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l.BneJJ,em1e 

1-fa}"lemuo BJillilHllil BbIC0Koro naBJieHllil Ha ranoreHIU\hI aMMOHllil NRiBr, Nl4Cl, 

NH4I ll HX neirrepoconep)Karuue aHanorn IIOCB5IIUeHO 60JibIIIOe KOJIWieCTBO 

3KCnepuMeHTaJlbHbIX ll TeopeTll'IeCKHX pa6oT. 3To CB5I3aHo KaK C TeM, qTo ranoreHIU(bl 

aMMOHllil }IBJI}IIOTC}I AOCTaTOqHo rrpoCTblM ll yno6Hb!M nmi H3}"1eHllil om,eKTOM, TaK ll C 

HHTepeCHbIM ll3MeHeHHeM xapaKTepa <pa30Bb!X rrepexonoB B HUX B 3aBHCHMOCTH OT 

naBJieHllil. IIpu KOMHaTHOH TeMrrepaType 6pOMIU\ aMMOHllil u XJIOPIU\ aMMOHllil HMelOT 

Ky6uqecKyIO CTPYKTYPY Turra CsCl co CJI}"lail:HhIM pacrrpenenemi:eM neil:Tepllil rro 

B03MO)KHbIM II03IIUllilM, ~o COOTBeTCTByeT opueHTaUIIOHHOMY 6ecrropMKY IIOHOB 

aMMOHllil[2] (qia3a II, puc.l, a). IIon naBJieHIIeM B o6eux cucTeMax rrpoucxonIIT 

yrrop5InoqeHue neil:Tepllil, ~o 06b1qHo rrpencTllBllileTC5I KaK opueHTaunoHHhiii rrepexon B 

qia3y c napaJ1JienhHblM yrrop5InoqeHueM uoHoB aMMOHllil[2-3] (qia1a III nmi ND4Cl u 

qia3a IV rorn NH4Br, puc.1, 6; B nanbHeil:IIIeM B o6oux CJI}"IMX MbI 6yneM 

npunep)KHBaTbC}I o603HaqeHllil IV M5I 3TOH qia3bl). PaMaHOBCKHe crreKTpbI ranoreHIU(OB 

aMMOHllil YKa3bIBalOT Ha cyruecTBOBaHHe eme onHoii <pa3bl V, B03HHKaIOrueii rrpu 

BbICOKHX naBJieHllilx[3-5]. '.!ha qia1a TaKXe HMeeT CTPYKTYPY nma CsC1[6], onHaKO 

paCIIOJIO)KeHHe aTOMOB Bonopona B Heil: iroKa HeH3BeCTHO, ll ee cyrueCTBOBaHHe He 

MOJKeT 6hITb IIOllilTO C I103HUllll HMelOIUHXC}I Ha ceronllilIIIHHH neHb> Teopufi. 

,r:ljrn ll3}"1eHllil MexaHH3MOB <pa30BbIX rrepexonoB B ranoreHIU(ax aMMOHllil 

Heo6xonuMO rrpoBeCTH HCCJienoBaHHe HX CTPYKTYPbl II nIIHaMIIKII aTOMOB rrpII Bb!COKIIX 

naBJieHllilX, M5I qero HaIIJI}"IIIIUM o6pa30M rronxonIIT MeTOn pacce5IHllil HefiTPOHOB. Ha 

IIMIIYJihcHoM peaKTope HEP-2 Ha nII<ppaKTOMeTpe JJ:H-12 yxe ucCJienoBanIICb 

CTPYKTYPHhie II3MeHeHllil B ND4Cl rrpu naBJieHllilX no 25 K6ap II nuHaMHKa ~Cl no 

40 K6ap[7]. Pe3yJibTaTbl 3TOro IICCJienoBaHllil YKa3bIBalOT Ha TO, ~o rrepexon B HOBYJO 

qia3y V CB5I3aH C I105IBJieHIIeM CTPYKTYPHOfi neycTofiqII~OCTII rrpII Bb!COKIIX naBJieHllilX. 

