMHOIO IOTDECIeHEA
pHEDPTEH II1 CHHXPOTPOHOB B ToBHOM JIHANASOHE SHEPIHEl OXHOSHAY-
HO NPEINOJNATaeT HeOOXONEMOCTH HCIONBSOBAHEA CBEPXIPOBOIINMX MAT-
HETOB UIA COSJTAHKA BELYMETO MATHATHOTO IOJA. FONBWHe HETOYHOCTH

Ceccua Vill. MHAMUKA YACTUL B YCKOPUTEJISX
1 HAKOTMTESIX n07f CBEPXIPOBOIANMX MATHETOB ¥ SHAYMTENHHAS IJIKHA IepEMeTDa
ROJNBLIA TAKMX YCKODHTeJe#l OI'DAHAYMBANT AKCENTAHC KOJNBLA H, CHIEHO-
Session VI, BEAM DYNAMICS |N ACCELERATORS BaTeNbHO, NOCTHXMMHII yDOBEHP MHTEHCHBHOCTH. JTH BONDOCH NeTalb—

HO paccMarpmBapnTcA. COHOPMYNMDOBAHH NPOCTHE KOHIENITHE ¥ DYKOBO-
JAUMe NPHHIANH IYIA COSIAHEA OYLymEX CONBNHX CEHXPOTPOHOB.

[IpHBOMATCA IEepedYeH: HSBECTHHX KOT'€PEHTHHX H HEKOTEeDEeHT-
Bix 30PeKTOB IMPOCTPAHCTBEHHOTO 3apAna. (OCCYXRLADTCA OTHOCHTENB—
HaA BAXHOCTH 9THX adderToB E cpeicTBa GOPROH C HEME C ECHONBS0-
BAHWEM ONHTA, IOJYYEHHOTO HA KpYIHEAmHX CymeCTBYOMEX CHHXPO=—
TPOHAX .

AND STORAGE RINGS

EFFECTS LIMITING ACCELERATED BEAM
INTENSITY IN BIGGEST PROTON SYNCHROTRONS

(Invited Paper)

L.C. Teng
Permilab, Batavia, USA

TUNIRG THE CERK SUPER PROTON SYNCHROTRON
TO FULL DESIGN INTENSITY

M.Cornacchia, R.Lauckner, W.Mills, R.Stiening, E.J.N.Wilscn

G.von Holtey
CERN, Geneva, Switzerland

Sige and power consumption considerations suggest strong
that all synchrotrons in the TeV energy range will use supercon-
ducting magnets to produce the guide field. Both the larger field
errors in superconducting magnets and the longer circumference
of the ring have special implications on the acceptances of the
ring and hence the attainable beam intensity. These will be exa-
mined in detail. Simple concepts and quide lines will be formu-
lated for the design of future large synchrotrons.

A catalog of the conventional coherent and incoherent spac
charge effects will be given. The relative importance of these
effects and their "cures" will be discussed in relation to the
experiences obtained at existing large synchrotrons.

The designers of the SPS, mindful of the effects of non 1li-
hear fields and collective instabilities in other proton synch-
rotrons, foresaw careful control of the multipole content of the
guide field. Tight tolerances were placed upon magnetic purity
and a large number of special multipole correction magnets in-
8talled.This paper describes how these and other devices were
Used during the running of the accelerator in experiments
hich brought the SPS to its design intemsity of 10> protons
Per burst only six months after switch on. Future improvements
are discussed.
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TOIYYEHUE ITPOEKTHO VHTEHCUBHOCTH

B IMPOTOHAMM CHMHXPOTPOHE I[EPH HA SHEPTVI0O 400 I'9B
M.Kopnawwua, P.JlaykHep, B.Mwwis, P.llirmausr, E.JIx.H.BaibcoH
T. ®on Xoarei

LIEPH, Xenesa, llBeitniapmsa

CosmaTeN® MpOTOHHOTO CEHXpoTpoHa IIEPH Ba sHeprme 400 I'sB,
noMHA 06 3dderTax, BOSHEKADMUX H3-3a HeNmHE#HHX nose#t , ¥ KOJLIeK-
THBHHX HEYCTO/MMBOCTAX B JIPYI'MX HNPOTOHHHX CHHXPOTPOHAX, Hpeny-
CMOTDEJIH TMATEJBHH! KOHTPOJL MYJBTHIONLHHX COCTARIADMAX B BEXy-
meM MATHHTHOM mosie. K 9dCTOTE MATHHTHOTO HOJA OHIM NPEeXBABJIEHH
EeCTKEe TPeCOBaHWA, W YCTAHORNIEHO GOJBIOE IHCIO MYJIBTHIONBHHX KOf
PeKTHPYNIEX MATHATOB. OOECHBAETCHA, KAK STH X IpPyr¥e ycTpoiicTaa
HCHOJBSOBANHCEH B DKCIEPUMEHTAX HA YCKODHTeJNe W HOSBONHIK HONY=—
YATH NPOEKTHYD MHTEHCHBHOCTE 10" IDPOTOHOB B HMIyILCE COYCTA BCE=
TO JIENb MeCTh MeCHIleB MOCJe 3amycka. OGCYRIanTCA NaibHelmme yco=
BEPIEHCTBOBAHEA.

EXPERIMENTAL INVESTIGATION
OF THE BEAM-BEAM LIMIT OF PROTON BEAMS

B. Zotter
CERN, Geneva, Switzerland

In order to obtain a large beam-beam tune shift in the
CERN Intersecting Storage Rings, one of the two rings has been
converted. By retuning several existing quadrupoles of the low-
beta insertion and the Terwilliger scheme, vertical beta-func-
tions of more than 10 times the standard value have been obtain
in one intersection.

By storing a test beam of protons in this ring at the 10 
west standard energy (11 GeV), and a strong beam of small effec
tive height in the other ring (urually at 26 GeV), the beam-be#l
tune shift can be increased by a factor of about 20 over the
highest value achieved in standard operation(about 10™>).The de
cay rate of the test beam in an aperture limited situation,resf
the time required for the decay rate to increase strongly after
the aperture is enlarged, are used as a criterion for the sevof
rity of the beam-beam effect. Due to the complexity of the expe
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riment, only a few measurements have been obtained so far, and

may have a large error. At tune shifts of 0.005, the beam still
appears to be stable, while its growth-rate is about 5% per mi-
nute for a tune shift of 0.02. The experiments are being conti-
nued in order to obtain measurements of the growth-rate at in-
termediate values of the beam-beam tune shift.

IKCIIEPYMEHTATTEHOE UCCIENOBAHVE IBYXIIYYKOBO! HEYCTO/UMBOCTH
BO BCTPEYHHX IIPOTOHHHX IIVUKAX

E.3oTTep
1IEPH, XeHepa, lliBeimapus

YTOOH DONYYMTE GOJBLYD DACCTPOKY mif HEyCTOAYABOCTH, BO3-
HEKaDme# #3-3a B3AMMONE/ICTBEA BCTPEUHHX NYYKOB B HAKOMHTENBHHX
Kompuax ILEPH, GWIO IepefesiaHO ONHO M3 OBYX KOJell. llyrem nepecTpoit-
K HeCKOJIPKEX CYmMECTBYRUMX KBaIpymoJjiefl Ha yYacTKe KOJBLA C Mok

f ~Oynximelt u cxeMH TepywurMrepa, 3HAYEHHES BePTHKANBHOR b ~pyHR~
Ime CHIX yBeJWdeHH Gosee deMm B IO pas mo CPaBHEHHD CO CTaBuapT-
HHM 3HQYEHWEM B ONHOM IepecedeHmH.

[lyTeM HaKOIUIEHHA KOHTPOJBHOTO IyUKA IPOTOHOB B 5TOM KOJEBIE
IpH MUHEMasbHO! craHmapTHO! sHeprmm (II I'B) ¥ MHTEHCHBHOTO my4-
ka c manofft spderTuBHO! BHCOTO! B MpyroM Konbne (OGHIHO mpu 26 T'sB)
BeNMYMHA DPECCTPOiikM Gwia yBeamdena Goitee uem B 20 pas 1o cpasHe-
HID C HaWOOJNBUMM 3HaYeHMEM, NOCTHIHYTHM IDH craHzapTHo# padore
(mpmmepHO 10'3). B kavecTBe KpUTEpHA CWIH B3auMONE!CTBEA IIYUKOB
6panoch OTHOmEHWE NEKPEMEHTOB ML KOHTPOJIFHOTO IIyYRA IPH OTIPaHM-—
9eHHO} ¥ pacIMpeHHO! amepTypax. /i3-3a CIOXHOCTH SKCUEPHMEHTa OH-
70 TPOBENEHO TOJNBKO HECKOJNBKO ESMEDEHHit, KOTODHE MOTYT HMETH GOJNb-
e omGxuE. [Ipm paccrpoitkax ~ 0,005 OKa3aJloCh, YTO IYYIOK OCTaeTcsa
JCTONUMBHM, B TO BpeMs KAk NpH paccrpoiike ~0,02 3HAYEHEe HHKpEMEH-
Ta cocrapnfger NpEMEpPHO 5% B MEHYTY. OKCIePEMEHTH IPOJOJIXADTCH C
T€M, 4TOOH M3MEpHTH MHKDEMEHTH I OPOMEXYTOYHHX SHAYEHHAX Dpac-
CTpoitkm.
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LORGITUDINAL STABILIZATION OF BUNCHED BEAMS
IN THE ISR BY A HIGHER HARMONIC CAVITY
g, Frischholz, S. Hansen, A. Hofmann, E. Peschardt and W. Schnell
CERN, Geneva, Switgzerland

TRANSVERSE COHERENT INSTABLITY IN THE KEK BOOSTER
Y.Kimura, Y. Miyehara, H. Sasaki, K. Sato, K. Takata,
K. Takikawa
National Laboratory for High Energy Physics
Oho-machi, Japan

A cavity operating at a harmonic k of the RF frequency
(Landau cavity) increases the spread in synchrotron frequency and
provides Landau damping of longitudinal bunch instabilities. This
gpread and the damping have been investigated for different har-
monics k, for cavity voltages Vk and for the cases where the ca-
vity is in phase or of opposite phase with respect to the RF vol-
tage. The last case with Vk = RP/k is of special interest and
gives a very large spread. One RF cavity in each ring of the ISR
has been modified so that it can be operated at the 3rd or 4th
harmonic of the RF frequency. It has been used to carry out expe-
riments on bunch stability and stable beams of up to 200 mA (in
20 bunches) have been obtained. This allows the injection of
large currents, and stacks with a high longitudinal density can
be obtained.

Since the last summer the beam intensity of the booster has
been raised to 3 - 5x10"ppp and a beam instability has been obsex
ved at about 14-18 ms after the beam injection. Position monite
indicate that the betatron amplitude grows coherently in the ho-
rizontal direction and beam losses with a frequency corresponding
to the horisontal betatron oscillation. The growth rate of the
oscillation is about 5 ms.It was found that the kicker magnet fo
the extraction is respomsible for the instability since it beco-
mes more rapid and always occurs at 17 ms when the terminator of
the magnet is removed. An intemse and narrow beam is more unstabl

TIOIEPEYHASI KOT'EPEHTHAS HECTABMIEHOCTH B BYCTEPE KEK
K.Kemypa, M.Mmaxspa, I'.Cacax#, K.Caro, K.Tarara,K.Tarurasa
HIXEN, Anommsa
[TPONQIEHAA CTABWIMSALIAA CTPYINMMPOBAHHHX IIVYKOB
B HAKOIMTENHIHX KOIHIAX OEPH C IIOMOIWEHO PE3CHATOPA,
BOSBEYEIAEMOI'0 HA BHCINX TAPMOHVKAX PATMOYACTOTH
T.opmmxonsu, C.Xancen, A.Xofmamn, E.llemapmr, Y.[Eexs
I[EPH, Eenepa, lpefiuapua

C xIrInomnoro JierTa HHTEHCHBHOCTH Iydra B OycTepe BO3pocya N0
3 = 510" mpoTOHOB B EMIyJIBCE, ¥ IpmMepHO Ha I4 - I8 mc mocie
HEXGKIEH HaGIDIaiach HeyCTOUIMBOCTH HYYRA. JaTYAKA NONORSHHA
IOy9YEA NOKASHBANT, YTO B I'OPHSOHTANBHOM HAIPABJIEEWHA BOSDACTaET
SMILIETYN& KOI'6DEHTHHX CeTATPOHHHX KoJeCaHWi!l ® MPOECXONAT IIO-
TEpH Iy9Ka C YACTOTOR I'OPHSOHTAJBHEX GETATPOHHHX KojeCaHwHil. M-
KpeMeHT HeyCTONYMBOCTH cocTamndeT 5 MC. BHACHEHO, YTO HeycTold-
YMBOCTE BHSHBSETCHA KHKEDHEM MATHMTOM IIA BHBOZA, T8K KaK OHA
JORIEBAeTCA B BOSHEK2ET Boerma Ha I7 Mc B ciydae, KOII& OTCYT-
CTBYET COIIACYOmNAA HATDPYSKA KHKED-MATHHTA. JETeHCEBHHI B yskuit
ny9ox Goxee HecTaCHNEH.

PesoHaTop, Bo3Oyxnaemulf HA TapMOHEKe k DAJHOYACTOTH (pe-
omarop Jlagmay) yBeqEdwmBaeT pasépoC CHHXDOTDOHHHX YACTOT H odye-
JoRTHBaeT saryxanue Jlammay Ajif IPONOJNEBHHX HeycrolftumBocre#t cryor-
ROB. STOT pasépoc H 3aTyXaHWE MCCJELOBAHH A PASIIMIHHX TaPMOHHR
k , HanpaxeHmit HA pesoHaTOpe Vi A cuydaeB, KOTNA HANDARe-
Hie Ha pesoHAaTOpe HaxommTea B dase ¥ B nporEBgfese C YCKODADIEM
Banpaxerwem. locnemumit cayuait mpm Vk"‘VRF“‘ mpencTaBadeT OCOGHHA
WTepec # maeT OYeHH GoNBmOLH pasdpoc. [lo omHoMy pesoHATOpy B
RARNOM HAKOMWTENBHOM KOJNBIE DONBepIVINCE: IEpelesiKe WA odecHmede-
HBY! BO3MOXHOCTE PAGOTH Ha TpeThell Wi 4YeTBEPTOl TApPMOHEKAX DAXUO-
WRCTOTH, OHW HCHONBSOBANHECH A MSY4EHHA CTACHIBHOCTZ CIYCTKOB

l(fnpn 9TOM OHIM DOJYYeEH yCTOHNUWBHe Iy9x® ¢ TOXOM %o 200 MA
B 20 cryorrax). STOT MeTOH IOSBOJNAET FHECKTHDPOBATH GOIBNHEE TO-—
K2 # nonywars CT'yCTKH C BHCOKO# IpONONEHO# IIOTHOCTED.
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BUNCH LENGTHENING IN DORIS, THEORETICAL MODELS AND EXPERIMEN
R.D. Kohaupt
DESY, Hamburg, FRG

According to the present theories of bunch lengthening,"
electron storage rings the bunch length can be increased by
1) potential well distortion and 2) energy widening. While po !
tial well distortion leaves the energy spread unaffected bunch
widening leads to an energy blow up due to longitudinal eingle
bunch instabilities with threshold behaviour. "

Energy widening is described mainly by three models:

a. longitudinal single mode modelj;

b. longitudinal mode coupling models

c. coasting beam model.

The bunchlength (energy widik) as a function of the bunck
current and the machine parameters is different for the diffe-
rent models of energy widening. One of the most important pro-
perties of model a. and b. is that the "tails™ of the particle
density are less widened than the core region.
In DORIS single bunch experiments were performed and results ar
interpreted in the 1light of these theories.

YIIVHEHWE CIYCTKA YACTHI B IIOPWC,
TEOPETHYECKME MOIENM ¥ SKCIEPYMEHTH

P.JIl. Koxaynr
JE3#, Temdypr, OPT

CorzacHo CymeCTBYDIEM TEOPHAM YAIEHEHEE CTYCTKOB B dJe€K-
TPOHHOM HAKONETEJIEHOM KOJBIE MOXET OPOMCXOIETH H3-3a: I) BOSMY
WEHEA NOTEHIMANBION fAMH; 2) YBeJIEYEHHA SHEPreTHYeCKOro pasipos
B T0 BpeMd KaK BOSMYmWEHHEe NOTEHIMANbHON AMH He BIEdeT Ha pasop
0 9HEPr'HAM, JUMPEHHe CTyCTKA 34 CYEeT YBeJHUEHHA SHEpreTHYecKO
pasdpoca IPEBONET K OPOROJBHOX HeycToftumBOoCTH, EMemme# mopo OF
XapaKTep. i
YBeawYeHEE SHEPTeTHIECKOTO pastpoca OMACHBAETCHA, B OCHOB
HOM, TpeMfA MOXNEJAMHS ‘

a) IpORONBHAA HEYCTONUHBOCTH HA OFHOM Mome;

6) MOmens, yURTHBAKMASA CBASH MEXNY DASIMIHEME MOJAMH;

B) MOXENF IEDKYIHDYONIETO IYUKA.

JumEa crycTra (SHepreTHYEOKAS NEDHHA) ARIAETCH Gyarmme
TOK& CTYCTKA M PasiEvYHA WIA PasHHX MogeXell yBeqwueHES SHepreTH-
9ecKoro pasdpoca. XapakrrepHoit weproit Momese# a) m 6) amugercs
TO, ¥TO XBOCTH IJIOTHOCTHE YACTHI YUHMDPADTCA MEGHBEE, UeM NEeHTDANb-
Had odnacTs. B JIOPIC G mpoBegmeHH 9KCHCPHEMEHTH C ONHEM CIYCT-
KOM, OPHBOXMTCA HHTEpPUDETAIEA DESYALTATOB B CBETE STHX Teopmit.

T'PYIIIMPOBKA YACTHIl YCKOPSIOIMM IIOJIEM B IPOTOHHQM CHEXPOTPOHE WGB3

T'.T.TypoB, B.K.llemGens
VHCTUTYT QU3UKN BHCOKIX 3Hepruii, Cepmyxos, CCCP

OmuCHBaETCA METOIMKA ITPOLONBHOM TPYIIAPOBKA ONHOPOZHOTO
Iytka, IMpKYJIUPYNmNETo B KamMepe CHHXPOTPOHA. I'DYNITHPOBKA OCYmEeCTB=-
J€TCA OCHOBHHM YCKODADINM IIOJIEM CHHXPOTDOHA ¥ HCIOIB3YETCH LA
yBeamieHuA 3QPeKTHBHOCTE 3axBaTa 4YACTHI B DEeEMM yCKOpeHus.

[IpEBOZATCA DPE3YABTATH SKCIEPEMEHTANBHOTO HECCJIEOBAHUA IDPYI--
IHPOBKH Ha& IPOTOHHOM CHHXPOTPOHe MDBJ.

PARTICLE BUNCHING WITH ACCELERATING FIELD
IN IHEP PROTON SYNCHROTRON

G.Go.Gurov, B,K.Shembel
Institute for High Energy Physics, Serpukhov, USSR

The methods for longitudinal bunching of a uniform (homo=
geneous) beam, circulating in the synchrotron chamber, are des-
¢ribed. The bunching is realized with the main accelerating
field of the synchrotron and it is used to increase particle
capture in the acceleration mode.

The results on experimental investigation ofrthe bunching
in the IHEP preton synchrotron are presented.
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NOITPA30BAHHHE YACTHIIN B HAKOIMMTEJAX
(DpErnameHRER# HORIAT)

f.C.Jlep6enen, A.M.Kormparenko, C.H.CepemHAKOB,
A.H.Cxpunckuit, I'.M.Tymaitkm, 0.M.llaTyHoB
UrorETyT Anepuoft ¢wsmxm CO AH CCCP, HOBOCHOHDCK

Jlan 0030p ODpPOBEREHHHX B JHCTUTYTe TEODETUYECKUX M SKCIEDH:
MEHTAJBHHX HCCJENOBAHH] NMOBENEHHA MONAPH3AIMHA UACTHI B HAKONATE=
JAX. B TeopeTwueckEX padoTax H3yUeHO IBEREHHE CIMHOB YaCTHI] B
IOPOM3BOJBHHX HEONHOPOIHHX HOJAX. ONHCAHH CHOCOGH INOJNYYEHHA IIyu-
KOB C 3aUaHHHM HANpaBlIeHWEM IOJNAPU3AIMK B HAKONMUTENAX ¥ YCKOPH-
Tenax. [lokas3aHo, 4TO NMEpEeMeHHHE IO HANPARIEHHD NOJIA HA yYaCTKE
OpPOHTH MOTYT HCHOJNB30BATHCA IJIA YCTPAHEHWS DEe30HAHCHOV IelosiApH-
3ali¥l NPE YCKOPEHHH MOJIAPU3OBAHHHX YACTUIl IO BHCOKUX DHEDPTHii.
BHACHEHH YCJIOBUA CYMECTBOBAHUA PAIMAITMOHHON NOJNAPH3ALNMA BJIEKTDO-
HOB ¥ NOBHTPOHOB. 0COG0 DPACCMOTDPEHH BO3MOXHOCTHM OGECIEeUYeHHA pa-
IUAIMOHHO! HOJIAPU3AIMH NP BHCOKHX DHEPTUAX. 1

PaccMOTpeHH MeTOINH U3MEpeHHA NONAPU3AIMHE ONMHOYHOTO ¥
BCTPEUYHHX IYYKOB ¥ CIOCOCH IpeNHAMEPEHHO!l INenoJApu3aliy. [[puBO-
IATCA Pe3yJbTaTH M3MEPEeHUA BPEMEHM H CTENEHM DaIMalMOHHOL IIOJ
samyE. MsyueHo IeficTBEe CIHHOBHX PE30HAHCOB. OIMMCAHO IPUMEHEHME
IOJIAPM30BAHHHX MYYKOB A ONpelesieHHA aGCOJOTHOI SHEPIMM YaCTHIL
B HAKONOHUTEJe H NPEIM3MOHHOTO CPABHEHMA AHOMAJIBHHX MATHHUTHHX MO=
MEHTOB 2JIEKTPOH& H IO3HTPOHA.

