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The orbit of electrons and the spectrum of atoms
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Abstract

The operation of electrons outside the nucleus is an indisputable fact, but the mode of operation is
controversial. Modern theory holds that the electron has no orbit, but many experiments show that
the orbit of the electron is present. Based on the principle of resonance, the orbit of the electron can
be calculated and the spectrum of the atom can be calculated according to the orbit of the electron,
without any assumption. The orbital model based on electrons can explain the luminescence process
of atoms,and where photons come from, and the relationship between light and electromagnetic
waves.
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Figure 2. Electronic space orbit Figure 3. Plane orbit of the electrons
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Figure 6. Motion of electrons Figure 7. Actual course of motion for electronics
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Table 1. Parameters of each orbit of a hydrogen atom
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n 1p 1d le 1f 19
v(m/s) 1092656.15  728437.43  546328.07 437062.46  364218.71
a(pm) 211.89992  476.77659  847.60393 1324.38193 1907.11060

AE(ev) -3.3995937  -1.5109250 -0.8498942 -0.5439320 -0.3777304
Am(10%kg)  0.6060329  0.2693470  0.1515075  0.0969647  0.0673366
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n 1s1 152 1pl 1p2 1d1 1d2
Am(10%kg) | 2.42418 | 0.606033 | 2.42418 | 0.606033 | 2.42418 | 0.606033
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Table 4. Orbital parameters when two electron orbitals of helium atoms are parallel
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n 2pa 2da 2ea 2fa 20a 2ha
a(pm) 214,157 | 477.357 | 847.295 | 1323.326 | 1905.293 | 2593.143
Ve(m/s) 1081144 | 727548 546524 437408 364563 312503
E (eV) | -3.32289 | -1.4657 -0.7959 | -0.49198 | -0.37683 | -0.27763
C
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Figure 9. Parallel plane of two electrons Figure 10. Vertical plane of two electrons
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Table 5. Orbital parameters when two electron orbits are vertical
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n 2pb 2db 2eb 2fb 2gb 2hb
a(pm) 206.69 460.370 832.14 1308.91 | 1891.26 | 2579.35
Ve(m/s) 1120204 | 754398.5 | 556481 | 442228.6 | 367271 314177
E (eV) -3.5763 | -1.63575 | -0.88033 | -0.55596 | -0.38346 | -0.2806
® 6 NAETHSNEHRTIBITHHIE. BEE MBI (BFIRIR B TBATRIHE, B

AR RT I EE, AEOFERASPIERRRE (eV) , FUEER i1 A s AU SIRpuE

IR PR RE D .
Table 6. Relationship of orbits, energy levels, and wavelengths of outer electrons

R 6. SRR THIHIE, BRSSPI R R

AMnm) 1s 2pb 2pa 2db 2da 2ea 2fa
1s 24.537 59.15 58.44 54.14 53.73 52.22 51.56
2pb -20.96 3.576 5072.37 639.09 587.60 447.37 403.16
2pa -21.22 -0.25 3.323 734.99 667.59 490.64 437.96
2db -22.90 -1.94 -1.68 1.636 7468.91 | 1649.45 | 1083.76
2da -23.07 -2.11 -1.86 -0.25 1.466 1850.23 | 1284.33
2ea -23.74 -2.78 -2.53 -0.91 0.67 0.796 4079.49
2fa -24.05 -3.09 -2.83 -1.14 -0.97 -0.30 0.492
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Figure 11. Orbital, energy level, and wavelength diagram of the outer electron
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Figure 12. Ground state orbits of lithium atoms
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Figure 13. Energy distribution at the
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Figure 14. Orbits, Energy Levels, and Wavelengths of Outer Electrons in Lithium Atoms
Kl 14 PR AN E T RIEUE . RER B

5 WRIFAFD, 7R B2 X, B R #E A Bk = A X AT
H PRI X RSO T LR R, 3EMRBE X T B AR S RDCR OB L &, PREX RN
THR, FAEXRABLR.

BT BRSO T BRI &l 14 fios. OREONEWG EAFAE) , 2pa Al 2pe PLiEFEE b
FEAFEN, EHlRTHIERPAZRK, I EzsMNatr i 7AES 3R G EmpiEE e
CIRERRIC, X KSNZ BTN R B OREFERZE, B, 245 2pb f74E.

