HHAMHWYECKHX ITPOLIECCOB
AMICAL PROCESSES

Oro HaTDKCHHA. B oTmmume ot I'1

XapAKTCPHCTHUKH  BEIIECTBA B
100POM MEKATOMHOTO MOTCHLHMATA
3aHHBIX mpobnem. OmHAKO pasmep
HHOH mopsaka 1000 HM, koTopas
BH0 H BPEMEHEM pacuera. TeMm He
8 M/I peamusyercs ['J1 pesxm, yro
IIHE DPA3MEPBI, XAPAKTEPHBIC s

| IPOBEACHBI PACYETHI 0OPA3LOB H2
TB30BATHCh B JKCHEPHMEHTAX.
Cb B  peampHBIX  Macmrabax
AHCHHCM IIPONOPUMH B MacIuTade.
[BE CPABHMTENBHBIX XaPAKTEPUCTHE
a TaKKe Macca BBIOPOINEHHOIO
octu. Pesymeratet M]I pacueros
DMETPOBBIC PA3MEPBI, XaPAKTCPHBIE
)CACTICHHE CKOPOCTH BJOJb CTPYE
HHHA HaOMOZAeMOro pasTHYHA B
MTELHOTO HCCJICIOBAHHSL.

[ON FROM THE SURFACE Of
OLECULAR DYNAMICS And
IDYNAMICS

Zhakhovsky
ssia

ometer-sized surface pextulbations"
‘umulative jets can be generated
rface material demonstrates that
+ material properties, the size of
lon of a jet, including the mass and
ragmentation of a jet are studied

gjecta formation following by its
eriments with processes having
: smoothed particle hydrodynamic
if light on details of jet evolution
perturbations, but it has problems
on of molten metal. In contrast to
aterial of interest in MD approach
As a result the problems of SPH
estricted much in MD. Presently.
1000 nm, depending on available
ynamic regime takes place in MD

METO/IVKH SKCITEPUMEHTA, MO/IEJIIPOBAHUE JUHAMITHECKUX ITPOLIECCOB

TEST TECHNIQUES, SIMULATIONS OF DYNAMICAL PROCESSES 361

the large enough number of atoms should be used in simulation. Thus, the results of MD can
be scaled to the size of real sample.

To validate such scaling the comparative MD and SPH simulations of tin and copper
samples are performed with parameters similar to the used ones in experiments.
Hydrodynamic simulation takes the real experimental sizes, while molecular dynamics uses
the proportionally scaled sizes of samples. The obtained velocity and density profiles, and
ejected mass as a function of perturbation amplitude are compared. MD demonstrates good
scaling of results from tens nanometers to micron-sized samples. Particularly, it was shown
that the velocity distributions along the jet in MD and SPH are in a good agreement.
The observed difference in mass distribution along the jet requires further investigation.

IKCIEPUMEHTAJIBHASA CTAHOUA IO UCCIIENOBAHUIO
BBICTPOIIPOTEKAIOIIUX ITPOLECCOB
HA BA3E KOJUIAUJEPA BOIII-4

K.A.Ten, B.M.Tumos, I'H.Kynunanos, BM Aynwuenxo, K.O.Kynep,
B.I1.Tonouxo, 3.P. IIpyyan, A.O. Kawkapos, JLI. Illexmman, B.B. JKynanos,
A.H. Kocos, O.B. Esdoros, M.P. [llapagnounoe
HI'uJI CO PAH, US1® CO PAH, UXTTM CO PAH

r. HoBocubupck, Poccust

B 2014 roay B HoBoCHGHPCKOM HAYYHOM HEHTPE BBEICHA B DKCILIYAT ALITI0 HOBASK
CTAHIHS 10 HCCICI0BAHHIO B3PBLIBHBLIX H YIAPHO-BOJIHOBLIX MPOLECCOB HA 0ase
rosutaiiiepa B31III-4. Kommiexe mpoBeEHHBIX paboT BKIHOUACT:

1.

2.

(%)

5.

YCTaHOBKY 7-MH MOIFOCHOTO BUITIEPA C MATHHTHOM HHAYKuMeH 1,3 T, HCTOUHHKA
NMHTAHUA BUITIIEPA (TOK 3 KA), moasoasmue mwuHbl (400 ).

Anpobamiro pe;KuMOB PabOThI YCKOPHTESI C ABYMS H YETHIPbMS OAHYAMH C TOKOM
no 10 MA B kaxI0M OaHye ¢ 3HEprueii 10 4 3B COBMECTHO C BUITIIEPOM.