..

POLARIZED PARTICLES IN STORAGE RINGS
(Invited Paper)

Ya.S.Derbenev, A.M.Kondratenko, S.I.Seredniakov,
.AoN.Skrinsh, GoM.Tlmaikin, Yu.M.Shatunov
Institute of Nuclear Physics, Novosibirsk, USSR

Theoretical and experimental studies in the Institute (No=
vosibirsk) on the behaviour of particle polarization in the :
storage rings are reviewed. In the theoretical works the motion

of particle spins in arbitrary inhomogeneous fields was investi-
8ated. The methods to obtain the beams with a required polariza-
tion direction in storage rings and accelerators are described,
7t is shown that direction-variable fields on some parts of the
orbit may be used to avoid the resonance depolarization at
acceleration of polarized particles to high energies. The con-
ditions for the existence of radiative polarization of electrons
and positrons were revealed., The possibilities to provide the
radiation polarization at high energies were carefully conside-
red. The methods to measure the polarization of the single and
colliding beams are described. The results of measuring the time
and degree of radiation polarization are presented. The influence
of spin resonances was studied. The wuse of polarized beams
to find the absolute energy of particles in a storage ring and
to compare precisely anomalous magnetic momenta of electrons and
positrons is described.

YCKOPEHNE NQIAPH30BAHHHX YACTHI] B CHHXPOTPOHAX
I0 BHCOKMX SHEPTW

1.C.Jlep6eneB, A.M.KoHmpaTeHKC

ImeruTyT Anepro# dmsmkym CO AH CCCP, HoBOCHOMpCK

I3BECTHO, 4YTO B IOpOIeCCe YCKOPEHMA NONIPA30BAHHHX YACTHIL
(TPOTOHOB, 3JIEKTPOHOB ¥ JP.) N0 OYEHEH BHCOKMX SHEPTHI NPEXOIETCA
lepecexkaTh 3HAUMTEJBHOE UYMUCIO CIHHOBHX DE30HEHCOB, YTO MOXET IpH-—
BOIMTEL K pa3pymeHVD IOoJApU3almy. Jlenondpu3aiio MOXHO YCTDaHHTh
BBeleHNEM B NPOMEXYTKY YCKODHUTEJNA IOJNeil, CIWIBHO U3MEHADMUX PaBHO-
BeCHyn opMeHTaIMo choyvHa. OMICAHH KOHKDETHHE CXEMH, KOTZA B Pe3yib-
TaTe BBeNEHUA CIEIMANBHHX ToJeil (oGeclneuvBawmMX OTHOBPEMEHHO BOC—
CTaHOBJNIEHNE OPOUTH HA OCHOBHHX YUACTKAX) BEPTUKANBLHO OPHEHTHPOBAH-
HHl cIimH HA BHXOIE X3 NPOMEXYTKA OKA3HBAETCS IIE€PEBEPHYTHM. B TaKMX
CHTyaImaX CHWHOBHE DE30HAHCH HEBO3MOXHH IIpH JWGO# SHEPTHM, W CTe-
UeHE nmosApu3alm; MydKa COXPaHAEeTCA IIPM YCKOPEHWH ¢ amuadaTHdecKoil
TOUHOCTER.
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ACCELERATION OF POLARIZED PARTICLES TO HIGH ENERGIES
IN SYNCHROTRONS

Ya.S.Derbenev, A.M.Kondratenko
Institute of Nuclear Physics, Novosibirsk, USSR

tons, electrons, etc.) to high energies a considerable number
of the spin resonances had to be passed. This circumstance lea'
to the depolarization of the beam. The depolarization can be
agoided by introducing into the straignt sectiomns of the acce-
lerator the fields varying an equilibrium orientation of the |
spin, Some schemes are described where as a result of introdu -

cing the special fields (providing simultaneously the restortion
of the orbit on the main sections of the accelerator) a verticala

and the polarization degree of the beam remains the same during :

acceleration.

COXPAHEHVE NOJAPYBALVY SJEKTPOHOB B HAKOMATEIAX
TPV MEPECEYEHIM CIMHOBHX PE3QHAHCOB

f.C.JepGenéB, A.M.KOHIpaTEHKO, A.H.CkpuHcKHil,
0.M.laTyHOB
MerrryT amepHoft fmsmkm CO AH CCCP, HoBOCHOWPCK

paJEAIMOHEKX 3(peKTOB. OKCIEPEMEHTANBHO NOKA38HO COXPAHEHHe 0-
JAPE3aIME Op¥ CHCTPOM IPOXOXNEHHH DPE30HAHCOB C 0eTaTPOHHHMHI

GammAME. AmmadaTHUeCKOe HIPOXOXINEHHe De3OHaHca C yacTOTOH 00pE &=
HEA OCYMECTBJIEHO BBEJiGHWEM B IPOMEXYTOR HAKOMATENA BOIM-2M CHIE
HOT'0 IPOJNOJNBHOI'O MATHHTHOIO IOJA. -

CONSERVATION OF ELECTRON POLARIZATION IN THE STORAGE RINGS
WHILE CROSSING SPIN RESONANCES

Ya.S.Derbenev, A.M.Kondratenko, A.N.Skrinsky, Yu.M.Shatunov
Institute of Nuclear Physics, Novosibirsk, USSR

Different ways of rapid and adiabatic crossing of spin re-
sonances are discussed with account of particle synchrotron os-
cillations and radiative effects. The polarization was experimen-
tally shown to be conserved while rapid passing through the reso-
nances with betatron oscillations. The resonance at the revolu-
tion frequency has been adiabatically passed by using strong
longitudinal magnetic field in a straight section of the
storage ring VEPP-2M,

RESONANT DEPOLARIZATION IN A FLAT-TOPPED PROTON. SYNCHROTROE
A. Turrin
INFN, Laboratori Nagzionali, PFrascati, Italy

A calculation is presented of the asymptotic final states
of a spin 1/2 particle, initially in the ground state, in the
presence of a perturbing magnetic field when the precession an-
gular frequency sweeps exponentially toward an asynptotic value
which is close to a spin resonance line. The resulting very
simple formula reduces (at least for reasonable values of Machi-
De 's parameters) to the Proissart and Stora formmla in the case
vhere the depolarizing resonance is passed through, or, if not,
to the adiabatic following approximation formule.

The possibility of working without significant beam-depola=-
rization is predicted, even when the flat-top is placed slightly
:ei.:v (AE/Eresz few 107> ) an intrinsic or imperfection resonance

ail.
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PE3CHAHCHAA JIETIQNAPHSAIMA HA IDIATO MATHWTHOTO MOJS
B [IPOTOHH(M CHHXPOTPOHE

A.Topper
Haumonansnas Jladoparopea, dpackaTe, Hramma

[lpexmcTaBieHH pacvyeTH ACHMITOTHYECKEX KOHEUHHX COGTOMHM
YACTHIH CO COMHOM 1/2, Haxom#emefics NEPBOHAYANBHO B OCHOBHOM :
COCTOAHEN, B HPHCYTCTBHE BOSMYmMADMETO MATHETHOTO IOAA, KOTUA Mpe
IeCCHOHHAA yIAOBaA YACTOTA SKECIHOHEHIMANLHO CTPEMHTCA K QCHMIITOTE.
4eCKofl BeJNUNHe, KOTOp&d CIMSKA K JHHHE CIRHOBOTO pesoHaHCA.Kg ,'
HeYHAA BecHMa mpocres Qopuyia ceomEros (mo Kpaitmeft Mepe, Ind pa-
SYMHHX NapaMeTpoB NaHHO# MammHE) K QopMyne Opyaccapa & Cropa s
cryuad, KOTTAa HMeeT MeCTo UDOXOXEGHE® CIMHOBOTO DeSOHAHCA, WIN,
B DPOTHBHOM ciydae, K (opMyne amEadaTEIeCKOTO NpHCIMXCHNA.

[IpencrasHBaeTCA BOSMOXHOCTH PaGoOTH Ges CymeCTBeHHO! nemo
JAPHSENHE Jaxe B CJydae, KOTHa IJIATO PACHONAraeTcs HEeCKOIBKO
HERe ( AE/E og & 1073) €CTECTBEHHOT'O WM HCKAXEHHOTO pE30HAHC-

HOT'O XBOCTA.
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ceccus 1X. BbBOA U $OPMUPOBAHUE NMYYKOB YACTULL
s SM3UYECKUX IKCTIEPUMEHTOB

Session IX. PARTICLE BEAM EXTRACTION AND FORMATION

FOR PHYSICAL EXPERI MENTS

QOPMIPOBAHVE HE/TPVHHOTO IIVUKA
C VCTIONE30BAHMEM CHCTEMH IAPABQIMYECKMX JHH3

(Mpernamennnft noxnay)

I.T.Baparos, H.3.BukdyraroB, B.B.BacmireB, K.Hl.T'yOpmenxo,
E.B.Epemenro, C.A.Knases, B.U.Koros, 10.A.lacrourun,
P.A.PsaeB, B.ll.PuroB, A.B.CamoitioB, B.A.JepHOB
MucturyT usmKE BHCOKMX SHeprE#, Cepmyxos, CCCP

lznaranrcs OCHOBHHe (HSHUECKHE XADAKTEPHCTHKE H KOHCTPYE—

TUBHHE OCOCEHHOCTHE HefTpEHHOrO (oKycHpymmero ycrpoiicrTsa, cocros—
HEr0 #3 TpeX OCBLEKTHBOB HApAGONHYECKHX JHH3. (NECaHA CHOTEMa M-

TyrscHOrO mETaHWA, QopMmpyOmas B JHH38X OXHONOJNADHHE MMIYARC TO-
Ka ¢ ammrmErymo#t mo 500 KA ¥ FIATeNBHOCTE® 160 MEC. OGOCHEHH NaH-

Hie mo pesyasrareM padoTH PoxycEpymmero ycrpoficrsa.
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FORMING OF NEUTRINO BEAM WITH PARABOLIC LENS SYSTEM

(Invited Parer)

D.G.Baratov, N,Z.Bikbulatov, V,V,Vasiliev, K.I.Gubrienko,
E.V.Eremenko, S.A.Knyazev, V.I.Kotov, Yu.A.Lastochkin,
R.A,Rsaev, V.L.Rykov, A.V.Samoilov, V.A.Chernov

Institute for High Energy Physics, Serpukhov, USSR !

The paper presents a description of the principle pm/'sic;i
characteristics and design properties of a neutrino focusing
system, consisting of three objectives of parabolic lenses. Thﬁz
pulsed power supply system, that produced single-pole current
pulses with the amplitude up to 500 kAmps and duration I60 ps,;
in the lenses, is described. The data on the results obtained
from the operation of the focusing device have been summarized%

CBETOCWIHHA OITHKA C BOIHIMY MATHIATHEMY [QIAMU
LA 3OPEKTHBHOTO MOMYYEHWA IVIKOB BTOPWYHHX YACTHII

B.%.basgnoB, I'.U.Bynkep, I'.C.BwuieBansn, T.A.BceBosoxckas,
J.J.JammnoBs, B.M.Kapacok, I'.l.CmibBecTpoB, B.A.Tawpckuii
MreTETYT AnmepHo#t fmsmkm CO AH CCCP, HOoBOCHOMpCK

[lpeficTaBIeHH Pe3yJIBTATH UCCIENOBAHUA ¥ CO3JAHUA CBETOCHIB=
HHX ONTHYECKEX YCTPOHRCTB ¢ MarHWTHHMM Houamy nopanka 100 k9 # '
Gosee A 5PPEeKTHBHOTO HOJNYUEHHS IO3UTPOHOB, AHTHUIIPOTOHOB X

TC-ME30HOB.

IS CHCTeM 3JEKTPOH-IO3HTPOHHON KOHBEDCHM HE KOMILIEKCax
BOII-1I = BIII-I paspadoTaHH UWIKHIPAYECKHE JUTHEBHE JUH3H C IO=
aama 50-I00 k3 mna POKYCHPOBKH SJEKTPOHHOI'O ¥ MO3ETPOHHOTO Myd4=
k0B ¢ sHeprmeit I00 + 450 MaB. <

Cucrema addexTUBHOl IPOTOH-QHTHIPOTOHHOA KOHBEpCUM IJiA P
eKTOB HakomETeNeil aHTHIIPOTOHOB BKINYAeT B celd [WIMHIPAYECKAE
auH3H ¢ moaAME %o 300 k9 mia QOKYCHpOBKE NPOTOHOB HAa KACKANHYW .
MEmEHb B OPOMEXYTOUHO! (POKYCHPOBKM QHTHIPOTOHOB B MHANEHH, a TaK-"

7

g6 MapadoNMyecKyD JUH3Y 3 Oepwuidsa ¢ moneM ~I40 KD ¥ yriom co-
¢upanua 0,12 cp mis co6upaHWA aHTUIPOTOHOB. B IMIMHIPDAYECKHX
JVH38X B KaUeCTBe IPOBOINHEKA NpUMEHAeTCA XUIKW{ HaTpmil, KOTOpHH
POKAUMBAETCA Yepe3 CHCTeMy IOCje KAXNOTO EMIOyJbca, UTO NO3BOJA-
eT BECTH DAGOTy HA YACTOTE B HECKOJIBKO I'€pIl.

Pa3padoTaH TPOEKT aKCHANIbHO-CHMMETDHYHOI JIMH3H THa napa-
GoMuecKoro 3epkasa ¢ nojsem ~I00 K9 mnA COCHMpAHEA T -ME30HOB
puskux sHeprmit ( ~30 MsB) B yrme IO cp.

WIDE-ANGLE OPTICS WITH STRONG MAGNETIC FIELDS
FOR EFFECTIVE PRODUCTION OF SECONDARY BEAMS

B.F.Bayanov, G.I.Budker, L.L.Danilov, V.I.Karasytk,
G.I.,Sil'vestrov, G.S.Villewald, T.A.Vsevolozhskaya,
V.4 .Tayursky
Institute of Nuclear Physics, Novosibirsk, USSR

In this report the results of designing and construction
of wide-angle optical devices with magnetic fields of I00 kOe
and higher for the effective production of positron, antiproton
and To-meson beams are presented.

For electron-to-positron conversion systems at the VEPP-II
and VEPP-III machines, the cylindrical lithium lenses with mag-
netic fields of 50-I00 kOe for focusing the electron and posi-
tron beams of I00-450 MeV energy were elaborated.

The system of effective proton-to-antiproton conversion
for projects with antiproton storage rings includeg the cylind-
rical lenses with magnetic fields up to 300 kOe for focusing
protons on a cascade target and for intermediate focusing and a
lens collecting the 2 GeV/c antiprotons. The last one is a pa-
rabolic lens made of berillium with a field of ~ I40 kOe and an
acceptance angle of 0.I2 sr., In these cylindrical lenses liquid
Natrium is used as a conductor, It is pumped through the system
after sach current pulse, that permits to operate at several
Herz rate.,

The exially-symmetric magnetic lens of a parabelic mirror
type with magnetic field of the order of I00 kOe was designed
for collecting low-energy (~30 MeV) rt-mesons in a  solid angle
of I0 sr.

73



HEKOTOPHE HOBHE BOSMOEHOCTH POPMVIPORAHMA IIVYKOB BTOPWYHHX

A.E.Byrneft, B.B.TaspmioB, B.B.Tauypun, H.A.TopamuoB, B.A.Fxop.

M.M.Kan, I.H.RommparseB, A.M.Jmnxmn, H.H.Jyxemkm#t, T'.I.MoaxoTro;

M.B.llaBnoB, H.H.[omenoB, B.D.Pycmuos, E.H.TapxoBckmii,
B.B.%enopoB, b.F.llBaprvan

HHCTETYT TEOPETHYECKO# M SKCIepEMeHTainHOl fwsmkm, Mocksa, CCI

I. [pE momom® XKyGneTa KBANDYHONBHHX JIMH3 H CHOIEANEHHX
ROJNEMATOPOB CHODMEDOBAH YHHBEDCANBHHA IYYOK BTODHUHHX 3aDAXEH:
HHX YACTHI B KaHajle, He COTepEameM IOBOPOTHHX MATHHETOB. Ma
TOPH MepeKpHBADT He Gojee 70% mONESHOX amepTypH KBAIDYNOIHHHX
aEEs. KaHan BHpenAeT YaCTHIH HYXHOTO SHAKA M BEJNUYMHH HMIYJICA |
oCecnevmBaeT paspeNeHEe IO EMIYAECaM He xyxe & I0%. Takoft cmoco
GopMEpOBAREA IYYKA NENeCOOCPASHO HCHONB30BATH I KATHGDOBKHE C
IOMOMEN SaPAXCHHHX YACTHI] anmapaTypH, pacIoNoXeHHo#l Ha RaHajax
HefATpaNFHHX YACTHIL. :

2. OKCHEepEMEHTANbHO IOKASAHO, UTO, OTCHDAS YACTHIH C HM-
IyNBCAME BHME, JeM EMIYJIEC IDOTOHOB B YCRODHTEJNE, MOXHO HOJNydam
0es IPEMEHEHHA 0CEIApaTOPOB WHCTHE IYYKE ANep NeliTepus W TPHTHA
B JOOOM YHEBEDCAJIBHOM KaHaJe. ? EMITyIBCE OPOTOHOB B YCKODHTENE
2,2 ToB/c ® mETeHCEBHOCTH 3° IO p/IEKN B YHEBEDCANBLHOM KAHAJE
C yryioM BHBOjmA 3, 5° moxydeH mydox d ¢ mMmyascoM 2,35 I'aB/c mH-
TEHCHEBHOCTED OKONO I0® d/mikn ® mywor t c mMmyascoMm 2,7 TeB/
HHTEHCEBHOCTED OKOJIO 2 t/IEKI. B 9THX Iy4KaX HpEMECH ODOTOHOB
cooramnsger He Gonee 0,5%, a mpamecs t B myuke d oxoxo I,5%.
dror mpocTo#f cnoco PopMEpOBAHEA HE OPOTOHHOM CHEXDOTDOHE Hyd-
KOB d B t LenecoolpasHO MCIOJIBSOBATH I OGIYUEHHS IYSHPHKOBHX
KaMep.

SOME NEW POSSIBILITIES FOR SECONDARY BEAM FOCUSING
A.E.Bookley, V.B.Gavrilov, V.V.Gachurin, N.A. Goreinov,
B.A.Ezhov, M.M.Katz, L.N.Kondratiev, A.M.Lipkin,
N.N.Iughetzki, G.P.Molotkov, M.B.Pavlov, N.N, Pomelov,
V.Yu.Rusinov, E.I.Tarkovsky, V.B.Fedorov, B.B.Shwartzman
Ingtitute for Theoretical and Experimental Physics,
Moscow, USSR

1. Universal charged secondary beam is formed with the
help of douplet of quadrupole lenses and special collimators i
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the beam channel without bending magnets. The collimators cover

| goout 70% of the useful quadrupole lens aperture. The beam chan-

pel separates particles of any required sign and momentum with
¢he momentum bite P/P better tham $+10%. Such beam focusing
gethod is useful to calibrate measuring devices installed in
geutral channels.

2. It has been shown, that pure deuterium and tritium
peams could be obtained without separators in any universal
peam transport system if secondary particles with the momentum
pigher than that or accelerated protons 'ere1aolected. At pro-
ton momentum of 2.2 GeV/c and intensity 3-10 ' ppp 2.35 deute-
rium beam with the intensity of 104 dpp and 2.7 GeV/c tritium
beam the intensity of about 2 tpp wes obtained im the univer-
gsal beam channel. Proton impurity in such a beam did not excesd
0.5% and tritium fraction in the deuterium beam was about 1.5%.
This simple tritium and deuterium beam focusing method is use-
ful for bubble chamber irradiation.