B HacTo5Irueil: pa60Te rrpencrnBJieHbI pe3yJihTaTbI Heil:TponorpaqiwiecKoro 

uccnenoBaHllil CTPYKTYPHbIX II3MeHeHIIil: B neil:TepupoBaHHbIX ranoremmax aMMOHllll 

ND4Br rrpu naBJieHllilX no 45 K6ap II ND4Cl no 35 r<:6ap. Bb16op neil:TepIIpoBaHHbIX 

coenuHenuil: II03BOJIIIJI YJI}"IIIIHTb qJOHOBble YCJIOBllil rrpII pemcTpaUIIII Heil:TpOHOrpaMM II 

oueHIITb B03M0)KHbie II30TOIIWieCKIIe 3<p<peKTbl B C)KHMaeMOCTII. 

2. OrrHCaHHe 3KCIIepHMeHTa 

'.3KrrepHMeHTbl 6bmII BblIIOJIHeHbl Ha nII<ppaKTOMeTpe JJ:H-12[8] Ha HMrryJibCHOM 

peaKTope HEP-2 B JIH<I> OM5IH. O6pa3UhI om,eMOM oKOJio 2.5 MM3 C)KHMaJlIICb B 

KaMepe BbICOKoro naMeHllil c carrqiIIp0BbIMII HaKOBaJlbllilMII[9], nmi pernCTpaUIDI 

pacce5IHHbIX Heil:TpOHOB IICIIOJib30BaJ1IICb nBa KOJibUeBblX ;:(eTeKTOpa nuaMeTpOM 800 MM, 

Ka)K'Ablll ll3 KOTOpblX COCT05IJI ll3 16 3He-cqe~UKOB, ynibl pacce5IHllil 45° II 90° 

cooTBeTCTBeHHO. Pa1peIIIeHIIe nII<ppaKToMeTpa Ha MIIHe BOJIHbI A.=2 A rrpII yrne 

pacce5IHllil 28=90° COCTaBJI}leT ~d/d=0.02. ND4Br IICCJienoBaJIC}I rrpII HOpMaJlbHOM 

naBJieHHH u 10, 26, 31, 40, 45 K6ap; ND4Cl - rrpII HOpMaJlbHOM naBJieHIIII II 



13, 25, 35 K6ap. JJ:aBJieH11e B KaMepe II3MepllJIOCh no C)lBilf)' py6HHOBOI! JlllHilll 

JIIOMilHec11eHullll C ToqnoCThlO 0.5 K6ap. Bee 3KcnepmteHThl . BhIITOJIHeHhl npll 

KOMHaTHOll TeMnepaType. BpeM51 II3MepeHH51 O)lHOfO .nmppaKUilOHHOro cneKTpa 
COCTaBJI51Jlo B cpe.nHeM OKOJIO 20-30 q_ 

@ -Br(Cl) 

• -N 

0 -H(D) 

a) cpa3a II 6) cpa3a IV 

Puc.I. CmpyKmypa ND4Br u ND4C/ npu 1wpMaJlbllOM (a) u 6btCOKOM (6) iJaaJ1e1m11x. 

AmoMbl aoiJopoiJa (iJeitmepUR) 3GllUMaiom noJ10JKeHu.J1 muna (u,u,u), ziJe u

no3Ul/UOHllbtU napa.Atemp, u=IN.v= .J3 a; IN.D - OJIUHa N-D- CB.Jl3ll, a - napaMemp 

petuemKU. llpu HOpMGJlbHO.M. <JGBJleHUU 603.AWJKHbl iJaa Ha6opa llOJIOJKe/lUU amoMOB 

iJeitmepllfl, nOKG3GHHbte CllJIOIUHblMU U ny11KmupllblMU JlllllU.JIMU 

3. Pe1yJILTaTbI H o6cy.tK,UeHHe 

YqacTKil .n11cppaKHilOHHhIX cneKTpoB ND4Br II ND4CJ, nonyqeaH1,1e npII 

HOpMaJibHOM II BhlCOKilX .naBJiemrnx II o6pa6oTaHHhie no MeTo.ny PHTBeJih)la, IIOKaJaHhl 

Ha prrc.2 rr 3 COOTBeTCTBeIIHO. Ilprr noBhIUieHIIII .naBJieHIIJI B o6errx CHCTeMax 

npoIICXO)l;IIT opueHTal(IIOHHhlll cpa30Bhlll nepexo.n II - IV, CBll3aHHhlll C napaJIJJeJJbHhIM 

ynopll,noqem1eM IIOHOB aMMOHII51, 0 qeM HaH6onee llpKO CBII)leTeJihCTByeT H3Meueune 

