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Abstract

The experiments of Project 8 have been excellent, but the expected goals still difficult to achieve.
So much so that some of the results at your fingertips were also missing. In view of this, the focus
of this article is to clarify several easy confused concepts. Only in this way, we can reasonably ex-
plain the experimental data. The main points are as follows: 1) The value c of the light speed in
vacuum and a particle with zero static mass, both of which do not exist in the reality. That is to say,
the so-called a photon’s static mass is equal to zero but has energy, which is a paradox that con-
fuses two different definitional domains. 2) In the reality, photons are high-speed particles gener-
ated by electromagnetic radiation. They must have the characteristics of (static) mass, energy and
wave, in order to describe the main body to aim at photons from different angles. 3) After any
main body comes into being electromagnetic radiation, its static mass will inevitably decrease ac-
cordingly. 4) The charge-mass ratio of an electron is a physical constant, which is the ratio of its
charge to the amount of matter, and is not affected by relativistic effects and electromagnetic ra-
diation. 5) The uncertainty of moving electrons is caused by random electromagnetic radiations.
Finally, it is pointed out that if the cyclotron frequency of a single electron is measured, and at the
same time, its de Broglie wavelength or frequency can also be measured, then its static mass can
be obtained. Even so, the expected goals are still difficult to achieve, because random electromag-
netic radiations are always taking away continually the matter composition of the single electron
being measured. However, this was precisely a result of the research obtained by Project 8, and
had universality, which should be reflect on.
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Project 8HISEIR 2, BRI B RBELULI. UETREEFAF/RRR, WRZTH. £T
b, AXRERETEREANEZRENRS. REXH, BRINAEESHEBBEZLRERE. ZEL
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FTTHNEARE, ZR—MBETHNRAZESCRKRR. 2) AISEH, ST - dEiEN =4 K
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RIBEZ L, AZAEX BRI AR ST IR . 5) BEERTFRIAF e, & BB R RREE S TE
Rl BJEHEH, WRFEN T RS RK RN, W N ENEAT BRKEMR, BTUEEE
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2015 4F, FRAITE (Physical Review Letters) - WLE|—FE 40 “ 5 i il 5 AH X518 (] g 5 it i
ST R SC[1], AT 2 ERME KRR ST 1 Project 8 SLER[2]. 1XSLIRIIRE A, 2583 1
BT AR TIREAE B = | (DM H, G EE T 2N REIEZS) . FE, ZRE
T Ial i fr R AR K 2008 25 GHz, W DA RBUR B BORER KRR o« B2 TN, X ERE — )
ST, AT LA R S [ i B S R D R i B R .

WRIEA IR, fEf B AT, BANR— TR, RSB —A B R R —N R i
To BRI T BFHEFATSHM Project 8 () H B, MRS BRI RE IR E 3], A @ 5 L[]
JERS PRI R B B, e S I RE R . WIRBRAE I E AR B ORI BEE, AT Dhdid 52 PR
PSRRI BN /12 AR E N B E R & . 75 R 7 I S 237 HEL, A vT ReRf e
HH A PR o

FriBAHREEE, /248 1930 4F W.EJSHFIEH, fEf g &, i — Mo RER, S8 —
FERNE H BN 12 bR 5K, SRR T, IF AR OS5 FriEsk.

2. BHEH VAL T EMR

A A8XT Project 8 HEATHLEGRANKITHE, L 7ERERIMES 317 R IR, AReEiR. B,
HLEWSEG MM SRR, DAL, 5, DESPERPDSEE o Bah i1, e HiEg 4 miss —iz
S EPTHENAE, EERERGEET 0, SUNSEHEIETFIIRIRE, ENSLHRAEER.
BV, PFrEE TR ES TEHEARE, K& —MNRE THAARE e, FE, Jsd
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MIOGET, J2 LA S = AR ) b1 BT BT (B LR Re B AN S HFIE, 208 T AN A
FERIIRGFRXAF A XERAE, ARAT A A AR S, IR T 0 AR 2 A R b k2> [4]

Rlik,  IERfH BRI DO A R SIS I 3 2 MR R R[S B R EEMFHE . 4, Xt
T FRP fidE/R, Project 8 FIRFEZA X2 4 F F5We ?