2.3.3 FETEHRAA BT HE R 5

JR TS e N EH BT INHE, X TR, BN ZE BT I T 248N r=a+c=36.35pm,
HTFNERTREES, HETHIELEARZANZE TR, Fik, BTS2t ar eLz2mg
Rito PR IS, SMNEETER PR EITA N 29.73pm, FRZAPUETZE, HUE H 5
JRIR R R FSE A BERIE (BAE4) o« PUBTTF By E“E TR B4, TTFE, “&
FHEBEOR, VB LE R I RE RIS 2R & HH 2 2k 1 28 4H Rl 1) Jis Rt 2 0 R 5
2.4 TR

W ZME AR RO AR E LR, EZHTHETRE, HF@EirpuE LHE
KAV ERE T RICHIRYE . HER FAZINOHEP L AR BRI R, IR Z B Buh 2
Hg2n?, WELEE, HTELAUA: 2. 8. 18, 32, 50. 72. WA THEIATILIRIRA, Hm

RN ho
241 F—HTE
X — 2 B FIEPAS, PUBRI R AL, BT R R A% 5 A B 18] 5 52,

HLF7E C ol GRIRI B RIS T2 N B = Zkq® 1@ —kg? /(2a)® = (4Z —1)kq’ /4a”,
b/a=(1-1/42)*, HTIRIRMETFE, A=mvb, v, =(4Z-1)bkg*/4an, FAHETFHIREE
N E=mv?/2, HTEEHRIFEANAM=E/c’ . QIR EFE A5 BT g, s
s fE —ErMBIE. Bl R 7, ERMFRT4Z=11, b/a=(1-1/44)>=0.955,

v, =43kq’(b/a)/4h =22459448m/s, E =1438.1eV, b=514pm, a=538pm. FHEF T
XTHLT R JIEEM S, b=5.09pm,a=5.33pm, E =1465.1eV , Am=2.612x10"*kg . i T}
HNT 10 WETHE - EHRTHSHWER 7 s,

Table 7. Orbital parameters of the first layer of electrons

R B ZHTHIESH

z 3 4 5 6 7 8 9 10
E(eV) | 75.64 | 159.51 | 259.37 | 392.09 | 552.07 | 739.28 | 953.91 | 1195.8
a(pm) | 26.707 | 17.582 | 13.426 | 10.729 | 8.9293 | 7.6439 | 6.6799 | 5.9308
b(pm) | 22.442 | 15.453 | 12.117 | 9.8537 | 8.3029 | 7.1737 | 6.3140 | 5.6379

alb | 1.1901 | 1.1378 | 1.1080 | 1.0888 | 1.0754 | 1.0656 | 1.0580 | 1.0519

242 FE_HTFE
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Figure 15. Second layer electronic structure of atoms
K 1557 15 R B T4
IR TIEARZ, BT REM e B BRI B U TR .
IR TFPEORT 10 1, 55 —HL T R e . BT E B T 4R R 0 R K T
B, HCHREELRRIC. BTEMR TR PSR, BETZ N, BIMETR
TH, TG BSHARE, i, 5T 9 ST, BRI A ER T
[l HBFHUERK. M ILESIEREN L RA: alb=((Z-2)*°(13.6/E))*°, BERET
TIFE PR B R TR . e BRI B A v, = (2E/m)°°, KA b=n/my,.
Table 8. Orbital parameters of the second layer of electrons
*8 B JZHTHIESE
Z 3 4 5 6 7 8 9 10
E(eV) | 5.3917 | 9.3226 | 8.2980 | 11.260 | 14.534 | 13.618 | 17.423 | 21.565
a(pm) | 133.58 | 91.87 114.22 | 90.45 74.10 82.77 67.24 | 56.17

b(pm) | 84.06 | 63.93 | 67.76 | 58.17 | 51.20 | 52.89 | 46.76 | 42.03
alb | 1588 | 1436 |1.685 |1.554 |1.446 |1564 |1.437 |1.336

HZRTI00, HTHETEAEEN, K. KL ESIERER KR N:
a/b=0.561(Z -7)(13.6/E)*°, [fizE Z AN, ab &L+ 1, YUl hiRE B ik . Table
9 Orbital parameters of the second layer of electrons
K9 FEHTHHESE
Z 11 12 13 14 15 16 17 18
E(eV) | 47.29 | 80.14 | 119.99 | 166.77 | 220.42 | 280.95 | 348.28 | 422.45
a(pm) | 43.063 | 31.118 | 23.998 | 19.304 | 15.999 | 13.557 | 11.690 | 10.222

b(pm) | 28.384 | 21.802 | 17.817 | 15.112 | 13.144 | 11.642 | 10.456 | 9.493
a/b 1.2052 | 1.1571 | 1.1348 | 1.1230 | 1.1164 |1.1124 | 1.1101 |1.1088

243 BE=HTFE
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DU PREN A
BT RS TR, (HE =R T HUIE AR S R BE R Al AE
FE, BTPRERK EMHESPUERER KR N: alb=((Z-10)"°(13.6/E))*°.