IIHTeHCIIBHOCTeii IIIIKOB (111), (221)/(300). Ilo .naHHhIM npe,nUiecTByJO!l(IIX 

IICCJJe)lOBaHIUI, ,naBJJeHIIe 3TOro rrepexo.na rrprr KOMHaTHOH TeMnepaType P-25 K6ap[3] 

Will NH4Br (n HaUieM 3KCnepm.reHTe OH Ha6nIO,nancll nprr 26<P<31 K6ap) H P-6 K6ap[2] 

Wlll ND4Cl, ~o He npoTrrBopeqrrT HaUIHM .nannuM. 

Ilpn o6pa6oTKe no MeTO.!IY PIITBeJih.[la .!IIIcppaKUIIOHHhIX cneKTpOB, II3Mepemmx 

npn HOpMaJihHOM .[laBJieHIIIl, YTOqHllJIHCh rrapaMeTp 3JieMe1rrapHOH 51qeiIKII a, 
II03HUHOHHhlll rrapaMeTp aTOMOB .[leHTepH51 U If TeIIJIOBOH !paKTOp .[leHTepH51 Bo. 

06pa6oTKa crreKTpOB, II3MepeHHhIX rrprr Bh!COKIIX .[laBJieHH51X, Benach rrprr 

cpnKcnpoBaHHhIX 3HaqenIIllX Bo, rronyqeHnux wrn P=O: Bo=3.95 A2 - Wlll ND4Br II 

Bo=2.9 A
2 

- Mll ND4Cl. YTOqHeHne Benoc1, B paMKax 113Becrnux Mo,neneii (np.rp Pm3m 

Mll cpa3u II rr rrp.rp. P 4 3m Wlll cpa3hI IV). 
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Puc.2. Y11acmKu iJuippaKl/UOHHblX cne,anpoa ND4Br, u3.MepeHHble npu iJaa11eH1J . .J1X 

0 u 31 K6ap, omHop.MuposaHHble Ha 3tpipe,anusHblU nomoK HeumpoHos u o6p_a6omaHHble 

no MemoiJy PumseJlb<Ja. Yzo.n pacce.JIHUJI 20=90". lloKGJGHbl 3KcnepUMeHmWlbHble 

mO'IKU, Bbl'IUCJleHHblU npotpUJlb U pa3HOCmHG.JI KpUBG.JI, omuop.MuposaHHG.JI Ha 

cma1tiJapmHoe om1U10HeHue 
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Puc.3. Y'lacmKu ouppaKIJUOHHblX cneKmpoe ND4Cl, UJ.AlepeHHbte npu oaeJ1e11u.nx 

0 ll 13 K6ap, 0/IIHOp.AlupoamlHble 11a 3</JpeKmllBHblll 1101/IOK 11eump01to(J u 06pa60111m111ble 

no .Alemooy PumeeJlbOO. Y20J1 paccc..RIIU.R 20=90". JlOKG3Gllbl 3KCnepllMl'lll/lGJ/bllble 

1/IO'IKU, (Jbl'IUCJ/eH/tblU npOqJUJ/b U pa3110Cl/lllG.R KJJU6Gfl, Ol/lllOJJ,IIUJJO(W/1/IG.R Ila 

cma11oapm11oe om.1uw11e11ue 
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ITOll)"ICHHble JaBUCUMOCTU napaMcrpa perneTKH a OT J{aBJleHIDI npe.!lCTaBJlCHbl Ha 

puc.4, a Ha puc.5 noKa3aHbl ypaBHCHIDI COCTOllHIUI, UHTepnom1poBaHHblC ypaBHeHI-ICM 

Iiepqa BH.!la 

P=(3/2)·Bo•(x·7'3 - x·5'\[ I +3/4-(B 1-4)-(x"
213 -1 )], 

rJ{e x= VNo - OTHOCHTeJibHOe H3MCHeHHe o6beMa, Bo _H B,- 3MnupuqecKl!e napaMeTpbl, 

HMCIOIUIIC CMblCJl MO.!lYJlll BCeCTOpOHHero C)l(aTllll B COCTOllHIIII paBHOBCCIDI 

(Bo=-V·dP/dV J V=Vo) H ero nepBOII npo113BO.!!H011 no J{aBJ1eHHIO (B,=dBo/dP). 

