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CoxpaHeHHble NpoAayKTbl AeTOHaunu THT




OxcrepuMeHTanbHas 0a3za Ul'nJl CO PAH

1999 rom — creHa MJA H3YYEHHS I€TOHANMOHHBIX
npoueccoB ¢ ucnoiab3oBaHueM CHU yckopuTeabHOT0O
kojbna BIIIII-3. Macca uccienyemoro 3apsina 20 r.,
BpemMsi Mexkay kaapamu 124 Hce. DddexTuBHas
sHeprusi 20 k3B. Bo3MoKHOCTH OTKAaUYKH Kamephl /10
7 Topp.

2014 rom — cTeHA AJS WU3YYEHUS] JAEeTOHAUMOHHBIX
npoueccoB ¢ ucnojb3oBanuemM CH yckopuTebLHOro
koabua BIIIII-4. Macca uccaexyemoro 3apsaa 200 r,
BpemMsi Mexay kaapamu 610 He. ODddexTuBHas
Heprus 36 k3B.
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OKcrepuMeHTaabHas 0aza APS
b)

incident
X-rays

polyimide

scatte\red
X-rays

2015 rom — creHn IS HW3y4YEHUS
JETOHAIIMOHHBIX MIPOIIECCOB c
ucnoip3oBanueM CH  yCcKOpUTEIHHOTO
konbiia  APS. Teoperuueckas Macca
uccnenayemoro 3apsaa 10 r[1], peansHo
B30pBaHHAas Macca, OINyOJIMKOBaHHAs B

[4] — 3 1. P=0.2 Topp.
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1. Measurement of carbon condensates using small-angle x-ray scattering during
detonation of the high explosive hexanitrostilbene
(Received 20 April 2015; accepted 12 June 2015; published online 24 June 2015)

[Tapametpsi 3apsiga: HNS IV (THC, I'ekcanurpoctunsden, C,,HzNO;,),
mM=400mr, @=6.34mm, h=8.13 8.34mm, p=1.53 1.56 r/cm3, P=200 mTopp.

[Tapamerpsl CU: 324-0anueBsbiil pexumM (mepuogudHocTs 11.4 He,
mmTeNnbHOCTD 52 1c), E=23.6 k9B (600 3B fwhm), mydok 200x50 MKM.
HNHTerpupyoT curiaJ 3a 250 nc (<22 6anua).

Peructpupyrtomias anmnaparypa: Jlromunogop Lu,SiO::Ce (LSO:Ce), Bpems
3aryxaaus 50 He + 4 kamepsl (PI-MAX4 ICCD, Princeton Instruments). 2D.
Paccrosnue no nerekropa 1 m.

MeTtoarka oOpaboTku qanHbIX: Guinier, Porod/power-law regions.
Bexrop paccesuaus q: 4-10% 4-10-1 A
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3aKJIFOYEHUEC:

* DKCIEpUMECHTAJbHBIC OaHHBbIC MNOKa3biBarOT, 4to [I'HC
COLCPKUT B IIPOAYKTAX PEAKIMM YIIIEPOAHbIC YACTHUIIBI C

paguycom repaus R =2.7am (D= ./ =7HM)
MeHee 4YemM 3a 400 mHc 1ocie HOpPOXOXKACHUS
JCTOHAIIMOHHOTO (POHTA, M JTOT pa3Mep OCTaeTCA
IIOCTOSHHBIM B TEUCHHHM HECKOIBKUX IIOCICAYIOIIHNX
MHUKPOCEKYH]I.

 Hakmon Power-law = -3, 49TO COOTBETCTBYET
HEYIIOPSAIOUEHHOMN, HEPETYIAPHON WM CIIOKEHHON SpP?
ruOpuav3alii B OTHOCHUTEIBHO  MOHOJUCHEPCHOU
CTPYKType, obnagaromiei paauycom repanus R =2. /HM.



2. Structural evolution of detonation carbon in composition B by X-ray scattering
(SHOCK COMPRESSION OF CONDENSED MATTER - 2015: Proceedings of the
Conference of the American Physical Society Topical Group on Shock Compression of
Condensed Matter. Conference date: 14—-19 June 2015. Published: Jan 13, 2017)

[Tapametpsr 3apsia: Composition B (TT" 40/60), m=2 r, @=9.588 mm,
h=16.64mm, p=1.678 r/cm3, P=200 mTopp.

[Tapamerpsr CU: 24-0aHueBblii pexxum (ITepruoaudIHOCTh 153.4 Hc,
mmtenbHocTh 80 1c), E=23.6 k9B (600 3B fwhm), mydok 200x50 MKM.
CurnaJu nmosay4amr 3a 1 0any.

