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1. Beeaenue

Hacrosmas pabora IIOCBSIIIEHA CPaBHHTEILHOMY H(CIIEIOBAHUIO
MHKPOCKOIIHYECKOH CIPYKTYPH MHHEPANTBHOrO KOMIIOHEHTAa KOCTeil TI03BOHOYHEIX
XKHUBOTHBIX (KPYIHOTO POraToro CKOTa, OBIB H AHHO3aBpa). JIOMAlIHLI¢ SKHBOTHEIE,
KOCTH KOTOpPBIX HCCIIENOBANHCH, OOHTANIH Ha TEPPHTOPHH Mouromun, a| munosaepsr,
OCTaTKH KOTOPBIX OBLTH HAfiIeHB B MYCTHIHE I'o6u, no-Buaumomy, o6uran { B Iipenesiax
OBIIMPHOTO pPernoHa a3HaTCKoro KOHTHHEHTa, Ha TEPPUTOPHH COBpCMCHHOi;i MoHnronuu,
Y36exucrada, Kasaxcrana W Kwuras. Bospactel  3THX  KocTeii pasmH4aroTcs
ACTpOHOMHYECKHM MaciuTaboM oT 50 no 250 MuILUIOHOB JeT, uTo Bmamnath HHTEpEC ¢
TOUKH 3pCHHA HCTODHH €CTECTBO3HAHHS, B YaCTHOCTH, OHoNOrHYeCcKol| IBOMONMH.
ITockonbky BOMOXKHOCTH CPABHHTENBHOIO UCCNCMTOBAHUA DPa3IHYHA Mctlexynﬂpnoii
CTPYKTYDPbI 3THX OPr'aHH3MOB CHJILHO OFpPaHHYeHa, HAlIH HCCIIEIOBEHHA HMENH HENbIO
BRIACHHTH BOIPOC O HATHYHH HIIH OTCYTCTBMH I'OMOJIOTHH KPHCTa/UIHYECKOH CTPYKTYpHI
KOCTeH Pa3IHYHBIX BHAOB XHBOTHBIX. |

|
|

B pasnuumeix ofnacrsx maykw, XHUMHH, OHOJIOTHH, QH3UKH M MaTeMaTHKH, B
MOHATHE rOMOJIOTHHM BKIAABIBAETCA PA3HBIA CMBICH, HO BO BCEX cilydasx mon
FOMOJIOTHEH 110Jpa3yMeBaeTCs CyUIECTBOBAHHE OBIIHX IIDH3HAKOB, xapam#pnsymmux
HHIAMBHIIYATIBHBIX NPEACTABHTENCH pasmHYHBIX rpymm. CIOXKHOE HOHSTHE! TOMOJIOTHH
COOTBETCTBYIOT PEAIBHOM CTPYKTYpE, a IOHATHE CHMMETPHH COOTBETCTBYIOT HACANLHOI
CIPYKTYpE, a B NaHHOH paboTe OHATHE TOMONOIHH OTOXKISCTBIIAEM C UAEHTHIHOCTBIO
KPHCTANIMYECKOH CHHIOHHH Y PpasiH4YHBIX 00bexTon. B JaHHHOH pabore
ONPCACNECHUA  NPOCTPAHCTBEHHBIX TPYNINl  CTPYKTYPHI HCCIENYEMBIX | MHHEPAJIOB
HMCIIO/Ib30BaH NM(PaKIHOHHLI METO aHATH3A,

2. IKCHEPHMENHT H Pe3yIbTAThI

IKCNEPHMEHT NPOBEICH Ha HEHTPOHHOM rudpaxromerpe JJH-2, YCTaHOBJIEHHOM
Ha mydke peaktopa HWBP-2 OMSHM (Jly6ma). HelTpounmit myvox Ha oOpasen
dopmupyercs H30THYTBIM  3CPKATBHBIM  HEHTPOHOBOJIOM. Paccrosnme wMexny
3aMenuTeneM W ofpasuom L = 24 M. Cpenuuii mnorox  Ha obpasue | COCTABI

10" n/cm? ¢. Paccesnnbie HEHTPOHEI PETHCTPHPOBAIHCE O yriiom 0, = 87.5 rpanycos

OJTHOKOOP/IMHATHBIM remmeBnM (° He) ACTEKTOPOM, COEAHHEHHHIM C BPEMANPONETHOM
JNEKTPOBHKOH. YrioBas rpaJyHpoBKa IPOM3BCACHA ¢ moMowelo obpasma NaCl,