Table 10. Orbital parameters of the third layer of electrons
*10. BEREHTHPUESH

Z 11 12 13 14 15 16 17 18
E(eV) | 5139 | 7.646 | 5986 | 8.152 | 10.487 | 10.360 | 12.968 | 15.760
a(pm) | 140.07 | 111.95 | 158.26 | 124.88 | 102.64 | 108.74 | 90.29 | 76.81
b(pm) | 86.10 | 70.59 | 79.78 | 68.36 | 60.27 | 60.64 | 54.20 | 49.17

a/b 1.627 | 1586 | 1.984 | 1.827 | 1.703 | 1.793 | 1.666 | 1.562

M Z KT 18w, HTHETFEAHFEN, K. S ESPUIERER KRR A:
a/b=0.422(Z -14)(13.6/ E)**.

Table 11. Orbital parameters of the third layer of electrons
® 11 BEREHETRES S

Z 19 20 21 22 23 24 25 26
E(eV) | 31.63 | 5091 | 7349 | 99.30 | 128.13 | 160.18 | 194.54 | 233.61
a(pm) | 48.048 | 35.821 | 28.953 | 24.487 | 21.349 | 18.974 | 17.185 | 15.611
b(pm) | 34.704 | 27.354 | 22.768 | 19.586 | 17.241 | 15.420 | 13.992 | 12.768

a/b 1.3833 | 1.3084 | 1.2706 | 1.2492 | 1.2372 | 1.2295 | 1.2272 | 1.2217

2.4.4 FEIHBETFE

FIHEFREMBIZEML, SE=2Mt, BrRPuEER H RS TR, RS
—HTERE ° FEoAME, BB P ERPUEERTAT TIX AN, =R KT
17FE, MmN ETZERTA R FPUE A AT TR—FEL (R e o 500m
FHETFEEHME, #2E 9 NHETX, &6 N RN—H, W3 MHETR, HEuEmk
BhE—APIHN, HEREATAT. 18 MNEFAEHR A, X =4 HuE F AT 7
H % 60 FERI A . ANl BRI R RE N POE A IR 19, REASFIARELE 2 R
Sefah 20 . HEFHIEME 16 B, HSEnE 12 Fios.

o\ W 16
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1
Z
8
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Figure 16. Electron orbit of the fourth electron layer
K 16.55 VU HL 7 = LT BE
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Table 12. Orbital parameters of the fourth layer of electrons

R 12 FHUEHETHHUES

Z 19 20 21 22 23 24 25 26
E(eV) | 4341 | 6.113 | 6.767 | 7.434 | 7.902 | 7.881 7.64 7.264
a(pm) | 165.83 | 124.76 | 116.58 | 108.69 | 104.16 | 106.05 | 110.81 | 117.84
b(pm) | 93.690 | 78.950 | 75.040 | 71.590 | 69.430 | 69.530 | 70.620 | 72.420

a/b 1770 | 1580 | 1554 | 1518 | 1500 | 1525 | 1.569 | 1.627

SARE-LOTEMA, #0216 b T . AN, HEARNL: ©RE 8 hTH
A, FIR AN TRS, 32 AT RDUAL, 5L T KT O A 45 P
fie {9 AFL T RERSE DA A AR 451

B2, TN T HHET USSR BRI, WAL h = mvb,
FHUM KR FRIOBHEL, ARBTRRARBTHAR, SHRETHRRRL,
AT LSS A T I . 1 IS TR & 20 IR SR
3 Wi

SO HL TN 16 20 o IR A T T e
3.1 A THHEER N 4B

e MBS, HSAZIe st m SNE S G, BT R R IBEPRE IR, SZ&ENET
%, BNEFHARERGEAE. HEL LR LR, N TR — i, BRI
T TR s CAVIRATELE T sE ) i, ARSI, B 7 i e AR v FHIX AME
B, WANTERE 2 250 R AR MR N 5 LR & AR e VE - (B2 & T 152 3R X A 1a) e,
HUR[REE 7 IX AN A, S8l s B AN G S8, SR8 B 5L AR S FE G OA
BNTF) , HE TR R R S T RIS IR B AL TOR Y, BT RIIZEhRER I
WA PR, B, s s s S soE .

3.2 BREIRHIBIE

PIRER T WIS N B AR R, BT SRR, R T
PugREEULr) (BT, HERPUBIRIFIEMNSIR . BT IFAFAERRE, AR fMTR 74
AR, T HLAGRESR), St AGIS. RGBTSR AR, BT IR
BRSO PR, A TREFIEE RN 200 1. EMsERAFERN, W EEmE
s RIS T ANE T EE L, FEAET na o BREE—BUESL, BT IPLIE R,
FA R HIE .

