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1. Kp~CTann~ r~APocynb$aTa 4e3~R CsHS04 np~KaAne~aT K 6~cynb
$aTHo~ rpynne 8e~ecT8 C o6~e~ $op~yno~ AHX04, rAe A - 0AH08aneHT
H~~ aTOM ~n~ aTOMHaR rpynna, X = S, Se. nocne OTKP~T~R/l/8 CsHS04 
~ CsHSe04 npoToHHO~ cynepnpo8oA~MOCT~ Kp~CTann~ 3TO~ rpynn~ nOA
POÕHO ~3Y4an~Cb pa3n~4HbIM~ MeTOAaM~ 8 4aCTHOCT~, c nOMO~bIO A~$

paK4~~/2,3/ ~ Heynpyroro pacceRH~R/2,4/ He~T~OH08,8 Kanop~MeTp~
4eçK~X ~ cneKTpOCKon~4eCK~X 3Kcnep~MeHTax/5,6/. B 60nee paHH~X 
pa60Tax 6~n~ H3Y4eH~/7/ TennoeMKOCTb ~ A~3neKTp~4eCK~e nOCTORH
H~e CsHS04, a TaKme ~ccneA08aHa/8/ nnaCT~4eCKaR Ae$opMa4~R np~ 
MexaH~4eCKOM ABO~H~K08aH~H Kp~cTann08. 

3Kcnep~MeHTaM~/1-6/ HaAe~Ho YCTaH08neHO, 4T08 CsHS04 ~ ~H
Tep8ane TeMnepaTYP OT 123 K AO T04KH nna8neH~R /~ 500 K/ cy~ecT
8YDT ABa CTPYKTypH~X $a308~X nepeXOAa ~3 $a3~ 111 B 11 np~ 

T ~ 330 K ~ n ~ 1 np~ T = 414 K, np~4eM $a3a 11 npORBnReT MeTa
cTa6HnbH~~ xapaKTep, a $a3a I R8nReTCR cynep~oHHo~. ATOMHaR 
CTpYKTypa CsHS04 np~ KOMHaTHO~ TeMnepaType YCTaH08neHa peHTreHO
Gpa$~4ecK~/9/: Kp~CTann~ MOHOKn~HH~e, np.rp. P2 1/ m, 

a = 7,3039, b = 5,8099, c = 5,4908 A,° S = 101,51°, Z = 2. /1/ 

AToM BOAopOAa HaXOA~TCR B 4acTHoH 2(c)-no3~4~~ (0, O, 1/2) 
~ C8R3~BaeT TeTpa3AP~ S04 8 OTAenbH~e 4en~ 8Aonb OC~ b /An~H~ 

CBR3~ O - H-O paaua 2,.572 R/. 8/ 9/ OTMe4aeTCR, 4TO 2 (c) - n03~4~R 
RBflReTcA,no-B~A~MoMy,cpeAH~M nonomeH~eM npOTOHa,a Ha caMOM Aene 
OH pa3ynopRAo4eH /A~HaM~4eCK~ ~n~ CTaT~CT~4~CK~/ no ABYM 3KB~
saneHTHblM nono~eH~RM (0,00; 0,05; 0,55) ~ (0,00;-0,05; 0,45), 
~ MO~HO om~AaTb , 4TO np~ H~3K~X TeMnepaTypax cy~ecT8yeT $a30B~~ 

nepeXOA T~na ynopRA04eH~R. 

np~ 1-13MepeH~~ He~TpoHHbIX A~$paK4!10HHbIX cneKTp08 OT non~Kp~

CTann~4eCKoro CsHS04 B~RcH~nocb/3/, 4TO He Bce Ha6nDAaeM~e pe$
neKCbl tl\orYT 6blTb on~caHbl napaMeTpaM~ peweTK~ ~3/9/. llocneAYD~~~ 
aHan~3/10/ nOKa3an, 4TO COOTBeTCT8~e ~3MepeHH~x 8/ 3/ ~ 8~4~cneH
H~X Me~nnOCKOCTH~X paccTORH~~ AocT~raeTcR, ecn~ napaMeTp~ 3ne
MeHTapHo~ R4e~K~ nepeonpeAen~Tb no $opMynaM 

~, = ~ + é, b' = -b, ê' = 2é. /2/ 

3AeCb B, b, c ~ a', b', c' - COOTBeTCTBeHHO napaMeTp~ cTapo~ 

~ HOBO~ RHe~K~. TaK KaK YA80eH~e nep~OAa /B HanpaBneH~~ é/ He Ha
6n~AanOCb 8 peHTreHOBCKoM 3Kcnep~MeHTe, TO eCTeCTseHHO npeAnono
~~Tb, 4TO 3a Hero aTOM~ BOAopoAa, OH~ yme np~OTBeTcT8eHH~ T~e. 