MMCEIOIIETO  H3BECTHYIO CTPYKTYpY. Paspemenue muppaxromerpa Ad/d ~ 1% npu d W =

2A. |

Kaxami mopomkoprrit ofpasen nomemancs B DUIHHAPAIECKOM KOHTeHHepe
AHaMETpoM 7 MM H3 amOMHHHEROI donbrn  TonmuHON 5 MM, Ob6pasgier  kocreit
KPYITHOro pOraToOro CKOTa H OBIBI MOABEPTAIHCH XHMHYCCKOM TepMooGpaboTke mwia
H30IAUMH  OpPraHHYECKOro KOMNOHEHTa. B  cllyyae KOCTH . JHHO33aBpa |He OBUIO
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HeoOXOAMMOCTH XHMHYECKOH o0paboTKH HM3-3a MONHOTO Pa3IOKeHHs OpraHHYeCKoro
KOMIIOHEHTa 3a OoNbluMe reosornyeckue BpemeHa. OO6pazen cogepxan TONBKO
MHHEpaJIbHBEIH KOMIIOHEHT.

HudpakuHoHEbIE CHEKTPH HEHTPOHOB B 3aBHCUMOCTH OT JUIMHBI BOJIHBI
HAKaIIMBAIOTCA B 3JIEKTPOHHOM TaMATH. Bee nudpakunoHHble MHKM B clieKTpax Gutu
HAeHTHOUUHPOBAHE! B paMKaX TPHTOHANBHON CTPYKTYpsI (Ip. rp. P6./m). Hu oxnoro
CKONBKO-HHOYAbL 3aMETHOTO AH(PAKIHOHHOTO IHKA OT APYr#X a3 HaHAEeHO He 6O,
O6paboTka NaHHBIX NPOM3BOAHIACE MO MeToAy Purtsensiaa [1] ¢ ucnions3opanieM
nporpamMmel MRIA [2] . KorepenTHrle anHuBI paccesnus 6panucek u3 [3]: 0.48, 0.513,
0.580, —0.374, 0.566 u 0.957 ¢m,coorsercTaenno An1Ca, P, O, H, F u CL YTouHenue
CTPYKTYPHBIX NapaMeTpoB MNPOBOAHJOCH AN 195 nuGpakuMOHHBIX TNHKOB IO
cIpykTypHo wMopenx (Ca [PO,]1,(OH, F, Cl)), =Ha 6a3ze panHmx "American
Mineralogist Crystal Structure Database" [4]. ludpakunoHnble CIEKTPH, NOIYYEHHBIE B

pe3y/bTaTe 0OpaGOTKH, NpHBEAESHBI Ha pUCyHKax. !, 2, 3. CTpyKTypHbIe JlaHHbIE
cobpaHsel B Tabnuue 1.

3. Ob6cyxaeHue pe3yIbTATOB

® [lonmy4yeHHble B HEATPOHOIPAa(HUECKOM B3KCIICPHMEHTE JAHHBIE [IOKA3BLIBAIOT,
4TO B COBPEMEHHBIX KOCTSX KPYIIHOrO pOraToro CKOTa M OBIBI AOMHHHMpYeT (haza
Ca, (PO, ],(OH, F, Cl), umeromad HH3KYI0 KPHCTAUIHYECKYI) CHHIOHHIO ( IIp. Ip.

P6,/m). Oro coBmagaer ¢ pe3ymbTaTamMH  HelfTpoHorpaguueckoro [5]

peHTreHorpaguyeckoro [6] wucciemoBaHMs KOCTH JHMHo3aBpa. TakuMm 0Opazom,
IPOBE/ICHHBIN 3KCIIEPHMENHT NMOKa3all, YTO KPHCTaJUIHYeCKHe (a3bl KaK COBPEMEHHBIX,
TaK H [PEBHHX HCKONAEMBIX KOCTEH IMO3BOHOYHEIX JXHBOTHBIX HMEKOT OQHOTHIIHYIO
CTPYKTYpY (ToMoj0THI0). OOHapyXeHHe TOMOIOrHH CTPYKTYPBI KOCTHOTO MHHepaia y
pa3HbIX XHBOTHBIX Ha YPOBHE KPHCTAJUIHYECKOM PELIETKH NPeJICTABIACT CoD0M BaXHEbIM
BKJIaJ B pellleHHe (PyHAaMEHTANBHBIX HAYYHbIX POOJIEM 3BONIOIHMH BHIOB )KHBOTHBIX.

