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®PAHTIHLI CU HAKOITMTEJISI BAIIII-4M
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JLI1.Pyxnana, A.H.Cenupanos, M.TI .®eaoroe, M. A Xononos

Hrcmumym sdeproti pusuxu um. I H. Bydxepa CO PAH, 630090 Hosocubupck

CHU spaxommrens BIIMI-4M BriBoguTcs H3 ero CCBEPHOrO TOMYKONBIA YETHIPHAINATEIO
$panronsamu [1]. Ilpr HauGonbmeil >Hepram 3ICKTPOHOB 6 /3B  (panmnmam COOTBETCTBYIOT
caexytomue mons: 1-my-0.5877 (43 moBoporHOoro Marmmra); 2...4-0.95 Tn; 5-066Tn; 6 u 7-
0.957n (Bce m3 marumra IV Bcraskm); 8-0.95 (vacTEEo M3 marmmta IV), 1.30 (B ocHOBHOM m3
CeMHNOMIOCHOrO BurTaepa) u 1.04 77 (yactHuro u3 marmura I11 BeTaekn), 9| 10-1.0477; 11 u 12-
0.72 w 1.0477; 13 u 14-1.0471 (Bce 3 marmuTa ). Tyuxa CH ana ppartongos 1-7 u 8-14
(hopMEpYIOTCS 110 TOPH3OHTATH ABYMS CIVIOLIHEIMA NpUCMAKKAME H3Tyyerns. Havamsueni yuacrok
KQKI0r0 ()paHTSHAA CONEPIKHT INTHIPEBOH NPHEMHHAK H3My4EHHS, BEICOKOBAKYYMHBIH wmubep u
TENJIOBYO 3aIMUTY B BH/E CHELUANLHOTO 6/10Ka IMEPBOH MOCTOSHHOM Oepunnuesoit (bonbru. Brnoku
BTOPOH ¥ TPEThEH NOCTOSHHBIX GEpPHITHEBLIX Gomsr ormensror apyr or Apyra BaKyyMHEIE 0OBEMEL
HAKOMHTENA ¥ OCTANBHOH wacTH (panmoHza. MsrotoBnenme »THX 6i0KOB OCHOBaHO Ha
A dysHonHoi crapke mMean m Gepmmnns. Jlatee cneyer 60K cMenHOM Geprmmesoii ponsru ¢
HHIHCBBIM yrnoTHuTeneM. Ilepen Guosammroil kaxasrit GpaHTOHA, 33 HCKIIOYEHHEM 4-ro u 12-ro,
SaKaHABACTCA APYTHM TAKEM XK GIOKOM, OTAeNMOmEM ero oT kanana. Tommuma KaKa0# (onsra—
200 mrm

B npomexyrke Mexay cMeHrBIME (onbramMm mMeloTcs aBa OJMHAKOBEIX POTOPHBIX 3aTBOpa
[1], xammbiii u3 KOTOpEIX COBMeIIaeT B cebe dyskumn omeparueurx mropku CH ® nornotatens
TOPMO3HOI'0 H3/Iy4ECHHS W JTHBHEH,

Baxyymusie o6wémer mmbep/2-as donsra u 2-as/3-a onbra, a Takke mBa mocemyiompux
3aMKHYTRIX  00BEéMa BIVIOTE A0 BTOPOH  CMEHHON donerm  oTkauMBaTCA  paszenBHO
MarHUTOPa3pAAHBIMHA JHOAHBIMHA HACOCAMH,

