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AB.Il~~! JI wo 
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Toqno KHTerpepyeMNe MO~enR, R. B qa CTHOCTH, 0~OM8pHaa H30Tpon­

HaR XXX-Mo~enb rea3eH~epra C raMRHbTOHEaHOM 

J N .-. ... 
Jl ,. i; !; ( " .. ' °H' - 1), ( I) 

mryT ~HTb pewelllo C IIOMOuthlO IIO.I\CTaHOBKK EeT/I/. HImoe p eweHKe 1.10­

.I\eJm ( 1) Tpe6yeT HaxOlEJl;emm /tOpMea TaR HaSllBaeMIiX ypaBHemrlt a.H3~a 

BeTe (YAE): 

Aj T i / 2 ) N =- _ nAi - Ak + i
( (J '" 1.. . M) . 

"; - i/2 hI ?-J -">-10. - i (2) 

B CJIY1J:ae BaKYYMHoro COCTORHIDI npJII qeTHHX N 11 J > 0 (aHTl'lIPeP­
poMaI'HeTl1R)pemeIme co~eplDIT M~ N/2 BellleCTBeHIDIX RopHea.. B rrpe.n6­

JIe ~eCKoHelffioro paSMepa CJlI C'1'eMN. N - 00 • 1J:RCJIO ypaBHeHlf1t J1I He­

K3BGCTHHX CTpeMHT Cff R 6e CKOHelffiOCTB. ITPH aTOM YAE Mar y '1' ~H'1'b CBe.I\eHU 

K .mmoiiHOMY HHTerp M bHoMY ypaBl}e~ ~Jl CPYH~ lIJIO'1'HOCTH /2/. 1<0'1'0­

poe ~erKO pemaeTCJl ( c~. 06 aopl 3 ). 

B He.I\aBHen pa60Te 4/ 6~ npe~o~eH MeTO.I\ BH1J:RCJIeHKR nonpaBoK Ha 

I<OHelffiIDl pa3Mep .IJ)UI IrIO.I\enea C HeHYJIeBolt MaC COBOn llIe~b!l . lIOCJI6,J4Hee 

OrpaHH1J:eHKe HrpMo npz aTOM CYllleCTBeHHYro P~b. TaR qTO MeTO~ HerrpH­

M8HEM K XXX-MO.I\anH . r.I\e MaCCOB8Jl menb OTCYTCTBye'1'. 

O~aKO , BOCrr~bSOBaBillHCb aHMOrn1J:ROn HCXO~On H.I\eea . MN CYMenH 

nOJIY'lliTh aHaJIH'1'Hqe CKOe Bl1p8lKelme .IJ)UI nepBOA nonpaBKI! K :mepI'ID! Ba­

KYYM8. ROTopoe xopomo corJIacyeTCff C HalIIHMPl 'fJIlCJIe.HHIiMB paC'leT8Mll. Jta­
.'1ee. MIi q,oPMYJIHpyeu HOBYll llTepaIlllOHHYJl npoue.llYpy ~ I!8XO&,IteHJUI lDlOT­

ROCTB KOpHe! J1I nOKaSllB8eM 6nHsOCTL nepBOro npR~eHHR K To~ol lDlOT­

ROCTH. Ha1t;/:leHHo1! 1J:RCJIeKHO. 

B paCCMaTplIB8eMOI4 C.I1Y'lae clilcTewa YAE (2 ) Jrt:>&eT 6HU IIpe06paBOBa­

Ha K CJIe.I(yDIleMY BH.I\Y: 
N/2

Q. 1
...::L - - o.iG.n (2. ).~ ) - iN ~ ~ ( A().,,),N - 1i (3) 

r.ne QJ • IQ~ \ ~ Q. .... ILI' . - (no.ny) ~e 'DlCJl8. B 3amtCJDlOC'flII 

0'1' Q Iw\Q.II = N/ it - 1/2. IIplI 60JILIIIIIix N y.n06RO paOCM8.TpaBaTL 

z ( A.)=Q./N.
J I 

I ; 



N/2
1

. Z l),)::= i atan (2 A) - 1i N 2. atan (A - \)J 
TI I 1< = 1 ( 4) 

is nPOH3BO~JO 0'1' aToil: WHKmm , ~~ = 0N ( ).. ) 

() (},') = ~ _113- __1_12__ 1_ _ 2­

N Tt1j4+"A1. 1lN I:.=i 1+ ( :X -Ak) I (5) 

KOTOprur lU'paeT po.1lI> Il1IOTHOCTl'! pacnp e,I(eJIetnIJI ROpHe! . 3HepI'Wl COOTOR- ­

