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KOB D in=
min = 260 mm . MeTomami TPATHIHORHOM KBAHTOBOH MEXAHWKH NOKA3AHA BOIMOKHOCTE CYUISCTBOBAHIMR CyGaTOMHRIX CO-
CTORHII BOZOPOIA NPH YCIORHH CIIPABSIAHBOCTH dopmyist ae bpoiing, ceassBatomed SHHITEAHOBCKOS BRIPa#E- «
POOBHTaTeNns [NaBHOTrO wHe [UTA IHSPrih MOKOR KBAHTOROH HACTHIBI C noctosnHodl [anka, C 10MOIBK TEOPHN BO3MY ICHIH BRYHCISHA
= 2800 o6/ MHH, MoII]- HEPTUA CBA3H TAKHX GTOMOB, KOTOPas COCTABAACT ~ 3.0 10° 3B, 4r0 MoxeT ObITE HCOOL30BAHO (IPH OOBACHEHHM
A PHBOAA Ma ’ JECTIEPUMEHTOR 10 HH3KOIHEPTETHUCCKAM ALCPHBIM PEARLIAM B ofsopHoii padote [3] onucan IKCHCPHMEHTbL
= Macianoro 10 HCCIEI0BAHMIO HMEKTPHUSCKMX BIPEIBOR (HO/LE B3 0CO00 HHCTHIX MATCPHAIOB B BOAE. B KOTOPRIX OOHAPYIKEHO

)‘;’E'MH H; SoSRICHIE HOBLIX XHMIHecKHX anementos. Hanpskenne Ha Darapee KOHICHCATOPOB, 34 CHET paspala, KOTOPBIH
Pacxon xuakocru APOH3BOMIUTHCE FAEKTPHYISCKHE BIPBIBLL, COCTARIANG = 48 kB
iH.
E 1s0ueBLIC CI0BA: CYGATOMHBIE COCTORHEE ATOM:A BOIOPO/1A, YHEPIHs CBS3H, METOL BOIMYIUEHHI
EpaTypei 3
= WU, Jlynaes BU u gp, SUB-ATOM OF HYDROGEN
15602, Kzt B23D 45/20 Nevolin V.K.

=774835 kn B23 D 45/04 o1 -
National Research University of Electronic Technology, Moscow, e-mail: vkniamiee.ru
a0 [lareny 29
RU 2022728 Traditional methods of quantum mechanics, have shown an opportunity of the existence sub-atomic states
of hydrogen. under the condition that formula of de Broglic linking Einstein expression for the rest energy of the
quantum particle of Planck’s constant. By means of perturbation theory, we calculate the binding energy of the
atoms, which is ~ 3.0 *107 eV, which can be used to explain experiments on low energy nuclear reactions Ina
review [[3] 2] describes experiments on the electrical explosion of foils made of extremely pure materials in the
water In the water was observed the appearance of new chemical elements The voltage on the capacitor bank.
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s which is produced using electric explosion, was 4,8 kV.
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Tpenckasanue Ccy0arOMHOr0 COCTOAHHA
#030p0/1a BECHMA AKTYANbHO s 00BACHEHHA
SSCTIEPHMEHTAIIbHBIX [aHHBIX, MOAYHEHHbIX
% 00nacTH HH3KOIHEPreTHYECKUX AOEPHBIX
peaxumii [1-4]. Hav nanGonee Gmusok moa-
woa. passuBaembiii  HO.J1. Parncom B pabo-
#=[3]. B KOTOpOil noOKazaHa BO3IMOKHOCTB
Sepexola  HAYalbHOTO COCTOAHHS CHMCTEMbI
S3IEKTPOH [UTIOC NPOTOH» B OTHOCHTE/IBHO
SOATOKUBYILNIT «KHEHTPOHHAY.

[MokaxkeMm, 49TO CyOaroMHBIE COCTOAHHA
2roMa BOJIOPOIA BO3MOXKHBI, €CTIH CTIpaBe/UIi-
=a dopmyna ne bpoiins.