Peructpupyrtomias annaparypa: Jlromunogop Lu,SiO::Ce (LSO:Ce), Bpems
3aryxaaus 50 He + 4 kamepsl (PI-MAX4 ICCD, Princeton Instruments). 2D.
Paccrosnue no nerekropa 1.75 wm.

MeTtoanka oOpabdoTku qanHbeIX: Guinier, Porod/power-law regions.
Bekrop paccesuus (: 0.01 0.3 A1
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 AHanmu3 COOpaHHBIX XapaKTEPUCTHUK PaACCESHHUS
ITOKa3bIBACT IIPUCYTCTBHUE (pakTaIbLHON
MHOTOCJIOMHOM YIJIEPOJHOU KOHJICHCAIIWM.

* CurHanel MYPP, coOpanHble B paHHHE BpPEMECHA,
XOpOIIO MOACIUPYIOTCA KaK HaHOpPa3MEPHBIE
IIApOBUJHBIM YacTULBl yoiepoga. Mopdoiorus
IIEPBUYHBIX YaCTHUI[ XOPOIIO CPaBHUBACTCA C
OAHHBIMH PACCESIHUS, COOpAaHHBIMU Ha IIPUPOTHOM
YIJIEPOJIHOM AJLIOTPOIIE - IIIYHTUTE.

* Habnwooaemcs ounamuxa 6 nepsvie 260 Hc.

* [Ipuseoen monvko 1 sxcnepumenm.



3. Measurement of carbon condensates using small-angle x-ray scattering during
detonation of high explosives

(SHOCK COMPRESSION OF CONDENSED MATTER - 2015: Proceedings of the
Conference of the American Physical Society Topical Group on Shock Compression of
Condensed Matter. Conference date: 14-19 June 2015. Published: Jan 13, 2017)

[Tapametpsi 3apsiga: HNS IV (THC, I'ekcanurpoctunsden, C,,HzNO;,),
mM=400mr, ©=6.35mm, h=7.90 7.95mm, p=1.53 1.57 r/cm3, P=200 mTopp.
[Tapamerpsl 3apsaa: Composition B (TT" 40/60), m=2 r, @3=9.53 mmM,
h=16.55 16.72mm, p=1.68 1.70 r/cm3, P=200 mTopp.

[Tapamerpsr CU: 32 (24-777)-0anueBblii peskum (IEpHOIHIHOCTH 153.4 Hc,
mmtenbHocTh 80 1c), E=23.6 xoB — 'HC, E=14.5 x»B — Composition B, mydoxk
200x50 mxM. CurnaJa moay4awr 3a 1 0anu.

Peructpupyromias annaparypa: Jlromunogop Lu,SiO::Ce (LSO:Ce), Bpems
3aryxanus 50 He + 4 kamepsl (PI-MAX4 ICCD, Princeton Instruments). 2D.
Paccrosnue no aerexropa 1.75 m.

MeTtoanka oOpaboTku qaHHbIX: Guinier, Porod/power-law regions.

Bekrop paccesuus (: 0.02 0.3 A



OCHOBHble pe3ynbTaThl:
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3aKJIFOYEHUEC:

 Jlngs I'HC npodune MYPP 3BOJIOIMOHUPYET B TEUEHHUE
nepBbix 300 He B hopmy ¢ Rg ~ 3 am u Porod/power-law -
2,9, 4Yro cormmacyercs C CIHOXHOW Mopdosaoruein Sp?
yoiepoga. KonaeHcupoBaHHbIM — yrmepon ot [HC wu
Composition B ageMOHCTpHpPYIOT pa3iaudHble IIpoduan
MVYPP. O6a BB gemoncrpupyror obmactu Guinier,
coracyrommecss ¢ yactuuamMu Rg~3aM, HO MYPP or
KOHJECHCAMOHHOro yriepoga Composition B (3meck okoio
0.6 MUKpOCEKYHH) IEMOHCTPHUPYIOT CTCIICHHOM 3aKOH -3,7,
YTO VKasbIBa€T Ha COCTaBISIONMEe SP° ymiepoma W
corjacyercs C ICTOHAITMOHHBIM HaHOAJIMAa30M,
HaOmogaeMbIM B IIpoaykrax Composition B.



4. Time resolved small angle X-ray scattering experiments performed on
detonating explosives at the advanced photon source: Calculation of the time and
distance between the detonation front and the x-ray beam

(Received 30 November 2016; accepted 24 January 2017; published online 10 March
2017)
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* B pabome npusedeno obujee onucarHue YCMAHOBKU NO
uzyuenuro MYPP na APS.