HRH paDHa I 
N 2 

E = - ,J;> 1/ 2 
2. • 

N ~ 1/it + ),1<. (6) 

~e~cTBYR no MeTo~ pa60~HI4I . MOKRO ITp e,I(CT8BHTh ITOnpSBKH HS KOHe~­
Hl:ll! pa3Mep B BH,lI;e 

~()N( ).) = GN(A') - G""", (>"')= NI2 

= - ftit' PO'-t ) [ ~ L o(f->-k')-- uirJ] , (7) 
-O¢ 1:,:=1 

OQ Ni2. 
f1 l6.E =E -E =-1iJN SdAG"o,,(A)L a( 'A -Ak)-G"N( 'A)1. (8) 

N N '" -00 /II k~ l 

aIT.eCi> c>o l ). P 

Po.')= ( ~ -~--rpl = j- Re P,( 1-i A) 
j 2 11 1-te 1l .r J ( 9)

-00 

a BllpaxeHWI B npe,I(eJIB 6ecKoHe~!OI'O paSMepa mrem 1ll'f,I\ 

1 _ ,
(J' ( )... ) := ~ '(_)...) E.... =- JN ~2 .CXJ 

(IO) 

IIO,I(C'IH'l'a eN Tenepl> JDJ;ltHpyu!IlI:It BIUIa,I( B b E N' PemeHlJe 
ypaBHelmH: (4 ) O'l'HOClITeJIl>HO A onpe,I(eJISle'1' tPYHKIlKIl AN [z] WUl 
HenpepllBHHX Z!. ]{eJl'SS 38JdeHY nepeMeHHHoii II (8), MIl ITOJrY'll!ll 

¥It NI2. 

~ EN=- TI JN ) dz (5 • .J\~[2J) [i..L ~(z - z~)-1J, 


- 1{4 N "':=~ (II) 
r ,ne Zk:; -i/4 + (k -112)/N • IIpoc5.ne»a COCTOlt1' B TOil. 'ITO nOOl<01Ib­

KY TO'DmJI lDlOTHO CTl> Helt3B8C'i'H8. HeRaDeCTlla II ~ IIN [ z.] • Ho 
mme t.IH U01<8Jlell, 'iTO mleCTO HeEl MOZHO nO,I(O'ramlTI> B HatteCTBe nepBOl'O 
IIjn[6mmelmH: 

2 

A [z.] == i. fA, ittJ,[1l(2+1/4)] 
00 1i ' (12) 

E Tor,I(a rrorrpaBRa B~CJIJ!eTCR: 

(1) [1 __~ ] _ J 112. Ih( i ) 
LlEN = -nJN 2 N ~i.n (x/N) 2n --N12 Tu N3 ' 

(I3) 

Ko~eHT 5I1/~2.::::;:; 0,8225 corJIacyeTcR C HamKM " SKCnepl!MeHTaJII>HHM" 

3Ha'ielUl9M ::::::: 0,823, nO,I(C'll'lTaHHHM C rrOMODtI>JO ~p~JIIl (6) no 'll'lC-

JIeHllHM pemelll'l.BU lAB (2) BIllIon ,I(O N = 256 ( CM. TaM. I). IIon­

panKK K 3HeprKH OCHOBHOro COCTO~ ~ OTHO CHTeJII>HO He60JIhmKX N 
BTIepBlle 6anR Bij'lKcne~ B pa60Te 2, a Bnocne,nCTBBR 3aBl'lCHMOCTI> 

0'1' N(~12) HSY"1aJISCI> B 51, O)nfaRO ,I(O HaCTORlI\ero BpeMeIm aHamITlJ'iecKOro 

BIlpa&eHRli rrOJIY'leHO He 6wro. 

TaM HIIll I 

IIoITpaBKa K aHeprBH OCHOBHOTO COCTOnHKR ~ KOHe'IHNX N 


( 'll'l~~eHHHe pesynl>TaTH) 


N -HAE
J N N N

--~EJ N N -!i 6E i
J N 

4 
6 
8 

0 , 909645 
0,863355 
0,847328 

10 
16 
32 

0,839745 
0,831064 
0,826165 

64 
130 
256 

0,824437 
0,823687 
0,823318 

Tenep}' am XOTliM oueHHTl> 0DIl16Ky, Bli3BaHJrYD 3a11eHo lt B ~p~JIe 

( II) AN[zl R8 ,,[z]: . 1.1/ 
~/ 1t - " 2 

~E(2) = - 2 !J! JN ~ dz. {c;:(>- [aJ)- oj x (z))}[tL ~(Z-2k) - ~ ]. 
NOH "" k~1 ( I 4) 