E=ho=m,-c. (1)

Cwmbicnt  5ToH  OpMYITBl  3aKITIOUaEeTCHA
= TOM, YTO 37€MEHTapHas 4acTulia ¢ Maccoil
nOKOS M, TPENCTaBAAeT COOOM «CrycToK»
SHepruM, KOTOPbiH A0MKEH ABMrarhcd no 3a-
goaM KBaHTOBOI Mexanuku. B pabore [S]
0KA3aHO, HYTO HCIONB30BAHUE BhIPAKECHHA
(1) ans MOMHOH 3IHEPrHH HacTHLbl MMO3BOMA-
©T TIOJIy4HTh CHEKTP KBaHTOBAHWSA CIHHA A
£BAHTOBbBIX YACTHUIl M HX MPOCTPAHCTBEHHYIO
AOKANH3ALHIO.

CybaromMHble COCTOSHUA aroma BOAOpoaad
S03MOXKHBI TOTAa, KOTAAa PacCTOAHHA MEHIY
MPOTOHOM M 3/1eKTPOHOM HACTONIBKO MAJIBL, 4TO
nepeKpPbIBAOTCA 001aCTH HX MPOCTPAHCTBEH-
HOIT TOKATM3ALIMN, BbI3BAHHBIE HATHYHEM COO-
CTBEHHOMH KBAaHTOBOH YHEPruu ABHAKEHHH.

[MocTanoBKa 3a1a4H

VpaBHeHHEe 1A OTHICKAHHA IHEPTUH CBA3H
CHCTEMBI, COCTOALIEH U3 2neKTpoHa (Haeke 1)
1 npoToHa (MH/AeKCe 2) 3aITHILETCH B BUAE!

WA, RA, e’V
ok Y =
2m, 2m, ]r, - rz‘
=(E +E,—g,)¥(r,, rz); (2)

3aeck E, = m ¢, E, = m,c’ — COOCTBEHHbBIE
JHEpruy EKTPOHA W [POTOHA, & — SHEPrud
cBasn cybaroma. CHcTeMa KOOPAHHAT pacro-
NOKEeHa B LIEHTpE pacnpeieieHus BepoATHO-
CTH CHCTEMbl M3 ABYX "HacTvil. Ecnm paccro-
SAHUS MEK/1Y IEKTPOHOM W MPOTOHOM CTO/Ib
BenHMKH, 4TO BKJaa obnacteit ux coGCTBEHHON
NTOKATH3ALIAN B JHEPrHIO CBA3H aTOMa BOAOPO-
na ncuesaromee Maj, To g — 0:

2 2
_WA, A, YWY, =
2m, 2m,
=(E, +E,)¥,(r,)¥,(r,). (3)

Jlanee petnas 310 ypaBHeHWe U cumtas ‘¥
u ¥, HEeBO3MYLICHHBIMH BOTHOBBIMH dyHK-
IUAMM 3a1a4M. MOXKHO BBIUHCIHUTE B NEPBOM
Mops/Ike TEOPUH BO3MYILEHNH BKJIall KYJTOHOB-
CKOIl DHEPrHM B HSPTHIO CBA3HM CyOATOMHOTO
COCTOSIHUS.

[Moitaem apyrum nytem. B ypashenuu (2)
nonpodyeM «BBIKTIOHHTL» BKIAL ABHAKEHHSA
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MpOTOHA B MOJHYK HEPrHK) CHUCTEMBI H CBe-
CTH 327124y K OTHOICKTPOHHOMY BHIY. YuTeM,
4YTO Macca [pPOTOHA CYUIECTBEHHO [peRoc-
XOOHUT Maccy 3JIeKTpOHa m > m H KOMIOTO-
HOBCKas JUTHHA JIEKTpoHa r Mﬂom Bonplie
KOMITOHOBCKOH JI/THHBI npormHa Vi Vig 2= T

y . 9TO HepaBeH-

me m,c
CTBO MO3BOJIAET MOMECTHTh HAYaI0 KOOPAHHAT
B LIEHTpE J0Kaln3aluK MPOTOHA, MOCKOIBKY
coOcTBeHHass MpoCTpaHCTBeHHas obnacTe 1o-
KaJu3aliy MPOTOHA 3HAYMTEIbHO MEHbILEe 00-
NacTH COOCTBEHHOM JNIOKAIM3ALMH EKTPOHA.
Torma u3 (2) umeem:

rae hy = B

A, ., &V
- Y- =d0EY¥(r
Bt ; (ry) 4)
rne O0E = E, — ¢. BHeune ypasHenue (4) Ha-

NOMHHAET 3a/1a4y O TPaIHLIHOHHOM aToMe BO-
[10pojia, OJHAKO C OJHWUM MNPUHLMITHAILHBIM
oriurem OF > 0, MOCKoNAbKY IHEPrus CBA3H
(3mech €, CUMTAETCA MONOKUTENBHOH) HE MO-
KT TNPEeBOCXOAHTh COOCTBEHHYIO 3JHEPrHio
HCXOAHBIX YacTHL. 3TO MNpuUONMKEeHHe 11
JIBYXYacTHYHOH KBAHTOBOH CHMCTEMBI B Ha-
IeM Cjly4yae HEeCKOJIbKO YlepOHO H [NaBHOe
HE YYWUTBIBAET HAJIMYUA CIIHHA Y MPOTOHA W HE
MOKET MpecKa3aTb OpTo- M MapacocTOsHHUI
cybaromuoro Bogopoaa. [lockoneky 8E > 0. To
petieHue ypapHeHus (4) He MOKeT 1ath 00bIY-
HOTrO KBaHTOBaHMs JHEPruH ceaA3H €. OnHako
MOKHO OLEHWTb IHANa3oH IHEPruii, B KOTO-
poM Haxomntes €. Jlas peiieHuHs ypaBHEHHA
(4) Oymem HCI‘IOII]:'SOBaTb MoAXonsl B 3ajaue
0 «ragaroiieid» KBAHTOBOI YacTHLIE HA CHIIO-
BOi1 LEHTP, OMUCcaHHOIT B [6].

Boiunciaenne JHEPIrHH CBH3H
AJis1 OCHOBHOTO COCTOAHHSA

Hns pewenus ypaBHeHus (4) HCnonbsy-
eM cepHyecKyl0 CHCTEMY KOOPAMHAT M Kak
00bIYHO METOJ pa3fe/eHus MNepeMeHHbIX [6].
[lpencrarum ¥(r, 6, @)= R(r) Y(0) ®©(¢), no-
JIyYHUM YpaBHEHHS:

r dzR 2rdR 2mé*r

+r8E =\*
R dr’ R dr ’ h* i ()
A d’'e
reraad (6)
1dY cgbdy P’ :
- +A°=0 (7
Y do’ Y d0 sin’® O

Crauana peuaem ypasHenue (6). Ero pe-
LIeHWe 3alHiieM B BHIE OTIHYHOM OT [6]:

® =C(™ + ™) =2CcosPd (8)

3neck yyuThiBaeTca ToT ¢akt. 4To 00a
BpalllaTeNbHbIX HanpaBleHUs pPaBHOBEPOAT-

Hbl, B pe3yjibTare HMeeM KofebaTelbHble CO-
CTOAHUA 110 YITIY (, 8 YCIOBHE OIHO3HAYHOCTH
Oy/1eT BBIMOJHATLCA /15 COCTABNAOLIEH MI0T-
HOCTH BEPOATHOCTH

P, =D = 2‘C2| cos’ Bo 9)
B pesynsrare umeem Gonee obwMi pAn
3

KBaHTOBAHMS: [3:0,5,1,5..... Hanee npumem

[3=5=s — 9TO CMHH eKTpoHa (yHAameH-

TajlbHas BeAMYMHA, KOTOpas HE I0/DKHA W3-
MEHATHCS BO BHEIIHMX IOJIAX, B TOM 4HCjE
B 110J1€ [POTOHA.

Hatinem wactHoe peleHue ypaBHenus (7)
QU1 OCHOBHOIO cocTosHua B Buae} = sinfP,
JIns KOHCTAHT pasjie/leHus MOJIYYUM BhIpaxe-
Hue 12 = B(B + 1).