MARATTISEES B RE, &N T e R . EAAIRT I S, %A
WAERST . FEAT T REE N AE = Amc®, BABENME. 1 ERTR, s TR FEM S, ZaeE L E
WEENRY PR E Am = Amfy , L FHEGHONREE. K5, m 27K viIagnt, b
Zor I 3h 7 B (dynamic mass), BUFRAHXS 187 (relativistic mass), EARFARVERI B E. 0 ™ f& i T
i 5 5 (static mass), BFREF L5 & (rest mass), AR EYRE RN R E; 7=1/\11—v2/c2 RIEAT 2575
IRZIK R 7. [4]

XEWE, ZRBTRRE B, BRI RS R R R TR b de. H, AR
PR A HA RN, BT S RS A XA AR AR TR e R, P
Ho I = T T R E R . G, TP R R EARCE T BRI AE RS T BUR R R R ZE

A, WK Project 8 MIRMFFATREM BINBXLE, A TIE 2 % F IXRE 1 5256 77 28 K0 8 HH 3 1) )5t
B2 XTI, RS REERIETT . BAEICT Project 8 iR, HARARZEFH EAAT], HE&—
P B RAREE . UEAh, B URBAT, AT DU A B [ ek o ) S R, B RBA e R, IRk
HAR

3. EREEHHNR/RERE

AT BRI R, ST RORMETE B = 1 (DINBA T, W6 TR B TR 7 MBS
RIS A f, VB IZ B o 7E A5 FEAIRHE BN AT EE T, 7T B B )0 77 meo®r 551% 82477 eBv HI5 3K,

a):2nf7=%B O]

1% 557 55 ) 52 #(Larmor Theorem) & — 2L 1.

AR, F— ki & B 54 T A SRS 4]0 8 k), 78 S ELIX AN E e, AAT)
A B AR BRI R AELE . Rk, FBET B i LG e/m, R AEIEAXHE RS T e UK. i
m FE4 ] DAAIVEHIARRAT R A o B, AP35 B i 50, B S B 2 b T .

HIAE, RATLIEFZEIIFIC RS Sadash B FmE, FoRE M 1 i i S S g —
IR, moM m, SRR EEMGE. BERE, BRI R e/m &R, TEIER
i LE R %A efmg, BIFAT SYBINEE 2 L. R IR B e U B EL, AN SZ ARG R
LR ST RO, T IHAR R FOR A HUE, e/mo = —1.75882 x 10" (C/kg), RIHET A4 EE 5 Bfr i Lt o
Xfut, FATCEAE B2 B K B PRSI RS, IEW] T il T R L e PREEE E
i mo MR HIELR, HA BTEE efmo ORFFAAL . [4]

WERAREL DA LN e/m, FELSE MR REE B ATIR T, KIBARQ), #iA laedEF H X —
MRS TR AR £, 5 BRI E v K.

XAGEWH E AR, BT BN e, AP o/m SRR T,
M fEREE B RisshE R v £ Bt e SEAFER R CHE, FoAE#ERH— N REA
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MSEA AL Wl u, T RIE TRt e, AR A AR 7 B3I RS  BEDEATT i i
— R, BIEAMFERG B . BMEZ, B e/mg AR SYIHIEEZ L, BN PIERE S
SE U A2

Tk, TR RTE A SORSE BE A 3 m = myy AN, TATAF R T A GV 35K

EF, IR
2
a)=2@ﬂ,=-3-5/1—1§ )
m c

ARQ@H, HE U 0<|v<c. SE BG83 112 AR B

L BB 8L T [ Wk A S (Project 8) il A\ SRRt 764 & BAGHRIE B MIRTHR R, 1 % b
elmo FYRHL, WAL AEBY TR A BEARA HORS SR, W2 P T RO B RESIR £, WA IEEESR v
B 2 T o 2S5 HedR e F BT % 4 3R 4]

3)

R DS PE AR - B E R

AR 16 B FL T Bl R AR S S8 (Project 8), ARQ)MB)E X HE ., K AT TH LUl e 18—
PSR ANT G, HARENE S, g2l s —E s e e s b irif e fmE R . M,
TR EREIENSRE B IORTHE N, W RHEBR GRS A T, AP EESR £ FUBLE r DURIES)
R v, REAMHERBE. i1z m, REMEAA—A, BAEAMES T OB AR Q) F3)it
B, MEA1E B RIPME, BT 1% T R B R i s Bl A v,