[lyasxa CU 8 4-m u 12-m dpanmsmmax HCNOJIB3YFOTCA HCKIIOMATENBHO AN TIOCTOSHHOM
CTabHIM3aIMA OPOHUTHL MyYKa B HAKOIHTENE 110 KOOpPAHHATE H YIIy B BEPTHKAIHOM HATIPABIEHHH ¢
TOMOIIPIO KOPPEKTOPOB MAarHHTHOH CHCTEMBL. 3ajauya CTaGHIM3alMM COCTOMT B OTC/IeXXHBAHAH H
TOAABICHAN MCIVICHHBIX U3MCHCHHH OPOHTHI Ha OCHOBE OGDATHOM CBAZM C JaTuHKAME HOJIOKEHUA
myka CH. Kaxzasiii u3 31X (paHTHIOB HMeeT aBa AaTiHKa, pacmoNOXKeHHBIX MO3a/H 3aTBOPOB Ha
GonbIIOM paccTOSHHM APYT OT Apyra. Jlng 3Toro BTOpOH AaTYHMK BHIHOCHTCS 33 Ouozamury, B
OKCHICPHMEHTANbHBIH 3a71. 3a OTHM JAaTYMKOM pa3MeLAoTCH noymnka CU u senopgemxHsri
TIOrTIOTATEIE TOPMO3HOTO H3/1y4eHHs U nuBHei. [Tygox CH Bo (hparTomEAe AemMTCH MO ropH3oHTAMHM
TONO/IaM, OTAC/BHO A KaxA0ro faTdmuka. Takum o6pasoM, ABe Mapsl ATYMKOB A0T KOOPAMHATHI
Yrbl OpGHTEI [0 BEPTHKAIH B ABYX €& TOUKAX, HAXOAAMUXCA Ha GOMBIIOM PACCTOSHHHM APYT OT
Apyra. Ha 5ToM 0CHOBaHEI KOHTPONE OPGHTE! M BBOX HOMpPaBOK.

Ha muaneitneni [13C, maxonsmmitcs Hax BaKyyMHOH KaMepod ()paHTOHZa, yepe3 CTeKIAHHOE
OKHO C MOMOWBIO OOBbeKTHBA mepefaéres H3oBpaxkeHue nyska CH ¢ wmeamemayansmoro
MIOMHHCCLCHTHOIO SKPaHa, PACIIONOXKEHHOrO HA OCH ()PaHTIHAA, B KOTOPOM HMEETCH (DUIBTP-
Oc/mabHTeNb PEHTIEHOBCKOr0 MaTydeH s, oOmii 11 060mx JATYHKOB.

. K emummanomy garamky moaxmrouwaercs SJICKTPOHHAA NIOJCHCTEMA PErHCTpanHM H
npeasapuTensHol 06pabotku [2], ocHOBaHHas Ha crauzapTHeIX Moaynax KAMAK u paGoraromas
noA ynpasnenueM MEKpoIBM “Oapénox”,

[Ipu 3TOM AmmTensHOCTS TMONHOrO mEKIA H3MCPCHHA BEPTHKAIBHOH KOOpAMHATH myuka CH
cocraBiseT NpuOIHU3ATENBHO 2.5¢C | ‘

HAna coBmecrroit paGotsr Beex YETHIPEX MATYHUKOB ILIAHHDPYETCA YCTAHOBHTB CIELHATBHO
paspaboTaHHEle GNOKH PErMCTPaUMH HA OCHOBe mHEHEHHLIX [13C ILX511 (Sony), ceazammBIe MO
kamany Ethernet ¢ ynpasnsiomeit BM IBM-PC, ¢ nemsio YMEHBLICHHS TEPHOAA OOHOBIEHHS B 35
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pa3 TpH COXPAHCHHH IIyMAa H3MEPCHHA BEPTHKAIBHOH KOOPAHHATEL MOJEIBHOrO ONTHYECKOro
u300paXkeHHs OKONO 1-5 MKM .

13-it (hpanT>HA NpeAHAHAYEH [UIS OTIAJKHE HOBBIX, Pa3pabaThBACMBIX, JATIHKOB.