Jlna pewenus ypagHenus (5) Beegem 6e3-

Pa3MEPHYIO MIEPEMEHHYIO ¥ =X—— =X},
[Monyunm: mc
d*R 2 dR
de

R(ZY 2——;)=8'R (10)

tie a=h’/me’ —6oponcmm pajiiyc aToM BO-
nopona, a>>r,. r,/a=e* /he=y=1/137 -
MOCTOAHHAS TOHKOW CTPYKTYpBI, €= 2¢, .
A =s(s+1)3/4. LG

Peliaem 3T0 ypaBHEHWE METOIOM BO3-
MYILEHHH, M YYHTBIBAEM, 4YTO KYJIOHOBCKas
JHEPrus B3aNMOACHCTBHA Mala MO CPABHEHHIO
¢ cobcTBeHHOI 3Heprueil snexTpoHa. Mmeem
711 OCHOBHOT'O COCTOSHHA menpoua:

dIvi’0 ZdR(,
dx’ xd

RD(Z——w) S il 5 1)

H(x)
Ji

rmojy4aeM ypasHeHWe beccens, koTtopoe npm
s = 1/2 umeer pewenue B Buge ¢ynkunu bec-
cefis NepBoro nopsaaka

 Cisdi(x )
Ro(x)——‘/; .

[IpoBoas 3ameny X = x\E u R(X)=

(12)

ITO pelleHre YI0BIeTBOPAET TpaHHYHBIM
yenosusaM. C — koHCTaHTa. R (x) OonmMchiBaeT
HEOJHOPOOHYH CTOAYYI0 BOJHY [UIOTHOCTH
BEPOATHOCTH. MOXKHO BHIOEThb, YTO peLICHHE
(12) orpakaeT BOMHOBYIO MPUPOAY ABHIKEHUS
KBaHTOBBIX YAaCTHIl, 3IOKEHHYK) B COOTHO-
meHuu ae bpoins (1).

BonHoBsle pewieHus o6bIYHO HE HOPMH-
pvetcs. B cBA3M ¢ 9TUM M1 MHTErpaibHBIX
BBIMHCIIEHHIT HEOOXOIMMO MCIIONb30BaTh «00-
pesaHue» uHTerpanos. Toraa B nepBom nopsj-
K€ TEOPHH BO3MYILEHHH MMeeM s IHEpruu
CBsA3M CyDaTOMHOTO COCTOSHMUS:
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. BePOATHOCTH P, = R* (x) nmeeT
a MAKCHMYM B NepBoil MOnyBOJHE.

-+ 4 BHIOCPEM KaK HanOonee BEPOAT-
+ moKATM3AUMM ISKTPOHA. Toraa
-rp mpelnena J‘(x‘)=0. Jns HuK-
w3 B MHTErpanax yureH TOT dakT,
% 33KOHA COXPAHCHIA 3HEpriu coo-
oxanH3AUMA CKTPOHA B HAUAIC
: sanpeuiena. Pewenue YpaBHEHHA
EmescT CMBICT NPH BBITIOZIHEHHH COOTHO-

13 3
2>— WM E =my’ zh_sLS_tﬂ (14
- = 2mgr-

Plomsmas dHeprus E ABUACTCA WHTErpa-
gmseseHNA M €CTb CyMMa 3Hepryii panu-
» ¥ BpAUIATENLHOTO pekeriii. Toraa
—wssaTa QONACTH OT HAuand KOOp/HHAT,
susopoil 3AMpELLCHO JABHAKEHHE 3TEKTPOHA,
[ A Kax x0=J3f8.HpoBom1 4uc-
gessyi0 OLCHKY MHTETPA/IOB B (13). nony4aem

-”g:},}lﬂ’ 3B.