4. BT HEMIRIE

H T R B S RO S R, B R T B SRR g FEASHE ) AEEAT TR 5T EE e/mo EIE 9 3 5 IX R
fEiZ T B R EYUE E, NEaghiER v -8R A NGB fOeE, 4 B0 7 I EH R mo i LA A
FIRME. BatEdl, EahdER v MFERHE T, ENNEIREEER fAMPUE1E r BERMFEN, mshE p
sREE E AR LU

BEAL, 5L e/mo BUIFAR — M . FERXIERER)—O, A =/MHILRBRAIE: [IRAER . BUEFAE f,
MIZBZEE v, EALRRMIRA ERER S8 . AR5 — 0, WA =M ORI : #5TE mo.
i p MfER E, ENGENONBRE. MRS R — M R(E, & iRt R 5 —
il BRI, 052 i 7 oo, BRI E E B RIS £, DLRHUIEEAE r MZEhEE v, &)
TeVEHE T B B i p SRR E. IX A, Project 8 [AFA AT BT I MO ME AL, kA& ANl P S 3
(Uncertainty principle).

T, MR T IRATRE AN E Pk SRR (B, 1927 48, FE[E M) B 22 5 AR 2 (Heisenberg) 1 IR, K
SeR T AL BB, AR UBRANER, S IRR . ZEE ARy HEhE p #E S, A v (B
RLE)TCIEE : ZE R v (B B)EN, 2 p XIEHE .

HRLXAT G, AT LUE B A E PR N AEN LS. 552 AR T, BRI LE e/m,
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R E AN E . SENUARK R ERZZE, SEsieE ] AR . K, frEdlhimgss <4
A p MER, WA v IEME” o R, SENTLUHEREZ viigshnt, 3hEeiaeE 0% e 2 & AR
M. B, PRl g “ Gl v ifER, 38 p LEmE” .

XAEEUE I T B — A7 E LR EAFE R TSRS FRRIEsh BT, eI T
B OEE DA EE RO R R A, X HAE DT AT iR, B 2, R E
AABTAR, PER 2 AT W YN T A — Do il . TIELEFRAT L AUA RS, BT A REAR S 15
W, EATR A RS R R A R E T . B AE = Amc” YRS Ok, Bt o b R R
N — 2 HENVFOREUR, B3 & WA E B (R B A )RR F — A F k. Xk, #—H
WA LR,

ZHT, EBHETAEAIE LIS S, AT SUE I T s T 1 E A R R T R A T (R D
Mg, T H CAAHEEFER, HelImm LA E A E S B, TR TrRm—EhE
HAL 1) AR - BT B, ELE AT TR ELAT AR [ 1) af S5 G IX /N HEIRT, BT 7R T — AN K B SRR A H A,
Mz ¥ LLIE. [3]

ERR BRI 5t,  DARAY 2 B i AR T i i, FHig 3 s it e i {l,  ART
HAE P HICHEAE co FTIBIIREI12%, AT 2 FE A ZAoRL 1A R LT AT 2R H Iy fURL I M F AL
KRN « BB EEEEIRT, 2F e AR b . T2 e e A2 5 ) B i e P T B () e FERL T
MR TEEE T IXEWRAE, W ERTIA R T e s S e, TR A e g
L R LT R AR, TR F AR A . W HAR, T P

B, HrEDKRAMA P hiEs), HEshMasEE1EAm P & (de Broglie) itk X R, HahE
p=mv="h/A FIFER E=mv’ =hf PRETIRHIHIGK, 2B A 1 MH12). KRS, WRE
I H B R P B £, (R EII, AR B A B R A B f, IS4 s nT DATE B )
mo, VARG ZABX RIS p MR E. (HRMEL, Al pg B drid 2 M LTI, RN BEALYE I Fa f
R ST A A AN W b R AR B R I B A, NZ T BUREL

B 1] DAt — o i, X P AR B LIE FRREEE S P A IR BRI, DAKAY S5 H -2 ) (R A LA
H, PLRgG2577 eBy, er”AERpLIE RRERR S AR o BEAS AR ST R A, B BT Re s E e g, /)
BN S5 a e, DOGTFRNIIEL, Hihahbe. (6]

ML PRI, WA RS R e, HE R E A A E A2 BUR, T S IR AR
EAS B R R, R, FTBAAR e, A SAAE. K, BB A E
S EHBEATLE (1) R R S T o

N, EARQ)FIG)HTfE XA G b, FRATE 5 H - [ 4m S ) — Se S0 Hd 2 [l
BTREER, RIBE T BEATLE ) F R S i v BRI T DA .