* [lpusooamcs npumeHsiemble Memoovl OJisi COOMHOULEHUS
Koopournamul ppouma u nyua CH.

* Paccuumana pasuuya 6 smux epemenax memooom Moume-
Kapno.



5. Evolution of Carbon Clusters in the Detonation Products of the Triamino-
Trinitro-Benzene (TATB)-Based Explosive PBX 9502.
(Publication Date (Web): 15 Aug 2017)

ITapamerpsl 3apsma: PBX 9502 (95% TATB + 5% fluoropolymer binder (Kel-F
800)), m=1.5r., @=10mm, h=10mm, p=1.89 r/cm3, P=200 mTopp.

[TapameTper CU: nepuonnunocts 153.4 He, qmurensHOCTH 80 11C,
E=14.7/14.3x3B (6005B FWHM), my4ok 200x50 MxM. Curaaja moay4arr 3a 1
O0aHu.

Peructpupyrtomias annaparypa: Jlromunogop Lu,SiO::Ce (LSO:Ce), Bpems
3aryxanus 30 He + 4 kamepsl (PI-MAX4 ICCD, Princeton Instruments). 2D.

MeTtoarka oOpaboTku qanHbIX: Guinier, Porod/power-law regions.
Bekrop paccesuus (: 0.01 0.3 A1
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3aKJIFOYEHUEC:

* AHanu3 JaHHBIX PacCeSHUS MMOKa3ajl OBICTPHIM HauYaIbHBIM POCT
yIJIepoaHbIX KinacTepoB B TeueHHe 200 HC mociie MpoX0oxKICHUS
(poHTa JI€TOHAIUM A0 CpeaHero paauyca uHepuuu Rg~3.3HM
(D~8,4 wum). Poct xkmactepoB B pa3MepHOW 0OiacTw,
MCCIICIOBAHHONM B HJKCOEPHUMEHTaxX, HE MPOJOIDKAICA IIOCHE
~200 Hc, a pa3Mep YacTull yIiepoja ocTaBajics MOCTOSHHBIM /10
2 MKC.

e XoTs aJuIoTponHas uH@opmaiys 00 yriepogHbIX MPOAYKTaX HE
OblIa HEMOCPEACTBEHHO JOCTYIIHA B OTOM JKCIIEPUMECHTE,
aHaJIM3 PACCESIHHBIX HHTEHCUBHOCTEH IIO3BOJIMJI  OICHUTH
MJIOTHOCTh yIIEpOJa KJIACTEPOB, KOTOpAasi COOTBETCTBOBAJIA
CMECH TypOocTpaTHOTo rpadura u ainmasa 4:1.



3aKJIFOYEHUEC:

YToObl MOJYYUTH IPEACTABICHHE O IWHAMUKE OOpa30BaHUS IIEPBHYHBIX
YIIEPOAHBIX HAHOYACTHUII, MBI CMOZACIMPOBAIIH YIVICPOIHYIO KIAaCTEPU3AIUIO
C UCIOJb30BaHMEM moaxoga Shaw-Johnson B coderanun ¢ pacdycTaMH
PCAKTUBHOIO [IOTOKA. Pe3ynbrarsl XOPOIIIO COIIACYIOTCS C
9KCIIEPUMEHTAILHBIMHA HAOIIOACHUSIMU.

— (i) Temmeparypa 3aMOpakKMBaHHS YIJICPOIHOMN KJIaCTEpPU3aIMK Oblila YCTAHOBJICHA PaBHOU

Tf=2500 K,

— (il) Hayamo KjacTepH3allid yIIepoja «3aJepKUBacTCsS» Ha 75 HC OTHOCHTEIIBHO (pOHTA
AC€TOHAIIUH, YTOObl OOBSICHUTL HaYaJIbHBIE XUMHUYECKHUE NpeBpaliCHus, IMPUBOAAIINC K
BBICBOOOXKICHUIO CBOOOTHOTO YIIIepoa.

Xoporee coracue Moaeian Shaw-Johnson m skcneprMEHTaIbHBIX JaHHBIX
CBHJICTEILCTBYET O TOM, YTO HE CYIICCTBYeT OOJBIIOr0 aKTHUBAIIMOHHOTO
Oappepa WA 3HAUYMTEIBLHOW (parMeHTaIlMd, TaK 4YTO KJIIacTepH3aIlus
yriaepoaa  sBISETCS — HeoOpaTuMbiM,  AUGPYy3HMOHHO-OTPaHUYECHHBIM
IIPOIIECCOM C paJlycaMy PEakilfH, ONpeAesIEeMbIMUA pa3MepaMy YacTHIl TIPH
TeMIieparypax Baimre, yeM 11 ~ 2500 K.
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