KOMHaTHo~ TeMnepaType ynopRAo4eHbl B coceAH~x no c R4e~Kax TaK~M 

o6pa30M, 4TO np~ 8~6ope ~ B Ka4eCTBe nep~oAa ~x cynepno3~4~R Aa
eT pacnpeAeneH~e 3neKTpoHHO~ nnOTHocT~, HaônDAasweecR 8/9/. AnR 
8~RCHeHI-1A cnpa8eAn~BocT~ 3Toro npeAnono~eH~R M~ npoBen~ He~Tpo

1~'W:JUiMe' Ull~ti RHC'mTyr I 
fmt!'(J1JBX f1l I' ~f' l(C':"<';'':. ':'[':' • 
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Horpa$H4eCKOe HccneAosaHHe CTPYKTYP~ CsHS04' pe3ynbTaT~ KOTOPq
ro npHsoARTC~ B HaCTO~~eM C006~eHHH. 

2. Ha60p AH$paK4HOHH~X AaHH~X nonY4eH Ha He~TpoHHOM AH$paKTo
MeTpe no speMeHH nponeTa AH-z/III Ha HMnynbcHoM pea~Tope H6P-2. 
n03H4HOHHO-4yscTsHTenbHaR AeTeKTopHa~ CHCTeMa AH$paKTOMe!pa no
3Bonflna npoeOAHTb napannenbHoe H3MepeHHe $YHK4H~ pacce~HHR S ASY
MepHblX cexropax ofipa r aoro npocrpaacr aa: O, 1 ~-I:s:: Hhkl ~ 1,5 R-I, 
r::.e ::: ± 30 , rAe Hhkl - MOAynb aekropa 06paTHo~ peuierxa KpvlCTanna, 
ae - H3MeHeHHe yrna 5p3rra. 5~nH H3MepeH~ ace nopRAKH OTpameHHR 
OT 11 KpHcTannorpa$H4eCKHx nnocKocTe~, 8KnID4aR óa30B~e, annoTb 
AO dmin= 0,8 R, 41'0 Aano Ha60p e 57 pe$neKCOB. OCHOSHoe eHHMa
HH~ YAenRnOCb H3MepeHHID pe$neKCOB c He4eTH~M TpeTbHM HHAeKCOM 
MHnnepa, T.e. pe$neKcoe, OTCYTCTeY~~HX a R4e~Ke /1/. H3MepeHHR

0,
npoeeAeH~ npH $HKCHpOsaHHoM cpeAHeM yrne pacceRHH~ 28 := 90 

0
4acTb oTpameHH~ H3MepeHa AononHHTenbHO npH yrnax 60, 120 H 136 
AnR 04eHKH 3$$eKToa 3KCTHHK4HH. 

napaMeTpbl 3neMeHTapHo~ A4e~KH YT04HRnHCb no cne4HanbHO HSMe
peHHOMY npu 28 = 140 0 Ha60py oeenexcoe OT 6a3HCHblX nnocxocr ea 
c KanH6poBKO~ no AaHH~M 01' nonHKpHCTannH4eCKoro A1203' 06pa60T
Ka 3THX AaHH~X MeTOAOM HaHMeHbWHX KBaApaTOB npHBena K cneAYID~HM 

3Ha4eHHRM napaMeTpOB: 
° a' = 8,223(4) °A, b' = 5,814(3) °A, c' 10,99(1) A, 

/3/ 
° \3 = 119,4(1)0,V = 457,7 A, Z = 4.c 

AnR cpasHeHHR /1/ H /3/ He06xoAHMO SblnonHHTb nepeC4eT napaMeT
poe HewTpHxoeaHHo~ R4e~KH no $OpMynaM: 

a' = (a2 + c 2 + Zacco sfs) ~, b ' = b , c' 2c, 

cose' -2(c 2 

XOTopMe cneAYIDT 

° a' = 8,216 A, b' 