,Bb1q11cneHHb1e 3uaqeuID1 Bo II B I npe.!lCTaBJleHbI B rn6n.l BMecTe c .!laHHblMII no NH4Br 

H NH4Cl, B3llTblMH H3[ 10]. l:boTOnuqeCKHii 3cpcpeKT B CJKHMaeMOCTH HCCJle.!lyeMbIX 

COC.!lHHCHllii noqTI! OTCYTCTByeT 11 6onee CHJlbHO BbipaJKeH ,U.,'lll xnop,ma aMMOHHll. B TO 

JKe BpeMll H30TOnnqecKOe 3aMelUCHHe B0.!lOPO.!la Ha )leJ!Tepnii Bbl3b!BaeT 3aMeTHOe 

yBennqeHHe TeMnepaTypbI (yMeHbllieHne .!laBJleHHll) cpa30BbIX nepexo.!lOB B ranoremmax 

aMMOHUll (CM. rn6n.2). 
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Puc.4. 3aeucu.Mocmu napa.Mempa pe111e111K11 ND,1Br II ND-1Cl om claeJ1e1111.n. 

Ilo2peumocmu 3KCnepu.Me11mGJ1bHblX mo'leK 11e npeeocxoc).nm pa3.Atepoii CllMliOJ/Oli 
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Pue.5. YpaaHeHUJI. eoemoJ1.HUJ1. ND4Br u ND4Cl a.Meeme e oaHHblMU no NH4Br u NH4Cl 

(- - -) u1 pa6omb1[ JO] 

Ta6J1uqa 1. XapaKmepuemuKu e)KUMae.Moemu ND~r II ND4Cl a.Meeme e 

dwiHblMII no NH4Br II NH4Cl u1 pa6omb1[JOJ 

DPOMH,!I aMM0Hilll XlIOPH,!1 aMM0Hlll 

Bo. K6ap B1 Bo.K6ao B1 
Haw pe1yJibTaT 146 ± 8 7.0 ± 0.6 202 ± 8 5.3 ± 0.6 

wrn ND4Br 11 ND4Cl 
Mern.u CMClllCHilll nopUJHll 164 4.8 167 6.7 

JJJrn NH4Br 11 NH4Cl 
YJibTpa1syKOBble 11CCJIC,U0BaHWI 159 7.7 176 8.2 

.LIJlll NH4Br II NH4Cl 
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1\ 
V 
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Ta6J111qa 2. llpoJ1.aJ1eH11e 1110mon11'leCKUX 3ppeKmoa a op11eHmaq1101moM 

pmoaoM nepexooe II-IV 

NH4Cl ND4Cl ~Br ND4Br 
TeMnepaTypa rrepexo.ua npu 243 K 249 K - -
aTMOCcpepHOM ,uaBJieHtttt[2] 

TeMrrepaTypa rrepexo.ua rrp11 - - 204 K 212 K 
,n:aBJieHttl1 P=2 K6ap[ 11] 

. 
D,aBJieHne rrepexo.ua npu - - 4 K6ap 3 K6ap 

T=220 K[ll] 
D,aBJieH11e nepexo.ua rrpn 7 K6ap 6 K6ap - -

K0MHarnoil: T[2] 

0.190 
:::s 
0... 
a:; 

0.180 

::;; 
c,;j o.170 I gs 6 K6ap 

t::::: 
i::::: 0.160 
~ 
::i:: 
::i:: 

0.150 ~~;✓/ 0 
::::: ::r 
::::: 0.140 / / 
M 
0 ~ / ND,I 54 K6ap 
t::::: 