METOL MOIYYEHVL TIONsIPU3OBAHHHX KBASYMOHOXPOMATUYECKMX ®OTCOHOB
BHCOKO/ SHEPTYM HA YCTAHOBKAX CO BCTPEYHBMY IIVUKAMM

10.A.BamvakoB, E.T'.BeccoHOB
dusmaeckel mEcrETyr md. [I.H.ledenmema AH CCCP, Mocksa

I TOJyueHus NOJIAPA30BAHHHX KBA3WMOHOXPOMATHYECHKMX $OTOHOB
BHCOKO# SHEPI'HM IpeLjaraeTcs yCTAaHOBUTEL B IpsMoJIAHeiHOM TPOMEXEyT-
ke HAKOMWTEJS CHOMpaJbHHA OHLYIATOP, opMupywumil HOmEpedHoe Nepno-
IMyeckoe MATHHTHOE NoJe. [Iph IPOXOXNEHNH dYepe3 OHEYJAATOP SJEeKTpo-
HH (IOSMTDOHH) MCIYCKANT IOJAPH30BAHHOE Y3KOHANDABIEHHOE KBASH-
MOHOXpOMATHYECKOe 3JeKTPOMATHATHOE H3JIyYCeHHe. KoMITOHOBCKOE pac—
CefHMe DTOT0 MBAYUEHWA HA BCTPEUHOM IIYYKE YACTHIl OPHBOZET K odpa~-
30BaHII0 MyYKa KBa3EMOHOXPOMATHYECKHX LHMDKYJADHO NOJIADE3OBAHHHX
GoToHOB, OGNAmAMIMX SHEpIHeil, ONW3KOH K 2HEPIUH JaCTHI| BCTPEYHOTO
Uyuka. [I[pM NOCTEIHYTHX B HacToAmee BpeMd CBETHMOCTAX JCTAHOBOK CO
BCTpeuHHMH OyYKAMM MOXHO OXUIATH NOJY4YeHWE OKOJIO I0” $oTOHOB BH~—

COxoit 9HEepIWH# B CEKYHLY.
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METHOD TO PRODUCE POLARIZED QUASIMONOCHROMATIC HIGH ENERGY PH
ON COLLIDING BEAM FACILITIES

Yu.A,.Bashmakov, E.G.Bessonov
P.N.Lebedev Physical Institute, Academy of Sciences of the ss

Moscow

It is proposed to install a helical wiggler that forms
transverse periodic magnetic field in the straight-section of
electron storage ring to produce polarized quasimonochromatic
high energy photons., Electrons (positrons) passing through the
wiggler emit polarized quasimenochromatic photons in the forwa
direction, which can be rescattered by the electron, moving in
opposite direction, thus producing quasimonochromatic circular
polarized photons with the energy close to that of colliding
beam particles. One may expect that about 106 high energy pho-
tons per second will be produced in the storage ring with reas

able luminosity.

VCTIQTESOBAHUE CTIMPATEHOTO OHIYIATOPA HA SIEKTPOHHHX IIVYKAX
BHCOKOt 9HEPTYM NPOTOHHHX CHHXPOTPOHOB JJIf PA3NENEHWA YACTHI
1 TIOAYYEHNA KBASMMOHOXP(MATHUECKMX BOTOHOB

J.2.Andepos, D.A.Bammaros, E.T.BeccoHoB, B.E.ToBOpKOB
Owsmuecku#t mucTETYT mM. II.H.JleGemea AH CCCP, Mocksa

IlnA CO3mAHNA HA OPOTOHHHX YCKODETENAX NyYKA SJIEKTDOHOB
BHCOKOR SHEPI'EM C Majnoff MpPEMECED ANpOHOB NpENIAraeTCH HCIOMb—
80BaTh PASNIATME NOTEPh SHEPI'WM HA HBJIYUECHEE 3JEKTPOHOB ¥ ampo-
HOB IDH MX IBEXCHHE B COHDPQILHOM OHIYJIATOpe. IIORKASAHO, UTO HC-
IOJIbBOBAHAE CBEPXIPOBOIANEX CINHPANBHHX OHLYIATOPOB IOSBOJHAT
OCYMIECTBETH HEOOXOIEMOE DasNeNeHHe SJIEKTPOHOB X AIPOHOB.

PaccuaTpEBaeTcs BOSMOXHOCTS OGDASOBAHMA HHTEHCHBHHX IOTO-
KOB NOJAPHSOBAHHHX KBASHMOHOXPOMATHYECKEX (OTOHOB BHCOKOM 9HED;
OpE TOPMOXEHHH 3JIEKTDOHOB C aHeprme#t Bmme I00 I'sB B CIIEPaJIEHOM
OHIyNATOPE. [IPHBONATCA CHEKTPAIBHO-YIVIOBHE H NOJADHSAIMOHHHE XA=
PaKTEPHCTARA HSNYUEHHA YABTPAPEIATHBACTCKOTO SJMEKTDOHA B CIHE-
DaJIbHOM OHIyJATOpE. IIPONyCRAHME SJIEKTPOHHOIO Iy9YRA C HHTEHCHB-
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g0CTHED N = IO8 e /EMn depes OHAYIATODP RANHOR

oFOM 2 CM HOSBOJIET IONYYHETH I
paadpoocu. lipr HSMeHeHEE SHEPI'EE 3JieKTpoHOB oT 100 mo I000 T'sB

sgepTEa PoToHOB MeHAerca or 3 mo 300 MsB.

40 ¥ ¢ mepE-
o doToHOB ¢ ST-HEM SHEPTeTEYSCKEM

ON USING HELICAL WIGGLER MAGNET WITH HIGH ENERGY ELECTRON BEAM
FROM PROTON SYNCHROTRONS FOR PARTICLE SEPARATION
AND QUASIMONOCHROMATIC PHOTON PRODUCTION

D.F.Alferov, Yu.A.Bashmakov, E.G.Bessonov, B.B.Govorkov
P.N.Lebedev Physical Institute, Moscow, USSR

The difference in energy loss for radiation by electrons
and hadrons passing through a helical wiggler magnet is sugges-
ted to be used to obtain a high energy electron beam with small

hadron impurity.
A possibility to produce intense polarized quasimonochro-

matic photons by slowing down of electrons with energy more

than I00 GeV in the helical wiggler is considered. The spectral-
-angular and polarization characteristics of the ultrarelativistic

electron radiation in the helical wiggler are presented.a
Transport of electron beam with intemsity Ng = IO“e7/pulse

through a 40-m long wiggler with 2 cm period would yield 10 pho-
tons with 5% energy spread. The increase of electron energy from
100 to I000 GeV changes photon energy from 3 to 300 MeV.

VCTIONE30BAHUE OCOBEHHOCTE/X B3AMMOIENACTBUA 3JIEKTPOHOB ¥ NO3UTPOHOB
C MOHOKPUCTAJUIAMU IJI YITPABIEHWA IAPAMETPAMM IIVYKOB
YACTHI BHCOKHMX 3HEPTHit

T.l.Bovyer, B.H.Bereko, H.A.T'pmmaes, I'.].Komanemko,
B.H.Kyaméada, B.l.Mopoxosckmit, B.H.llpamMenxo
JmESERO-TexXHNYecKEl EHCTETYT AH YCCP, XaphxoB

[[puBelieHH SKCIEPHMEHTAIbHHE JAHHHE [0 H3y9EHHD B3aEMOZEiH--
CTBHA SJEKTPOHOB H IOSHTDOHOB ¢ sHeprue# I I'sB ¢ MOHOKDHECTAJLIAME.

lloka3ano miuwarze 50PexTOBR GNOKEPOBKE X KaHAJIVDOBAHHA HA
IPOIIECCH JUPYTOT'O PACCeAHHMA, TOPMOSHOTO H3JNYYEHHA ¥ AHHATHILAINN.
OGCyRIeHH BO3MOXHOCTH MCIOJNB3OBAHUA HAGIDIAEMHX gpieHER A

yIIpaBiieHus IapeMETPaM: IyYKOB BHCOKOA 3HEPIWH.



ON THE USE OF PECULIARITIES OF ELECTRON AND POSITRON INTERACTT

WITH SINGLE CRYSTAIS
FOR CONTROLLING HIGH ENERGY PARTICLE BEAM PARAMETERS

G.L.Bochek, V.I,Vit'ko, I.A.Grishaev, G.D.Kovalenko,
V.I.Kulibaba, V.L.Morokhovskij, B.I.Shramenko
Physical-Technical Institute, Kharkov , USSR

Experimental data on the interaction of I GeV electrons
and positrons with single crystals are presented. The influence
of blocking and channelling effects on elastic scattering,
bremsstrahlung and annihilation processes is shown.

The authors present the discussion of the possibilities

to use the observed phenomena for controlling high energy beam
parameters, ‘

BOBMOEHOCTY CIEKTPOCKOIMYECKMX SKCIIEPYMEHTOB HA CBEPXTOHKUX |
BHYTPEHHIX MMIEHTX B HAKOIMTEIAX TRENNX 3APTEEHHHX YACTMLL
C JJIEKTPOHHBM OXJAKIFHUE

T.U.Bynkep, H.C.luxanckmit, H.H.MemxoB, B.B.Ilapxomuyk,
X.B.llecrpuroB, C.T.Iomos, A.H.CxpuHckaii
HucrETyr amepro#t fwsmrm CO AH CCCP, HoBoCHGEDPCK

Onmcansoe IPEMEHEHHE MEeTOINKH CBEPXTOHKHX BHYTPEHHMX MHIEHE
¥ 9JIGKTDPOHHOT'O OXJIAXNEHNA HA HAKONATEJLIX IIPOTOHOB, aHTnnpo'ronon,‘

HOHOB IOSBOJIAET CYMECTBEHHO JIYYIUTE 9HEPreTHYeCKoe paspemeHne
IOpE BHCOKO! cBeTmMOCTH 9KCIepHMEHTAa .

CoelManbHH HHTEpEC 5TOT METOX IpEOCpETaeT IA SKCHepHMEH—
TOB C NOJAPESOBAHHHMM [YUYKAME ¥ MEMEHAMH.

POSSIBILITIES OF SPECTROMETRIC EXPERIMENTS
WITH SUPERTHIN INTERNAL TARGETS IN HEAVY PARTICIE
STORAGE RINGS WITH ELEGTRON COOLING

GoI.Budker, N.S.Dikansky, I.N.Meshkov, V.V.Parkhomchuk,
D.V.Pestrikov, S.G.Popov, A.N.Skrinsky
Institute of Nuclear Physics, Novosibirsk, USSR

An application of the superthin internal target and electron

cooling techniques in the experiments at storage rings for pro-
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0DS 3
tbly energy resolution with high luminosity of the experiments.
8

antiprotons and heavy ions enables us to improve consider-

The superthin target technique associated with electron

ooling becomes of a particular interest in the experiments with
c
po]_arized beams and targets.

CALCULATION OF POSITRON SOURCE YIELDS
M.B. Jemes, R.H. Miller, B.M. Woo
SLAC, USA

Two recent failures of the positron source solenoid have
jed to a design study of more conservative coils. Great improve-
pents in computers and Monte Carlo programming make the present
study more thorough than was possible at the time of the original
gource design. A Monte Carlo program bas been used to calculate
the distribution in phase space of the electromagnetic shower
from the target of the SLAC positron source. Positron and elect-
ron distributions were calculated for copper and tungsten targets.
A ray tracing program was used to calculate the acceptance of the
focusing system. The existing source makes use of an adiabatical-
1y tapered solonoid. The yield of this system has been compared
with two altermatives: a proposed modification of the tapered so-
lonoid and a focusing system using a short solonoid as a2 quarter-
wave phase space transformer. The calculated yield for the exis-
ting system is in reasonable agreement with experimental observa-

tion.

PACYET MCTOYHMKOB IIO3WTPOHOB
M.B.Jzetuc, P.X.Mmizep, B.M.By
CJIAK, CHA

IiBe MOCHENHEE HEyIAYH B CO3NAHME COJEHOWIHOTO HCTOYHHKA
IOSETPOHOB CHEJANE HeOOXONHMHM HCCIEeNOBaHHS doJyiee KOHCEpDBATHB-
HHX xarymek. Boubimo#f mporpecc B BHUYMCIUTENBHOX TEXHHKE H B
IIpOTpPaMMEDOBAHEE MeTOHOM MomTe-Kapno Renaer HacToAmee HSYYEHHE
Goyee TOJHHM, HUeM 3TO GHIO BOSMOXHO BO BpEMI KOHCTPYEPOBAHNAA
IepBOHAYANBHOTO HCTOVHERA. [IporpamMa MonTe -Kapio HCIONB30BANACH
IIA BHUMCHEHHEA pacopefieieHEs B (asoBoM IPOCTPAHCTBE SJIEKTpOMAT-
HETHOT'O KACKANA C MHmMEHH MOSHTPOHHOI'O HCTOYHHKA CJIAK. Pacmperne-
JIeH®A TOSHTPOHOB E SJEKTPOHOB GHIM BHYHCJEHH JYIA MegHO# E BONBH-
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pamopoit MEmenefi. [porpamsa BHYNCJIEHEA TPAEKTODHH! HOIOJIBSOBANAQ:
nua pacvera arcemraHca foxycEpyomeft cEOTeMH. B cymecTBynmeM 3

TOYHNKE HCHONBSYeTCA amEadaTHiecKas CONEHOENHAR JOBYHWKR.
Buxox B 8TOR CHCTeMe CDABHHBAeTCA C XBYMA NDYTEME BOSMOXHHME
BADHAHTAMH: ODEEAOXCHHEM BADHAHTOM OOJNEHOEZHO#  JOBYNKE H B
anroM foxycmpymmefl cECTeMH, HCHONBSyMme# KopoTKmit COJICHOMTHE
YeTBEPTHBONHOBHE  rpaHOfopMaTOD B $SOBOM IpOCTpAHCTBE. Pacyeme
HHlt BHXOX MIf OyWOCTBYRmEN CHCTEMH HAXONHTCA B XODOWeM COIVIACHE
O SKONEPEMEHTANBHHME NAHHEMH. :

YIYUIEHNE BPEMEFHOZ CTPYKTYPH IMVUKA
[PV MELJTEHHOM BLBOIE V3 YCKOPUTENA VB2 HA 2HEPTU 70 T3B

B.K.BopoOreB, A.B.JleBun, J.J.Mofizkec, K.II.MH3HUKOB,
B.M.Tarapenko, K.C.denoron
MuHcTHTYyT QM3VMKM BHCOKMX »Heprwmii, Cepryxos, CCCP

CoolmanTesl 3KCOEDEMEHTANBHHE De3yAbTaTH MKCCJAEINOBaHWd II0
JAy4meHHO BPEMEHHOM c'r%m'ypu OyuKa OpE MEeIJIEHHOM BHBOIE IPOTOHOB
HHTEHCHBHOCTED IO 3-I0~° uacTuu B uMOyabce 3a Bpemd Gojee I c.

[IpEBOIATCA aMILIETYIHO-Pa30BHE XapaKTEepPHCTHKM DE30HAHCOB dgf
TATPOHHHX KoJle0aHHmi BTOPOTO ¥ TPETBETO INODAIKOB.

OOECHBANTCA METOLH YMEHEBIEHUA MOIYJALMY ILIOTHOCTH BHBOIU-
MOTO IIyUKA C WCNONb30BaHWeM OOpaTHO! CBASH IO MYyYKYy ¥ METOIH na§f~
METPHYECKOT'0 NONABJEHHA MyJbCalii ¢ yJeTOM HOJYy4EeHHHX AMILIXTYIHO:
$a80BHX XapaKTEpHCTHK. )

ON IMPROVING BEAM TIME STRUCTURE DURING SLOW EJECTION
AT THE IHEP 70 GEV ACCELERATOR

V.K.Vorobjov, A.V.Levin, L.L.Mojzhes, K.P.Myznikov,
V.M.,Tatarenko, Yu.S.Fedotov
Institute for High Energy Physics, Serpukhov, USSR

The experimental results on improving the beam time struo%
ture during slow ejection of protons with the intensity up to ]
3x IOIappp are reported. ¥

Pulse-height phase characteristics for the third and S6=
cond order resonances of betatron oscillations are presented.,

The methods to reduce the modulations of the ejected beam
density with the help of the beam feedback as well as the
thods of parametric suppression of pulsations are described
with account of the obtained pulse-height phase characteristics,

me-

0 MELJFHHOM BHBOLIE U3 CILIXPOTPOHA
A.T.CTagHAKOB
VHCTHTYT TEOpeTHYECKO#t W SKCIEepUMEHTANBHON (U3UKHE,
‘fockBa, CCCP

PacCMOTDEHO ONHOBPEMEHHOe NelicTBHe HBYX CIU3KUX HeJuHei-
jHX DE30HAHCOB Ha DpaiMaibHHE KOJeGaHuA 4acTHL B CHHXPOTPOHe. Men-
JeHHHl BHBOJ YaCTHIl IPOMCXONUT BCJENCTBAE DACKATKH KonedaHuil MoK
IeilCTBMEM HEJWHEe#HOTO pe3oHaHca TPeThero IOPANKA. Bropoit, Gnu3kuit
K HEMy HeJMHellHHii pe3oHaHC, ABNAETCA CTPYKTYPHHM. OH IPHHAT BO
BHAMaHWe IJiA pacueTra NONYyCKA Ha COOTBETCTByWImEe DeryisipHoe HeJn-
geiiHOE BO3MYMEHME MOJA KOJEBIEBOTO BJEKTPOMATHHTA. (lLeHeHA TakKxe
IO/ HEBHBEIEHHHX YaCTHMl, IPOIOJRAKIMX IHDKYJMDOBATh B BAKYYMHOM
Kavepe CHHXPOTDOHA NOCTE NepecedeHms HEJNMHeHHOTO pe3oHaHCa TPeTh-
ero NopAlKa. UMCJeHHHe pacueTH CIeJiaHH i OPefJIORKeHHO!l HENABHO
HOBO# MATHMUTHOl CHCTEMH NMPOTOHHOTO CHHXpOTpoHa UT32.

ON THE SIOW EXTRACTION FROM SYNCHROTRON

4.G.Stadnikov
Institute for Theoretical and Experimental Physics, Moscow,USSR

Simultaneous influence of two adjacent nconlinear resonan-—
ces on particle radial oscillations is considered. Slow extrac-
tion is caused by nonlinear third order resonance. The second
close resonance is structural, It was taken into account to cal-
culate the tolerance on the corresponding regular ncnlinear
field perturbation in the circular electromagnet. The fraction
of unextracted particles, which continue to circulate in the
vacuum chamber of the synchrotron after crossing the nonlinear
third order resonance is estimated. The numerical calculations
have been made for a recently proposed new magnet system of the

ITEP proton synchrotron,
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BOMPOCH GOPMMPOBAHWA IDIOCKO/ BEPUMHH
MATHITHOI'O IIQIA SJIEKTPOHHOI'0 CHHXPOTPOHA

B.II.Toruaperro, 0.A.IyceB, A.Il.JleGemeB, H.C.Pe3umkoBa,
B.Il. dexopoB

Hay4wHO-HOCNEROBATENBCKEE MHCTETYT 2JeRTpofmsHYecKO# ammapartyy

m. JI.B.Bfpemona, Jllemmnrpan, CCCP

PaccMaTpHBanTCA BO3MOXHHE CXEMHHE DENEHHA YCTPOHCTB fopMu=
POBaHEA IUIOCKO! BEpUMHH HANPARIADMETO MATHATHOTO NOJA B 3J€ 7
HHX CHHXPOTPOHA&X Il O0GeCHedYeHWs MEeLIEHHOT'O BHBOJIA 3JEKTDOHOB ¥
BONOPOCH CHHXDOHHSAIMAM IHMKJIOB YCKODEHHA C 4acTOTO# mmrammelt ceTw,
[lpoBOmHTCA aHANW3 SKOHOMHYHOCTH ¥ HANEXHOCTH YKA3AHHHX yCTpoite
PaccMaTpuBapTCA BOIPOCH (OPMHMPOBAHHMA IVIOCKOH BEDIMHH TOKA B 3Jie
TPOMATHATAX CIEIMANBHOI'O HA3HAUEHWA JIJIA KAHAJIOB BHBOIA I Tpanc-r
IOPTHPOBKH IydKA. 3

ASPECTS OF FLAT TOP FORMING
OF ELECTRON SYNCHROTRON MAGNETIC FIELD

V.P.Goncharenko, O.A,Gusev, A.P,Lebedev, N.S.Rezchikova,
V.D.Fedorov

D.V.Efremov Scientific Research Institute
of Electrophysical Apparatus, Leningrad, USSR

Pogsible circuit schemes of the magnetic field flat top p
forming devices in the electron synchrotrons to provide the :
electron slow extraction and the aspects of the acceleration
cycle synchronization with the mains frequency are considered.h
The analysis of cost and safety of these devices is presented.
The aspects of the current flat top forming in the special eléwr
tromagnets for the beam extraction and transport channels are
considered. '

METQN XBOHOTO HABETEHWT IIVYKA
HA BHYTPEHHWE MVIEHY CHHXPOTPOHOB BHCOKVX 3HEPTHi

X.A.CmvmonAH, A.P.Tymaman
Epenancrmit jmsuueckut macTETyT, CCCP

=3

B PN

llokasano, 9TO ONHEM DANMANBHHM JIOKAJNBHO-HE3aBUCHMHM HAB
ZeHueM IMPKYJIEPYDIMX 9aCTHL ONHOBPEMEHHO Ha IBe ¥ Gosee MmumeHell

pleKTPOHHOTO CHHXPOTPOHA HEBOSMOXHO OCECHeYHT: HE3aBHCHMOE fiene-
g#e WHTEHCHBHOCTH YCKODEHHOTO Iy9YKA MEXNY MHNEHAMA C COXDAHeHWEeM
ppeCOBaHN, MPeNbARNAEMHX K NapaMeTpaM BHBOIWMHX MyYKOB.
[lpemioxeH ¥ paspadoTaH MeTOX NBOHHOTO HABENEeHHA NydYKa, CYm-
#OCTH KOTODOTO 3aKipuaeTcs B CJefykmeM. B KOHIE KAXNOTO Ljiia yc-
KOpEHHA NYYOK CMEemaeTCsA ONHOBPEMEHHO B NBYX B3AHMHO UePIEHIMKY-
JADHHX IUIOCKOCTAX, IPE STOM 34KOH DAIMANBHOTO CMENEHEA IoNCHpaeT-
ca W3 ycuoBHit ofecrnevyeHud PaBHOMEDPHOCTH BHBOZA 9YACTHI, & 38KOH
BEPTHEKANBHOTO CMEmMeHUA — A oecrnedeHms TpeyeMoTOo 3HAYEHHA CYyM-
MapHOTO KONHMYEeCTBA dacTHll, COpaCHBAEMHX HO JAHHYD MHUIEHSb.
Tloka3eHo, 4TO HCIONB30BAHEE METONa HO3BOJHT ONEPATHBHO Iepe-
pacIpeNieNIATh MHTEHCHBHOCTR YCKODEHHOTO IyUKa MEXIy MENMEHAME B He-
OTPAHMYEHHOM Janma3oHe COOTHOmMEHMHt ¢ COXpaHeHWeM BCEX TpedoBanmit
K IapaMeTpaM BHBOIMMHX IyUKOB, & Takxe HalileHH yCJIOBEA, obecnedn-
palme HE38BHCHMOCTH PAaGOTH OXHOK MEmEHE OT PacOTH OCTANBHHX.