Bce ocranpHble OAMHHAAUATH (PaHTOHAOB 32 OHO3AIMMTOH, B 3KCICPHMEHTANBHOM 3ajie,
OTIONHAXOTCA KAHAIAMH IS CTAHLIHHA.
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SR FRONT ENDS OF VEPP-4M STORAGE RING

M.G Fedotov, M.A Kholopov, V.S.Kuz’minykh, L.A Mironenko, S.I.Mishnev, V.E.Panchenko*
1.Ya.Protopopov, V.V.Rachkova, L.P.Rukhlyada, A N.Selivanov

G.I Budker Institute of Nuclear Physics SB RAS,
630090 Novosibirsk, Russia

The VEPP-4M storage ring SR is taken out from its North semi-ring by fourteen front ends [1].
At the largest clectron energy of 6 Gel', with the front ends there are in accordance the following
fields: with 1st-0.58 7' (from a bending magnet); 2...4-0.957"; 5-0.667 ; 6 and 7-0.957" (all from a
magnet IV of an insertion); 8-0.95 (partially from the magnet I'V), 1.30 (predominantly from a seven-
pole wiggler) and 1.047" (in part from a magnet III of the insertion); 9 and 10-1.047"; 11 and 12-0.72
and 1.047 ; 13 and 14-1.047 (all from the magnet IIT). The SR beams for the front ends 1-7 and 8-
14 are formed in a horizontal by means of two masks. An upstream part of each front end contains a
pin absorber, high-vacuum gate valve and thermal protection in the form of a special unit of first
steady beryllium foil. The units of second and third steady beryllium foils separate vacuum volumes of
a storage ring and downstream part of a front end one from another. A manufacture of these units is
based on a diffusive welding of a copper and beryllium. Downstream there follows a unit of an
exchangeable beryllium foil with an indium seal. In front of a biological shielding, each front end,
excluding 4™ and 12" ones, is finished by another, the same, unit that separates the front end from a
beamline. Each foil has a thickness of 200 zm .

In a section between the exchangeable foils, there are two identical rotor shutters [1], each of
which combines the functions of both the operative SR shutter and absorber of bremsstrahlung and
showers.

Vacuum volumes a gate valve/second foil and second foil/third one as well as two sequent
closed volumes upstream to a second exchangeable foil are pumped separately by means of
magnetodischarge diode pumps.

The SR beams in 4™ and 12" front ends are used exclusively for a permanent stabilization of an
orbit of a beam in the storage ring with respect to a coordinate and angle in a vertical direction by
means of steerers of a magnetic system. The task of the stabilization consists in watching-for and
suppressing the slow variations of an orbit on the basis of a feed-back with SR beam position monitors
(BPM). Each of these front ends has two monitors placed behind the shutters at a great distance one
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from the other. For this a second SR BPM is taken out beyond the biological shiclding, to an
experimental hall. Downstream this monitor there are positioned a trap of SR and steady absorber of
bremsstrahlung and showers. The SR beam in the front end is divided in a horizontal in two,
separately for each SR BPM. In such a way, two pairs of the monitors give coordinates and angles of
an orbit in a vertical in two its points that are at a great distance one from another. On this there are
founded a control of an orbit and input of corrections.

To a linear CCD, what is over a vacuum chamber of the front end, through a glass window by
means of an objective there is transferred an image of a SR beam from an individual luminescent
screen positioned on an axis of a front end, containing a filter-attenuator, common for both monitors.

To a single monitor there is connected the registration and preliminary processing electronic
subsystem [2] what is based on standard KAMAK units and runs under control of the microcomputer
“Odryonok”.

This system ensures the duration of a total cycle of measuring the vertical coordinate of a SR
beam of approximately 2.5 s .

For a joint performance of all four monitors there is planned an installation of the dedicated
registration units based on a linear CCD ILX511 (Sony). These units are connected by Ethernet
channel with the controlling computer IBM-PC. This scheme will ensure a reduction of the renovation
period by a factor 3-5 while retaining the noise of measuring the vertical coordinate of a simulated
optical image of about 1-5 pm .

13" front end is intended for adjusting the new, worked-out, monitors.

All the other eleven front ends are continued by beamlines for stations behind a biological
shielding, in an experimental hall.
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MPOEKT KAHAJIA CH «(IU®PAKLIUS BHICOKOI'O PA3PEIIEHU S
C MCTIOJTb30BAHHUEM 2.1 T BUTJTIEPA HA HAKOITMTEJIE B3ITI-4

B.IL To.uo‘mol, M.A. IIIep0M032, H.A. MC3GHE[632, B.H. Kon,uparhenz, b.A. anorosl,
H.JL H{ormal, 9% Hmca'reHKo3, AH. Illmaxon3, A.B. Kocog?

