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Po3risiHyTO piBHOBa)KHY CTATHCTHYHY CHCTEMY N PEISITHBICTCHKHX O€3CIIHOBHX
YaCTHHOK 3 MacOIO /71 Ta 3apsiioM e i eIeKTPOMAarHiTHOTO MOJIs, IIOPOIKEHOTO 3apsi-
namu. TlokazaHo, 10 Mmicas ycepeaHEHHs 3a MOJbOBUMHU 3MIHHUMH MOYKHA 3HAHTH
IHTeTpaj Jii CUCTEMH PENATUBICTCHKUX 3apsAiB 3 MPSIMOI0 B3a€EMOJIEI0 MK HUMH.
3anporoHOBaHO MEBHY NPOLEAYpPY MEpPEeHOPMYBAaHHSA MacH 4acTHHOK. OTpHMaHO
iHTerpal il A7 O/HI€] YaCTHHKH, B IKOMY BPaXOBaHO BIUTMB Ha Hei BIACHOTO ITOJIS.

Beryn

TpanumiitHa cxemMa CTaTUCTUYHOI MeXa-
HIKU TPYHTY€THCSI Ha BUKOPUCTAaHHI (yHKIIIT
IaminbeToHa. IIpoTe myke 4acTo TParuIsIFOTh-
CsS BWIIAJIKH, KOJIM TEpeXi [0 TaMilib-
TOHOBUX 3MIHHMX € HETpHUBIaIbHUM. SIK
NPUKIIAJ MOKHA HAaBECTH CIabOpeNsTUBICT-
CbKY CHCTEMY 3apsPKeHHUX YacTHHOK, SKa
onucyeThes narpanxkianom Jlapsina [1]. Llei
Jarpasxiad, SK 1 1HIIN TOCTHBIOTOHIBCHKI
JarpaHxiaHu (Ut IPUKJIaay MOXHA HABECTH
narpamxkian  Annmraina—Iadensaa—T od-
MaHa [2] cuCTeMH 4YacTHHOK 13 TIpaBiTa-
IIHHOI B3aeMojiero abo narpamxiaH Ken-
Hemi [3] cucteMu HEHTpaTbHUX YACTHHOK),
XapaKTepU3YEThCS CKIAJHOI0  3aJEeKHICTIO
BiJI MIBUJKOCTEH YacTHHOK. Tomy mepexin
BiJl JarpaHXeBUX 3MIHHUX /0 KAHOHIYHHX
raMiJIbTOHOBUX MOXeE OyTH 3pOOJICHHI JIHIIIe
HaOmkeHo. SIKIIo y 3ajadax KJIACHYHOI Ta
KBaHTOBOT MEXaHIKH JIJISl IIbOTO MOXHAa CKO-
pUCTAaTHCS METOJOM TIOCTIIOBHUX HAOIH-
KeHb (HApUKIad, 3a cTeneHsmu 1/c, ne ¢ —

HIBUJIKICTh CBITJIa Y BaKyyMi), TO y CTaTHC-
THUYHIA MeEXaHill 3poOWTH 1€  BaXKo,
OCKIUJIBKA TIOTPIOHO BPaxoOBYBAaTH TEPMOIH-
HaMIYHUH TPAaHUYHHN TTepexi.

Y npamsx [4, 5] Oyno po3BHHYTO
(dbyHKIioOHATbHE (HOPMYITIOBAaHHS CTAaTHCTHY-
HOI MEXaHIKH, y SIKOMY BCl CIiBBiIHOIICHHS
Teopii BUPaXKAIOTHCS JIMINE Yepe3 JarpaH-
KEBl 3MiHHI, IO J]a€ MOXKIIUBICTh YHHKHYTU
JIOBOJII CKJIATHOTO TIEPEXOAY A0 KaHOHIYHHX
3MiHHUX. @OpMaIi3M IPYHTYETHCS Ha TIEBHIH
Moaudikamii  GeiHHMaHIBCBKOTO  IHTETPY-
BaHHS 32 TPAEKTOPIAMH KOH(IrypamiiHoro
npoctopy. Mu posrisiHemo Tyt cucremy N
PENATUBICTCHKUX O€3CMIHOBUX YaCTHHOK 3
Macol m Ta 3apsioM e, sKi B3aEMOJIIOTh
MiX cO00I0 uepe3 eIeKTPOMarHiTHe moJie.

3arajbHi cniBBiTHOIIEHHA

[Ipu 3actocyBaHHI ()YHKIIIOHAJIBHOTO
(dhopmaizaMy CTaTUCTUYHY CyMy HaIlloi CHC-
TEMH MO’KHA 3aIMCaTH Y BUIJIS
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nocriitHa, &(...) — nenpra-dynkuis Jlipa-
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nii cucremu 3aMinoro it/ h — f (i — yaB-

Ha OJIMHUILA, ¢ — 4ac, [ — oOepHEeHa TeM-

neparypa, i — crana [lnanka). ¥ Hamomy
BUIIAJIKY BiH CKJIAJJAETHCS 3 TPHOX JOJAHKIB:
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€JIEKTPOMATHITHOTO TOJIsL BIAOBIHO; W;(7)
— MIBUJKICTh YaCTHHOK; KPANKOIO MO3Haue-
HO MOXIIHY 110 7 .