THE DOUBLE-PLANE DEFLECTION
OF HIGH ENERGY SYNCHROTRON BEAM ONTO INTERNAL TARGET

EKh.A.Simonian, A.R.Tumanian
Yerevan Physics Institute, USSR

It is shown that using only the radial locally indepen=—
dent deflection of circulating particles onto two or more tar-
gets of electron synchrotrons one cannot provide an independent
distribution of the accelerated beam intensity between the tar-
gets maintaining the requirements of the ejected beam parameters.

A method for double-plane deflection of the accelerated
beam onto the synchrotron targets has been proposed and deve-
loped. According to this method at the end of each acceleration
cycle the beam is shifted simultaneously in two mutuslly per-
pendicular planes, the radial and vertical shifting laws being
chosen to provide the uniform particle ejection and the required
number of particles incident onto the given target, respec-—
tively. It is shown that the application of this method allows
to redistribute operatively the accelerated beam intensity
between the Largetd in an unlimited range of intensity ratio
maintaining all the parameters of the ejected besms. The condi-
tions allowing to provide an absolute operation independence
of the targets are obtained.



DECELERATION OF ANTIPROTONS FOR PHYSICS EXPERIMENTS AT LOW ENERGY
(A low energy antiproton factory)
K. Kilian
Institute of Physics, University of Heidelberg, FRG
D. Mohl
CERN, Geneva, Switgzerland :

The antiproton yield decreases rapidly for energies below
the production maximum (¥4 GeV/c for 25 GeV/c protoms). At the

CERN PS typically only a few hundred to a few thousand P per

pulse are available in standard beams at, say, 0.5 - 1 GeV/c. A ‘
4 to 0.1 GeV/c decelerating synchrotron - similar to the "shuttle
ring" proposed by Rubbia et al. to speed up P cooling - could
increase these intensities by a large factor. We concentrate on
the design of a decelerator without phase-space cooling. Another
large factor could be gained by combining deceleration with cool-
ing.

SAMEIVIEHVE AHTUITIPOTOHOB IJI SMBMYECKMX SKCIEPYMEHTOB
TP HMBKO! SHEPTYMH
(AHTWITPOTOHHAA GAFPYKA HA HVSKUE SHEPTYM)
K.Kanean
VHeruryr ¢msmkm, Tadimensdepr, OPT
I.Ménp
[[EPH, ¥enesa, liBeiiuapns

BHXOX AHTHNPOTOHOB CYMECTBEHHO YMEHBIAETCHA LA SHepruit,
JIeXANEX HUKE SHAYEHH:, DDA KOTOPOM MX BHXOJ MAKCEMAJEH (IpmMepHO
4 TsB/c @A NPOTOHOB ¢ MMmyanbCOM 25 ToB/c). THNNMHEM IS CTAH-
JAPTHHX OYYKOB OPOTOHHOTO CHHXPOTPOHA LEPH ABIAETCA MOJNYYEHHE OT
HECKOJBKUX COTEH NO HECKONBKEX THCAY D C SHEPIMAME B IHMANA3OHE

(0,5-I ToB/c). BaMemLanmii CHHXPOTDOH OT sHeprum 4 I'sB mo O0,I I'sB,

NONMOGHHE ycTaHOBRe, DpemioxenHolt Pydcua u Ip. i YOHCTDEHHA
OXJIaXNEHEA D, MOXET HOBHCHTH MX HHTEHCHBHOCTE BO MHOTO pas. Mu
COCPENIOTOTHNE YCHAHA TOJNBKO HA pPaspaoTKe 3aMeIHTeNd, 6e3 OXJiak-
ZeHns B $as0BOM MPOCTDAHCTBE. I[DEMEHEHHWe OXNAXNEHHA COBMECTHO C
SaMeJIeHueM JACT eme GOMBMHMA KO3(bimImenT.

cecens X. CBEPXIIPOBO/IIIME CUCTEMDI
Session X. SUPERCONDUCTING SYSTEMS

THE SUPERCONDUCTING MAGNET PROGRAM
AT BROOKHAVEN NATIONAL LABORATCRY

(Invited Paper)
P.F. Dahl
Brookhaven National Laboratory, Upton, New York, USA

The superconducting magnet research and development prog-
ram at BNL has mainly been directed at the design of dipoles
and quadrupoles suitable for use in the proposed 200 x 200 GeV
Intersecting Storage Accelerator, ISABELLE. The principal dipole
design parameters are: operating field 4.0 T, coil aperture
12 cm, and magnetic length 4.35 m. The corresponding quadrupole
requirements are: gradient 5.2 T/m, coil aperture 12 cm, and
magnetic length 1.45m.The magnets wilil be cooled by forced cir-
culation of high pressure helium gas. Six full-sige dipoles,
and one quadrupole, have presently been completed; & short film
illustrating the construction of one of these magnets will be
available at the Conference. The dipole most recently tested
reached a maximum central field of 4.9 T; the quadrupole reached
a gradient of 7.1 T/m. Two of the dipoles and the quadrupole
are connected in series both electrically and cryogemically,in
a configuration simulating a half-cell of the basic ISABELLE
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ring structure. Four large aperture superconducting dipoles are
operating in the high energy unseparated beam at the AGS, The
magnet program also includes the development of dipoles utili-
zing filamentary B‘b3Sn conductors, as well as dipoles based on
conventional NbTi conductors but designed for substantially
higher fields.

ITPOTPAMMA II0 CBEPXIIPOBQIIM MATHWTAM
BPYKXEMBEHCKO/ HAUMOHATEHO! JIABOPATOPYH
(Mpurnamennsit JoRASK)
II.0. Ians
EpykxefiBeECKas HalMOHANEHAA Jadoparopws, Heo-jopk, ClUIA

Ilporpamma 10 paspaGoTKe ® KCCAENOBAHEAM CBEDPXOPOBONANMX
MarHHTOB B BpyrxefiBeHcro#t HammonanbHO! JaopaTOpPHE HAUpaBIeHA,B ’
nepByD odYepens, Ha COSJAHNME NEIOIBHHX MAUHATOB ¥ KBQUDYHNOJBHHX
JHHS, OPETOFHHX IYIA MCHOONB30BAHHA B NPEIJIOXEHHOM IPOEKTEe YCKODH-
TejA-HaromETeNa "Msademna” CO BCTDPEUHHME NyYKaME Ha SHeprmo 200 x
X 200 I'sB. KOHOTDYKRTHBHHE IapaMeTpH OCHOBHOTO JHIOJBHOTO MATHHTAS
OpOeKTHAd HAINPAREHHOCT: moid 4,0 T; padovas ameprypa MaTHATA ‘
I2 cwm; marmwtHAs pEHa 4,35 M. COOTBETCTBYNmEEe TPEGOBAHHA K TApa-
MeTpaM KBaXpYHOJABHO! JMHSH: T'DANEEHT MATHETHOTO moas 5,2 T/M;
aneprypa JEHSH I2 cM; mMarneTHas jimHA 1,45 M. MarmETH OymoyT :
OXJAXNATHECA OPHE IOMOMA NPEHYAHTENHHO IMDKYJAHDYDHEIO IasoodpasHo-
TO relmA IOJ BHCOKHM JaBiIeHMeM. B HacTodmee BpeMA SaKOHYEHH MECT!
NOJHOPASMEDHHX IHMIOJBHHX MATHHTOB M ONHA KBANDYIOJHHAA JHH3a. Ha
KonpepeHmME OymeT NOKASAH KOPOTKEN (PMIEM, WUIDCTDEPYDMEA KOHCT-—
DYKIMN ONHOTO M8 3THEX MATHHTOB. B NOCISNHEX HCHHTAHMAX HA JHAIOJB-
HOM MarHHTe NOCTHIHYTO NHoJe B LieHTpe 4,9 T; B KBanpynonsHo#t JHMH-
8e NOCTHIHYT IrpagEeHT'7,I T/M. DIEKTPHYECKHe ¥ KDPHOTEGHHHE KOMMY-
HEKAIME IBYX JMIONBHHX MATHETOB ¥ ONHO! KBaIDYNONBHOH JHH3H GHIA
COEXHHEHH NOCNEeNOBATENPHO B KOHPATI'YpAIMD, MONEIHEDPYDUyD IOJYIepHOR
MATHETHOR CTDYETYDH OCEHOBHOT'O ROJNBIA "Msadesn". UeTHpe CBEpXIpO-
BOJANMX JMOONBHHX MATHHETA ¢ Cosbmoll ameprypoil HCIONBSYWTCA HAQ HE-
CEeNapEpPOBAHHOM NyYKe BHCOKHX SHEPIWil CHHXDOTPOHa C IEepeMEeHHHM
TPameHToM. MarHWTHAA NporpaMMa BKIDYAET B ceGd Takxe paspadoTEY
RMNOLENX MATHETOB, HCUONBSYNRX CBEPXUDOBONHMKE NbySn , &8
TAREe JHIOJNH, COSHAHHHE HA OCHOBE OOHYHHX NbTi npononnzxon. HO
IpefHASHAYCHHHE IJIA IOJNYYeHHA CYMECTBEHHO Oojiee BHCOREX moJjeif.
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PASPABOTKA ¥ MICCIENOBAHVE IIPEIVSHOHHHX CBEPXITPOBOIAINX
JVIIOIEHEX MATHUTOB

B.I.Anexcees, B.0.Anemms, J.J.Tpedens, E.C.MupoHOB, J.A.IlOmOKVH
Pagmorexnudeckuit macTHTYT AH CCCP, Mockma

A.A.BacuibeB
TOCYIAPCTBEHHH!! KOMETET II0 HCIONLSOBAHED aTomHO! sHeprmm, CCCP

OmHO#I M3 IVIaBHHX TPYILHOCTEil CO3TaHWA CBEPXNPOBOLAIMX IW-—
NONBHHX MATHHUTOB A YCKOpUTeJell BHCOKMX SHEPIHit ABIAETCA IOJNy-
yeHWE BHCOKOl ONHOPONHOCTH IOJIA ¥ O6ecHedYeHHe BOCIPOX3BOTMMOCTH
MATHATHHX XapaKTEPUCTHMK OTIEJBHHX MATHUTHHX CJIOKOB.

Ha pemeHMe 9TOil 3ajauM OWia HaleJeHa OporpaMMma, OCymecT-—
piABmadcad B PTU AH CCCP B TeueHMe HECKOJBKMX Ipomemmux JeT. B
wiaHe e€ peanusalMy OWIM paspadoTaHH KIEHTUYHHE HO KOHCTPYKIMHU H
TEXHOJIOTMY HM3TOTOBJIEHMA NPElU3MOHHHE IUIONBHHEe MarHETH CII-3 u
CHﬂ-S' C HOMHHAJBHOI HANpAKEHHOCTEW Houd 40 K9, KOTOpHE OHIM HC-
NMHTAQHH B TOPM3OHTAJIBHOM KpHOCTATE C JUaMeTpoM Temwloro moud.S50 MM.
Immond CII-3 Owl HCIHTAH B OKTACpe I1974r., IUNOJIb cnu—a‘ - B CEH-
ra6pe 1975r. lcnHraHwa IumoJieil Ha MOEHTHYHOCTH OHJIE IPOBENEHH B
aAuBape I1976r. Bo Bceil anepType TeIWIOro HmOJAA HEOTHODOTHOCTE HHAYK-
¥ He mpeBmmasa 4-I10°, McoHTaHue IUNOJeEl HA HIEHTWUYHOCTL Mar-
HUTHHX XapaKTEPUCTHK IIOKa3ai0, 4YTO OTJIHYMEe B MOJAX IBYX MArHUTOB
Ip¥ CpemHUX MHAYKIMAX Menbme O,I1%.

J)PEeKT TPEHUPOBKM B OGOMX MarHuTax OHWI ONMHAKOBHM. [lociem-—
Hue WcenenoBaHuA mumosieli CII-3 u CII-3' , mpoBemexnne B 1976 T.,
COCTOSUIY B M3YUEHWM BJIMAHNA Ha 50PEeKT TPEHUPOBKE B Da3JIMUHHX yC-
JIOBUAX IPEIBAPUTENEHOTO CEATHA OOMOTOK C IIOMOMBK OaHmaxell u3
HEpRaBenmeil cTanu, aJOMUIHUA ¥ KampoHa. KpoMme TOro, B XOKI&Ne IpHE-
BOIATCA JAHHHE MCCIEHOBaHMA 3(deKTa TPEHWPOBKH HA MONEJNAX, HMA-
TUDPYRIMX YCJIOBHA TDEHHPOBKM, XapaKTepHHe IJiA IHIIOJIBHHX MATHATOB.

[IpoBelieHHHe HMCCIENOBAHMA IIOKA3aJd 3aBHCEMOCTH affexra Tpe-
HVDOBKH OT THIa KOHCTDPYKLMM, IPENBApHTENBHOI'0 HATAXEHHWA M BHIA
NPONUTHBAWMETO OOMOTKY BemecTBa.
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DEVELOPMENT AND INVESTIGATION
OF PRECISE SUPERCONDUCTING DIPOLE MAGNETS

V.P.Alexeev, V.F.Aleshin, L.I.Greben',
E.S.Mironov, L.A.Popokin
Radiotechnical Institute, USSR Academy of Sciences, Moscow
A.A,Vasiliev
State Committee for Utilization of Atomic Energy,Moscow,USSR

Field homogeneity and magnet performance reproducibility
are the main problems in designing of superconducting dipole
magnets for high energy accelerators. f

A research program to solve the above problems was carried
out in recent years in the Radiotechnical Institute of the USSR
Academy of Sciences. Two identical 40 kOe precise dipoles (SPD-3
and SPD-3!) were designed and tested in a horizontal cryostate
(warm bore diameter 50 mm). SPD-3 was tested in October, 1974,
SPD-3' —~ in September, I975. Field non-uniformity in the whole
warm aperture did not exceed 4°IO in both magnets. Identity
tests were performed in January I976. Field differemnce in the
magnets at intermediate inductions was less than O.I percent .

Both dipoles had similar training. Recent tests of the di-
poles carried out in I976 were aimed to investigate the effect
of the winding prestressing by stainless steel, aluminium and
capron binding bands on the training. Bxperimental data obtained
with models simulating the training of dipoles as well as data
on influence of comstruction scheme, prestressing and type of
impregnant on the training are presented. q
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JICTIOIE30BAHUE SIEPHO-ZVIBMYECKIX METOIOB
I AHAM3A CBEPXITPOBOIAIMX METAILIOB ¥ CILIABOB
TPV MBTOTORIEHVM CBEPXIIPOBOLALMX YCKOPSIOUMX CHUCTEM I

A.H.JZnenko, J.M.CepporoBa, I'.M.CaMoiLieHKO,
A.A.frEC, T.T.KpouKoBa
Hay4HO-HCCIENOBATENbCKAll MHCTUTYT ANEPHON QU3mKu
TOMCROT'0 HOJNHTEXHWUeckoro mHCTUTyTa, CCCP

Ha OCHOBE CYMECTBYNIEX ANEPHO—PU3MUIECKUX METONOB aHAJIN3&
BemecTBa MOKA38HO, UTO JUIA ONpENEeJNEeHWA COCTOAHUA MOBEPXHOCTHOTO
CJI0S CBEPXIPOBOIHEKA HA PA3BHUHHX STaNAX TEXHOJOTHYeCKo#d odpador=

ki HEOOXOI¥MO KOMILIEKCHOE MCIIQNIB30BaHME METOIOB OCPaTHOTO KyJio—
HOBCKOT'O pacCefdHNd, SHOMaJIBHOT'O YIPYTOT'O DPacCedHHA HOHOB X Oxe-
9JIeKTPOHHO! CIEeKTPOCKOIHH.

[IpEBEIEHH HKCIEePUMEHTANIBHHE DEe3yNbTAaTH HCCJEINOBAHAA KHHE-
TUKY BHCOKOTEMIEPATYPHOTO OTXATA B BHCOKOM Bakyyme MeTOoaM# (xe-
9JEKTDOHHO! CHOeKTDOCKONME W MAacC—CIeKTDOMeTPUYECKOTO gHANIn3a,
a Takke DEe3yABTATH O0e3raxXMBuHUA IOBEDPXHOCTHOTO CJOA IPH MCIONB-—
30BaH¥HM MeTOIa OGPATHOTO DPE30HaHCHOTO pACCEAHMA anbfa-dyacTHi. [[o-
ka3aHa 3@PHeKTUBHOCTD 3JIEKTPOXMMUYECKO! OUHCTHE MOBEPXHOCTHOTO
CJI0S CBEPXIPOBOLAUMX CTPYXTYD OT IpnAMeceil TAXEJHX 3JIEeMEHTOB C HC-
IOJNB30BAHUEM MeTOJia OGPATHOT'O KYJIOHOBCKOTO pACCESHUA.

lccnencBaHO BIIHAHME PA3JIEYHHX BEOOB TEXHOJNOTHYecKo#t olpa-
GOTKA Ha BEJIMUIEHY HOGPOTHOCTH K IPENEJbEHX HOJelt CBepXIpOBOLAMMX
PE30HATOPOB DA3JIMYHHX YACTOTHHX IUANAa30HOB. IIOJNIyYeHH 3HAYEHHA
COGCTBEHHO!I NTOCGPOTHOCTE BHIE IO9 ¥ IHKOBOT'C 3JIEKTPHYECKOTO IOJA
20 MB/m.

METHODS OF NUCLEAR PHYSICS
IN ANALYSIS OF SUPERCONDUCTING METAIS AND ALLOYS
FOR MANUFACTURING SUPERCONDUCTING ACCELERATING SYSTEMS

A.N,Didenko, L.M.Sev¥ryukova,
G.M.Samoylenko, A.A.Jatis, G.G.Kryuchkova
Scientific Research Institute of Nuclear Physics, Tomsk,USSR

It is shown on the basis of the existing nuclear physical
methods of analysis that a combined application of back Coulomb
scattering, anomalous elastic scattering of lons, and Auger-
electron spectroscopy is required to determine superconducter
surface layer state at different stages of technological process.

The experimental results of investigation of high tempera-
ture bake kinetics in high vacuum by means of Auger-electron
spectroscopy and mass-spectroscopy are shown, and the results of
degassing the surface layer by using the method of a -particle
resonant back scattering are also given. The efficiency of
electrochemical cleaning of the surface layer of the supercon-
ducting structures from the heavy element impurities with the
help of Coulomb back scattering method is shown.

The influence of the different technological treatment me-
thods on the Q-quality and the upper limits of the magnetic
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fields for the superconducting resonators in different frequency
regions has been investigated. The values of Q-quality itself
higher than 109 and of peak electric field 20 MV/m have been
obtained,

ELECTRON MULTIPACTING IN SUPERCONDUCTING STRUCTURES
C.M. Lyneis, H.A. Schwettman, J.P. Turneaure
High Emergy Physics Laboratory
Stanford University, Stanford, California, USA

Electron multipacting has proved to be the dominant probler

in the operation of the niobium structures used in the Stanford

superconducting accelerator. For those structures under unfavo-
rable conditions multipacting has been the cause of freq ncy
instability of the structures, energy modulation of the electroc

beam, and the principal limitation on achieved energy gradient,

Recently, we have shown that the multipacting observed in our
accelerator etructure is "one-point multipacting”™ which occurs
at the outher cylindrical wall, and we have shown that it can b

eliminated by a simple change in the cell geometry. The character
and the consequences of multipacting and the method of eliminat-

ing this phenomenon will be discussed.