Pa306l>eu RHTepBaJI 1!!HTer PHpoB8lDl8 H8 ,I(Be 'l8CTH. B IIepooA o6JI:sOTlI, 

o ~ z 5 V4 - 1/ N • C,I(BBI'JI ItOpHel ll'A [2] = ). 121 -'). [ 2.J II8JDl JJ 

" ",,(>!.] N N "" 

1AA [ ~J :::::: - ( r tix A(S' ( ;>..) . ( 15) Ii G: ). [ :2.]) .l N 

- - a 

3 
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Tor,1t8 , pa3JIarrur ()00 ' nOJIY'iRM 

\/4 -1/N ).ooL~] 1'1/2 

~El~) ~ -2'1\l.JN )d~ ~(2.1lZ)r ~I\ A <S"N(;'\)[i.. L S(r.-2~-1J


N ) N I. \ . 

1/it 0 0 N/2 ~= 
I -1tA [ZJ( --r.~A [2.] )[1 '" t' ]- 2~ J N (l Z e e ". -1 · - L 0 (z- 2.~) -100 .~ N k,,1 (16)

'!4-1!N 
PaSHOCT:b Me.K.lC' cYMMOA H HHTerpaJIo14 B (16) ~eT IrIHOlltHTeJI:b 1 / N~ 

Heme o,!Ola CTeneH:b 1/N BOSHH.K8eT HS f d), A (JN (CM. rome). 

Bo BTopoA o6.naCTH, 1/4-1/N~ z ~ V4 , BeJlH'mH8 A.AN [zJ yx.e 

He MaJIa, HO ,ItOnOJIHlllTeJI:bHOe nO,ItaBJIeHHe 06eCne'lHBaeTCJI 61lCTPIiM 


y6llBa1D1eM (}_(>-). YlJlITliBaSI BC~ aTO, MIl BIlBO,ItHM lIS (16), 'ITO 


6E~) = l)CVN2). TalGIM 06paSOM, ipopt.tyJrIl (II) H (13) ,Itam BOS­

MOXHOCT:b ~KTlIBHO BllqzCXHT:b nonpaBKH K aHeprKH ~ XXX-nenO'lKH. 


PaCCMOTpRM Tenep:b nonpaBKY K nnOTHOCTH KopHe!. PaSHOCT:b 146&­

lIY CYMMOit H HHTerpaJrOM B (7) MOx.eT 6UT:b O~HeH8 CJIeJIYDItHM 06pa­

30M: 

A 0 .. (>-) = -_1 [p(>- -A ) + p (). + >- .... ,,~)] +
" 2 N ......

i/4 
+ ) dz {P(>-- AN[Z.1) + P(),+ AN[ZJ)} - (17) 

~"'Il' N/2o 1 "0 P().-A
N
[2.))}

-~3 t.l ~ztJ/>-iZ]) Iz=z~'OAW[Z) 

1 1 1<'\ _'\[z ] 2. =--- z <~.c:.l.r.ne ",.,0.>1 - "N ... ClLIl, mell< 4 21'1, k-1 - k - k· 
MH BII,ItI!M, 'ITO nOCJIe npeo6pa30BaHWI nOCJIe,ItHeA CYMYIl D HHTerpaJI 

CJIe,ItOBaJrO 6H plen OneHHBaTI. ~ /0., (>, ). Hs HalIIHX 'lHCJIeHHHX .ztaH-
I " Old' 

HIiX MIl MOJteM SaK1IIl'lHT:b, 'ITO ~/6"p,,"Q._) = (O(N) IIPH N - 00 • 11 
'rOI'.It8 HeTpy,ItHO BllBeCTll HS (17) CJIe.n:yDltIle COOTHOmeHH.R:: 

A IAoo[ZJ II A O'N(>') I s. - } \ ciA AO (A) <.. ~ 
N J N - N' (18) 

l'lte A II B - KOHCTaHTli 0 0 

Ho, K coxaneHlDl, ll.C)NC~,) HeJIl>3Ji BIilJlICJIHT:b npoCTIiM1l HTepa­

llJUDOI no ipopl(VJle (7). HS-88 ue~emiOro y61iB8lWI ~ -~ (9) 

0lIlB6xa. mt3HBaelolBJl IIO,ItC'l'aHOBKO:1t >-'o•.c z) BMeCTO ), iii [ :i!.], 6Y,Ite'l' 
BeKOlI'rpomlpye~I, a 1l()J[J'IaeIIKI T8K11M 06pa301( pe3YJ[:b'l'8T OKaKe'l'CH 

HeBepmDlo tIHcn:eHJllle pac'Ie'1'li nO,ItTBePK,lWlT 3'1'0: Jta&e y .6.6 ( 0) 
1l0000000eTCII BellpaBl(JII>Hlli 3H8K, Ilprlel( O'1'BeT Be CTpe)IIJTCJI It HYJIIl 
nPI N _00 

N 

0 

... 