1 - HXTTuM, 630128, Hoeocubupcx, Poccus
2 — Hnemumym a0eproti usuxu, 630090, Hosocubupcx, Poccus
3 — Hrcmumym xamanusa, 630090, HosocuGupck, Poccus

O6cyxpaerca mpoexr CH-Gumnaiina «/IApakums BHICOKOTO paspelleHHs» HA HAKOMHTENE
BOINT-4 (mecro#i kanam). Kawan npexmasHauen Ans perncTpanie Au(paxrorpaMM ¢ BHICOKHM
PaspEICHHEM TI0 YTy W SHEPrHd. JTO MO3BOMAT pEIaTh 3aja4Yd ONPEACICHHA KPHCTALTHYECKOH
CTPYKTYPBI M3 JQHHBIX MOPOMIKOBOH AM(PAKIHH, ONPEACISTs MEKPOCTPYKTYPY OGPAsIOB, a Takke
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NPOBOIHTh AM(PAKUMOHHBE JKCTICPHUMEHTHI, YyBCTBHTCIBHBIC K KOHKDETHBIM 3JICMCHTAM H K
CTENEHH WX OKHUCIICHHI — M3-32 PE30HAHCHOTO PaccesHus BOMM3M Kpas MOIIOMEHHS TOTO WM HHOIO
snemenra. (Hapsay ¢ pesxumoM paboTsl, TO3BONAIONAM AOCTHIATh BBICOKOTO YIIOBOTO Pa3pellCHHA
¥ PA3pEINeHHs IO SHEPTHH, MPEAYCMATPHBACTCS HHOH PEKHM PabOTE, KOrAA AOCTHrAcTCs BBICOKAL
ckopocTs HaGopa JAHHEIX T[OPOUIKOBOH JM(PAakKiy H KOrja BMECTO JBYXKPHCTANLHOIO
MOHOXPOMATOPa HCTIONB3YETCA MHOTOCIOHHBIH. )

B kauecrse ucrounnka CH npeanonaraercs ucnonssoBars saryep ¢ nonem 2.1 T (E =35 xoB

TpH SHEPTHH 2MeKTPoHOB 5 8). CxeMa kaHama npeAcTaBIeHa Ha puc. 1.
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Puc. 1. Onmuueckas cxema karana CH «/lndpaxnus BEICOKOTO paspeLucHHD)

1 — MOHHTOp TMyH4Ka; 2 — OXJIAXKIAEMBIH KOITAMATOP; 3 M 5 — KONIAMHpYIOIIEE H doxycupyromee
3epKana C POAMEBHIM IOKPHITHEM (XapakTepHas MmHa — 1.5 M; H30rHYTE TIO napabone s
BEPTHKATBHON (POKYCHDOBKH € PaHycoM KpHBH3HEI mopsaka 20 km); 4 - JBYXKPHCTATbHBIH
oxnakaeMbrii MoHoxpomatop, Si (311), BTOpoi KpHCTA/LT M30THYT AT CarHTTATLHOM (POKYCHPOBKH;
6 — TepMOCTAOMTM3HPOBAHHBIH MPE-KOITEMATOP, 7 — CHCTEMA BbICOKOTOYHOH KOIIHMALMH, 8 -
mappakrometp; 9 — koopaunaTHBIH Aerekrop 1/1-160 — GecnapamnaxcHsii, 160-rpaayCHsii; 10 -
cronmep nyuka; 11 - xar4a.

TTpHBOAATCS MPOCTHIE OLEHKH PabouHX XapakTePHCTHK OMMIaiHa (MHCTPYMECHTAIbHBIA BKIAT

B IMpHHY nHKa opsaka 0,002°, paspemenne o sHepra| nopaaka 1oB npu 20 1B, T.e. dE/E<10%),
a TAKKE PE3Y/IBTATEL PACYETOB TPACCHPOBKH KaHa/a C HCTIONB30BAHAEM MakeTa rporpamm. “Shadow”.

