Hepeke eq 0o603HauaeT PaBHOBECHYI0 KOHIEHTPANUIO. B COCTOAHHMH pPAaBHOBECHT
= — % vy — RT 2w, Incpeq = —%v?pg —RTInK(p, T)=0. (9.48)
v

CrefloBaTesIbHO, CPOACTBO BBIparkaerca POpMyIoi

K(p, T
st =RTln—2 D (9.49)
c te 2 e’
1 €a” vee €y
C apyroit cTopomst, corsacHo (9.44) — (9.46)
A= — 2 v s
Ho
4G _ aG dn
( 3 )p,T - 2 5nv
CrnefosarelbHO,
S = 56 9.50
=— | o 9.50)

§ 9.3. Compsxenne moToxon

O606mennbie mOoTOoKU J; 3aBUCAT OT 060OmMEHHBIX CHJ, U HA0GO0-
POT — CKOPOCTh XHUMHUYECKOI pearII 3aBUCHT OT CPOJCTBA, HMOTOK
TEIJIOBOH oHEePrdud — OT PA3HOCTH Temmeparyp. B maumeiinom mpu-
6nmmeHun

n
= 3_] Linj, Z, ]: 1, 2, .. oy Iy (951)
=1

rae L; — penomenonoeuveckue rosgpuyuenror.

IIpocrbie mpumepsl JUHEHHBIX COOTIOMIEHHIT — 3aKOH TEINIONPO-
BOAHOCTH (IIOTOK TEILIOTHI, 0GOOIMeHHAsA CUJIA — PA3HOCTH OGPATHBIX
temuepatyp), sakox Oma (mOTOK — 5JIeKTPHIECKUi TOK, CHIa — Pas-
HOCTh mOoTeHnuanos), saxon nudpdysum Pukra (moTox Belnecrsa, cu-
1a — Pa3HoOCTh KOHIEHTpANmii) | T. .

B6nusu pasmosecus, cormacHo Teopeme Ousgazepa, HpenoMeHoao-
ruueckue Kos(pdunuentsr L; 006pa3yiOT CHMMETPHYHYIO MATpUmy,
T. e.

Li]' == Lj,'. (9‘52)
JTO 1I0I0MKeHHE CTPOro CrejyeT M3 NPHHOMIA MHKPOCKOIHAYECKOM
00paTHMOCTI.

COOTHO]]JeHIH‘i, oOparHbte (9.51), MOKHO 3AIHCATH B BUIE
X. = ER..J. 9.53)

npnyeM koaddunuentst R;; Takke o0pazyiT CHUMMeTPHYHYI MaTpuny.
Beaexcrrue rtoro, uto o == 0, Ha deHOoMenonoruveckne KosddumueHTsr Lij
(n coorBercTBenHO F;;) HANOKEHH ONpeflelleHHBle YyCIOBAA, PaccMorpaM Oesd
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OrpaHEYeHAs OGIIHOCTH CAY4ail ABYX CUN M HBYX IIOTOKOB:
7y = L X, 4 LigXo, Jy = Ly X - Lo X, (9.54)

Cornacuo (9.42) mMeeM
0= L, X]+ (Lyy -+ Ly)) X, X, + L, X3 2> (9.55)

DyUKuEA HCCHIANME O IOJOKHTEIbHA HPH JIOOBIX OTJAMYHBIX OT Hydd 3HaYe-
HAAX 1epeMenHBIX X; u Xy u o0paiaercd B HYJb, JIIIB eCIH X; = Xy =9,

CaepoBaTeabHO, .
Ly, >0, Ly, >0 (9.56)
H
(Ll2 + L21)2 < 4L11L22. (9.57)
Beaenpcrsne cummerpln Koa(j)(jmunenmn, Lyg = Ly,
s < L11L2‘, (9.57a)

3HaK HexMaroHalbLHOIO Koad)d)nuuem'a Li; moxer Owmth a00mM. B obmeMm
clrydae
Lj; >0, LiiLj; > Li;. (9.58)

Cnenyer HONYCPKHYTH, 49TO YCJIOBUE O = = (0 oTtHOCHTCA X CyMMme

ZXiJ i B mexoMm. OTjierbHBIE WIGHLI 3TOH CYMMEL MOTYT OLITH M
1
OTPUIATEIBHEIMI, JTO 03HAYAET, UTO OT/AEIBHBII HOTOK J; HEBO3MO-

meH, Tak Kak XJ; <(0. VapIMu cioBamll, TaKoli MOTOK HPOTHBOPEYILI
6p1 BropoMy mHavaxy. Opnako 6JarojapA COLPAKEHMIO C IPYyIMMH
IOTOKAaMH, KOTOPHIM OTBEMAWT IOJNOKITeNbHbIe 3mavenna X;J;>0,
B OTKPBITOIl CHCTEME OKa3BIBAETCH BO3MOKHBIM HOTOK, HEMBICIUMBELT
B cucrTeMe 3aMKHYTOH. JJO/KHO JuIDb BEINOJHATHLCA YCIOBHE

2Xij>IXiJ1'|.
J#i

ConpssKeHye onpeaesyseTcs oTMIdHeM 0T HYJA HeJHarOHAXBHEIX KO-
appunuenros L. Ilpmsenem mpumep: cmech ABYX rasoB B cocypne,
CTeHKH KOTOPOTO HAXO[ATCA HPH PA3MUYHBIX TeMHeparypax, CaMo-
HPOU3BOJLHO pas3fieiseTca Tak, 4T0 y ropfueil creHkm Oojabime co-
Jep;Kanne OAHOTO Tasa, yV XOJOMHON — Apyroro. JT0 SBJIEHHE Tep-
modugysuu. IloToR BemecTBa HAeT B HANPABJICHHU, HPOTHBOHOJOK-
HOM HANPABICHUI) NAJEHWA KOHIEHTPANWH, TaK KaK OH COUPKEeH
¢ TOTOKOM TEILIOTHI, MAYIIMM OT ropaueil cTeHKM K Xoxojuoit. Jle-
UOUT SHTPONNME B OJHOM Hpomecce HepeKphlBaeTcA ee M3OBITOIHOI
npoayKnueit B gpyrom.