0.130 

0 10 20 30 40 50 60 70 80 90 100 110 120 

P, K6ap 

P11e.6. 3aa11eUMocmu no1uquoHHozo napa.Mempa oeitmepUJ1. OJIJI. ND~r, ND4Cl u 

npeonoJ1azae.Mb1e 1aaucUMoemu OJIJI. ND4/ (I u II). lloKa1aHo, 'lmo q;a10able nepexoobt 

npouexoiJJl.m npu OOUHG/WablX 3HG'leHUJI.X no3UIJUOHHOZO napa.J.tempa 

Ilpn YBeJIWICHllll .uaBJieHlll pocT II03llQll0HH0ro napaMeTpa (pttc.6) B 0CH0BH0M 
rrpottCX0,UHT 3a cqeT c6Jill:lKCHilll ll0H0B raJI0reHa C M0JieKymipm,IM ll0H0M aMM0Hilll 
(pnc. 7). ll,JIHHa CBll3ll N-D rrptt C:lKaTllll II0~ll He ll3MeHllCTCll, 0,0:HaKo M0:lKH0 0TMCTllTb 
HaJillqlle TeH,!leHQllll K ee pocTy rrptt BblC0KllX .UaBJICHlllX. 
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Puc.7. 3aoucUMocmu OJIUllbl N-D- co111u u Me,KamoM11020 paccmo1111UJ1 D-Br (D-Cl) om 

oaoJ1e1tUJ1 

Am1JIH3 IIOBe,[(eHIB! II03HUHOHH0f0 rrapaMeTpa IIOKa3bIBaeT, qTo opHeHTaUHOHHbIH 

cpa30BblH rrepeXO,[( II-IV rrpOHCXO,[(lIT B 06011x HCCJieJ:(yeMbIX coe,[(HHeHIB!X rrpH 

0,[(HHaKOBOM KpIITIIqeCKOM 3HaqeHHH U,:pl =0.153±0.002 (J:laBJieHHe rrepexo,[(a II-IV )I.Jill 

ND~r B3l!TO paBHbIM P=28 K6ap, B COOTBeTCTBHH C HaIIIHMH ,[(aHHblMH). JlHHeHHall 

,lKCTparroIBIUlill 3aB11cHMocrei1 u B o6nacTb 6onee BbICOKHX ,[(aBJie1111i1 YKa3bIBaeT Ha TO, 

qTo rrepexo,[( B HOBYIO,He,[(aBHO OTKpbITYIO MeTO,[(aMH paMaHOBCKOH crreKTpOCKOIIHH~cpa3y 

V B o6enx CHCTeMax TaKJKe rrpoHCXO,[(IIT rrpH 0,[(HHaKOBOM 3HaqeHHH II03HUHOHHOrO 

rrapaMeTpa u•p2 -0.172. 3HaqeH1Il! ,[(aBJie1111i1 rrepexo,!la IV-V B3»Tbl 113 pa60Tb1 [ 4 J. 
,UaHHall BennqnHa »BJilleTCll nl!Illb oueHOqHoi1, IIOCKORbKY 3aBHCHMOCTb u(p) B o6nacTH 

BbICOKIIX ,[(aBneHHH, B03M0)KH0, HMeeT HenHneiiHblll xapaKTep. HaiiJ:leHHbie KpHTlfqecKHe 

8 

3HaqeHl!ll, IIO-B11,[(HMOMY, omrnaKOBb( Ml! BCero Knacca ranoreHIU(OB aMMOHHll, a 

B03M0)KH0, II J:lpymx CIICTeM ,uaHHOro CTPYKTYPHOro nma. 

Ha OCH0Be HaJl).1eHHbIX UKpl H UKp2 M0)KIIO cnenaTb rrpenrroJI0)KeH!ll! 0 IIOBC,[(CHIIII 

CTPYKTYPb! llO,UIIJia aMMOHllll rrp11 C)KaTIIII, BOCIT0Jlb30BaBUJIICb 3Ha1Jel!Hl!MH Jla!lJICHllll 

nepexo.uoB II-IV H IV-V m[ 4,5]. ITpe,!IITOJiaraeMall 3aBIICHMOCTb rroJIIUHOHHoro 

rrapaMeTpa OT JiaBneHHll Ml! ND4I (NH4l) rroKaJa11a 11a puc.6 rry11KT11pHoii rrpl!~IOii I. 
O,u11aKo Bbrno.u o cpa30BOM rrepexo}.(e II-IV Ml! NH4I B pa6oTe[5] cne.,1a11 JlllIIIb Ha 

0CH0Be CJia6bIX H3Me11em111 B paMaHOBCKOM. crreKTpe, B03MO)KHO, He CBl!3al!HblX co 