QIEKTPOHHNI MYIBIYMITAKTOPHH S3GEKT B CBEPXITPOBOISIMX CTEYKTYPAX

C.M.Jlaftume, I'.A.llBerrman, X.II.TwopHOD
Cranfopnckuit yamsepcErer, Kammpopmms, CIA

SMeKTPOHHH! MyABTHUAKTODHEE 8fifexT OWI OCHOBHO# mpoGmemolt.
IpE padoTe HEOCHEBHX CTDPYKTYP, HCOOJB3yeMHX B CTaH{ODHZCKOM CBEpX
IPOBONAMEM YCKOpHTeXe. [[pH HeGIarompHATHHX YCHOBHEAX MYJBTHIAKTOD=
HHE SdPeRT BHSHBAN YACTOTHYD HECTAGHIBHOCTH CTPYKTYD, MOAYIAIHED 4
SHEPI'ME B SJEKTPOHHOM IyYKE ¥ ONPENEJA]T OrPAHHYECHHE Ha NOCTHEA-
MyD BOJHEYHHY YHIEJBHOTO YCKODEHNA. HelaBHO HAME GHJIO IOKA38HO,9TO
MyIBTHNAKTODHHA sdderr, madiomaemuit B Hame#t yCRODHTENBHOR CTDYE=

1ype, ApjIgercd "OXHOTOYEUHHM MYJBTHIAKTODHEM 3dderToM", KOTOpHIL
BOSHEKA6T HA BHENMHe# IMIEHEPAIECKO! CTEHKEe, ® 9TO 3TOT sdderT

MOXeT OHTH YCTpPAaHEH IDOCTHM ESMEHEHHEM IreoMeTpmE fdelfixw. Xapak-

Tep H NpoNecC PAsSBETEA MYJALTHNAKTOPHOTO addexra, a Takxe MeTOX
ero YCeTpaHeHHA OYLYT oCCYXIATHCH.

STATUS OF MUSL-2,
THE SECORD MICROTRON USING A SUPERCONDUCTING LINAC
P, Axel, L.S. Cardman, A.0. Hanson, J.R. Harlan,
R.A.Hoffswell, D.C. Sutton, R.H. Taylor and L.M. Young
University of Illinois, Urbana-Champaign, Illinois, USA
D. Jamnik
Yugoslavia

The racetrack microtron, MUSL-2, consists of a Van de
graaff electron injector operating at 2 MeV, a 6 meter, 1.3 GHsz
guperconducting linac made at the Stanford High Energy Physics
laboratory, and the 6 pass recirculation magnets from MUSL-1/ "/,
The linac and its associated transport systems are operated
through a digital control system. A CTI 1400 helium liquefier
together with the low pressure heat exchanger from MUSL-1 in -
stalled as a closed refrigeration system has maintained the 1li-
nac at 2 K continuosly without special attention.

Continuous single pass beams of 10 microamperes with ener-
gies up to 14 MeV are being used for nuclear physics experiments.
The 6 pass recirculation system is being assembled and a beam
of 72 MeV is expected this summer.

As a step toward higher energy we plan to inject the
beam from MUSL-2 into a second microtron arrangement operating
et V= 1. With return orbits separated by 7.35 cm, relatively
small magnets can accommodate 18 additional passes. At 12 MeV
per pass electrons could reach a final energy of 288 MeV.

COCTOSTHUE MHKPOTPOHA MYCI-2,
ACTIONESYNIETO CBEPXIIPOBOIAIMA JVHENHN YCKOPUTELD
1. Arcens, J.C.Kapmian, A.0.XancoH, Ix.P.Xapnan, P.A.Xofbcser,
I.C.Carror, P.X.Teftnop, J.M.fHr
Jureroiickult yHEBepcETeT,ClIA
I. I xaMHUK
Krocnapud

MuxpoTpoHHN# peficTper, MYCI-2 BROYAET B ceds TreHeparop
Bar je Tpaajda B KavecTBe HHXEKTOpa 3JIEKTPOHOB C sgeprueft 2 MaB,
6-MeTpOBHH CBEPXIPOBONANAN JHHEHHH] yCKODHTENE C wacrorolt I,3 ITh,
crenamHu# B Crandopmcko#t jadopaTOPHH (WSHKE BHOOKHX sHeprui#t, H
6 MATHETHHX DPEIMPKYJIALIMOHHHX JOPOXeK OoT MYCI-I. Juneduuit yOROPHE~-
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Telb ¥ CBASAHHHE C HMM CHCTEMH TPAHCIOPTEPOBKH YUPABIADTCH BH-
YHCIETENBHEME MamwHaMiE. leameBslt oxmxmrens CTHI400 BMecTe ¢ 71
AOOOMEHREKOM HASKOTO NABJEHHS, CMOHTHDOBAHHHE KAK SaMKHYTAA GCHo.
TeMA OXAAXUEHRA, NOOTOAHHO MONIEPXUBANT TEMIEpATypy JHHEAHOTO
yoroprrens 2°K.

‘HenmpepuBHHE HyYkH ¢ TOKOM 10 MRA X SHEPTHAMHE BILIOTH XO
I4 MsB, mony4eHHHe IOPH OXHOOCOPOTHOM YCKODEHHH, ECHOJBSYDTCH Ijig
SKCIIePEMEHTOB B AfiepHO/ (wsEke. [leCTHROPOXEYHAA DEIMPKYIALHOHHER .
CHOTEMA MOHTMDPYETOA B HACTOAmMEE BPEMA,H STHM JOTOM JONXeH OGHTH
OOJNIy9eH OY49OK C 9Heprme# 72 MsB. £

B RavecTBe CIEGEyDMErO WATA 10 NOBHIIEHHN SHEPTHE MH IUIAHH=-
PyeM HHXGKTEPOBATH IYYOK 8 MYCJ-2 BO BTOpO#l MHKDOTDOH, padoTan-
mali opE v = I. OTHOCHTENBEO CNAGHME MATHETAME MOXHO COSJATH I8
LOTIOJIHATEJNBHHX NOPOXEK. C PACCTOSHHAME Mexiy HEmME 7,35 oM. Iipm
pocre sHePTEE I2 MsB/0GOpOT SJERTPOHH NOCTHI'HYT KOHEUHOX SHep-
TEE 288 MeB. »

Ceccus X1. MHAMUKA YACTULl B YCKOPUTEJIAX M HAKOTMTEJSIX

BEAM DYNAMICS IN ACCELERATORS AND STORAGE RINGS

Session Xl.

CUHXPOBETATPOHHHE PE3OHAHCH ITPY HYJEBOV XPOMATH3ME

H. A.BrHoxypoB, B.H.Kopuyranos, I'.H.Kynmmanmos,
B.H.JlurBuHEHKO, E.A.llepeBemernes, A.H.Ckpurckmit
ecTutyT Aneproit ¢mamkm CO AH CCCP, HoBocmO¥pCK

Ha moBeneHMe IyuUKa B HAKOIMUTENAX ¥ YCKOPHTEJNAX CYUECTBEHHOE
BIMAHME OKA3HBAKT CHHXPOGETATDOHHHE DE3OHAHCH, OCHYHO IpHE pac-
CMOTDEHNE CHHXPOOETaTPOHHHX DE30HAHCOB YUMTHBAETCH TOJNBKO XpoMa-—
Tu3M (T.e. 38BHCHMOCTH YACTOTH GeTAaTPOHHHX KoJeCaHuil 0T 3HEPIHA
YaOTHI). B 9TOM IPUCIVKEHHE OPH HYJEeBOM XPOMATH3ME CHHXpoCeTa-—

TPOHHHE PE3OHAHCH OTCYTCTBYLT.
[oxa3eHo, YTO B MPUCYTCTBEM NONEPEUHHX (T.e. HEPHEENEKYAAD-

HHX K paBHOBeCHoll opéuTe) 3JEKTPHYECKUX WIM MATHETHHX Iojeit, me-
HARMEXCA C 9acTOTOil, KpaTHoil dacToTe odpemeHsa (w = q wq Ly
TpH HYJEBOM XPOMATH3ME MOABIANTCHA CHHXPOOETATPOHHHE PE3OHAHCH
Yyz*Nlg=m - Cwia pe30oHaHCa& TPONOPLMOHANBHA Jn(zm.k. ¥ &
Té ), - dymxkmua Beccend — n-TO HOpAmKA; | - JVIMHA CTYCTKa;
A - InmHa BouiHH BY-mosnd. lToaTOMy 3TH PE3OHSHCH CYMECTBEHHH B
SJIEKTPOHHHX HAKONUTEJAX Ha BHCOKY® aHeprmd ( SPEAR -II, DORIS ,
B3lli-4, PEP), The Vg HOCTATOUHO Bemko ( ~0,I),a LIA ~1,
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[lonyueHHHe De3yNbTATH HO3BOJNANT COLACHATE IIOSRIIEHUE GOKOBHY
CMHXPOOETATPOHHHX HOJIOC OKOJO LEJOTO Pe3OHaHca IpH HyJeBOM XPOMa=
TH3Me Ha SPEAR-II HCKameHVWeM OPOHMTH B PE30HATODE.

[IpEBeLIeHH OLEHKH IJIA IPeIeNbHO NONYCTHMHX MCKAKEHWI DaBHO-
BECHO/t OPOETH B pe30HATOpe I HaKomuTend BiIlI-4.

SYNCHROBETATRON RESONANSES AT ZERO VALUE OF CHROMATICITY )

N.A.Vinokurov, V.N.Korchuganov, G.N.Kulipanov, V.N.Litvinenko,
E.A.,Perevedentsev, A.N.Skrinsky i
Institute of Nuclear Physics, Novosibirsk, USSR

The behaviour of the beam in the storage rings and accele-
rators is significantly influenced by synchrobetatron resonan-
ces. They are generally considered to bs caussd by the non-com-
pensated chromaticity (i.e. by the momentum dependence of the
betatron frequency). In this approach the synchrobetatron reso-
nances vanish if the chromaticity goes to zero.

However, it has been shown that in the presence of trans-
verse (i.e. normal to the equilibrium orbit)electric or magnetic
fields oscillating with the intsger multiple of the revolution .
frequency ( w = qw, ) synchrobetatron resonances ”x,z’ m)s=m":
arise at zero chromaticity. The resonance strength is proporti-
onal to J, (Zm-;!\—), where J_ is n-th order Bessel function, l
is the bunch length, A is the wavelength of the RF field.

Thus, these resonances are severe in the high energy storage
rings (SPEAR II, DORIS, VEPP-4, PEP), where Vg is large enough
(~ 0.I) and /A~ I,

The results obtained give an explanation of the chromatici-
ty - independent synchrobetatron sidebands of the integer reso-
nances, observed in SPEAR II with the orbit distortion in the
RF cavities taken into account.

The estimate has been made for tolerable orbit distortions

in the RF cavities of VEPP-4,

COMPUTER SIMULATION OF BUNCH LENGTHENING
AND WIDENING IN PROTON STORAGE RINGS
A.G. Ruggiero
Fermilab, USA

Analytical theory predicts the condition under which a
proton bunch is unstable because of high frequency, higher order
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gelf-bunching. The theory also can supply the growth time of the

ynstability at the onset. But it is not possible to derive ana-

jytically the development of the instability at a later time.

ror instance, one relevant question concerms the final bunch sige
when the beam reaches stability again.

To look into this matter, we carried out several computer
gimulations of proton bunch motions in storage rings. We compared
final bunch size to initial sige for different machine and par-
ticle parameters. We worked out a semi-empirical relation to
summarize our findings.

The model of a constant, reel impedance has been used.

MOIEMPOBAHVE C ITQMOIEHO 2BM
[TPOLECCOB  YIIMHEHMA U PACIMPEHMA CIYCTKA
B ITPOTOHHHX HAKOIMTENEHHX KOMHIAX
A.T. Pyrruepo
JlaGoparopus depum, CIIA

C moMompbl QHATATHYECKON TEOPHE MOXHO IOJNYYHTH YCJIOBHE He—
JCTCIYMBOCTE CI'YCTEA IPOTOHOB HS-32 BHCOROYACTOTHOR CaMOGanum-
PoBKHE. Teopms HO3BOJAET TAKKE BHYMCIHTH WHKDEMEHT HEYCTONTMBOCTH
7 HAvaNbHOZ cTamuu mpomecca. ONHAKO NaibHelimee pasBHTEE IpOLEC—
Ca AHAINTHIECKE ONUCATH HEBOSMOXHO. JTO OTHOCHTCH, HAIDEMED, K
BOOPOCY O KOHEYHOM pasMepe CIryCcTka MOCNe TOTO, KAK IYYOK CHOBA

. TOCTHI'@eT yCTOIYHBOCTH.
IiA BHACHEHMA STOrO BOIPOCA MH IPOBSNH pacu¥eTH Ha SBM i

| HEKOTOpDHX MoxmeJefl KBEREHHS CTYCTEA OPOTOHOB B HARONMTENBHHX KOIb-
UaX. MH cpaBHEBAIN KOHEUHH! pasMep CIYCTKA C €TI0 [IepBOHAYANb-
HHM pasMepoM IAd PASJINYHHX IApaMeTpoB MANMHH B Oy4xa. Ha oCHOBe

OONY9ICeHHHX NAHHHX MH MOJYYHIH IOJYSMIEDHISCKOE COOTHOMEHHE.
[Ipr pacueTax HCIONBS0BALACH MONENH IOCTOAHHOTO  meftcTBE-

TEeJIBHOT'C HMIIeNaHcAa.

VICCIETOBAHVE 330EKTA YBENVYEHVT ®A30BO/ IPOTSEEHHOCTY CIVCTKA
B HAKOIIVTENE X@TU

’ N.U.Ko6a, C.T.Kouonenro, J.J.Jod30B, H.H.MoguemHHKOB
dwsERO-TexHHYecKu# mHCTETYT AH YCCP, XaprkroB

[lpEBeNeHH Pe3yAbTaTH NCCIeNROBAHAA sppexra yIIUHEHHA CIyCT—
xa B HaxomuTese XOTH IpE pasiWuHHX NapaMeTpax HAKONUTeNd ¥ HpH
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W3MEHEHHME SJIEKTPONMHAMAYECKHX CBO#CTB KaMepH Hakonurels. OCHapy-
xeHH 5PPeKTH, CBASAHHHE C B3amMOLeiCcTBHEM CIYCTKA C PE30HAHCHHMEZ
BJleMEHTaME KeMepH, JIA KOTODHX [JIMHA CTYCTKA MEHbNe JIMHH BOJHH
OCHOBHO#f MOmH, OCHOBHHM MEX@HH3MOM 3THX 3(0PEeKTOB ABNAETCA 3aBH~
CEMOCTH CHJH PeaKiy Z3JYJYeHHd YACTHI] OT KX NOJOREHHA B CIYCTKe
¥ HaupuWe OCNMX DHEPreTHYECKHX IOTEPh Ha HM3JyYeHWe IpK Ipoiére
pe3oHaTopa. d

Heenenopano Buuanue addexTa yIIMHEHAA CIYCTKA Ha IOPOTH ;
IPORONEHOR HEYCTONIMBOCTH IyYKa IPM B3aUMONEACTBUE €ro C De30Ha=
TOpoM. OCHAPYXEHO YMEHENEHHE NOPOTOB HEYCTOWIMBOCTH M3-32 YMEHb-
MeHHs HEKOTEPERTHO# YACTOTH CHHXPOTPOHHHX KoJeOaHWil, CBA3aHHOE ¢
VHIYKTHBHHM HMIIEIAHCOM KaMepH.

3a cueT yMeHbNEHAA MHEOYKTHBHOTO MMIENAHCA BaKyyMHO! KaMepH
B Hakonmrese XOTH momyqen Toxk I,2 A npr sHeprum 70 MaB.

INVESTIGATION OF BUNCH PHASE LENGTHENING EFFECT
IN STORAGE RING

I.I.Koba, S.G.Kononenko, L.D.Lobzov, N.I.Mocheshnikov
Physical-Technical Institute, Kharkov, USSR

el W

The effect of the bunch length increase in the KFTI storage
ring is studied at different parameters of the storage ring and
under different electromagnetic properties of the storage ring 0
chamber,

The effects associated with interaction of the bunch with
resonant elements of the chamber whose principal mode wave
length is larger than that of the bunch are found. These effects
are caused by the dependence of the particle radiation intensity
cn the particle position in the bunch and by common energy los-—
sea for radiation while passing the cavity.

The influence of bunch lengthening on thresholds of the
longitudinal beam instability at the beam-cavity interaction is
studied. The instability threshold due to the inductive impedance
of the chamber deereases with the decrease of incoherent synchro-
tron oscillation frequency.

By reducing the inductive impedance of the vacuum chamber
in the KFTI storage ring it was possible to obtain the current
of I,2 A at the energy of 70 MeV,

ki

2

VICCIETOBAHVE CTABWIMSAIMY HEYCTO/UMBOCTH THMIIA "TQIOBA-XBOCT"
PV TOMHIVX AMIUINTYIAX KOTEPEHTHLX BETATPOHHBX KOMEBAHW
H.A.Butoxypos, I.H.KymanaxnoB, E.A.llepeBeneHien
VECTETYT ArepHo#t dusmkm CO AH CCCP, HOBOCHOHDCK

PaccMOTpeHH GeTaTpOHHHE KojleCaHWsa IIyYKa Kax IeJIOT0 C am-
WIKTYIOK, MHOTO GOJblIEei erc MONepedHHX pasMEpOB, HIPY HEJNYMH XpOo-—
MaTh3Ma ¥ KyORUecKo# HeJMHE/HOCTH BeIyWeTO MATHUTHOTO noad. [loxa—
3aHO, UYTO IPZ 34JaHHOM ZHAKE XPOMATHW3Me aMILIUTyIa KojeOaHuil MOXeT
KaK HAapacTaTh, Tak M yOHBATH B 3@BUCHMOCTY OT TOKa IydYKa W amILIB-
TYIOH Konelanwil. [lapamMeTpoM, OIpefesArIpnM IOBEeNeHHe IydKa, SABiAeT-
¢cA B 2TOM CJIy4ae OTHOmMEHHe UYacTOTH $a30BHX kojedaHuil B camocorvia—
COBaHHOHl OGNaCTH GeTATPOHHON aBTOPasHPOBKM Wgq K CHHXPOTPOHHCH
gacrore $2 . IIpMBENEHH Pe3YIBTATH SKCIEDUMEHTAJHLHOTO A3YYEHHS
$a30B0-CHHXPOTPOHHOTO pPe30HaHCA We " Q . IlpenjiokeH HOBHI CIIO-
co6 moIaBreHus IOIEepPedyHHX HeyCTOHUmBOCTe#d NMOCPENCTBOM NepPHOAHYEC—
XOT'0 M3MEHEHUA W ¢ YacToTOl 2nweg ( n - LSKOe), IPEBOEA-
wero K pacasumpoBke KojelaHMi OTHENBHHX YaCTHl IyYKa.

INVESTIGATION OF THE DECAY OF THE HEAD-TAIL INSTABILITY
AT LARGE AMPLITUDES OF THE COHERENT BETATRON OSCILLATIONS

N.A.Vinokurov, G.N.Kulipanov, E.A.Perevedentsev
Institute of Nuclear Physics, Novosibirsk,USSR

The coherent betatron oscillations of the whole beam have
been considered &t an amplitude much greater than the beam size,
the account is taken of the chromaticity and the cubic non-
linearity of the guide magnetic field, For a given sign of the
chromaticity the oscillation amplitude has beer shown either to
grow or to die out depending on beam current and initial ampli-
tude. A critical parameter determining the beam bshavior is a
ratio of the phase oscillation frequency in a self~consistent
betatror autophasing area UUph to the synchrotron frequency §2.
The experimental study of a phase-synchrotron resonance is

described .
A povel tsechnique to suppress transverse instabilities is

proposed, namely a periodic modulation of UOPh with the frequen—
cy zn-Lﬂph ( n is integer) which results in dephasing of the

oscillations cf individual particles in the beam.



BURCH INDUCED MULTIPACTORING
0. Grobner
CERN, Geneva, Switzerland

Electrons accelerated by the electric field of a proton
bunch traverse the vacuum pipe and liberate secondary electrons
on the opposite wall. If the electrons receive sufficient ener-
gy to cross the chamber between successive bunches and have a i
secondary yield above unity, multiplication sets in. This tran«?'
sit condition gives a lower limit for the bunch current at
which the multipactoring may occur. The process has been obser~ii
ved in an aluminium vacuum pipe mounted in the ISR where the 1n-;
tense electron bombardment has provoked large pressure spikes
coinciding with the stacking of proton pulses. Means to suppress
multipactoring which depends through the secondary yield on the
material and surface composition of the vacuum chamber as well
as possibilities to exploit it for surface cleaning are being
studied.