SABHUN BUTJISI] dbyHKITIOHATY
®[A, (7),9,(7)] 3anexuTh B YMOB Kaji0-
pyBanHs mia A, (7) ta ¢ (r) [6]. Horo
MOXHAa BUKJIFOUUTH, SKIIO 3aMicTh A, (7) Ta
¢, (7)BBectu HOBI 3MiHHI Ry (7)[7] 3rigHo 3
TaKUMH CIIIBBIHOIIIEHHSIMU:
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Tyr Z(Ry) Mae xapaktep oaHOYac-
TUHKOBOI CTaTHMCTUYHOI CYMH B 30BHIII-
HbOMY 1ol Ry :

Z,(Ry) =

B
= 4*rC | d3u(1)eS°+Si“‘5£h | dfu(r)] (12)
0

Ilpu Bincyrsocri wactnnok Z, (R, )=1.

Toni iHTerpan no noapoBux 3MiHHUX Ry (7)
y opmymi (11) € raycciBcbkum i, BUOpaBIIn
HAJIKHUM YMHOM IIOCTiIHHY HOpMYBaHHS B,
MiCIsg 1HTETPYBaHHS OTpPUMAEMO (GOpMyITy
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JUISI CTaTUCTUYHOI CYMH BUIBHOTO €JIEKTPO-
MAr"iTHOTIO IOJIA.

E = B[ DRy (r)e’ =
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3ayBakMMO, 110  3alMCaHl  BHIIE
CHIBBIHOIICHHS JUIsI = Y3TOJKYIOTHCS 3
pe3ynbpTaTaMu TMOJbOBOI Teopii, y AKiH JacT-
KOBO peajizoBaHa MpoIleAypa MepeHOPMY-
BaHHS.

OTtpumani pe3yjabTaTn

Posrimsinemo cucremy 3 N YacTHHOK.
[Ipu HasiBHOCTI yacTHOK Yy (opmymi (11) B
MOKa3HUKY EKCIIOHEHTH OyJe JOJaHOK,
niniHui o R, (7). 3BuuaiiHum neperso-
pPEHHSIM 3CYBY 3HOBY OTPHMYEMO TayCCiB-
CBKHH 1HTETrpal 1, MOpaxyBaBIIH 1HTErPaJl MO
MOJIbOBUX 3MIHHUX, OTPUMAEMO TaKUi BHpa3
JUISL CTATUCTUYHOT CYyMH =
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OTpumaHi CIIBBIIHOIICHHS Y3TOXKY-
I0OTBCA 3  EeJeKTPOJMHaMIiKoo Yimiepa-
OeitHMaHa, y SKiid B3a€EMOII0 MK YacTHH-
KaMH OINHUCYIOTh MIBCYMOIO 3alli3HIOYHX 1
BUIIEPEKYIOUUX MTOTEHITIaiB.

VY mux ¢opmymnax m € “Tojow” Macor
yactuHkH. [1]o6u mpoBecT nepeHopMyBaHHS
MacH, OyeMO BUXOAWUTH 3 HACTYIHOIO: IpHU
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c—>o D (r-1")>d(r-7"). Toni, Biaku-
HYBIIH YWIEHH camoii (j = /), oTpuMaeMo 3BU-
YaifHy MapBiHIBCbKY (popmyrmy. Tomy mokHa
OYIKYBaTH, IO B 3araJibHOMy BHUMAIKy Y
dbopmyii (15) MokHa BIIKWHYTH JOJAHKH 3 J
= |/ npu chiBOajiHHI ‘“4acoBUX’ apryMEHTIB,
ase 3aMImnTH X pu 7 # 7' . lle o3Hauae, 1o
bopmyy (15) MO’KHA 3aMIHUTH TaKOIO:
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30Kkpema, 17 OAHI€T YACTHHKH, OTPUMYEMO 1HTErpal Aii 3 Pi3HYHOI0 MACOI0 Y BUIJISIL:
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CZ
Jpyruit qomaHok y i ¢GopMysIi ONMKMCY€E BIUIMB HA YACTUHKY ii BJacHOTO moJis. Ik 6aunmo,

BiH Ma€ HEAJAUTUBHUI XapakTep, L0 € BiAOOpaKEHHSAM 3ali3HEHHs B3a€EMOJIl YaCTMHKH 3 T0-
JeM.
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An equilibrium system of N relativistic spinless particles with charge e and mass m
interacting with the electromagnetic field is considered. We show that after
averaging over the field variables the action integral of the system of relativistic
particles with direct action can be calculated. A certain procedure of renormalization
for the particle mass is proposed. The action integral for a single particle with the
account of the influence of its own field is obtained.
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