CTpyKTYPHbIMII H3MeHeHHl!Mll B CIICTeMe. Pac'leT, BblflOJIHeHHblii C HCITOJib30Bam1eM 

,uaHHbIX no C)KJ1MaeMocn1 NH4I m(IO] .uaeT 3Ha'!e1me MHHbI N-D- CBl!311 rrp11 naBnemm 

27 K6ap (.uaBne1111e rrepexo}.(a II-IV Ml! NH4I rrpu KOM11arno11 T) IN-D =1. I A, KoTOpoe 

rro,nu na I 0% rrpeBblIIIaeT 3Ha'!eHHll MHH ::JTOII CBll311 rrp11 TaKOM J.(aBJieH1111 JJ.Jlll ND4Br 

ll ND4Cl. B [ 12] yKa3bIBaeTCl!, '!TO BCJIH'll!Ha P=27 K6ap l!BJil!CTCl! JIHIIIb rpy6011 O[lCHKOii 

,uam1e1111l! nepexona II-IV JJ.Jill NH4I rrpH KOMHaTH011 TeMrrepaType, peanbHO )Ke ::JTO 

11aBJieH11e cyIIIecrne11110 6oJibIIIe. flo::iToMy 6oJiee sepol!TCH sap11a11T II rrpenrroJiarae~wro 

rrone}.(e1111l! ND4I (p11c.6), m160, B03MO)KHO, ::iqicpeKT poem MllllbI N-D- cBll311 rrp11 

C)KaTHII J.(eiiCTBl!TenbHO HMCCT MCCTO II orrpe}.(enl!CTCl! rrom1p113yeM0CTbIO aHJIO!I0B. 

4. 3aKJuoqe1-me 

B CBl!3H c TeM, '!TO opue1naQ1101111ue cpa3osue rrepexo,[(bl B ND4Br II ND4Cl non 

J.(aBJICIHICM npoHCXO,Ul!T rrp11 6JIH3KIIX IIJIH ommaKOBblX KpllTll'lCCKJIX 3113'1Clllll!X 

CTPYKTYPHblX napaMeTpOB, 6blJIO 6b! IIHTepec110 rrposepl!Tb, co6JIIOJ.(aeTCl! Jill ::JTa 

3aK0HOMep110CTb Jl.Jlll .upymx rrpeJICTaBIITCJICII '.:JTOro Knacca COCJ.(IIIICHllii, Il 1.JaCTII0CTII, 

Jl.Jlll ND4I u Jl.Jlll 1ipymx cpa3oBblX rrepexo}.(oB (u.p2). 

MO)KHO npe,!IITOJIO)KJ!Tb, 'lTO C,UHHble KpllTil'ICCKl!e 3113'1Clllll! ll)lll !p330Ilb(X 

rrcpeXOJ.(0B no,u J.(aBJieHHCM B CTPYKTypax C rrapaMeTpOM CBl!331lbl C HeyCToii'IIIBOCTb!O 

KpllCTaJIJlll'leCKOH CTpyKTypbl rrp11 orrpe,!leJieHHblX 31131.JClllll!X rrapaMeTpa, rro,uo6110 

Kpl!Tll'lCCKIIM C0OTIIOUJCHl!l!M HOHHblX pam1yc0B Jl.Jlll cpa30BblX nepexo,U0B C 113MCHCIIIICM 

Koop,u1rnaunom10ro 'lHCJia B 6eJnapaMeTpOBbIX CTPYKTypax. 

ABTOpbl Bblpa)Ka!OT 6Jiaro}.(apHOCTb C.fl.I1JiaTOHOBY II H.H.I1aprn1my 3a IT0M0U{b 

B 110,UfOTOBKC '.:JKCllepHMCHTOB. Pa6orn BblIIOJIHCHa np11 no.u.uep)KKC !p011).1a PctictJil, 
npocKTbI N~ 97-02-16622 11 N~ 97-02-17587 .. 
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EaiiarypoB A.M, H llP; . 
Heihpo11orpacp11<1eCKOe 11cCJJenosaii1ie CTpy1nyp111,1x 113MeHe1mii 
B ra~ore11ititax. aMMOHllll ND4Br _II ND,iCI ripi1 BhlCOKIIX )laB./leHllllX 