Tonouko Bopuc erposuu  folochko@jinp.nsk.su ;
orun Usan JlbsoBuy  zhogin@inp.nsk.su
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METO/1bI HCCIENOBAHUS JTETOHALIMOHHBIX U YIAPHO-BOJIHOBBIX
INPOLECCOB C IIOMOIIBIO CH. BO3MOKHOCTH U IMEPCTIEKTHUBBL.

Anemaes A. H.', 3y6kos I1. U2, Kymunanos I'. H.', JTykesaankos JLAZ
JIsxos H. 3.2, Mumses C. U.!, Ten K.A.%, Turos B. M.%, Tomouxo B. ' fock
®enoros M. I, I1lepomos M. A

' Hnemumym adepnoii gpusuxu um. byokepa CO PAH
*Hncmumym audpoounamuru um. Jlaepenmveea CO PAH
*Hucmumym xumuu meepdozo mena u mexanoxumuu CO PAH,

CymecTyromme METOAMKH  HMCCIEIOBAHMS  HEAOCTATOMHEI  JUIA H3YYCHHA  (DH3HKH
ACTOHALMOHHEIX MPOLECCOB BBHAY O4CHh OCOMBLIMX JABICHHH, GBICTPOTEYHOCTH M arpecCHBHOCTH
B3peiBa.  [looToMy mosBrEHHMe HOBBIX METONMK, MO3BONAIOMEX NPIMOE IKCTIEPUMCHTAIBHOE
uccnenoparue ¢ noMompro CH npeacTasiser 3HAYHTENbHBIIH HHTEpEC.

B noknaze paccMaTpHBaiOTCS pasTHUHEIE METOAMKH HCCICHOBAHMS B3PHIBHBIX NPOLECCOB C
ucrions3oBarreM CH - xak sxcreprMeHTaIEHO anpobUPOBAHHEBIE, TAK M BO3SMOXKHEIC B HIEPCIEKTHBE.

B macrosmee Bpems OTpaGoTaHBI M IPAKTHYECKH HCIONb3YIOTCS METOAMKH H3MEpPEeHHs
[VIOTHOCTH MPOAYKTOB ACTOHALMH M PETHCTPALAH MANOYTTIOBOrO DPEHIEHOBCKOTO PACCEAHHA .
Ipeaoxkens METOABI U3MEPEHHS MACCOBOH CKOPOCTH MPOAYKTOB ACTOHALMH M CKOPOCTH 3BYKa B
HuX. [Ipoenensl nepebie n3MepeHAA THQPAKIEA PEHrCHOBCKOTO H3TYHeHHs HA KPHCTaJIHYECKAX
JacTHUax, 00pasyIomKXCs PH B3PHIBE.

B noxnazne Takke npeanararoTcs BO3MOKHBIE METOBI u3Mepenus ¢ nomompio CH psaa apyrux
NapaMeTPOB B ICTOHALHOHHBIX H YIaPHO-BOTHOBEIX MPOLECCAX.

Bhicokoe BpeMeHHOE H IPOCTPAHCTBEHHOE Pa3pelIeHHe Pa3paboTaHHBIX METOJMK MO3BOJLET
OTPEAENATE XAPAKTEP M MEXAHH3M PErPECCHH KOHJACHCHPOBAHHOH (asbl, a Tawke AMHAMEKY POCTA
HOBBIX, B TOM YHC/IC W KPHCTAIMYECKUX 00pa3soBaHMi B JETOHAIMOHHEIX TeYeHHAX. BO3MONKHOCTS
PErUCTPAllMK  HMSMEHCHHMA KPHUCTA/IMYECKOH CTPYKTYPHl BO BPEMEHH TO3BONHT ONPEACTATH
pacnpeaeneHie AaBAEHAS B TEMIIEPATYPY B STHX MPOLECCAX.

Koncrantun Anekceesma Ten ten@hydro.nsc. ru

METHODS OF A RESEARCH OF DETONATION AND SHOCK-WAVE PROCESSES
WITH THE HELP OF SR. POSSIBILITIES AND PERSPECTIVES.