B oosopHoil pabore [3] onucatbl pe3yib-
R SECcTIEPHMEHTOB 10 ycc/ie0BaHmio JNeK-
B3pBIBOB (ONBT W3 0c000 YNCTBIX
o8 & Boae. B aroil padoTe Gbuio 00-
o nosBAeHHE HOBbIX XUMUYECKHAX
SpeMcHTOB H 3aperucTpHpoBato «CTPAHHOEY
sssyseHHe, KOTOpOe HE yAAI0Ch naeHTHdu-
mEposaTh (1.e., OTHECTH K kakomy-mbo 13
BIIOB NpOHMKAIOLIEH panuaimu).
enpe Ha Oarapee KOHISHCATOpOB, 338
o==T paspana, KOTOPbIi NPOM3BOAMTUCD I1eK-
e B3pbIBBL cocrapiane =4.8 KB.
4Bl C TaKofi oHeprueil BnonHE MOTYT
CcrEMyIHPOBATH obpasoBanue CyoaTOMHOTO BO-
8 BOJIE COMIACHO OLIEHKaM Nno dopmyne
{13). 3ameTuM, 410 3Heprus CBAH cybaroMHO-
=0 cocTosHUA € B 3 pasa mpeBbIacT BEPXHMI
ans JHEprui CBA3M «neiitponus» 3],
20aMOAKHOCTD 00Pa3OBAHNA KOTOpOTo Mpeano-
—araeTcs B ONHCAHHBIX BBIILIC JKCHIEpHMEHTAX.
Pa3suBacMblil MOAXOA HE MOXKeT AaThb 0T-
se7T HA BOMPOC, KaK MOJAY4HT TaKkoe cocTOA-
wwe sopopoaa? MOXHO TIPEANONOKUTb, HTO
~3eKTPOHBI TIPH CTONKHOBEHHH ¢ MpoTOHAMMU

S0mKHBI HMETB JHEPTHIO BOmi3K &, B ITOM

¢, =meE | 20)y /[ ROy Y (13)

[ManasoHe JHepruii mpu ofpazoBaHiy cyba-
TOMOB BO3MOKHO BO3HUKHOBEHHE TOPMO3HOTO
3TydeHHs ¢ MaKCHMAIIBHO BOIMOKHOM IHEP-
ryeil KBAHTOB [0 ~ g JTO u3nyUeHHe MOKET
MpOABNATLCA B pesynbTaTe B3aHMHOTO TOP-
MOJKCHMA NPH MPOXOKACHUH npoToHa “epes
37eKTPOHHOE 00/1AKO. CyGaroMHblil BOAOPOI
3aHMMAeT 3HAYMTENLHO Menblyo 001acTh
OKATW3AMMH TI0 CPABHEHMIO € K1acCUHECKHM
ATOMOM BOAOpOAA W JO/DKEH 6bITh YCTOHYNB
K BHELIHMM BO3MYUICHHAM, MOCKOJIbKY €ro
3MeKTPOHHAA 0007104Ka cozaaHa 3a cueT ©
CTBEHHOI SHEPrHH JBIKCHHIA 37EKTPOHA pPaB-
Hoil m ¢ =5,6° 10° 5B. Bpems KWU3HH TAKOTO
cybaroma OyneT orpeneAThes pHeLIHeil cpe-
J10il. IOCKOIBKY CYLLIECTBEHHO yBenuUeHa BC-
POSITHOCTD AACPHBIX peaKuuii.
Korna Gbuia 3aKoH4eHa 37a padora, c1a-
7a JA0CTYTIHA 3IeKTPOHHAA BepcHA CTaTbH 71,
B KOTOpBIl ABTOP TPOBOJUT aHANUTHYECKHUT
eT CHUCTEMbl «3JEKTPOH + npoToH» €O
CKAYKOOOPa3HBIM MOTEHLHATOM, COCTOALEM
W3 KyIOHOBCKOH SHEpriH M [10/10KUTENBHOI
MOJTBHOM NOCTOAHHON OTEHIHATBLHOT
sueprun, Hamaue focToAHHOIl cocTaBlA-
fomeil JHEpruH B NpUHLUTIE COOTBETCTBYET
saieit 3ajade. OnHAKO B HALIEM ciyuae mo-
OKUTEbHAS IHEprvA CTPOro onpezelieHa
U paBHa cobeTBeHHOi HEPTHU JNIEKTPOHA
m,c*, Kpome Toro YUUTHIBAIOTCA CIMHOBBIE CO-
CTOAHUA 2IEKTPOHA.
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