Pl4-97-147 

M6TO)l01,; Bpe~;llnponeTHOH 1iettrpo11°11oiin11cppaKWIII llCCJIC)l~BaHhl CTPYKTYJJHhl~ 113Mellell;lll B :UeiF 
rep11posaHHhix: raiiore1111n.u aMMOHllll ND4Br npii .naBJJellllllX llO 45 K6ap·11 ND4Cl )l() 35 K6ap. ncmy-

'- ; . - ,, ~ . . " '- .. ' . , 
0

'1Cllhl i.laHHhl,e no ypaBHCllllllM-COCTOllHHll It JaBIICIIMOCTllM H0311UIIOIIHOro napaMerpa )lettrepllll OT nae
'Jlelllllli Cpae11e1111e ·.c e·ono'ponoconepJKaLUIIMll · 3HaJJOr3;111 nOK33allO, '!TO inoronll'leCKOe: 3aMeme1111e 
BOllOpo;1a 11a .uefirep11li cria6o IIOBJIHllJI.O Ha ClKIIMru!MOCT~ ·1,ccne.uy~Ml,IX CIICTeM,. XOTll 3cpcpeKT 3aMere11. 
Mll ND4CL Ycra110BJ1e110, '!TO cp330BhlH nepexo.u rnria ~opi.up~ .:_6~CITOpll.UOK 113 cp33hl·CO CJJyqaiillhlM 

. pacnp-e.uenemH:M aTOMOB ·.ueiirepHll (iy611<1eci;~ CTPYKlYPa nma CsCI, np.rp_. Pm3m) B ynopll.UO'letlllYIO _ 

. cpa3y (Ky611'1eC~all-CTpyKrypa nin; CsCI, 'np.rp. P43m) B 66011x· COe.UHl!eUl!llX n~IIC;O.!lll; np11~eli11110M 
Kp111:11'1eCKOM: 3Ha'iellllll 'n0311UIIO!i11oro nap;\Merpa. u =' 0,153 ~ 0,002, n~'.~11.UIIMOMY, 0.!lllllaKOBOro 
.!lJlll ecero·KJ1acca·ranore1m~os aMMO!;fllll, a _B03MOJKIIO, II .upymx CIICTeM_.uaimoro CTPYKTYPHOro'nina ... · 

Pa.Gora nL1non11e11a e Jla6opaiop1111.11eiiTpo1111oii cp11J11K1i HM.H.M.cJJpa11Ka OH.Hif . . ' ' . - ,. . .. - . ,- . . . 

I. 

; ni,enp1111r 06be.utt11e1111oro ,;IICTl!l)"fa ll)lepl~hlX HCCJJe,uoeaimii. Jly611a:'I997-

. nepeBO)l aeropon 
-· . 

. Balagurov A:M. et al. · Pl.4-97-147 
Neutron Diffraction· Study of Structural Changes .. 
in Ammonium Halides ND4Br and ND4CI ui1der. l)igh .Pre"ss·ure 

St111c,t.ural. changes in airnponium. halides ND4Br. :and ND4CI at. pressures up to 45 kbar 

and up to 35 kbar, re;pe~tively,_have been studie_d wllh the Dl'J~12 diffractcmieter at the 'IBR-2 puls~d 
reactor. For both systems, the equation of state and the position paramet~r of deuterium atoms as funciions 
of pressure )were ~htained . .Tlie obtained equation; o( state are·. neariy the • same as the . ones 
for the nondeuterated systems NH4':3rand NH4C.lobtained by the piston dispfa~ernent technique. It was 

found. thatthe order-:" disorder phase transition fro~ the phase in which the ammonium tetralledra are 
randomly oriented (CsCl-type cubic· structure, space group Pin3m) into the phase in which the ammonium· 

• ~ • ,. I ' • • • 

tetrahedra an: oriented in parallel (CsCl-type 'cubic ·structure, space-group P43i~). occurs at equal critical 
value of t~e positjon parameter u = 0.153 ± 0.002 in .boih systems. h .appea~s-:to lie valid fur ali 

.-of the· ammonium halides, and, possibly, for·oth~r similiar. compounds .• · .. 
. . ' . . - .·' . . . . ' .· . / 

The inve~tigation has been performed at the Frank _Laboratory·of .Neutron: Phy,~ics; JlNR: 
\. ,. • I • •• • , 
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