/4/ 

+ accos\3)/(a'c'), 

1013 /2/. npH 3TOM nonY4aeTcR
 

= 5,810 ° A, c' 10,782 A, (3' 119,40
,
° 

I 4TO xopowo cornacyeTcR c /3/. 

npeABapHTenbH~e H3MepeHHR nOKa3anH, 4TO HHTeHCHBHOCTb CBepx
CTPY~TYPH~X no OTHoweHHID K peweTKe /1/ AH$paK4HOHHMX nHKOS AO
aon sao cnaüaa , n03TOMY Ha60p (-\aHHbIX AnR nocnenyouiero CTPYKTypHO
ro aHanH3a BwnonHeH B KpHcTanne cpasHHTenbHo 60nbwHx pa3Mepos: 
npH3Ma HenpasHnbHoH $OpMbl c V ~ 100 MM3. HHTer"panbHble HHTeHCHS
HOCTH AH$paK4HoHHWX nHKOS onpeAenRnHcb HenocpeACTBeHHO 1013 ABY

2 

1/10 3 

CsHSO,'0 
T .2931< 

100 ~) 

• 0,5 

8 ç_ 

PHc.2. To ~e, ~TO Ha pHc.l. Ha
np aaneaae O~f;,. Pe!l>JIeKCbJ c ~=:2n+ I ~ 

OTCYTCTBYiOT B peme-rrce 1I I. , 

PHC. 1. H-cKaHHpoBaHHe 06paTHoro 
rrpOCTpaHC'I'Ba KpHCTaJIJIa CsHSÚ4' Ha
np aarre aae OO~. Peónexcu c ~ = 2n+ I 
3arrpe~eHW B rrp.rp. P21/c . 

1/10 3 

10 
CsHSO, 

T.2931< 
'0.5 

10~ ~ I 

.4 

s ~_ 

MePHW7 ~,cnpeAeneHH~ $YHK4HH pacceRHHR c nOMo~bID nporpaMM~ 

DOMUS I . KpOMe Toro, AnR aHanH3a CHCTeMaTH4eCKHX noracaHH~ 
ABYMepH~e pacnpeAeneHHR nepeKOAHpOBanHCb B OAHOMepHwe c pa3BepT
KO~ no MOAynID Ühkl' npHMepw TaKHX pacnpeAeneHH~ AnA HanpaBneHH~ 
(OO~) H. (O~~) AaHw Ha p~c.1 H 2. npH nepeXOAe OT HHTerpanbH~X 

HHTeHcH8HocTe~ K MOAynAM CTPYKTypHWX $aKTopoa Y4HT~BanHCb 3$$eK
THBHbl~ cnexrp H~TPOHOBI131, oaxroo Jlopeuua B BHAe MHO}l(HTenR 
~ftkl H $aKTOp norno~eHHA Ahkl' nOcneAHH~ paCC4HT~BanCA B C$epH
4eCKOM npH6nH~eHHH c paAHxcoM 0,2 CM, MHHHManbHoe 3Ha4eHHeAhkl 
AnR nHKa (100). /~ = 10,3 A/ COCTa8~no 0,56. ~HA~uHPoBaHHe H3Me
peHHWX nHKOB npOBeAeHO no napaMeTpaM /3/. nHKH (hoJ) npH 1=2n 
lfI rlHKfII (oko) npH k=2n CHCTeMaTH4eCKH OTCYTCT80BanH, 4TO OJ=4HO
3Ha4HO npHBOAfIIT K npocTpaHcTBeHHo~ rpynne P21/c. B TO me epeMR 
nHKH (hkl), npH k ! ° H 1 = 2n+l, 3ahpe~eHH~e B peweTKe /1/, Ha
6n~AanHcb AOCTaT04HO 4eTKO /pHc.2/. CKaHHpoBaHHe KpHCTannOM 
BOKpyr BeKTopa pacceRHHR nOKa3ano, 4TO OHH He CBR3aH~ c 3$$eK
TOM MHorOKpaTHoro pacceRHHR. 