® Kpome TOro, NaHHBIH pe3yNbTar MOXET HMETh [PHKIAAHOE 3HAYEHHUE, B
YaCTHOCTH, OH MOXKET OKa3aTbCs BEChbMA ITOJIE3HBIM NIPH PEIICHHH HEKOTOPHIX MEIHKO —
6Honoruyeckux MpobiieM, CBA3aHHLIX € II03BOHOYHBIMH XMBOTHBIMH H YEJIOBEKOM:

a). U3 aHAJMIOTHH (TOMOJIOTHH) CTPYKTYphl ¢a3sl KOCTHOTO MHHepana
Pa3fHYHBIX MO3BOHOYHBIX CHEYET, YTO HAKOIUICHHE PpAaJHOAaKTHBHBIX DJIEMEHTOB: Sr,
Ra, Th, U, Pu B xoctax uyenopeka [7], MoxkeT OBITh H3YYEHO NyTeM H3MEPEHHS ITHX
3JIEMEHTOB B OPraHHM3ME JIPYrHX IKUBOTHBIX, OOHTAIONMIMX B COOTBETCTBYIONIEH
MECTHOCTH. DTO I03BONHIO OBl H30EKaTh  CIOXKHOM MENHIMHCKON H FOPHAHYECKOH
npobseMsl IpENapHPOBAHUS KOCTH YEJOBEKA AJIA HCCIAEAOBATENLCKHX 1Ieei.

6). HUsBecTHO, yTO OHOAKTHBHAA KepaMHKa: I'MAPOKCHAIIATHT, HAHECEHHBIH Ha
MOMJIOKKY M3 THTaHA, SABJIAECTCA IICPCHEKTHBHBIM MATEPHAIOM JJIS OPTONEAHMH H
cTroMaronoru.  (Haxo W3 HepaBHUX pabot [8, 9]cnenyer, uto Gpu3zHKO-MeXaHHYIECKHE
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Tabmuua 1.

x/a, y/b, z/c - KOOpHHHATLI aTOMOB, B - TernoBoii (baxTop, n - 3aCENECHHOCTS,
V - obbveM pewetky, a, ¢ - MapamMeTphl peIIeTkH

A. Kocmb kpynnozo pozamozo cxoma, np. z2p. P6 3/m (176).

Atom ITosmunun x/a y/b z/c B n A% a,A c,A

Cal 4(f) 0.667 0.333 0.032 0.304 0.222 539.2 951 690
Ca2 6(h) -0.006 0.237 0.250 0.908 0.250
P1 6(h} 0.369 0.394 0250 0.331 0270
01 6(h) 0.479 0323 0250 0.251 0.189
02 6(h) 0.470 0.590 0.250 0.003 0473
03 12(1) 0.259 0328 0.063 0438 0.210
04 2(b) 0.000 0.000 0.250 0.107 0.290
H 2(b) 0.000 0.000 0.250 0.151 0.710
F 2(b) 0.000 0.000 0.250 0.381 0.140
Cl 2(b) 0.000 0.000 0.420 0.001 0.020

Kputepnu noctoBepHocT: Rp =2.17, Rw=2.60, Re =235, x_ = 1.18

b. Kocms osuvi, np. 2p. P6,/m (176).

Cal 4(f) 0.667 0.333 0.022 0.303 0.235 524.7 937 6.88
Ca2 6(h) -0.006 0.257 0.250 0.708 0.263
Pl 6(h) 0369 0.399 0.250 0.002 0.294
01 6(h) 0.486 0.327 0.250 0.257 0.276
02 6(h) 0.459 0.588 0.250 0.003 0.482
03 12(1) 0.240 0.320 0.064 0.009 0.240
04 2(b) 0.000 0.000 0.250 0.003 0.310

H 2(b) 0.000 0.000 0.250 0.186 0.690
F 2(b) 0.000 0.000 0.250 0.301 0.140
Cl 2(b) 0.000 0.000 0.422 0.767 0.060

Kpurepum noctoeproctn: Rp =2.16, Rw=2.74, Re =2.60, %~ = 1.07

B. Kocmo ounoszaspa, np. op. P6,/m (176).

Cal 4(f) 0.667 0.333 0.001 0.404 0.155 5269 937 691
Ca2 6(h) 0.974 0.198 0250 0.508 0.150