5. AIEHLARTE Project 8 SEIG¥IE

1 JiH L& (Physical Review Letters) HIASRIRSC[1]. A T HE— 0 B ARSCHOM &, 7R85 H R 45
BARMRTSE T, MG R BT B = 1 (DI HIEs), M IR R f, fia
IRZ v, LLPHAIE AT r, BEEYI R AR

HS SIS A U, MRS 3 1 2Rk HLBEN LI M s R ER . DR, 2T I e
e IRBEAE T HIER R mo FAPHIECR, B NEER E WD, B 2SSOSR . R alith ik
A RQ)MB) W, Rt KIAEE E b 15 R TS mo fEES,  (HIX AN N 2 5038 & 1 =] e st

5
HANS PrePrints | https://doi.org/10.12677/hans.preprints.41014. | CC-BY 4.0 Open Access | rec: 14 May 2019, publ: 17 May 2019



HANS Preprints

NOT PEER-REVIEWED

DUFTREN A

REFATFH

K fin BUEFAR r UNISEER v S =D ELRKIE. BA, B 1R RoRi Bz fa8m, wiE

FEREALIE ) HUR R A 22 T B IS B R v

j;'_ V (m/s)
0.4644727¢

788

786 0.4646947c

784
0.4649166¢

782

Frequency - 24 GHz (MHz)

780| 0.4651386¢

Time (ms) 1

¥ (mm)
0.8939764

0.8945212

0.8950660

0.8956108

Figure 1. The change law of the single electron's position features in B = 1 (T) magnetic field with time

E 1. BT B =1 (DBHA PRI EHFHERERT B T (LA

NTETFUN], R T, REEZER TR B £, F5aU T 4 Dy by o d)o R R
I f, 0 AN AKQ), RIS Z XIS v [FIEE, A58 5T R B IS sE R v 70 HI AN

ARG), RIS 2 MR o L 1

Table 1. The single electron’s movement data at 4 points in B = 1 (T) magnetic field

F 1. BETEEET B=1 (NS 4 MR Es R

point f, (GHz) Vv (m/s) r (mm)
a 24.7823 0.4649832c 0.8952338
b 24.7838 0.4648811c 0.8949832
c 24.7845 0.4648335¢ 0.8948662
d 24.7861 0.4647246¢ 0.8945988

F1HOEHEY, B TIEEE v ~0465c « IA, 6 THEFIOGHERZ LUEEIE I N
i, WA IZER LTS AR v KT, IR 6, = 1y ARK, G 70°. R, ARAL T
B IE V)& TT T RGN, & FEZH T a3 R v FFIR. WK 2.

K2, SBEES AR, AT AU RENEN, N5 E SRS, BT E
po AEIBETIZHT o B pp AT pos p, AT p, = ANRE. BIE p, R RIRPUERIVIL T, HizH
TIEEHEE v 77 R, SEHEHER v B, shE p IR EPUE 2T, siE p, BET
py Al p, FTRAGE T . B0 p,, R REOZ B AE R EPUE T € -7 i EA 2 . shiE p, KT8tz
B R [ B PR 2 T AR R . T (o, A p )RR IR IZ R T b, BRI E M B S N

BE, 2, — /e BR Tl e R B e as
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Figure 2. A schematic diagram of the decomposition of the momentum delivered by a radiated photon to the single electron

E 2. Bt TREE T RENNENRREE

B p ER BT RNEEE R v R B, RIEAKQ)MB), BB £ 4G Brgn, mi
TEAR r MIAHRIHR N . B3N & py i 5, SHEESE/N, ATECRAE T M b miB] o g iR
MELBENE . Wk 1 Pon, XA EBRH, ZHRBETHENEER v ) 0.4648811c Z2M2Hh T [ 2
0.4648335¢c, FHAIHEHIEAIEAE r AR HI A 0.8949832 (mm) K 3] 0.8948662 (mm). T4&, %S H T
f) [E] e AR £, AN 24.7838 (GHz)H N3 24.7845 (GHz).