BriBoa u3TyueHMs H3 BHTIIIEPA Yepe3 OHOBAIMTHYO CTCHY YCKOPHTENA B Oy HKEP
CH BOIIT-4.

VYCTaHOBKY NPEUH3HOHHBIX JATYHKOB MONOKCHHS B Oynkepe CU BDIIIT-4,
KOTOPbIC MO3BOJIMIM YCTAHOBHUTH IOJI0KEHHC HOBBIX 3JICMCHTOB 110 OTHOINEHHIO K
HYJIEBOH OPOUTE YCKOPHTEIS C TOYHOCTBEO A0 2 MKM.

INocrpoiiky HoBoro 8-ro kanana CH u B3pHIBHOM CTAHLHH B KOHLE KaHATA..

B nacrosiinee BpeMH CTAHINA COCTONT M3:

W
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n
wn

Vmpasemoro 3arsopa CH Ha Bxoze 8-ro kanama

MoHoXpoMaTopa ¢ PEryIHPYEMOit HOI0CON MPOMYCKAHHS.

Kanana CH. auamerpom 100 MM, ZTHHON 60 M), HA KOTOPOM yCTAHOBJEHBL TPH
TOMHHO(DOPHBIX ~ gatynka noioskeHma myuka CH ¢ BuaeokamepaMmi.
HOHU3ALMOHHO-IO3ULIMOHHA KAMEPA, BAKYYMHBIH HACOC.

Biok (opmuposanus myuka CH, B KOTOPOM PACIONOKEHbL KOLTMMATOp Kparku,
ObICTPBIiT 3aTBOP U KaTHOpOoBaHHbie nornorutean CH.

B3pbIBHOM KaMeph! HMEIOIUEH MOABIKHbIC OCPHIUTHCBBIC OKHA (4 MM BBICOTOH H
40 MM WHMPHHOH) MO3BOJIMIONIHC BBIBOJHMTH PACCESHHOE H3IYYCHHE MO YIIOM
0 - 60 rpax. Kaxxaoe OKHO HMECT IO 6-Th «IJIYLUKTEIEH» YIAPHOH BOJHBI, KOTOPHIC
HO3BOJLIOT B3pbiBaTh B kamepe 10 200 rpavv BB mpu Tommumue OepHILTHEBBIX
OKOH B 2 MM. B3phiBHAt KaMepa Takke HMECT 6-Tb CTeneHeH CBOOOIBI A
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5.6 Bioka JETEKTOPOB, B KOTOPOM PACTOJOKEHBI ACTCKTOP DIMEX-3, 4 mpOTOTHR
KPESMHHEBOTO PEHTTCHOBCKOTO AETCKTOPa (C JMHEHHBIM pa3peueHneM 50 MKM).

5.7 CBUHLOBOI ABAPHUIHOH JOBYIUKH 1718 BCEX BUIOB H3TYCHHU. K.A. Ten, VM. Titov, G.N. Kulipanow.

A.O. Kashkarov, L.I. Shechtman, 171

Ha puc.l mpHBEICH BEPTHKAIbHBIH npodums myuka CH BOTM3H B3PBIBHOH KaMEpEL
B ropu30HTaIbHOM HAMPABJICHUH anepTypa OrpaHmHCHa IIHPHHOI OKOH B3PBIBHOM KAMCPE:
(40 Mm). Ha Puc. 2 moxazaH CPABHMTE/IbHBII CIICKTP HA BXOAC BO B3DBIBHBIC KAMCPBL KX
BOII1-3 u BAII1-4. CpaBHeHHE CIEKTPOB MOKA3BIBACT, YTO HA HOBOU CTAHI[MH BO3MOKHD
H3MEpSATH MOITIOIICHHE B 60see DOMBIIMX (mo mmametpy 10 100 MM) 3apsazax B3PbIBYATOND
BCILECTBA.
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Kommaitaep BOIIII-4 mo3B0JsCT BBLIABATD MMITYIBCBI CH B 8-KaHA C SKCTIO3HLHMEH

MeHee 1 HC M CKBaKHOCTBIO 10 125 HE.
Ha HOBOii CTAHIMH BO3MOYHO MPOBEICHHE CISAYOMMX IHHAMHYECKHX JKCIICPHMCHTOB:

1. U3MmepeHue pacmpeieCHUs MIOTHOCTH Ha (ppoHTE YAAPHOI H IETOHALMOHHOH

BOJTHBL

2. HWsMepeHue TMHAMHKH PACTIPEACTCHHIS 0OBEMHOH TJIOTHOCTH, JABJICHHUS U MOJA
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4. VI3MepcHHE THHAMHKH PACTIPEICICHIA MAI0-YJI0BOTO PCHTICHOBCKOTO paccesHus

(MVYPP) B yIapHO-BOTHOBBIX H JCTOHALHKOHHBIX MPOLECCAN.
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H EXPERIMENT STATION ON COLLIDER VEPP-4

rerekrop DIMEX-3, u mpororss

HHBIM paspemeHneM 50 MM).
} H3TYYCHHUSL.