IIoaTO~ MH CTpom.t: .I{pyryD HTepamIOHHYD cxe~)I.1I.II criii ( A) 
Ha OCHOBe cooTHomeHHI (4) H (5)0 QT061l nOJrY'lHTb ~~I), MIl IIO,It­

CTaBIDIeM B npBByD 'l8CTI. Ak =>'",,[z kJ l'IS (12) 0 3aTeM KaQId!: KOpeH:b 
KOppeKTHpyeTCJI C nOMOlI\:bD (4), nOCJIe 'iero MO.EHO HaxO.n;eT:b O~2). H 

T.,It 0 .1I.mr l'IJlJIIJCTparnm: aqxpeKTKBHOCTH cxeMll B TaM. 2 H Ha pHC. I 
CpaBHHBaeTCR nepBaR nOnpBBKa tl(j~n=6~) - ().... (mTpHXOBW! JIlIHHII Ha 

PIICo 1) C TO'IHIDI SHa'leIIl'IeM ~(j"N(~) (CWIOIllH8.li JIlIHHII). paOC'lHTaH-

HIlM Hellocpe,ItcTBeHHO IIO 'lHCJIeHHO~ pemeHHD YAB (2) IIpR N = ro 

(IIOJlOKeHHe >. ~ = 0,598087 OTMetteHo BePT1!Ka1IbHhIM rryHKTIIIPOM). 
m~. . 

Ta6JlHPa 2 
TolJRaJI IIonpaBKa K WIOTHOCTll ~r:s/A) H ee IIepBOe npR6.nDeHHe 
tlJS (1 )('A) npH N = ro 

N 

A ~()iO().) ~ ()
10
(1)(),)D.G (>-) ~()1~4)( )..)X 40 

1,6 1,47 _IQ-3 I,6IoIQ-3 
3 3 

0 -2,92.ro-3 -3,44 oIQ-3 

- 1,8 I,50'ro-3 1.61.10-30,2 --2,96 0 ro- -3,43 ·ro­

2 I,38·ro-3 I,47.ro-30,4 -2,98 -ro-3 -3,3I·ro-3 

2,2 I,I9 oro-3 I,25.IQ-30.6 -2,66·IQ-3 -2,80 oIQ-3 

2,4 9,84-10-4 1,04-10-3 

4 
0.8 -1,81-10-3 -I,79.ro-3 

I -6,43 oIQ-4 -5,06 oro­ 2,6 8.00-IQ-4 8.4I·ro-4 

5 5
6 3.39 0ro- 3,58 oro­

3 3 
1.2 4.36 oIQ-4 6,IQ·IQ-4 

16 6.47·ro-7 6,88·ro-7
1.4 I,I5 oro- I,3I oro­

-- _ ._ ­

II GN 


0,002 


2
0 1 'If. I ~. 

- 0,002 

- ---' 
- 0,004 

PHo .I 

5 

http:CWIOIllH8.li
http:cxe~)I.1I.II
http:2'1\l.JN


H, H8KOHen., B Ta6.'I. 3 H aa pHC. 2 IIOKaSaHa OTHO CHTeJILHaSI IIO­

npaBKa K IlJIOTHOCTl! b"GN =AGN/O'N ,II;1UI N = 10 (TO'lKBJ.m ) 11 

N '= 256 (mTpHX8Ml! ; A,"!U = 1,635314). 

Ta6Jnuy! 3 
OTHOCHTeJILHaSI nOnpaBKa K IlJIOTHOOTH 0G',., ().) ;zr.lIJI N 10 

l! N = 256 

), 8G'10 ().) b(3'2.56 (}.) A S" CliO ().) o()Z56().) 