SR, BRSO ST A B AR A A BENLE, BRIUbahE p, W EE 2 2P SURHBEAE . B,
EET R, B a SRR b s, DLE ¢ SBRARR] d Al Wk 1 s, %R T RS EE R v 4 A
0.4649832¢ JHIF% %] 0.4648811c, M 0.4648335c Jillf4 3 0.4647246¢; [RIN 5] A2 B HEHUIE 1142 r 1537
0.8952338 (mm)JH|F# ] 0.8949832 (mm), M 0.8948662(mm)JEIFF 3] 0.8945988 (mm). T /&, 1% HL T [H]
e £, 15 A M 24.7823 (GHz)BE A2 31| 24.7838( GHz), M 24.7845 (GHz)BEA2 F| 24.7861 (GHz).

M EIRMN b B ¢ FUSTUIRIG BB E, T2 8 FH 0 o7 A7 PRl A b J 38 7 3 1) KR} 2
RE. BT T, BUERNGEE B FIPUEE r SR EE. Bk, RIEAKG), BN ETRE
FIEE v MR e, ML e/mg RAERFE BN, WRGAE T BN R e AREIRME ©RFR
& omo 1 AP S, RIE Bhid 3 v ] DA ORREANAR, 45 - 0 SR 22 BRI 5 47 [T LU e/myo IR AT 25038,
R i 2SR B S S BE L (EAEAEIR P T R A — AR JLAS/NBT B E, X AT R
FESEE s, Hruhih, OIS UEM 7 AKXQ) IR L e/my ERHEE. T35, N TP H
Tk S 5 RS ) RIS BN IR R v BB PR, AN e — AN s RS F 7 R e —
o AE mpifiE A G B A R RE B, DM R B B R v 3845 2 2X3) Frffh E e .

6. &t

Project 8 AUSEIGMIAAIR €, SO SLIRTIER M TIRZ MAERE, (HIUNK BARTIAXMELLSEIL. UZE
THLeHE TR AR, WRZAE . ACIRY, Project 8 MIBFEFATHTRERIHOME AL, 1E 2 HLRER S T
SHERIAEE . BUR BB Z A9 .

1) HAEFRDCHEE ¢ AL RENEIR T, ENTEAAAE TS (E VB S22 L AR R
fH, BT R IR 2 F W — 12 Bl E TR E AR -

2) FEBLSET, T B AR BT AR R R T BT B (F TR Re R AR S RE,
LU AN A1 R A Ve 73X A AR

3) AR RS P A LR, BRI TR IR A B

4) LT o OB A, R AT S RO BCR B, AN SZAR VR R AT R U )RR
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5) HPAERENS, WERBAT BRI R, HE R AT AT R A S UK. TR ASEEE, it
AEAFAE. L, BTEshAENE, 2 HBEHLYER) R RLE S P .

FELE R, BT (a8 Zh R B, RSB PUE RN BUESER BT, B HUER Y
VTR RS B ERABTRE, P IR LA AL A R B S T I

fJE i, WRAEDN H T BB SR K [F], REIN H E EAT B B, ] LA R E
M, DRSS Z A N s EARE . (HRME, Priiin BARU R AECLSEEL,  RONBEHLYE 1
AR S A AN T M R A I R R T RO B o FELT AT AE— DR, O ELARE— AR B AT R
HAFI, X IEFE Project 8 AREIALAE A BTk UM FO R, HAT HatE, Nz

HEARAREE A PR 58 SR A SE IR T LAUERA[S], M52 BEAEXRAE N A (R PASE AR, DU 4t 5038
e WAL KRR T B AL — 4, SRRSO BRI K, SE— N A
PER I, A Ik, YR W LI i, A SR BRI AN B @ R A = A

R, ARIEAEAT D BB R R, R KGRI R B K, ALt 7 iR
St — bk . WA, FRZEBVIRILOURSE 2 BRSO, LB 1 R AH AT B H AT 25 W2
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