MYTETUIAKTOPHHI! 3GOEKT, MHIYIMPYEMHA CTPYINIPOBAHHEM ILYUKOM

0.T'peGuep
1IEFH, Eernema, [Beilmapusa

DJIEKTPOHH, YCKOpAEMHE 3JIEKTPHYECKHM HOJIeM HPOTOHHOTO
OrycTRa, NEpeceranT BAKYYMHYD KaMepy H BHOMBANT BTOPHYHHE 3JIEK—
TPOHH B IPOTHBOHNOJNOXHO# cTeHKe. ECJM 3JE€KTPOHH MONYYADT 3HEPIED,
ZNOCTATOUHYD A NepecevyeHHs KaMepH MeXNy XBYMA IOCAEeoBATENBHH-
ME CI'JCTEAMH, & BHXOZ BTOPHUHHX 4YACTHIl COJENE EeJHHMIH, TO BO3-
HEKGET PEeSOHAHCHHI BHCOKOYACTOTHHI DaspAX. JTO YCJIOBHE NAeT
HEXHR] mpemes JYIA TOKA IyYKA, OPH KOTODOM MOXET IPOESOHATE pe3o-
HAHCHHE BHCOROUACTOTHHE DaspAll. DTOT NpONEcC HAGIDNAICA B ab-
MEHEeBOX BaxyyMmHO# KeMepe, OMOHTHDOBAHHOA B HAKONHTEJNBHHX KOIb-
pax L[EPH, rHe HHTEHCHBHAA SAEKTPOHEAA GOMGADIEPOBKA BHSHBAJKA
SHAYNTENBHOS MMIUYALCHO® NOBHWSHHE NABIGHWA C HACTOTOHR, coBmama-
pmeft ¢ YacTOTO! CNENOBAHEA EMIyABCOB HARAIVIMBAEGMHX MPOTOHOB. Pe- =

" BOHAHCHHHE BHCOKOYACTOTHHH paspAx ESydalcs Kak JJiA NONABIEHAA C
yd9eToM S&BECHMOCTH BHXONR BTODHUHHX HACTHI, OT Marephaia K COCTa-
BA NOBEPXHOCTH BAKYYMHO! KaMepH, T&K M NIA HCIOONBSOBAHEA I OYHC=
TKE IOBEDXHOCTH.

W
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BEAM DYNAMICS MEASUREMENTS
IN THE STANFORD SUPERCONDUCTING RECYCLOTRON
M.S. Brittan, M.S. McAshan, H.A. Schwettman, T.I. Smith,
J.P. Turneaure
High Energy Physics Laboratory, Stanford University,
Stanford, Califormia, USA

The beam recirculation system for the Stanford superconduc-
ting accelerator is designed to provide four orbits of recir-
culation (five passes through the linac sections) and ultimately
gn electron beam energy of 700 MeV. Detailed measurements of
the electron beam parameters after the first orbit (two accele-
rations) and preliminary measurements of the beam parameters

| after the second orbit (three accelerations) will be presented.

Regenerative beam breakup is an important problem in acce-
lerators with beam recirculation because the starting current
for breakup decreases as the number of orbits inocreases. In addi-
tion, deflection modes for which beam breakup in a single pass
is not possible in principle can become important in recircula-
tion. Calculations and preliminary experimental results on beam

breakup will be presented.

TMHAMAKA IIYIKA B CTAHGOPICKOM CBEPXITPOBOIANEM PEIMKIOTPOHE
M.C.BperreH, M.C.Max Amen, T.A.[BerrvaH, T.H.Cumr, X.II. TopHOD

Crasfopncku#t yameepcureT, Kenmbopmma, CIA

Ina oGecleveRHA 4eTHPEX OPOHT DPelmMpRyAdmEE (5 mopoEer B
CeKIMAX JNEEENHOTO YCKODETENA) paspadoTaHA DEINPXYAAIMOHHAA ONGC-
TeMa JUiA CTaHPOPHECKOTO CBEPXIPOBOIAMEI0 YCKODHETENA C HEAbN HO-—
Iy49eHns 3JIeRTPCHHOTO mny4ka ¢ sHeprmei#t 700 MaB. IIpexcTaBXamres
Pe3yJbTATH NETANbHHX HSMepeHull napamMeTpoB IyuKa HA mepBof opOE-
re (2 yCKOpEHHA) H NpeXBApHTENBHHE HSMEDEHMA NAPaMeTPOB Nydxa
Ha BTOpofl opdmre (3 HsMepemmA).

BaxHy® mpodiieMy B YJCRODHTENAX C DPeIMpRyJIsmmel mydura mpex-—
CTABIAET PereHepaTHBHOE Da3pYyUeHHEe IYYKA,NOCKOJNBKY IOPOrOBOe SHA-
YeHWe HHTEHCHBHOCTE Iy4YKA, IP¥ KOTOPOM HAYHHAETCA pasSpymeHEe,
TMeHBmAETCA JHHEUHO ¢ yBeJWYeHWeM WHCJiAa OpOET. Kpome TOro, MOXH
OTRIOHeHE!, HE NpeHCTaBIAKAEe ONACHOCTE NpH OjHO# opdmTe, MOTYT
CTaTh ONACHHME OPH DEIMpKyIRImE. [[peXcTaBieHH pacuyeTH ¥ IpemBa-
PHTEJIBEHE 9KCIEPEMEHTANbHHE PeSYALTATH HCCIeNOBaHAA DaspymNeHnd

Iydxa.
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PROTON ACCUMULATOR RING INJECTION STUDIES
R.EK. Cooper and V.K. Neil
University of California, Los Alamos Scientific Laboratory
and Lawrence Livermore Laboratory, USA

A numerical study of the solutions of the Vliasov equation
for the particle distribution function in longitudinel phase
space has been made to explore the detalls of the injection pro-
cess in a multi-turn, charge exchangs injected intense current
800 MeV proton accumulator ring. Both the operating mode in
which applied rf operates to bunch the beam and the mode in -
which the injected linac micropulses are allowed to debunch

(applied rf off) are treated. Longitudinal space charge forces
and resistive wall effects are included in the calculation, as
well as the nonlinear nature of the rf waveform. Numerical pa-
rameters appropriate to the proposed storage ring at LAMPF are
used in the calculations.

VBYYEHVE VHEEKIFHM B KQIEIEBO/ HAKOIMTELD ITPOTOHOB

P.K.Kynep, B.K.Hefin
JIACII, Joc-Anamoc, CIA

NosxrydeHH 4YMCJeHHHe DemeHHs KAHeTHYEeCKOTO YDABHEHHA A
dyHKUEE pacHpejieJieHWA YACTHI] B DPOROJNBHOM (a80BOM HLOCTPEHCTBE
VI MeTANBHOTO HBYYeHEA MHOTOOGOPOTHOH mepesepAmHO# MHREKIHH
PMHTEHCHBHOTO IyYKa HpOTOHOB ¢ SHepreefl 800 MaB B HARONETEJIBHOE
KOJBIO. PACCMOTPEHH CIydaX, KOIJA NYdYOK CTPYIIEPOBAH YCKOPAIMEM
HanpAXeHHeM ¥ KOIMlA AHXGKTHDOBAHHHE U3 JHHEMHOIO YCRODETEJNA
BY-GaHYE pasTPYNIEpOBHBADTCA (YCKOpANmEe HANDAXEHAE BHKINYEEO).
[lpE pacueTax YYHTHBADTCA NPOXKOJEBHOE BJASKTPHYECKOe Ioje mydKa E
afPerTH KOHEHUHOTO CONPOTHRIEHMS CTEHOK, & TAaKXe HeJHHe#HOCTH ¥C-
ROPADMETO BaNpAXeHWA. [IpA BHUYMCIEHHAX HCHOJNB3YDTCH YHCIEHHHE
napaMeTpH IMpeJIOReHHOTO HAKONETEJBHOTO KoIbuA JAMIIO.
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VBYYEIME CTOXACTHUECKIX 92PEKTOB
[IPY  B3AIMMOLE/ACTBIM BCTPEUWHHX MYYXC

U.B.Baccepmarn, @.M.Hspaitnes, C.}.Mummes,
T'.M. Tymaitxas
MaorHTyT AmepHo#t ¢msmrm CO AH CCCP, HoBoCHGHMpDCK

[I[pMBOMATCA PEe3yABTATH UNCJIEHHOTO MOIENMPOBAHUA B3aMMOIELiCT-
pUS UACTHIIH CO BCTPEUHHEM CTYCTKOM. lccnenyoTcst ONHOMEPHHE Xojela-
guA B JIGHTOUYHO# ¥ IMUIMHIDPWIECKON! MOZENAX MyduKka C I'ayCCOBCKMM pac-
mpenesienneM. [[OKa3HBaeTCA, YTO B OTCYTCTBHE KAKOi-JINGO MONYJLALK
6eTATPOHHHX KOJeOaHWii CTOXaCTHYHOCTEH HAUMHaeTCA IPU 3HAUMTEJBHO
GONBIAX BHAYEHMAX JMHEHHOTO CIBUra GETATPOHHOI YaCTOTH & , ueMm
Ha DEaNTBHHX YCTAHOBKAX. BHACHAETCA POJBb MOIYAAIWM, SKBUBANIEHTHOI
paIyManbHO~[a30BHM KOJeGaHUAM, IIPM 9TCM HEYCTOWYMBOCTE BOSHHUKAET
LA CYWECTBEHHO MEHBIMX 3HaueHuil napaveTpa § . OCHApyXeHO, UTO
Haméojiee ONACHHM ARIAETCA CIyvail, KOTIAa HalpaBleHHA OeTaTpPOHHEX
¥ CHHXPOTPOHHHX KOJIeGaHV: COBIAHANT. JIJII BEPTHKAJLHHX KOJeCaHMii
B DJIEKTPOH-TIIO3UTPOHHOM HAKONMUTEJe Takad MOAYJALMA BO3HUKAET U3-3a
BEPTHUKAJIBHO! ILHcrepcu. [[DOBOIUTCS CpaBHEHUE C JKCIIepHMeHTaJBHLMIU
JeHHHMM, IIOJIyYeHHHMU Ha ycTaHOBKe BOIII-2il.

STOCHASTIC EFFECTS UNDER THE INTERACTION
OF COLLIDING BEAMS
I.B.Vasserman, F.M.Izrailev, S.I.Mishnev, G.M.Tumaikin
Institute of Nuclear Physics, Novosibirsk, USSR

The computer simulation results under the interaction of
a particle with a colliding bunch are presented. The one-dimen-
sional oscillations in the ribbon and cylindrical models of a
beam with the Gaussian distribution are studied. It is shown
that without any modulation of betatron oscillations the sto-
chasticity appears at. considerably larger values of the linear
shift of a betatron frequency & as compared to the experimen-—
tal data. A significance of the modulation equivalent to the
radial-phase oscillations is revealed, the instability appear-
ing at smaller values of a parameter § . It is found that the
most dangerous case is that the directions of the betatron and
synchrotron oscillations are parallel. In the electron-positron
storage ring a modulation of the vertical oscillations is due
to the vertical dispersion. The computation results are compa-
red with the experimental data obtained on VEPP-2M.
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PEKOHCTPYKIIAA CHCTEMH KOPPEKIWY MATHWTHOTO IOV
YCKOPUTEIA HOBD

0.M. Ao, A.C.TypeBnu, A.A.Kapnam, K.II.Jomos,
9.A.Maa, E.®.TposHoB
UHCTATYT ®MBMKM BHCOKWX oHepruii, Cepmyxos, CCCP

Heo6XomaMOCTs PeKOHCTPYKIME CHCTEMH KODDPEKIME MATHETHOTO Mo-

Jifi MPOTOHHOI'O CHHXPOTPOHA Ha SHEPIVH 76 I'sB B OCHOBHOM onpene:me
CA OCOGEHHOCTAME IIPENCTOAmeil padoTH JCKODHTEJIA C HOBO# CHCTEMoit
mixexim® (Gycrepom). Mcronb3oBanue GHCTPOLMKINYHOTO OycTepa He
TONEKO PE3KO YBENWYMT WHTEHCHBHOCTH YCKODEHHOTO NMydKa, HO cymecr~
BEHHO W3MEHUT YCJOBMA PAGOTH OCHOBHOTO YCKODHTeENA, TTOCKOJIBKY &
BBOIUTCA DPeXVM HAKOIUIEHWA MHEEKTHDYEMHX dacTull. HoBas cUCTeMa Kop‘.
DEKIMH MO3BOJIUT OCYMECTBIATE NVHAMUYECKYD KOPPEKINI0 OCHOBHHX Xa=
PaKTEPHCTHK MATHATHOTO IIOJA, ONPENeJANIMX UCKAXEHMA OpOUTH, HOBGW
TeHne GeTATPOHHHX YACTOT, UMPHHY GeTaTDPOHHHX PE30HAHCOB IC 4-T0
TlopAnxa, yCJIOBHA IPOXOXZEHNMA MYYKOM KPUTUUECKOi!l SHEpIWH. Tpedye-—
MHE KODDeXTHDYMiMe IOJNA, KaK NMPaBHIC, POPMUDYDTCA C IOMOUELD nmq,
HHX TDOBONHNKOB. PasMemeHNe KODPeKTHDPYMIMX OGMOTOX BIOJE asmMyTa
YCHODHTEJIA, & TaKkke CXEMH HX COeIVHEHHA W YUpaBieHHA MO3BOJIANT
OCYmECTBIATE UPAKTHIECKN HESABHCEMYD DETYJMPOBKY NapaMeTpoB.

RECONSTRUCTION OF MAGNETIC FIELD CORRECTION SYSTEM
OF IHEP ACCELERATOR
A.S.Gurevich, A.A.Kardash, K.P,Lomov,
E.A.Myae, E.F.Troyarov
Institute for High Energy Physics, Serpukhov, USSR

Yu.M.Ado,

The main reason to improve the magnetic field correction
system of the IHEP 76 GeV proton synchrotron arises from the
forthcoming operation of the accelerator with a new injection
system (booster), 4 fast cycling booster increases greatly the
intensity of accelerated besm as well as changes considerably
the pperational mode of the main accelerator, since particle
storage at injection is introduced. The new correction system
allows one to provide a dynamic correction of the magnetic field
characteristics, that determine the orbit distortions, the be-
haviour of betatron oscillation frequencies, the width of beta-
tron resonances up to the 4=th order, the condition for beam
crossing the transition energies. The required magnetic fields
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are formed as a rule with the help of pole face windings. The
location of the correction elements along the accelerator length,
as well as their connection and control systems allow one to
carry out practically independent tuning of the parameters.

O KOPPEXIVM HEVHE/HHX 9®PEKTOB B IMKIVYECKUX YCKOPUTEIAX

A.E.bonsmakoB, J.J.TonpmuH, B.l.Huxonaes
V/HCTATYT TeOPEeTWUYEeCKOll ! sKcIepMMeHTanbHO# fm3mkm, Mockma, CCCP

OmHoil ¥3 3aKad, NIPUOCPETanIMX BCe Ooublee 3HAUYEHHE IPHE IpO-
eKTHPOBAHUM ¥ HaJafKe MATHATHHX OJIOKOB IMKAMYECKHX yCKopmTejeil,
ABISAETCA KOPPEKIMA HeMuHe#HHX 5{feKTOB, BH3HBAWINX 3aBHCEMOCTH
YaCTOTH GETAaTPOHHHX KoJefaHmii OT MX aMIUIATYOH ¥ OT BO3MymEHHR 3aM-
KHYTOl OpOWTH. JTa 3amada MOXeT OHTH TOYHO IIOCTABJIEHA K peleHa
JYII> B TOM CJyuae, €clM KOPPEKTHDYETCA IIoJe B KAXIOM a3UMyTalb—
HOM CEUYEHMM B OTHEJBHOCTH, & He B MATHUTHOM GJIOKE Kak IejJoM. B
nocyieHEM Clyuae 3glada He MMEeT TOYHOT'O PeleHNud X Jaxe He MORET
OHTH KOPPEKTHO IIOCTaBJIEHA.

B padoTe IOKa3aHO, YTO IPH KOPPEKIME CIeIyeT CTPEMATHCA K
TOMY, YTOOH IJIA BCEX aMILIATYL CeTATPOHHHX KoJeOaHMil BHIIOIHHTDL yC-

JIOBHE
IA B(x) Vp(x )-dx = const,
rme AOB(x) - OTKIOHEHWE MarHUTHOTO NOJT, B3ATOE HA a3WMyTe X

Ha orméapuel [VIR; p (x) - avHrymHas QYHKImA. VHTerpan pac-
IIpOCTPaHeH Ha BCO IJIMHY MAIHATHOTO GJIOKa.

OueHeHa TOYHOCTEH KOPDPEKIMH, NOCTHIaeMoil IpE 9TOM YCJIOBHH.
[IpyBemeHH pe3yJabTATH UMCIEHHHX PacyYeToB, NEMOHCTPHPYRIMX IpEHMYy-

mecTBa HpenJlaTaeMoro MeToIa Iepel, OCHJIHHMM.

ON CORRECTION OF NONLINEAR FFFECTS IN CIRCULAR ACCELERATORS

A.E.Bolshakov, L.L.Goldin, V,I.Nikolaev
Institute for Theoretical and Experimental Physics, Moscow,USSR

One of the problems which become more and more important
in designing and adjustment of magnetic blocks of circular acce-
lerators is that of correcting nonlinear effects leading to de-
pendence of the betatron oscillation frequency on their amplitude
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and on closed orbit distortions. This problem may be exactly
formulated and solved only in case when the field is corrected
in each azimuthal section of the magnetic block separately but
not "in the block as a whole"., In the latter case the problem
has no exact solution and cannot be even put correctly.

As it is shown in the paper, when correcting the field

nonlinearity, one should get for all of the amplitudes of the - |
betatron oscillations i

IAB(X) Vp(x)dx = const ,

where A B(x) is the field deviation at azimuth X measured
on the envelbpe (for each amplitude considered) and p(x) is
the amplitude function. The integration should be made over the
whole length of the magnetic block.

The accuracy of the correction thus obtained has been

evaluated. The results of numerical calculations showing the X
advantages of the method as compared with usual ones have bgen .
presented., %
3
e

EFPECT OF THE FIRST AXIAL FIELD SPECTROMETER
IN THE CERN INTERSECTING STORAGE RINGS ¥
O THE CIRCULATING BEAMS g/

Ph. Bryant, G. Kantardjian
CERN, Geneva, Switzerland

A superconducting solenoid spectrometer with an integrated ?
axial field of 2.7 Tm and a peak field of 1.5 T has been installed;
in intersection 1 of the CERN ISR and has been operational for phy-
sics since December 1976. The axis of the solenoid is positioned
symmetrically between the two undisturbed beam paths at the intor-;
section. The closed orbit distortion is controlled by two nearby 1
dipoles in each beam. The solenoid has a negligible effect on ma-
chine tune, excites some linear coupling and adds some excitation
to non-linear resonances. The coupling effect of such a device
was first investigated using a small solenoid with an integrated
field of 0.5 Tm. It is explained why the use of end plates with
horizontal beam slots reduces the overall coupling and avoids ver-
tical dispersion. It is also possible from this description to cal-
culate the linear coupling to be expected from any solenoid.
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BIWHHE CIEKTPCMETPA C AKCHAIEHHM IIQIEM
HA [HPRYIMPYRNIAE [IYYKH B HAKOIMTEIEHHX KONHIAX ITEPH

¢.Epranr, I'.Kaprapux@an
[JEFH, Xemepa, [Belnapms

CeepxupoBonsEMil COJNEHOHNHEHE CHERTPOMETD ¢ HHTEIPANBHHM aK-—
CEANBHEEM moueMm 2,7 TM B MARCEMANHHHM SHAUYCHHEM HAUDARCHHOOTHE
porsg I,5 T Own GMOHTHDOBAH B NepBOll 30HE IEPEeCEYEHHES MYYKOB HA-
RONETEABHEX Koven I[EPH E Ecnonssyercs B padoTe (HSHKOB ¢ meras-
pa 1976 rozma. OCh CONEGHOHZA DACIOJIOXEHA CEMMSTDPHYHO OTHOCHTEJNBHO
JIBYX HEBOSMYNMEHHHX TPAGKTODHll Iy4YKOB B HepeceveHHH. BosMymeHMe
gaMKHYTO! ODOETH IyIS KAXNOTO IYyYRA COBKABAJNOCH NBYMA DACIONOROH-
HHME DAEOM IHIIOJAME. ConeHOH OKASHBAET HESHAUMTENBHOE RIHA-
HEe HA HACTPOHKY yCROpHTeNs, BO3CYXREAeT HEROTOPYD JEHe/HYD CBASH
¥ HECKOJBKO YHHMpAET HeJuHeiiHHe PEe30HAHCH. BINAHWE TAROTO NPEGO-
P& BIOEPBHE ECCAENOBAJIOCE ¢ INOMONMBD MAJOI'0 COJNEHOHNA C HHTETIpaib-
e moneM 0.5 TM. IlaHO OOBACHERHME TOIO, NOYEMy OKOHEYHHE ILIACTH-

HH C TODHSOHTANBPHEMH OTBEDCTHAME IJIA INyYKA IOHHXSOT CBASH H
TOSBONADT H30EXATH BEPTHRANBHOR mHcmepcEH. C IOMONED STOIO ONE-
CaHMA MOXHO BHYECIMTDH OXHNAEMYD JHHE!RY® CBA3H A JWGOTO CO=-
JSHCHIA.