3. AHanH3 MOAyne~ CTPYKTYPH~X ~aKTopOB npOBOAHJlCA MeTOAoM 
HaHMeHbWHX KBaApaTOB. CB060AH~MH napaMeTpaMH RBnAnHCb KOOPAHHa
Tbl aTOMa BOAopOAa ~ HOPMHPO'B04H~~ K034XPH4HeHT. ~3-3a CHnbHoro 
BJlHAHHR 3KCTHHK4HH /AnA OCHOBHWX oTpa*çHH~ nonpaBKa nO~TH Bcer
Aa npeB~wana 100%/ aHanH3HpOBanHCb TonbKO ceepXCTpYKTYPH~e H cna
6~e OCHOBH~e nHKH, scero 15 CTPYKTYPHWX $aKTopoB. 

KaK cneAyeT 1013 /2/, CBR3b KooPAHHaT aTOMOB B peweTKax /1/ 
H /3/ B~pamaeTCR COOTHoweHHRMH 

x ' = x, y' = -y, z ' = (x - z) 12 • /5/ 

npHeeAeHHaR B/ 91 04eHKa cMe~eHH~ aTOMa BOAopOAa 1013 4aCTHoro no
no~eHHR AaeT, B COOTBeTCTBHH c /5/, 3Ha4eHHA x'=O, y'=0,05, 
z'=0,775, KOTop~e H Hcnonb30BanHCb s Ka4eCTBe Ha4anbH~X 

HH~ n03f114HOHH~X napaMeTpOB. ~aCTb CTPYKTypHoro <paKTopa 
CBR3aHHYID TonbKO c 80AOPOAH~MH aTOMaMH, MomHO 3an~caTb 

". 

3Ha4e
CsHS04 , 
B BHAe 

I '3 
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FH = 2bH[cos2n(hx' + ky' + 1z') + 16/ 

+ ein(k+l)cos2n(hx' - ky' + lz')Je-B/( 4dhkl)2, 

rAe bH = -O,374'10- 12c M - KOrepeHTHaR An~Ha paCCeRHHR BOAopOAa, 
B - ~30TpOnHW~ TennOBO~ napaMeTp, dhkl - MemnnOCKOCTHOe paCCTOR
H~e. ~nR 1=2n+l nOnHW~ CTPYKTYPHW~ $aKTOp Fhkl cOBnaAaeT c F!{ 
~ np~ x'~y'~O, z'~3/4 

Fhk l ......hx ' + l(z'- 3/4), k=2n+1 171 

Fhkl~ky', k=2n. 

~3 171 cneAyeT n~He~Hbl~ pOCT CTpYKTypHoro ~aKTopa ~ HOMepOM no
pRAKa OTpameH~R. 3aB~c~MoCTb, 6n~3KaR K n~He~Ho~, Ae~cTB~TenbHo 

Ha6moAaeTcR. Hartpn-iep , 3 KCnep~MeHTanbHble 3Ha4eH~R F011 paBHbl 
4,0; 10,7 ~ 15,3 AnR 1=1, 3, 5 COOTBeTCTBeHHO. OAHaKo 04eHKa 
Bn~RH~R TennOBoro $aKTopa nOKa3ana, 4TO B 3Ha4~TenbHO~ CTeneH~ 

Ha6n~Aa~~~~cR pOCT ~HTeHC~BHOCT~ CBepXCTPYKTypHWX n~KOB CBR3aH 
c BKnaAOM TennOBoro A~$$Y3Horo pacceRH~R IT~P/. 

np04eAypa YT04HeH~R n03~4~OHHWX n~paMeTpoB aTOMa BogcpoAa 
gana 3Ha4eH~R: x'=-O,029(6), y'=O,020(8), z'=0,78(1) c R-$aKTO
POM, paBHblM 0,22. Ilonur xa aap supos a-uta r ennoeoro napase r pe npu
Bena K B=-2,7 i 2 , 4TO nOATBepmAaeT 60nbwo~ BKnaA KBa3~ynpyroro 
pacceRH~R B ~HTeHC~BHOCT~ 6p3rroBcK~x n~KOB. B Ta6n~4e np~BeAe