AN Aleshaev', M.G.Fedotov', G.N Kulipanov', L.A.Lukianchikov? , N.Z Lyakhov*,
S.IMishnev', K. A.Ten’, V.M.Titov?, P.I Zubkov?, M.A Sheromov', B.P Tolochko®

"Bunker Institute of Nuclear Physic, Novosibirsk, 630090, Russia
’LAVRENTIEV INSTITUTE OF H YDRODYNAMIC, NOVOSIBIRSK, 630090, RUSSIA
*Institute of Solid State Chemistry and Mechanochemistry, Novosibirsk-128, Russia.

The existing techniques of a research are not sufficient for study of physics of detonation
processes in view of very large pressure, high speed and aggressive of explosion. Therefore emerging
of new techniques permitting a direct experimental research with the help of a synchrotron radiation
(SR) represents significant interest. In the report the various techniques of a research of explosive
processes with use of a SR - as experimentally exist, and possible in the long term are considered.

Nowadays are completed and practically techniques of a measurement of a denseness of yields
of a detonation and filing of small-angle X-ray scattering (SAXS) are used. The methods of a
measurement of a mass velocity of yields of a detonation and velocity of a sound in them are offered.
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The first measurements of a diffraction of X-ray radiation on crystalline particles formed at explosion
are carried out.

In the report possible methods of a measurement with the help of SR of a series of other
parameters in detonation and shock-wave processes also are offered. The high temporal and space
solution of the developed techniques allows to determine a character and mechanism of a regression of
a condensed phase, and also dynamics of growth new, including crystalline formations in detonation
currents. The possibility of filing of a modification of a crystalline structure in time will allow to
determine pressure profile and temperature in these processes.

Konstantin Ten  ten@hydro.nsc.ru
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MATERIALS UNDER STATIC HIGH PRESSURES : POSITIVE FEEDBACK BETWEEN
SYNCHROTRON BASED EXPERIMENTS AND THEORY

S K. Sikka and Surinder M Sharma

High Pressure Physics Division
Bhabha Atomic Research Centre, Mumbai 400 085, India

With availability of powerful x-ray synchrotron sources and versatile computational methods
and resources, such as parallel processors, there has been an intense interplay between theory and
experiments. This interaction is providing opportunities for a comprehensive understanding of the
material response under different thermodynamic conditions. This is most useful in the field of high
pressure science. In this area, amongst others, molecular dynamics calculations and x-ray diffraction
experiments have been very effectively interfaced. Such investigations on a-AlPQ,, a-quartz, a-GeO,
and single wall carbon nanotubes provide trend setting examples.

In a-AlPQ, earlier observations of Jpressure induced amorphization and memory glass effect'

prompted molecular dynamics simulations” to understand this phenomena. However, a few subsequent
experiments raised a nagging doubt about the pressure induced amorphization of this material. This
encouraged us to have a fresh look into the MD calculations with a much larger number of atoms.?
Theoretical results confirmed the doubts about amorphization. Thus we carried out experiments using
powerful synchrotron source at SPrmgS to discover that a-AlIPO,4 undergoes a crystalline to crystalline
phase transformation at ~ 13 GPa.* The new phase was determined to be Cmem phase. Fig. 1 shows
the diffraction profiles of the mixed phase at ~ 25 GPa. This confirmed our theoretical results that at
higher pressures Cmem is more stable phase compared to both alpha as well as amorphous phase and
the so-called memory glass effect is nothing but a reversible crystal to crystal transformation. In
technological important single wall carbon nanotubes (SWNTs), MD calculations had predicted its
remarkable resilience as the structure is completely reversible on bending by an angle as large as
110°. Under stress the SWNT bundles are expected to develop fins and this change is also expected to
be completely reversible. We have now conﬁrmed these results with the help of in-situ x-ray
diffraction measurements carried out at SPring8.’ In this, under a hydrostatic pressure of ~ 10 GPa,
SWNTs loose translational coherence of the triangular lattice of the bundles. However, on release of
pressure the translational order re-emerges. Fig. 2 clearly shows the loss of translation symmetry and
its re-emergence.
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