HETMHEAHOE BSAMMONE/CTHAE IPONONEHHX BOIE IOTHOCTH 3APAJA
B JIEKTPOHH(M HAKOIMTEIE

H.H.Hayroapault
OxsErRO-TexHNIecKEl EECTETYT AH JCCP, XaprroB

B TEIpONMHAMEYECKOM IDHCIAXEHHE HCCIEIYeTCA 9BOJNIMA Mpo-
TONBHHX HeJHHEeHHHX KosnelasWil IIOTHOCTH 3apAla B HAKOMUTENE.
[loxa3aHo, WTO IPK JOKANBHOH! CBA3W MERNY IOTEHIMAIOM eUP=aP
H aSEMyTalbHCH IIOTHOCTED p (6 )-uacTHIl B CTYCTKe B3amMONeiicTBHE
MOZ, NPEBOIZMT X B3DHBHCH HEYCTONUMBOCTZ IPH P =>p. = g,/
( g, - Temmeparypa OyuKa). me \I72
<, - BpeMa HApacTaHWd HeCTACWIBHOCTA IODANKA l°(_°-§m) ’

0
rme lo o P"‘ — COOTBETCTBEHHO HaYaJbHafA IJIMHA ¥ CPeNHAA
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IJIOTHOCTB CTYCTKa; Mg - MAcCa CHHXDOTPOHHHX KoJeGaHmii. Ecum
BO3CYXIEHH BCE MOIH MYyYK&, OH KOJIANCHPYET IO 3aKOHY

LI~ (1= Tre )3

[loporoBHe YCJIOBYA DPa3BUTHA HEYCTONUMBOCTE IANT 3aBMCHMOCTE
$a30B0O#t TPOTAKEHHOCTH crgc'ma OT wdcia vacTiy N ¥ aMIUITYIOH
BY-mosia THma |~ EVN- v

llokazaHo, 49TO B CIy4Yae HHTEIPaJBbHO!l CBASM, KOTLA IOTEHIMAay

Ugmnponoplmoxianen IBoiHO# mepsBoodpazHo#t oT mioTHOCTU U deeﬁ"
B3amMogeficTBAEe NPOROVILHHX BOJH YCTONYMBO ¥ B 3aBACKMOCTZ OT Ha- '
YaJPHHX YCJIOBHI OPWBONAT K HDOABJIEHMD ACHMITOTHYECKHX (T —-c..-,)
pelleHul THIIa YIAPHHX BOJIH WIN CTAIWMOHADHHX camocia3smpOBaHHHX ‘
CIYCTKOB — JICHIMIODOBCKWX COJHTOHOB.

NONLINEAR INTERACTION OF IONGITUDINAL BEAM DENSITY WAVES
IN ELECTRON STORAGE RING

N.N.Naugolniy
Physical-Technical Institute, Kharkov, USSR

The evolution of norlinear longitudinal charge density
oscillations in the storage ring is investigated in hydrodyna-

mical approximation.
It is shown that in the case when the local connection

between the potential and azimuthal density p(e) is eUP S0P
the mode interaction leads to explosive instability if p> Pcc-eolm
( €5 is the beam temperature) . m 1/2

The instability growth time is of the order of loﬁ-m) 3
where |, and Pm are the initial length and average beam den-_
sity, respectively; mg is the synchrotron oscillation mass. The
beam is collapsing according to the low lll°~(l =lt, )

if all beam modes are exited.
The threshcld conditions of instability development give

the dependence of the bunch phase length on part%/%le quantity,

N, and RF voltage amplitude, V, such as l~ gv-u-
It is shown that in case of integral connection when the

potential is proportiomal to d6 [ (6) , the longitudinal
wave interaction is stable aﬂd, depending on the initial condi-
tions, leads to asymptotical (%t ——oc0) solutions of the stroke
wave type or to stationary gelfphased bunches.
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ceccua Xil. CUCTEMM YIPABJEHUA U JMACHOCTUKU

DIAGNOSTICS AND CONTROL SYSTEMS

Session Xii.

THE COMPUTER CONTROL SYSTEM OF THE SPS

(Invited Paper)
M.C.Crowley-Nilling
CERF, Geneva, Switgerland

The control system for the SPS uses a large multicomputer
network which is arranged to allow interactive development of prog-
rams using a simple command language. A high-speed packet-switch-
ing message transfer system connects the computers, and @ special
serial-highway multiplex system is used for the interface to the
apparatus to be controlled. New devices for interface with the
operator have been developed.

A description of the system is given, followed by an analy-
;1: of the experience gained in using the control system, firstly
or the testing and commissioning and then for the initial opera-
tion of the accelerator.
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CUCTEMA YIIPARITEHWA C DOMOUED 9BM
NPOTOHHLM CHHXPOTPCHOM IEPH HA SHEPIVI 400 IOB
(IpEraamerIHl FOREAX)

M. K. Kpoyna-Maiauar
[IEPH, EeHena, lsefiuapna

Cucrema ympapreHEs CIIC HCHOXb3yeT DASBETBICHHYD ceTh JBM
E IOSBOASET paspadarHBaTh M BHIONHATH NPOIPAMMH B DEXUME IDAMO-
T0 YODaBXEHHNA C HOICJIH30BAHAEM CPABHETENHHO NPOCTOrO ASHKA
ROMAHN. CBASF MexLy 9BV o0ecnevYHB8ETOR BHCOKOCKOPOCTHOR CHOTE-
Moft nmaxetHOM mepesauM MaEEHX. KOHTpONEpyeMoe OCOPYHOBAHHE ION-
KImoUaeTcd dYepea CHeIMANBHO paspadoOTaHHYD NOCHeHOBATENHHYD MYlb-
THILIEKCHYD CHCTEMy CBASH. PaspadoTam pAn HOBHX ycTpolicTB mua
CBASKE C OHepaTopOM.

Hapany ¢ ONECAHESM CHCTEMH YIPABRISHWA AHANKBHPYETCA ONHT
eé SROIIyaTaUHE, NOXYYEHHHHE IpH HaNaNKe ANNapaTypH H yIpaBieHEK
yoropmTeaex CIC BO BpeMA SAUYCEA.

OPTAHWBAIIAA YIIPABAEHW YCKOPUTEIEIO-HAKOMMTENEHRMY KQMIDIEKCAMH
B WA® CO AH CCCP IIPY IIQMOIH 9BM

(IparnamenEHl ToKAaN)

M.M.Kapumsep
¥eermryr amepHofi Gusmxam CO AH CCCP, HoBOCHOEDCK

B WA® CO AH CCCP mosHOCTED YUPeBIARTCA IIpH momomu 3BV 4eTh=
pe KDYNHHX YCKOPHTEJNbHO-HAKONETENBHHX KOMIUIEKCA. PaspadoTaHH HpHH=
[ HOCTPOEHAA ¥ &JTOPHTMH PaCOTH YIPABLANIMX CHCTEM Kak HA 0C=
HOBe MEHE DBM, Tex ¥ Ha OCHOBe OBV yHMBEDCAIBHOI'O THIA. YUpaBieé—
HZe Kommwiekcom BAIII-2M oprammsoBaHo Ha dase YBK M-6000, ymparae-
Hue ycraHoBKamu BOIM-3, HAIN-M, BIMM-4 ocymecTBIAETCA CIEIHANHA3E=
POBAHEHM YIPAB/LADWHM LEHTPOM, KOTOpHHA ocHameH II-» SBM cepuH
OIPA-I300 (dmpma M3PA 3IEBPO IIHP). CoszaHa OHGIHOTEKa PACOWAX,
HAJIQJOYHHX # TECTOBHX IpoTrpamM. PaspadoTaHa LHMpOKasd HOMEHKIATYpa
Z3MEDATENBHHX H YIPARIANMEX yeTpoficTB. [ KAXOTO Kiacca IPHME=
HAeMHX JBM BHpadoTaH COOTBETCTBYWIEH IOIXON K CTPYKType H KOH(H-
TYpallEE CHCTEMH yIpaBiieHWsA. CHCTeMa Hmepeladd NaHHHX, paspadoTaH-
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ged B VHOTETYTE, OCeCHeYMBAET BHCOKYD HANEXHOCTH K HEBOCIHDHEMJIA-
pOCTH K MyMY.

MHOTOJIETHW ONHT SKCIUIyaTaiWy JUPaRIADIMX CHCTeM B WD CO
A CCCP mnoxasan WX BHCOKYD HANIEXHOCTH X 30PEeKTHBHOCTE.

COMPUTER CONTROL OF ACCELERATOR-STORAGE RING FACILITIES
IN THE NOVOSIRBIRSK INSTITUTE OF NUCLEAR PHYSICS
(Invited Paper)

M.M.Karliner
Institute of Nuclear Physics, Novosibirsk, USSR

In the Novosibirsk INP there are four big asccelerator-sto-
rage ring facilities being completely computer controlled. Orga-
nizing concepts and operational algorithms for control systems
pased on both minicomputers and larger general purpose computers
have been developed. VEPP-2M storage ring control is orgenized
using minicomputers "M-6000". The control of VEFP-3, NAP-M and
VEPP-4 facilities is performed by a specialized control center,
squipped with II computers of ODRA-TI300 series (MERA EIWRO ,
POLAND) . The library, including operational, debugging and test
programs have been created. A number of devices for measurements
and control have been designed. An appropriate approach to the
system configuration and structure has been developed for each

type of computers used. The serial data transmission link deve-
loped in the Institute ensures high relisbility and noise im-

Operation of the control systems during many years showed

their high reliability and efficiency.

CYBERNETICS PROCESSES AT THE ISR
R. Keyser and P. Wolstenholme
CERN, Geneva, Switzerland

Most settings and adjustments of ISR parameters are per-
formed by means of a control computer. Typical operations which
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are described are injection optimization, orbit control and wore
king line control during stacking, and the acceleration of stack
beams. In each of these examples the same basic techniques are
employed. Data is taken from the ISR instrumentation, oftem in
the form of several hundred readings, and analyzed. The necess
corrections are immediately computed, using knowledge of ISR ch
racteristics which has been highly refined in recent years so as A
to achieve very precise results, and are applied so as to achieve
the required effect. Trial and error procedures are thus avoidui;j ]
and the task of the operator is to supervise the overall procen'-
rather than to deal with any individual machine elements. X

KVBEPHETHYECKOE YIIPABRIEHME B HAKOOWTENEHHX KOIHIAX IEPH
P.Keitsep, II. BOMBCTEEXOIEM
LIEPH, Eemepa, [Befinapua

PeryaHpOBKA GONHNEHCTBA IapaMETPOB ¥ yCTAHOBKA DEXAMOB HA
HAKONETEXBLHHX KOIBIAX OCYMECTBIAETCA IPH NOMONE ynpamimomelt
O9BM. OmECAHH TAKHE THINYHHS ONEpALME, KAK ONTHMESAIEA RHRCKIMM,
KOHTPOXS 38 OpOETOf, TeKkymee yUpaBleEEe aumapaTypo#t B nponecce"ﬁ
HAKOINIeHHS ¥ YCKODEFHA HAROILIGHHHX HYUKOB. Kaxmas #3 STHX ome- :‘!«'
pamk#t BHIOXHAETCA OO OXHOR K Tof ®e OCHOBHOH cxeme. C annapa'ry-",
PH HAKONETENBHHX KOJell OCYWeCTBIAETCA COOP H AHANNS NAHHMX, ’D;I!
npEdeM OGBEM EBPOpMAIEE XOOTHTEeT YACTO HECKOJNBKEX COT OTCYe- "'i
roB. [[DONSBOXETCA HeMeRUeHHHE pacueT HEOOXOMWMHX FoppeKumit ¢
HOTIONHSOBAHEEM ONDOXEJCHHHX 8a NOCHeRHHE I'ONH C BHCOXOK TOY- =
HOCTED XAPAKTEPHCTHR HAKONETENEHHX KOJel H OCYNECTBICHHS neoéfi
XOZEMHX DeryANDOBOK IiA ROCTEReHEA XenaeMoro spperra. Taxas -
Ma HOSBONAET ES0eXaTh OMAGOYHHX H IPOBEPOUHHX omeparmli, ¥ 3auf=
YA omeparopa COCTONT B HACJINNEHEH 8a IPONECCOM B LeJoM, & He B
pasore ¢ OTHMEALHEME SJIEMEHTEMH AannapaTypH.

MICROPROCESSOR-ASSISTED QUALITY CONTROL
OF THE EXTERFAL CPS 24 GeV/c BEAMS
W. Heinge and D.J.Simon
CERE, Geneva, Switgerland

In addition to its role as an injector for the SPS and ISR,
the CERN PS delivers protons to the PS physics experiments. For
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this, the primary beam of 24 GeV/c slowly ejected protons is
gplit into 3 branches; the protons are then shared between 3 fi-
nal target stations (and 1 iransmission target in one of the
prenches) according to experimental requirements. In crder to
pinimize beam losses and retain beam quality a fine control cf
the beam position is required. As input to the computers one has
a variety of beam position and intensity monitor signals. All
monitor dats are acquired, evaluated and displayed by a micro-
processor within CANAC. Moreover, to counteract variations (e.g.
drift and change of PS operational conditions) of the ejected
beam, and to simplify operation, an adaptive digital control loop
was implemented.Control of the beam position in the splitting
magnets, together with the comtrcl of the intensity distribution
between the beam branches, is effected by adjusting automatically
the current in the relevant beam transport elements.In additiom,
an analog feedback system at each target corrsctis fluctua=
tions of the beam position during the spill.

YIPABIEHKE XAPAKTEPMCTHKAMM BHBENEHHHX IIVIKOB
C WIVIECM 24 T9B/C IPOTOHHOI'0 CHHXPOTPCHA ITEPH
C WCTIONE30BAHMEM MHMKPOIIPOITECCOPA
B.Xattrne, J.Jx.Caion
IIEPH, Xemesa, [Befimapusa

Ilporormutl crEXpOoTpoH L[EPH Ha oHEepIrED 28 I'SB MOMEMO HCIONB-
S0BAHEA B KAYeCTBE WHEGRTODA B HARONHTENbHHe KoXsua ¥ B CIC
ofecnevMBaeT IYYOK JA NPOBEHNCHEA (ESNYECKHX HKCNOLHMeHTOB. C
aTolft meNBD MepBHYHHA MENIEHHO BHBENEHERE NPOTOHHHE OYUORK ¢ MM-
myaecoM 24 T'sB/c pacmeniseTcs HA TPHE "AOpDABIGHEA, ¥ B COOTBETCT-
BEY C TPEGOBAHMAME SKCDEDHMSHTA UDOTUHH DACHPeNeNANTCH MEeXLY
TpeMA KOHGYHHMH MENCHEHME CTQEIHAME (E OXHON MpOMEXYTOdHOR MH-
HeHED B OFHCM W3 BampamieHnfl). [/ MAHEMESSLUEH NOTEPh OyYKA E COX-
DaHeHHA ero EAYecTBA HYXHO OCYMECTRIATH TOYHHE KOHTDOJH Sa IOJO-
XeHWEM Uy4Yxa. B RavecrBe BBOmEMO# B OEM mEnfopManEE HCIONLSYWTOH
CHI'HAIH MOHHTODOB IOJOXCHMA ¥ HHTEHCHBHOCTH Oy4Ya. Boe JAHHHE ©
MOEHRTODOB COGHpaXTCH, ONCHEBADTCA H OTOODARADTCH C IIOMOMLED MHK-
ponponeccops. B amaparype KAMAK. Boree Toro, 9ToGH KOMIEHCHDO-
BATE HSMEHEHHE OapaMeTpoB BHBENEHHOTO OHyura (HampmMep, Ws-3a N8-
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MEHEHET H JXOJa PeXHMR NPOTOHHOTO CHHXPOTPOH&) H YUDOCTHTH
JeHHe, GRIO BBENEHO IMIPOBOe KOJBIO DEryIHpOBAHEA. YIpanieHHe
JOECHEeM NyYKA B DACHEIIADMEM MATHETE ¥ yUpaBieHHe pacmpefele-

HEeM MHTEHCHBHOCTe!l DaCHMENIeHHHX IYYKCB OCYMECTBILIETCH aBTOMATH-

YeCKEM DEeTYANPOBAHHEM TOKOB B COOTBETCTBYNIMX SJIeMEHTAX KAHALOB

TPAHCIOPTEPOBKE. KpoMe TOro, AHANOIOBHE CHCTEMH ¢ OGpATHOY CBASEY

HA Kaxpo} MENEHH KOPDERTHDYDT (VIDKTyal# NOJOXESHHEA HydYKa BO Bpe-
Mz cépoca.

VCIIQNBE30BAHME 3BM EC-I0I0
IJi IENER YIPARIEHW M CBOPA VHOOPMAIM
HA YCKOPUTEIE HOBD
B.J.Epyk, A.ll.JlomoB, H.T.Mamyuamswiu, W.T.Moposor, 9.AMna3,
9.B.0cmos, B.E.[lmcapenckmit, B.T.TwmiH, E.®.TpoAHOB
MHeTETyT (M3MKM BHCOKWMX 3SHeprutt,CepnyxoB, CCCP

Paspadorany ycTpoilcTBa ¥ MaTofecneueHyue, IO3BOJANNHME HAC—
nonb30BaTs JBM EC-IOI0 B pexwMe pealbHOTO BpEMEHM IjiA cOopa MH-—
fopMalmy ¥ yUpaBJeHAA CHCTeMaMM Ha yckopuTese JOBI.

C6op # o6padoTka MHPOPMAIME MOTYT IPOM3BOIUTHCA A 64 Ia-
DPEMETPOB B KaXjoM Imkjie. OOpaGoTaHHHE pPe3yabTaTH (IMcIepcud,
CpemHee 3HAUYEHWE, B3QMMHAS KOPPEJSAIHA ¥ T.l.) NPEICTABIANTCA B
BUIe TeGnuiH He Jucliee mwim Ha AlfY.

Ina yupaBleH#A CHCTEMaMM KOPPEKIUM MAIHUTHOTO IICJA. YCKODH-—
TeJAd ¥ IPOrpaMMUPOBaHUA PAGOTH ero YCTpPOiCTB pa3padoTaH IeHepa-—
Top QyHmImit, paccumrTanHHiI Ha I28 He3aBUCHMHX KaHaJiOB. Kammas
QyHKIMA MOXET aNnIpOKCHMUPORATHCHA 30-0 BEKTOpaMM C MUHVMAJIBHOM
IJATEeNBHOCTED BekTopa 1,0 MC.

Tlpr pa3spadoTKax MAKCEMAJHHO HCIIONB30BANNCEH CTaHIADPTHHE
yeTppilcTBa CBA3K C OGHEKTAME W MATEMATHIECKOE obeclleueHme, IIO-
craBnseMse GupMoii "BmmeoTon" (BeHrepekas Hapomuaa Pecrny6amea).

ON USING EC-IOIO COMPUTER
FOR CONTROL AND DATA ACQUISITION PURPOSES AT IHEP ACCELERATOR
VoeLeBruck, A,P,Lomov, N,G,Mamuchashvili, I.G.Morosov, E.A.Myae,
E.,V.0sipov, V.E.Pisarevski, V.G.Tishin, E,F.Troyanov

Institute for High Bnergy Physics, Serpukhov, USSR

Software and electronic units that allow one to use
EC-IOIO computer in the real time mode to acquire the informa—
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tion and to control the systems of the IHEP accelsrator have
been worked out,

Data acquisition and processing may be carried out for
64 parameters of the accelerator in sach cycle. The processed
results (dispersion, mean value, mutusl correlation, etc.) are
presented in the form of a table on the displsy or line printer

To control the magnetic field correction system and to
program other systems of the machine & function gensrator de-
gigned for I28 independent charnels has been developed. Each
function may be approximated by 30 vsctors with minimal duration
of each vector I,0 pse. Some units of the function generator, in-
cluding the controller and the output terminals are used for the
control purposes.

The real time devices and software supplied by "Videoton™
firm (Hungarian Peoplet's Republic) were used when working out
the system.

’

OB OIH(M MONXOIE K MPORIRME SKCTPEMATHHOTO YTIPARITEHWA
YCKOPUTEIEM 3APAXEHHHX YACTY

H.]l. Bacmnses, B.A.3acenxo, B.T.¥BREH,
H.B.Mosmn, B.A.llenexor
Haywo-mocnenoBarenscxmit HHCTHTYT 8JerTpofEsmaeckoit amaparypH
m. ].B.Bbpemora, Jemmnrpax, CCCP

VanoxeHa MeTOINKA DeNeHEA 3aJaué SKCTPEMAILHOTO yupaBieHEA
JCKODATEJIEM B DPeanbHOM MacmTade BPEMEHM C IOMONMED CPEZCTB BHUHC-
JETeJbHO! TeXHUKE. PACCMOTDEHH OCHOBHHE 3TANH NOCTDOSHEA CHCTEMH
SKCTPEMANBLHOTO yIpaBJeHHs
— HCCJEMNOBaHME YCKODHUTENA KaK O0BEeKTa aBTOMATHUECKOH
ONTEMUSITHH §

- BHOOpD METONOB ONTHMH3SINYK ¥ CJHEXEHES 38 9KCTPEMYMOM Ha
OCHOBAHWH De3yJNBbTaTOB HCCJIEIOBAHMAS

= CPaBHNTEJBHOE HCCIEeHOBAHEE METONOB HA MONEJNAX, OTpaxan-
IMX OCHOBHHE OCOCEHHOCTH OCBLEKTa YUPABAEHHS, C LEJIED
BHOOpa Hambonee SPHEXTUBHHX METOLOB;

= CHHTE3 aJIrOpETMA 3KCTPEMAIHHOI'O YUPABNGHHA H MEeTOLHRA
OLEHOK 3(PEKTHBHOCTE aBTOMATHUECKOH HACTpOltkE Ha meicrT—
BYIIEM YCKODHTEJE.