HW ~3MepeHHwe ~ BW4~cneHHwe MemnnOCKOCTHwe paCCTORH~R ~ CTpYK
TYPHwe $aKTopw A~$paK4~oHHWX n~KoB, no KOTOPWM BenoCb YT04HeH~e 

KOOPA~HaT BOAOPOAHWX aTOMOB. 
'Eaõrraua 

H3MepeHHble H BbllUicneIIHble Me)lmnOCKOCTHhle paCC'I'OHHHH 
• (B R) H c-rpyx r yp uue tPaK'I'OpbI CsHS04 ripa T o HK M . 

h k 1 dH3M. dBbItl. FH3M. /F/ BbI4.. 
------

° 1 1 4,95 4,966 1,25 1,42 

° 3 3 1,65 1,655 9,92 7,70 
1 1 -1 .4,69 4, 6 79 0,16 0,16 
3 3 -3 1,57 1,559 1,47 0,34 
5 5 -5 0,94 0,935 0, 10 0,17 

° 2 I 2,75 2,770 4,48 4,67 

° 4 2 1,38 1,390 12,98 12,08 

° 6 3 0,92 0,927 0,10 0,35 
I 2 -1 2,72 2,726 1,40 0,37 
2 4 -2 1,37 1,363 0,64 0,71 
4 ° -8 1,34 1,345 0,70 0,67 
I "1 -2 3,95 3,948 0,33 0,19 
2 2 -4 1,98 1,974 0,30 0,39 
3 3 -6 1,33 1,316 0,74 0,00 
4 4 -8 0,99 0,987 0,10 0,05 

C·  PHc.3. Ba30BaH rrnOCKOCTb 3neMeHTap
HOI1 HY:eHKH CsHS04. BbIXOP; aTOMOB BO
nóporra H3 4.aCTHhIX rr03HI~HI1: / CTpeJIKH/ 
npHBop;HT K Heo6xop;HMOCTH Bw60pa HO
BOI1 H~eI1KH: Hc~e3aeT nepHOp; ã, no
HBJIHeTCH nepHOp; ã~ yp;BaHBaeTCH rre
puoz; C. 

1 4. nonY4eHHwe KOOPA~HaTW npOTO
HOB xopowo cornaCY~TCR c npeAnono
meH~eM/9/ o TOM, 4TO aTOMW BOAOPO-
Aa Ha caMOM Aene CMe~eHW OTHOC~Tenb

HO 4aCTHO~ 2(c)-n03~4~~. np~H4~n~anb

HblM yT04HeH~eM RBnReTCR BblBOA 06 c, 

ynopRAr)4eHHOM npo r ouoa ,COCTORH~~ 

a ~MeHHO: ~x CMe~eH~R ~3 4aCTHO~ 

n03~4~~ npO~CXOART TaK, KaK nOKa3a
HO Ha p~c.3 ~ 4. YnopRA04eHHoe co
CTORH~e npHBOA~TnpOTOHOB K TOMY, 
4TO HC4e3aeT nnOCKOCTb 3epKanbHoro 
OTpameH~R, a coxpaHeH~e nnOCKOCT~ 

CKonb3R~ero OTpameH~R CB~AeT~nbCT

ByeT o TOM, 4TO ~CXOAHoe IAO ynopRA04eH~RI COCTORH~e BOAOPOAHO~ 

CBR3~ onpeAenRnOCb C~MMeTp~4HWM OTHOC~TenbHO 2(c)-n03H4~~ 

ASYXbRMHWM nOTeH4HanOM. HanpaBneH~R CMe~eH~~ npOTOHOB BAonb 
oc~ b B coceAH~x Ino OC~ cl R4e~Kax npOT~BononomHW Ip~c.4/, 4TO 
np~BOA~T K YCBoeH~~ nep~OAa BAonb c. 

nO-B~A~MOMY, aHanor~4HaR c~Tya4~R ~MeeT MeCTO B Kp~CTanne 

CsH2P04,CTPYKTypa KOToporO~KaK OTMe4aeTCR B/9,14/,noxoma Ha 
CTpYKTYPY CsHS04 c T04HOCTb~ AO nononaurens acã BOAOPOAHolIí CI3R3~·. 