CH BOMM3M B3PHIBHOM KaMmeps:
HDHHOH OKOH B3PBIBHOM Kameps:
I BXOAC BO B3PBIBHBIC KAMEDHI 7
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TO STUDY FAST PROCESSES

K.A. Ten, VM. Titov, G.N. Kulipanov, VM. Aulchenko, K.E. Cooper, B.P. Tolochko, E.R. Pruuel,
A.O. Kashkarov, L.I. Shechtman, V.V. Zhulanov, A.N. Kosov, O.V. Evdokov, M.R. Sharafudinov

Lavrentiev Institute of Hydrodynamics of SB RAS, Novosibirsk, Russia
Budker Institute of Nuclear Physics of SB RAS, 630090, Novosibirsk, Russia
Institute of Solid State Chemistry and Mechanochemistry of SB RAS, Novosibirsk, Russia

In 2014, they at the Novosibirsk Scientific Center commissioned a new station on the
collider VEPP4 to study explosion and shock-wave processes. The respective works
carried out include

1. the installation of the 7-pole wiggler with a magnetic flux density of 1.3 T. a power
supply for the wiggler (current of 3 kA), and supply buses (400 m);

2. testing of the operation modes of the accelerator with two and four bunches (a current of
10 mA in each bunch) and energies of up to 4 GeV, together with the wiggler;

3. extraction of radiation from the wiggler through the bioprotective wall of the accelerator
10 the SR hutch of VEPP-4;

4. the installation of precision position sensors in the SR hutch of VEPP-4; the sensors
enabled positioning of the new elements with respect to the zero orbit of the accelerator
within an accuracy of to 2 microns;

5. the construction of the new SR beamline 8 and explosion station at the end of the
beamline.

At present, the station consists of

5.8 the activated SR gate at the entrance of beamline 8;

5.9 monochromator with adjustable bandwidth;
5.10 SR beamline with a diameter of 100 mm and a length 60 m, which accommodates
three phosphor sensors of SR beam position with video cameras, a position-sensitive
ionization chamber, and a vacuum pump;
5.11 aunit for SR beam forming, which houses a Kratky collimator, a fast shutter and
calibrated SR absorbers;
5.12 an explosion chamber with movable beryllium windows (4 mm high and 40 mm
wide), which enable extraction of scattered radiation at an angle of 0 to 60 degrees; each
window has 6 shock wave dampers and makes it possible to blast up to 200 grams of
high explosive in the chamber with the thickness of the beryllium windows of 2 mm; the
explosion chamber has 6 degrees of freedom for adjustment of its position relative to the
SR beam.

5.13 aunit of detectors, which houses a DIMEX-3 detector and a prototype of silicon

X-ray detector (with a linear resolution of 50 microns);

5.14 alead emergency trap for all types of radiation.

Fig. 1 shows the vertical profile of SR beam near the explosion chamber. In the horizontal
direction, the aperture is limited by the width of the windows of the explosion chamber
(40 mm). Fig. 2 shows a comparative spectrum at the entrance to the explosion chambers of
VEPP-3 and VEPP-4. From the comparison of the spectra it follows that the new station
enables measurement of absorption in larger (up to 100 mm in diameter) high-explosive
charges.
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Figure 1. Vertical profile of SR beam at the entrance to the explosion chamber at VEPP-4
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Figure 2. Comparison of spectra from wigglers at VEPP-3 (black dots) and
VEPP-4 (red dots: E =4 GeV, blue dots: E=5 GeV)

Collider VEPP-4 enables generation of SR pulses (exposure time below 1 ns and an
interval between pulses of up to 125 ns) to SR beamline 8.

The following dynamic experiments can be carried out at the new station:
5. measurement of density distribution in the fronts of shock and detonation waves:

6. measurement of dynamical distribution of bulk density, pressure and velocity field

in spread of explosion products;

7. measurement of shock adiabats of continuous media;

8. measurement of dynamical distribution of small-angle X-ray scattering (SAXS) in

shock-wave and detonation processes.
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