[IpEBOIATCA pe3yNsTATH NPEMEHEHHA METONMKE IpH OOCTPOEHEH
CHCTEMH ONTHMH3AIMHE yCJIOBHY BBOZA IPOTOHHOT'O CHHXDOTDPOHA WTHJ.
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ON ONE APPROACH TO PROBLEM
ON CHARGED PARTICLE ACCELERATOR EXTREMUM CONTROL

N.D.,Vasiliev, V.A.Zasenko, V.G.Ivkin, I.V.Mozin,V.A.Shelechov
D.V.Efremov Scientific Research Institute
of Electrophysical Apparatus, Leningrad,USSR

The paper presents a description of the methods for solving
the problem of an accelerator real-time computerized control at
extremum conditions.

Basic stages of extremum control system are considered:

- study of an accelerator as an object for automatic optimi -

zations

choice of methods for optimization and extremum trackingj

- comparative study of methods on models, reflecting the main

features of the controlled object with the view to choose

the most effective methods; ‘

extremum control algorithm synthesis and estimation methods of

automatic adjustment efficiency at an existing accelerator.
The results on using the methods in the comstruction of:

optimization system for ITEPh proton synchrotron injection con-

ditions are given.

PRECISION ENERGY MEASUREMENT TECHNIQUE
%.D. Parkas, H.L. Martin, R.H. Miller
SLAC, USA
A tenchnique for measuring the momentum defining slit to
.01% was successfully tested at SLAC recently. The new techni-
que will provide knowledge of the energy centroid of each beam
pulse to high precision even though the momentum slits are set

t0 a relatively wide opening which permits essentially 100% trans-
mission. The technique depends upon the fact that the path length

and hence the time of flight through the momentum analyzing sys-
tem of the beam switchyard depends on energy. The derivative of
f£light time with respect to emergy is 17 picoseconds per 1% in
energy. Since the beam is bunched in the accelerator with a
2856 MHz structure, it induces fields in a suitable miocrowave
cavity. The phase of the induced fields depends linearly on the
arrival time of the bunches of electrons. Ome such cavity is
mounted before the momentum analysing magnets and one after.The
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phase of the RF power out of the two cavities is compared on e
phase bridge. This phase comparison can be done over a short
germ to & precision of about 0.1° which is equal to 0.1 picose-
conds or .006% in energy. Using this system the rms energy shift
¢rom one accelerator pulse to the next was measured to be 0.01%.

METOJMKA TOYHOTO MSMEPEAWA OHEPTMH B CHAK

3.1.%apkac, X.JI.Maprmm, P.X.MEuep
CIAK, CHA

TeXHEKRA HSMepeHE! EMOIYIRCHOTO pasépoca HyYKa ¢ TOYHOCTED
0,0I% memaBHO GHia yomemmo ompodopama B CIAK. Homas TexmERa mo-
8BOJIIET HBSMEDATH C BHCOKOM TOYHOCTHD SHEPIED NEHTPANBHOR wacTH
KAxXZOT0 EMIYNH08 OyUYKRA NAXe B ONyYAe HCHONHSOBAHEA BECHMA HEDO-
KEX H3MEDHTEJIBHHX meself, ofecneumBammaX ONHOE NPOXOXKESHEe Nyd-
ka. B OCHOBY mSMepenm#l nmonoxeE faxT SaBHCHMOCTE IUHMHH NYTH, 4,
CIeNOBATENBHO, B BPEMEHH mpoJeTa NydKa Yepes CHOTEMY, aHAXNSEDYD-
Iy0 EMIYABCH B KaHANE, OT SHEPIEH. [IDOMSBOXHAA OT BPEMEHE HpO-
JieTa IO SHEPIME COcTaBIAeT I7 MEKOCEKYEN HA 1% sHeprem. Crpyn-
IHpOBAHHHE B YyoKopHTENle Ha 4uacToTe 2856 MI'T NOYyYOR BOSCyR—

EA6T KoJeGaHHs B COOTBETOTBYREEM MHERKDOBOJHOBOM pescoHarTope. dasa
HABeHSHHHX Nosefl SaBECET JEHefHIM 06pasoM OF BPEMEHE NPHOHTEA
CTYCTKOB SJIEKTPOHOB. OmEH Taxoff pesoHATOp MOHTNPYeTCHA NEpeR Mar-
HETHHME QHAINSATOpaMH, & Npyrof - mocie HEX. C Domomsw $asoBOTO
MOCTa IPONCXOXHT CpaBHeHEe (a8 BHCOKOZRCTOTHHX RONECAHER STEX pe-
SOHATOPOB. TOYHOCTH CpaBHeHEA $as cocraBiger 0.I° s YTO SKBNB&-
nerrro 0,] mexocexynze mix 0,006% mo smeprms. C mosoms® sTofl oEec—
TeMH OHI HSMepDeH CpefHOKBANPATHGYHEA pasdépoc mO SHOPTHH KIS DPas-—
HHX EMOYABLCOB YOKOpETENs ¢ TouHOooTED 0,0I%.

PESYABTATH SKCIEPMEHTA 110 HENPEPNBHOMY HSMEPEHND
ABCOINTHOT'O SHAYEHW SHEFTYM IIVIKOB M EE CTARMIEHOCTH
B JIEKTPOHHHX YCKOPHTEIX M HAKOORTEIAX

H.II.Kapaderos, C.C.(Opaxmam, A.B.Iyxacan
Epenancokuft (asmveckull mrcTETYyT, CCCP

[IpeXCTABNGH METOX N POSYALTATH SKCHEPEMOETAIBHOTO HSMEpe-
HES SHEPIENE SNEKTDOHHHX HYYKOB B YOKODNTEXSX N NAKONNTONSX X 68
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BpeMerHOff CTACMEBEHOCTE C HCHGIB3OBAHEEGM CHGRTPRIBHHX XAPAKTe
THE - OMEXPOTDOHHOTO ESIYYeHEH. |

MeTOX OCHOBAH HR HENPODHBHOM CPABHEHNE HHTEHCEBHOCTER
XBYX CHGKTPANBLHHX COCTABKEDENX B NYYRe CHHXDOTPOHHOIC HBIYY
Ny (x,) X Ny(A;) » COOTBETCTBYNEAX BOCXOHAmel M HECXOEAReR
poTRE ononpusnoﬁ xpnol y =x4L(x) rme x=A, /A ., B
XAYECTBE MOHOXPOMATOPOB HONONLSOBAHH EXCANBHHE KDHCTQMIH  Si
(IT1), & smawemms N, (1) WsMepeHH METOXOM HOHNSAIMOHHOIO
ERXOpEmMETDA. Mcnnexmoou METOHA, COIIACHO sxcnepmemaxm
KauEmM, S< 1,4 . 10713 A/MsB npE TOKe WACTNI Ha OpONTS ,
Eou T mA.

Pesyar?aTH SKRCIEGDEMEHTA XOPOEO COrNACYRTCA C PACYeTHHME 3-'<
NRHHENE, DOXYYCHHEME DN HCHONHSOBAHEN ANIAPATE TEOPHE CHEHXDPO- é
TPOHEOTO NBXYYEHNA N TEOPNE ENHAMEYECKOTO PACCESHNA POHTTeHOBC-
KEX Xy9ef XpHOTALIAMHE. g

floxa2aEo, Yr0 ESMEDSHEA ACCOXDTHOIO SHAYEHES SHEPIHE uorm
EMETH TOYHOCTH, C KOTOPOf WSBECTHH KpHCTaMIOrpafNYecKEe NapaMer-
PH MOHOXPOMATODOB X SHAYGHNS KOSPININEHTOB HOTNOMEHNA B BOSKY-
Xe ¥ Be . MoeTOX DoSBOASeT NSMEDETH CTACENBHOCTH SHOPTEN K I
orpeiixy ¢ omHOX SHEPIEE HAR ADPYIYD® B e'e -HARONNTENAX NDH -romﬁ
~ I00 xd ¢ adcommwrmofl TowEOCTED ~I0 K8B.

'l
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RESULTS OF EXPERIMENT ON CONTINUOUS MEASUREMERT i
OF BEAM ENERGY ABSOLUTE VALUE AND ITS STABILITY |
IN ELECTRON ACCELERATORS AND STORAGE RINGS W
I.P. Karabekov, S.S. Ovakimian, A.V. Gukasian ™
Yerevan Physics Institute, Armenia, USSR I

1

The method and results of experimental measurement of th&
beam energy and its time stability, using the synchroiron ra=
dietion spectral characteristics, are proposed. The method is
based on the continuous comparison of the intensities of two
spectral components H;(1,) end W (Az) of the beam synchrotron
radiation corresponding to riling and falling branchee of the
spectral curve, y = T4L(X) where X = A o/A - The crystals of
S1(III) were used as monochromaters and N (A) was meaaurod
by the isnization calorimeter.The reuolut:lon Sx1,4-10713 a/MeV
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per 1 mA accelerated current was obtained. The results

of the experiment are in good agreement with calculations whioh
are based on the theory of synchrotron radiestion and on the X
ray dynamical scattering theory in crystals. It is shown that
one can measure the absolute value of energy with the same accu-
racy ae crystallographical parameters of monochromaters and
absorption coefficients of Be and air are known. In ete” storage
rings, operating with~100 mA current~10 KeV absolute accuracy in
energy measurement and energy adjustment changes may be achieved
with the proposed method.

AB/MYTAITHIOE PACIPEINENEHME IMIOTHOCTH HCTOYHHKOB
BTOPAYHOTO MBIIYYEHUA
KAK CIEICTBME NOTEPE YACTHI IIPM YCKOPEHFH
B.H.JlebGexes
MaorETyT QEsWkE BHCOKEX sHeprui#i, Cepmyxos, CCCP

PeyuanioOHRHEe HATDYSKH H2 ¥3JH ¥ OCODYUNOBSHHE YCKODHTENA,
pacrnoioXeHHHe BHE BAXKYYMHO# waMepH JCROPHTEJNA, KODPEIEDYDT HE ¢
NOTEPAME IYYRA YACTHIl, & C 88HMYTAJIBHEHM DECHDPEIEJICHHEM ILIOTHOOTE
HOTOYHHKOBR BTCDPHYHOTO WRNIYUeHHA S ( z ), ABIAONETOCH QESHCTRBHEM HO-—
Tepb. B COOCHEHHME DACCMOTPEHH OCHOBHHE SAROHOMEDHOCTE H X&DARTED
asEMyTaIBEOI'C pacupemeseHEs S (z ) HA PASHEX CTAXMAX NEKAA YORO-
DEHHA H 6I'0 BaBHCEMOCTH OT TOJIEHHE NCERNOMEMEHE. Ha OCHOBA&HER
SKCHEPEMEHTANSHHX NSHHEHX NAHS HUXHAA IPAHKLA TOJNMEHH MEEeHOR-le-
PEXBATYEKOB H CEPENeDOB- 06H3aTSlbHHX 3IEMEHTOR COBDEMOHHEX
CHENBLHOTOYHHX ROJBLEBHX YCROpHETeNeld, o0ecHeuuBaummX HeOo$XO sl
MEHEMYM NOTeph. [iIA OnepaTHBHON OLEHKE BpPEXHOTO BOSHeRCTBES HO-
TePh HA BCEX OTANHAX LHKJS YCKODEHHA IAaHE 3SBECHMOCTS SHEPIOBHEe-
JeEHsA BONESE BAXYYMHOZ KeMepH OT DHEDPIHE IDOTOHOR, Baazmojelicrayn-
m#X ¢ RaMepolf. [IpEBejieHH NpOCTedRe COOTHOMEHEA, HOSBONAGEEE XA-
PSRTEPE30BATHh JOKOPHTENE: KAK HCTOYHEK BTODEYHOTO ESAY9YeHEA B 38~

BHCHMOCTH OT IIOTE€DH HA DASHHX CTANHAX IHKIS JCKOPSEER. [OAyded-
HHe JaHHHE NpEeXHA3HAadYeHH WA DEmeHHA MHOT'OYHCJIGHHHX Sajad Ipax-—

TEYeCROT0 ILIaHA.
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AZIMUTHAL DENSITY DISTRIBUTIOKN
OF SECONDARY RADIATION SOURCES DUE
TO PARTICLE LOSSES DURING ACCELERATION
V.N., Lebedev
Institute for High Energy Physics, Serpukhov, USSR

Radiation loadings on the accelerator units and equipment,
installed outside the accelerator vacuum chamber, are correlated
not with the particle beam losses, but with the azimuthal density
distribution for secondary radiation sources S(z), caused by
these losses. The report presents the principle regularities and
character of the agimutha]l distribution S(z) at different acce-
leration stages and ite dependence on the pseudotarget thickness,
From the experimental data we have desribed the lower limits for
the thickness of the scrapers, the principle elements of the mo~
dern high current accelerators, that provide the minimum losses.
To estimate operatively the influence of the losses at all the
stages of the accelerating cycle we present the dependence of "
energy emission near the vacuum chamber on the energy of protons,
interacting with the chamber. The simple relatione, that allow
to define the machine as a secondary radiation source depend- 3
ding on the losses at different stages of accelerating cycle, are
given. The data have been obtained to solve numerous problems of
practical epplication.

V3MEPEHUE IAPAMETPOB [TPOTOHHOI'C IVYKA
[0 SHEKTPOMATHMTHMY HSIYYEHWD MPOTOHOB B OHLVIATOPE

I.0. Axfepor, E.T'.BeccoroB
Omswaeckn#t mHOTHTYT EM. II.H.Jedemesa AH CCCP, Moorsa

Jina HSMeDeHNT mapaMeTpoB NYYKA HA KPYNHCHWEX OPOTOHHHX yO-
ROPHTeNAX NpemiaracTcAd HCHONH30BATH MSNYJeHEE HPOTOHOB B OHEY-
asrope, ofnazammee 60Xee BHOOROf XECTKOCTED IO CPABNEGHRD C OHH-
XPOTDOHHHM ESJyYeHMeM. IJoxaseHo, YTO OHAYAATOPHOE ESJIYYEHHE
IIpCTOHOB ¢ oHeprHe#t BEme 60 I'eB momamaeT B BENEMYD OGAaCThH CHER-
Tpa, Ir0c NosBoxgeT SPPERTEBHO NCIOXLSOBATH HHPOKO NPHEMEHAEMHS
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ga 9JI6KTDOHHHX YCRODHTENAX ONTHY6CKEE METONH POrHCTPAIEN, odaa-
seoEe BHCOKO! YYBGTBETENBHOCTED, paspemanmell ClIOCOOROCTED K
gucrponeiicTeEeM. Jig REATHOCTEKH IPOTOHHHX IYYROB ¢ TOKOM BHEe
3.I10”° A ROCTATOYHO BOSGYAETH B OHAyAATOpe EumHOZ I M X ¢ mepx-
ofoM I oM marEETHOe mose ¢ ammiErymo# H = I0® 3.

MEASUREMENT OF PARAMETERS OF A PROTON BEAM
BY BELECTROMAGNETIC RADIATION OF THE PROTONS IN WIGGLER MAGNET

D.,F.Alferov, E.G.Bessonov
P.N.Lebedev Physical Institute, Moscow, USSR

The proton electromagnetic radiation in a wiggler magnet
with wavelength shorter than that of synchrotron radiation is
suggested to be used for meagurement of proton beam parameters
in large proton synchrotrons. It is shown that protons with
energy higher than 60 GeV can irradiate visible photons. That
permits to use widely spread in electron accelerators optical
methods of beam detection which have high sensibility and re-
solution, It is possible to detect proton beams with current
higher than 3-10'7 A if the magnetic field in the I m-wiggler
with a period I cm has the value more than 102.
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Ceccua Xill. NEPCIEKTVBH UCTIOJIb3 OBAHUSI YCKOPUTEJIER

Session Xill. PROSPECTS FOR ACCELERATOR UTILIZATION

FUTURE OF HIGH INTENSITY ACCELERATORS IN NUCLEAR ENERGY
(Invited Paper)
S.0. Schriber, J S. Fraser and P.R. Tunnicliffe
Chalk River, Ontario, Canada

A possible applicaticn for a high mean current, interme-
diate-energy proton linear accelerator is the "elecirical bree-
ding® of fuel for nuclear electrical power stations. The possible
role of the spallation breeder in the context of & Canadian nuc-
lear powser economy and its relationship to nuclear fuel resour-
ces will be discussed. The production of fissile material using
spallation process in a target containing actinide elements
appears desirable and feasible from engineering and ecomomic con=
siderations. Current development work in Canada and some of the
outstanding problems will be discussed.

BYIVIEE CHIRHOTOYHHX YCKOPWTENE! B SIEPHO/ SHEPTETVKE
(IlpErnamensEuft ORJIAN)
C.0.lMpudep, Jix.C.Ipesep, I.P.Tammmrrmbd
Yor-PEBED, Kamarma

OEHEM ¥3 BOSMOXHHX IPEMEHEHHR OHNBHOTOUHHX JEHEHAHHX IPOTOH=
HHX YOROpETele# Ha CpejHHe SHEPIHN ABAAETCA HCIOALSOBAHEE HX i
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"8JIeKTPHYECKOTO GDHRNEHTA" IOPOYEro AAA ATOMHEX SXEKTDOCTAHINEE.
PacomarpuBaeTcs smHavemme MOZOGHHX GPEEZEPOB B &TOMHOZ SHepreTHRe
KaHa@H ¥ HX MECTO OpeAN NOTONHEKOB SAEPHOTO ropmdero. loxyzenme
JeJAmHXCA MATEDEANOB ¢ MCIONHSOBAHNEH TPONECCOB XENCHEA B MENEHASR,
conepxamiX DaXHOAXTHBHHE SJIEMEHTH, NPEACTABIAETCH DEHTAGCIBHEM X
XeJlaéMEM C HHXEHEDHOR E SKOHOMEYeCKOR TOYeK SPeHER. (OfcyxmapmTes
TAKE® TEKymee COCTOAHNEe padoT B Kamaie M HEKOTODHe (yERaMeHTaN:~
HHE MMPOGIeMH.

JVHAMUKA OJIEKTPOHOB B JASEPE HA OHIYIATOPHOM M3IYYEHIHA

A.A.Komomencku#t, A.H.JeGemes
OmsEveckuft mpoTmHTyT mM. II.H.Jledexena AH CCCP, Mooksa
TeopeTryecky HCCJIEIOBAHH YCHIEHEE M I'eHepaldd KOIePeHTHOI'O

M3JIyYEHHA B ONTHYECKOM [AWAIA30HE C HOMOMEY 3JEKTPOHHOTO MYIKA.
llcnonpayeTcs MEXAHW3M BHHYXAEHHOT'O MATHHTOTODMO3SHOTO (OHKYAATOD-

. HOTO) MBJyYEHHWS DEJATHBACTCKUX 3JE€KTDOHOB. [IONyYeHH BHDaxeHHA MuA

ko30duIMeHTa yCWIEHHA ¥ KoaQdwimeHTa monesHoro HelicTBHA. BHACHeHA
BaxHas DOJIb PeaKIM¥ W3JydYeHWd B peXVMe HEJHHEHOTO HACHMEHHA X B
pexmve MHOTOKPATHOTO HCIQIB30BAHWA IyuKa. [[pmBeleHH (U3WdIecKH B03-
MOXHHE BapHAHTH NapaMeTpoB 3JIEKTPOHHOTC Ja3epa MiA Pa3JINYHHX CIeK-
TPaAJIBHHX HHTEPBAJOB ¥ OCCYXIANTCA TPEeCOBAHHA K YCKOPHTEJIBHO-HAKO-
MATENBHO# YACTH YCTAHOBKH.

ELBRCTRON DYNAMICS IN MAGNETIC BREMSSTRAHLUNG LASER

A.A.Kolomensky, A.N.Lebedev
P.N.Lebedev Physical Institute, Academy of Sciences ef the USSR,
Moscow

Amplification and generation of ccherent optical band
radiation are calculated for the case of the induced magnetic
bremsstrahlung (ondulator radiation) of relativistic electroms.
Analytic expressions are obtained for the gain and efficiency
of the laser. An important role of the radiation reaction for
the nonlinear saturation regime as well as for multiturn opera-
tion is discussed.

Several possible sets of parameters of the electron laser
are listed for various spectral bands and the requirements for
the involved accelerator and storage ring equipment are
discussed.
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