np~1 nepexoAe CsH2P04 B cerHeTo3neKTp~4ecKY~ $a3Y npo~cxoA~T OA
HOMepHoe ynopRA04eH~e aTOMOB BOAopoAa/ 15/ ,cBR3~Ba~~~x TeTpasAPw 
P04 BAonb oc~ b. OAHaKo, KaK nOKa3aHO B pa60Te/ 16/, B CsH2P04 
cy~ecTByeT ~ aHTHcerHeTo3neKTp~4ecKaR $a3a, B03H~Ka~~aA np~ Ha
nomeH~~ BHeWHero r~APOCTaT~4eCKoro AaBneH~R OKono 3,3 K6ap. 803
H~KH08eH~e 3T0i1 $a3w aBTopw/ 16/ CBR3WBa~T c nORBneH~eM cna6wx 

1\ 
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r --
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1 l' 

PHc.4. CxeMa CTPYKTYPW CsHS04 
/npoeK~HH Ha rrnOCKOCTb (OC)/. 
o - aTOMbI ~e3HH, TpeyrOJIbHHKH 

t\ 
f· 

TeTpa3p;pbl S04' TO~KH - aTOMbI 
Bop;opop;a. CMemeHHe Bop;opop;a no 
CTpenKaM rrpHBop;HT K Hc~e3HOBeHHW 

3epKaJIbHoI1 nJIOCKOC'rH, TIJIOCKOCTb 
CKonb3Hmero OTp~eHHH OCTaeTCH, 
rrepHOp; BP;OJIb C YP;BaHBaeTcH. CMe

meHHH rrpOTOHOB BP;OJIb cocep;HHX BHHTOBbIX oceü aa-rauapannerrsau , 
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rpexaepaux KOppeIlRl\IIl~ Me>K,qy 4enRMIIl r erpaanpoe , C6J111l>l<alOl.4I1lXCR non
 
Ae~CTBlIleM AaBIleHIIlR, B pe3YIlbTaTe 4erO 60Ilee B~rOAHOA CTaHOBIIlTCR
 
aHTlIlnapaIlIleIlbHaR OpllleHTa411lR AlIlnOIlbHWX MOMeHTOB.
 

He06xOAHMO OTMeTIIlTb, OAHaKO, 4TO aHaIlOrlllR Me>KAY CsHS04 
H CsH2P04 He RBIlReTCR nOIlHO~. B CsH2P04 nplll nepexOAe 11I3 napa-
B CerHeTO~a3Y B03HIIlKaeT AlIlnOIlbH~~ MOMeHT, CBR3aHHW~ C ynopRAo
4eHIIleM aTOMOS ~oc~opa 11I KIIlCIlopOAa/ 17/, B TO speMR KaK B CsHS04 
MexaHIIl3M nepeXOAa Me>KAY ~a3aMIIl 11 11I 111 coaceM APyro~/18/. TeM 
He MeHee aHTlIlnapaIlIleIlbHw~ cABlIlr npOTOHOB Ha BOAOPOAHWX CBR3RX 

B cocenuax ueno-ucax TeTpa3APOB S04 n03BOJ1ReT npeAnOIlO>KIIlTb' B03
MO>KHOCTb cy~ecTBoBaHIIlR aHTlIlcerHeT03IleKTpIll4eCKO~ ~a3bl CsHS04 npH 
KOMHaTHO~ TeMnepaType. AIlR OKOH4aTeIlbHoro peweHIIlR 3Toro Bonpoca 
He06xOAIIlMW 1Il3MepeHIIlR neTeIlb AIIl3IleKTplll4ecKoro rlllCTepe311lCa />Kena
TeIlbHO B OKpeCTHocTIIl ~a30Boro nepexoAa II~III/ 11I AIIl3neKTpIll4eCKO~ 

npOHIIl4aeMOCTIIl B ~a3e 11. 