0 
0,2 
0,4 
0,6 
0,8 

I 
1,2 
1,4 
1,6 

-5,87·ro-;j 
- 7,I9 · ro­ 3 

-1,14 ·ro­ 2 

-I,82·ro-2 

-2 31'10-2 
' -2-I,5I'ro 

I,86·ro-2 

8,54·ro-2 

0,183 

- 4,50 ·ro­ 5 

-5,70'10-5 

-1, 04 ·ro­ 4 

-2,29·ro-4 

-5,47·ro-4 

-1,34 ' ro­ 3 

-3,23'10-3 

_7,I7·ro-3 

-I,34·ro­ 2 

1,8 
2 
2,2 
2,4 
2,6 
3 
4 
6 
16 

0,300 
0, 424 
0,543 
0,649 
0,738 
0,864 

1-1,95'10-2 

I-I 92·ro-4, 
1-2,29'10-16 

-I,85 -ro-Z 

-I ,26' ro­ 2 

I,76'ro-2 

8,06'ro-2 

0,175 
0,417 
0,865 
I-I 96·ro-3 , 
1-3,08'ro- I5 

-­ - -

156" 
I0,04 I 

I 
I 

I0,02 i I
! I 

o1 	 2 I 

I 

• -	 I ' . ... ...... : .:............. I A 

........: .: .... , I 


-DO n 
 ·······i..... ',~ ~/ 
, :..... .. . . .. I ---


PHc. 2 

Blmao, 'ITO C POCTOM N 06JIaCTI> , r)te OTHOCHTeJlbH8.R nOllpaBKa Na­

JIa, paCmlIpIleTCH . B TO BpeMll KaJt CaMa a OilpaBJta BRYTpJI SToil OMaOn 
•yMeHLmaeTCJl, a aB ee rpaIDlIle oc~aeTCH npa K'l'lf'leCKil ReB3M1lHRoJt. 

ABTOPH np1l3HaTeJ.!LHli A.A. :El.Ia.IuDmPOBY sa nOJIe SHlle o6 c~elUlJl. 
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8 06~eAMHeHHOM MHCTMTyTe ~AepHWX MCcneAOBaHMH Ha4an 
awxoAMTb c6opHMK "HpamKUe coo6111eHu.R OH.HH". 8 HeM 
6YAYT noMe~aTbC~ CTaTbM, COAePMa~Me OpHrMHanbHWe 'Hay4HWe, 
Hay4HO~TeXHH4eCKHe, MeTOAH4eCKHe H npHKnaAHWe pesynbTaTW, 
Tpe6y10111He Cpo4HOM ny6nHKa~HH. 6yAY4H 4aCTbll 11Coo6uleHMH 
OHRM", cTaTbM, BOIDeAJUHe a c6opHMK, HMeoT, KaK H APYrHe 
H3AaHH~ OHRH, ' cTaTyc O$H~HanbHWX ny6nHKa~MH. 

C6opHHK "KpaTKMe coo6111eHHR OHRH" 6yAeT awxoAHTb 
perynRpHo. '· 

The .Joint Institute for Nuclear Research begins publi­
shing a collection of papers entitled JINR Rapid Communi­
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor­
tant results on the -following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced' matter. 
Applied researches. 
Being a part of the JINR Communications, the articles 

of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Corrmunications will be issued regularly. 

ABAeea ll.B., Ai~enh B.-A. 
llonpaBKH Ha KOHeqHWft paSMep 
Anft aH~eppoNarHHTHOA XXX-~enOQKH 

P2-85-243 

llp~araeTCft MeTOA a~cneHHft nonpaaoK, o6ycnoaneHHYX 
KOH8QHOCTh~ pasMepa, ARft HSOTPOOHOA XXX-~enOQKH reAseH6epra 
B 8HT~eppOMarHHTHOM cnyqae. llHAaP~e OOQP8BKH K SHeprHH 
H RnOTHOCTH KOpBeA ARB OCHOBHOrO COCTOftHHft CODOCT8Bnft»TCft 
C QHCneHHHMH pacqeTaMH. 

Pa6oTa awuonaeaa • naeopaTopHH TeopeTuqecKoA tHsHKH OHHH 

llp ...... t' ~ 811Cftt'7'1'& II,Qep- HCCJIUOII&JIIdt • .QJ8Ha 1985 

IlepqQ,ll U'l'OPOB 

Avde.v L.V., D6r£el B.-D. 
Jinit~Size Corrections 
for the lXX Antiferromagnet 

P2-85-243 

ue present a method of calcqlating finite-size correc­
tiaa. for the ia~tropic (XXX) Heisenberg chain in the anti­
ferro•petic caae. The leading corrections to the ener&Y and 
the root density of the ground state a~ compared with the 
IUIIII8rical data. 

'!be inveatiaation has been perforD*I at th• Laboratory 
of Theoretical Phyaica., JIRR. 

,....f.at of the Jolat laadht• fol' lud~l' ..... nta~ -.. lt85 
'"':" 