3.3 HTHIREMERER KRG

M EHRTHE T BLE H: BT EM SRR A R R, HRAEMR ST FUE K &
m=my/V1-v?/c? SRELSEIUEMI Y, WA, AR IR YO B E v A5, B n i
it SEBR L, S FhSEIGUE K2 B e B IER, BD: AE =Amc?, FEARFTE K
., MRHETONRMAE, HRECURFEHE. EraERpTrInELRE, BRE AR TR
SIRERMIIRE, ARXT VR BTG A o B A HL TR RS R “RE R 1. R A R R IR
fRI“RERE 1 A1 HL 7 5 BE R L, ANIRSTFR IS TR R LE, 1 L 7RO RE B R e A2 LR S 1 1
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BGE N FIa, UAR EMRPUE RIS AR R, AREFEH R G, W E T R BMRPE 58
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3.6 X FTERpniRiE

BARERIAN: el rRGREET, BRFHNZEETHE, NEFE—IMHEFRT
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Table 13. Relationship between X-ray identification spectrum and orbital energy
® 13X ARG SHIEREE AR R

z 19 20 21 22 23 24 25 26
El(eV) | 4611.0 | 5128.9 | 5674.9 | 6249.1 | 6851.4 | 7481.8 | 8140.8 | 8828.5
Ka(eV) | 3310 | 3690 | 4088 | 4508 | 4949 | 5411 | 5895 | 6400
E/Ka | 1.393 | 1.390 | 1.388 | 1.386 | 1.384 | 1.383 | 1.381 | 1.379

ATLAAD: XS A bR R 2 e T 2 i SR AR R A VB ST . JR A AR
JRT W2 BT AR R [ 2 Y

3.7 HERE

BANR TN ETRRELEER, 2 UiE R, Flan: WRAEER &
KANFIEEF R E G, SAETFHRE - ANHEFRIEEE G5 Z BB N: E,=13.62°
eV, 13.6eV & i T ERE, Z & FRZEmaE, e 19 G 4909.6eV.
{HSZIE IR 26 19 HBSREN 4934.2eV, X2 T8 F8 S A% 110 K /INFI B 1 Joid 2 1 18 o 5 ] ke
o BEE R FAZIREARE I, B REE v L Zkg? /g /N, (HE TR PRS- RIE,
TR0 HE TCIR T S R, T RN R o v (26 —vP) o« R, BANR TR Z
RERT LM N: E, =13.622(1—Z/10000)(1+ Z? /(50000+10Z2)) , v, & EETNIET
BRI, 2B A IETUON RSN AR . w0 B RE T BRI R FLE & O .
B T Z-1 EERe N GRPSE —IUNPUEB IE) -

E, , =13.656Z2(1—Z /5000)(1+Z° /(50000 +10Z%))(1-1/Z /1.523)?.

HLF I HUIE RE 2 LTINS Be MBh e pOAREORT, (H'E AT B REAH 2 1R/, (R, A%

FED gl P

3.8 HEBRAHA

17 A RAFRR B LUK ™ 5INBESE, s T BUKBEIR L, LUK BARARRE N A
E L, (HAREALE R, 19 28 K2 A B 2 S UK AL . 2 5e 5 H DA
R RIS R e R iRy — BT REa, (B GBI HE T BB sh Wi B IR R D,
IR — BRI R A B I AR AR . 1920 4, ZREHIHE R SR8
BN ELUORMIMES, ERIFREGER, MRYE X, SREAYENER, £1X
MEXE, UK. =i, WP SORXe, wa LRI Z 2 TERERR. b
% 21 A NSRS . WS RER AT FURIIT e, “LUKU R £HRILER, U
FRITERRL T, IS, LU A G R IS B E A2 D R, e o id
EAI S EAZENUEFL ST T PAEXMYIRS? H0E ! et icr. BUREA
N KPR P BRSO EEFD 4377 A 10 (5 38 YROF AN I T, 3 0 BE (6 M AS B 7 ) K 2%
M2 1000 JILAK B Ry g d N NSk, sehr b, bRt y, A2
PRI, E G AR B <Re B T AR . 6Tl i TR REE I, T
SF AR RS, SRR AR T, S I TR R R S IR R " (R
), RAHSAANBERET NIEME S BB URN DUKZ AT DU B, DR, LR
Gy ae BT AR iEs, “RERT IR ATAEym=h/c? =7.37x10™kg .
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