ABTopw 6naroAapHw Il.A.WYBanoBY 3a IIlHTepeC K pa60Te 11I none3Hwe 
33Me4aHIIlR, A.H.5apaHoBY 11I 5.B.MepHHoBY 3a np04TeHIIle pYKonlllCIIl 
11I nOIle3Hwe 06cY>KAeHIIlR, H.M.marIllHo~ 3a npeAOCTaBneHHe MOHoKplllcTan
na. 
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TEMATHqECKHE KATErOPHH nYBnHKAUHR 

OB~E~HHEHHOrO HHCTHTYTA ~EPHWX 

HCCJIE~OBAHHR 

HHAeKc TeMaTMKa 
" 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHR 

7 .• H3HKa TA*enwx HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10 . AaToMaTH3a~HR o6pa6 oTKH 3KcnepHMeHTanbHwx 
AaHHWX 

11. Bw4HCnHTenbHaA MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4eCKoro 3KcnepHMeHTa 

14. ~ccneAOBaHHR TBepAWX Ten H *HAKOCTeH 
RAePHWMH MeToAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHA H ~H3HKa 3a~HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbsoaaHHe pe3ynbTaToa H MeTOAOB 
~YHA8MeHT8nbHWX ~H3H4eCKHX HCCneAOBaHHH 
8 CMe*HWX o6naCTRX HayKH H TeXHHKH 

19. 6H~H3HK8 

P14-86-555 
Banarypos A.M. H AP· 
He~TpoHorpa~HqecKoe yToqHeHHe CTPYKTYP~ CsHS04 
npH KOMHaTHO~ TeMnepaType 

llpOBe~eHO He~TpOHOrpa~HqeCKOe yToqHeHHe nono~eHHH BO,[IOpO,[Ia 
B KpHCTanne CsHS04 • lloKa3aHO, q'J'O npoTOHbl, CBH3bJBa~e TeTpa-
3,[\pbl S04 B Ll,enoqKH B,[IOTib OCH b, C,[IBHHYTbl aHTHnapannenbHO B co
Ce,[IHHX Ll,enoqKaX. AHTHnapannenbHOCTb C,[IBHrOB npHBO,[IHT K YABOeH
HOMY /no OTHomeHH~ K nepHOAY TH~enbiX aTOMOB/ nepHOAY CTPYKTYP~ 
B,[\Onb c.KpHCTannorpa~HqeCKHe p;aHH~e CsHS04 ripH KOUHaTIIOi} TeMne
paType cne;~ytoiiUie: np.rp. P2 1/c, a = 8,223(4) R, b = 5,814(3) t 
C = 10,99(1) ~' ~ = 119,4 (1) 0 , Z = 4. flo aHanOrHH C B03HHKHO
s eHHeM npH P = 3, 3 K6ap, T -' -149° C aHTHCerHeT03neK1'pHqecKo~ 
~a3~ a CsH2P04 s~cKa3aHo npep;nono~eHHe o B03MO~HOCTH aHTHcerHe
T03neKTpHqecKoro COCTOHHHH CsHS04 y~e npH KOMHaTHO~ TeMnepaTy-

pe. 
PaGoTa BbtnOmieHa B na6opaTOpHH He~TpOHHOH ~H3HKH mum. 

Coo6meHHe OfiJ,e,[llllleHHoro IOICTHtyYa JIJlepHwx HCCJJeAoaaHHii. Jly&la 1986 

nepeBO,[I O.C.BHHOrpap;OBOH 

Balagurov A.M. et al. P14-86-555 
Neutron Diffraction Refinement of Hydrogen Position 
in the CsHS04 Crystal at Room Temperature 

The refinement of hydrogen position in the CsHS04 has been 
performed on the basis of neutron diffraction data. It is shown 
!hat the protons binding the so4 tetrahedra in a chain along the 
b axis are shifted antiparallely into the neighbouring chains. 
As a consequence, the lattice periodicity (compared with heavy 
atom periodicity) increases twice along c. The crystallographic 
data on CsHS04 at room temperature are the following: the space 
group is P2 1/c, a = 8.223 (4) ~. b = 5.814 (3) R, c = 10.99(1)R 
~ = 119.4(1)0 , Z = 4. The birth of an antiferroelectric phase 1 

in CsH2P04 for P = 3.3 kbar, T -' -149°C suggests the possibili
ty of appearence of this phase in CsHS04 already at room teur 
perature. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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