Mbt BEIM, YTO DPOAYKNUA SHTPONUE B OTKPLITOH cucreMe B
npUHnUne obecmedmBaeT NPOTEKAHNE OPONECCOB, HEBO3MOKHBIX B
H30JIMPOBAHHEIX CHCTEMaX. JTO HOJOKEHMEe BAKHO JUIA DOHHMAHUA
OUOJIOTHUECKUX CHCTEM,

IMorokn J; m cwrsr X; MoryT GolTh KaK CHKAJIAPHBIMHU, TAaK N BeK-
tropapMu. JlomyeruM, 9T0 uUMeEOTCA [Ba DOTOKA — CKAXApHHi J, n
BEKTOPHBII J 5

Js = LssXs '1"‘ stva Jv = LvsXs '{" vaXv- (959)
Koadgunuenr L,, ects ckaaap, Ly 1 Ly — BeKTOpH, HaKoHeT,
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L., gak Koadunuent DponOPHUOHAIBPHOCTU MEKNY NBYMA BEKTOpPa-
M X, 2 Jy ectp Temsop. Ecau cmerema usoTponmHa, TO cmia He
MOKkeT OBITh DPUYUHON HOTOKA, MMEMIIEr0 NPYIYW TEH30PHYK pas-
MEpHOCTb — CKaJAp He MOMKET OBITh NPUINHON BEKTOpAa M BEKTOp —
c}{aimpa (npunyun Kwopu). CregosaTensHo, B 3T0M cIydae L, =
= Lipg = n

Js = LSSst Jv = vaXv-

Conpsikenne MeKay CKAJXADHBIMH M BEKTOPHBIMH IIPOIECCAMI OT-
CYTCTBYeT B M30TDPOIHON CHCTeMe.

Hokaxkem 210 yTBepjende. TeHsopHas BelIUYUHA panra r peo0pasyercsm
TpU OpPTOrOHANLHOM IIpeo0pa3oBaHUM KOOPIUHAT KAk
L

’ . s . s :
i)ig-.ip = 2 . v (]1’ ll) v (]2’ "2) v U(]n’ in) I{J‘]_J'gn-jn’
Jigin
rae jr, i — AeKapTOBH KoOPAMHATH, U (jr, i) — dmeMeHTHI MAaTpunnl Hpeolpa-

80BAHHUSA, ONpEAENHTesb KOTOPoH paBseH z=1. Ecnim cmcrema usoTponmma, To oua
HHBAPUAHTHA OTHOCUTENbHO OTPAKEHUA B LEHTPe (uHBepcHH), T. €. OTHOCUTENb-
’

Ho npeolpazoBanEa z’ = —z, §¥' = —VY, z’ = —z, KOTOPOE MOMKHO 3aMHCATh TaK:
—1 0 0
! = 0 —1 Ql\r=1Ir.
0 0 —1
Ecnm U = I, To Tenzop L npeoGpa3yercs no 3aKkoRy
L' = (—1)"L.

Ho B cuny wumnBapuanthnoctu L’ =L, u, cnegoparenpno, Bce Ko3QQUMUenTsI
opan L ¢ mHewerneiMu n ofpamaiorca B Hylnb. B nHameM caydae A5uA Lgy # Lo
mMeeM n = 1. 3navur, otm KoadPUUAEHTH paBHBI HYJIO.
BenencrsBEe UHBAapPUAHTHOCTH H30TPONHOM CUCTeMB OTHOCHTENbHO Bpaie-
Huil TeH30p L., npuobperaer dopmy
1 0 O
Ly, =Ly, |0 1 o),
0 0 1
T. ¢, o0pamaerca B CKauap.

Ecin cmereMa aHH30TpONHa, HO HMeeT IEHTp cUMMeTpum (JIi0-
OHle KPHCTAJLIBI, DOCTPOEHHBIE W3 CHMMETPHYHBIX MOJEKYJI U JIHA-
HICHHBIC¢ BHHTOBOM CHMMETPHH), TO HHBAPHAHTHOCTbL OTHOCHTEJILHO
HHBEPCUH COXPAHACTCA W NO-BpekHeMy Lo = Ly =0

§ 9.4. Coupsixenne XuMHYECKAX pearmuil

Ilna Guonoruy OCOGEHHO BayKHO CONpAKEHNE XMMMIECKHX peax-
nuil gpyr ¢ ApyroM m ¢ mpoueccoM muddysmnu.
PaceMorpmM DpocTefimmy0 XEMHUYECKYH peaKnuio pOIHanm pas-

HOBecHA: .
A Z‘ B.
-1

Hunernyeckoe ypaBHeHNe PEAaKIUH MMeeT BHJ
éB = _éA = k‘cA —_ k._‘CB. (9.60)
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