P1 6(h) 0.376 0.415 0.250 0.001 0.199

0Ol 6(h) 0.479 0.323 0.250 0.251 0.289

02 6(h) 0.466 0.589 0.250 0.689 0.384

03 12(1) 0.259 0.348 0.064 0.236 0.590

04 2(b) 0.000 0.000 0.250 0.163 0.431

H 2(b) 0.000 0.000 0.250 0.858 0.569

F 2(b) 0.000 0.000 0.250 0.825 0.137 '
i 2(b) 0.000 0.000 0.428 0.734 0.139

Kpurepuu noctosepoctd: Rp =2.20, Rw=2.02, Re =2.18, x* = 1.81
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Puc.1. lnppakunorsLii CIEKTp NO3BOHOYHOR KOCTH KpynHozo pozamoze cxoma.
(Pasza: Cas[POy]; (OH, F, Cl)). Touxn — MCXOIHBIH CIIEKTP, THHUSA — pacyer,
BHM3Y - HX Pa3HOCTh M PACHETHBIE NOJOKEHHA THKOB
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Puc.2. Ruppakumonnsiii CIEKTP NJICYCBOH KOCTH 061bl.
(Pasa: Cas[PO,]; (OH, F, CI)).

Toukn — ucxonmsit CNEKTP, JIMHUA — pacyer,
BHH3Y - HX PA3HOCTb H PACYETHRIE TIONONKEHHA [THKOB
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Puc.3. JludpakuHoHHEI crieKTp pebepHOi KOCTH QuHo3aspa.
(Pasa: Cas[PO,]; (OH, F, Cl)).
"I'OMKH — HCXOAHBIH CHEKTD, IMHAA — pacuer,
‘BHH3Y - HX pa3HOCTh H pacyeTHLIE MOJIOXKCHHA NHKOB



CBOHCTBA W OGMONIOTHYECKAS COBMECTHMOCTD HOBBIX a3, obpasylotnxcs Ha rpauuue
Pa3/iesia METaJLl — THAPOKCHANATUT HEAOCTATOYHO H3YYEHB,

Ilpn pemennn nomobuex 3amau MeTon PacCesHUs HEHTPOHOB MOXET ObITh
YCIIECUIHO NIPHMEHEH.
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barnsm6span I, Canraa J1., Yynram 1. P14-99-132
T'oMonorus cTpyKTypht KOocTHOrO MHHEpana
FI03BOHOYHBIX XHUBOTHBIX

C nomousio HelTpoHHOM IUPPAKLMH ObUTO YCTAHOBAEHO, YTO B COBpEMEH-
HBIX KOCTAX KPYIHOIO pOraToro cKkotd H OBIIbl JOMUHHPYET taza Cas[PO,4)3(OH,
F, Cl), umewoiuas HU3KYI0 KPHCTALIMYECKYI0O CHHIOHHIO (nmp. . P63/m), u uto
KPHUCTANTHYECKHE (pa3bl KAK COBPEMEHHBIX, TaK M APEBHHX HCKONAEMBbIX KOCTel
ITO3BOHOYHBIX XHBOTHBIX MMEIOT OIHOTHIIHYIO CTPYKTYpY (romonoruo). Tlonyuen-
HBIH Pe3yNbTaT MpeNCTaBNseT coboil BaxHblii BKJIall B peLUECHHE TaKuX yHaaMeH-
TA/IBHBIX HAYYHBIX NMPOOIEM, KaK 3BOMIOLMS BHIOB XHBOTHBIX, H MOXET HMETh
NPUKIIAAHOE 3HAYECHUE, B YACTHOCTH, [IpH PEIIEHHH HEKOTOPBIX MeANKO-6GHOoIorHU-
YCCKHX NPOBIIEM, CBA3AHHBIX C NO3BOHOYHBIMU XHBOTHBLIMH U 4EJIOBEKOM.

Pa6ora Boinonnena s Jlabopatopuu HeiTponHoii pusukyu um. U.M.®panka u
B OTaeneHuH palMaunoOHHbIX U pamtobuonoruyeckux uccnexosanmit OUSH.

Ipenpuut O6tennHeHHoOrO MHCTHTYT2 ANEPHBIX HCClenoBaHMil. [lyGHa, 1999

Ilepeson aBTopos

Batdemberel G., Sangaa D., Chultem D. P14-99-132
Homology in Vertebrales Bone Mineral Structure

Using the neutron diffraction method a domination of low crystal syngonic
(sp. gr. P63/m) phase Cas[PQ,4]5(OH, F, Cl) in bull and sheep bones as well as in
the fossil dinosauer bone has been established and crystal phases in all the bones
have identical structure (homology). The result becomes to be important contribu-
tion to fundamental science such as biological evolution and to be useful in med-
ical practice and solution of radiobiological problems connected with vertabrales
and human.

The investigation has been performed at the Frank Laboratory of Neutron
Physics and at the Division of Radiation and Radiobiological Research, JINR.

Preprint of the Joint Institute for Nuclear Research. Dubna, 1999
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