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A Study on Tachyon
—Causality and Pratiya—Samutpada—

Hyun Nam-gyu

Summary

The equation of motion in the classical charged particles caused unphysical problem of the violation of
causality. Though Wheeler and Feynmann proposed absorber theory to solve this problem, it remains to
be unsolved. So 1 discussed the problem in the case of tachyon.

Sudarshan and Feinberg suggested the reinterpretation principle to solve the violation of causality in
tachyon, but it raised the chronological order of cause and effect problem: emission of a tachyon may be
viewed as absorption by another observer.

In this paper I have compared the concept of causality with that of Mahayana Buddhism, therefore it

seems that I may substitute “causality” by “pratiya—samutpada in the case of interaction,
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Figure 1. A Minkowski diagram in which two
space dimensions are ignored. The
angle is such that tana =v/c, if v is
the velocity of the frame S’ relative
to S.
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argieh(Newton, 1970). ol€ #HAE 7te A2=2
st BARE AAE A5TE THFA A%
ol olalg dAL slslshr Azt (AR A
St 29 oy A e FENA %e
t}.) (Pav3i¢ and Recami, 1976b; Recami, 1978)
r B4 a2 AuA M HERLEA A
ad Qskge) Hdg AAEY A4 Sl EgAd
4 gledl, o] L TEALE Dirac, Stiickel-
berge}t Feynmannd] 2|3 A el (reinter-
pretation principle)st zydo ez FosicHPav-
si¢ and Recami, 1976a). olol| sig FalA<l €9
& 317 98 5T Hee it B AR EE
of skl 5 Bal A B aoldl 49 EFIlE ag
A4 E 34 BzHMaccarrone and Recami,
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Figure 2. OA is the world line of a point

moving faster than light.
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(14) —m?<£Ag<oo
o2 Ay SolAu o B 09 g v
2 AEE £ doh
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Aol 4 Bg AT A4 Acl4] W23 wetsle T
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JARE AT A HE2F Az S AN
2l o goll bl T7t Source Bell4 uhds]
o detector Aol 2|5ted Fslm ¢k JlUaAE
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Figure 3. The figure represents the exchange
from A to B of a particle P with
negative energy (and charges) and
traveling backwards in time (t,<t,),
For subluminal observer moving
along the positive x—direction with
speed c¢?/v<u(c, such a process
appears as the exchange from B to
A of a particle Q endowed with
positive energy (and charges) and
moving forward in time: particle Q
result then to be antiparticle of the
initial particle: Q=P.

o]9} o] Sudarshan$(Bilaniuk and Sudar-

shan, 1969, Bilaniuk, et al, 1962)s Feinberg

(1967)& A4 Al & HEA7ld AFE 9
d4L A4 38l 5 dekn FARGoG A
a4 deinke2 e Asg ¢ EBAE A o
Aska] XYt =l FEE Pyl Qo F,
Benford(Benford, et al., 1970) 5-& & ¢ =3
4 QlalE Fa dbe A folle Aal o] sHEshA
ob il E A AT Foie Aol &
7Hede 3o, Pirani(1970)€ %9 oz
234 q)ajole] HEE £ o § Fo] AFAE F
¢ 4392, Rolinck(1969)& & 4bg o] 4He]
BazgE Lgste ol F¥ol wElAHdl 2
€ 222 Ay dele A 3L Mgt
Yoshikawa$} De Witt(Bilaniuk, et al., 1969)&
Figure 49} o], =mlek 4} Az} 3bA 4| 73ol) 72
< AR A G dalel et ojaol} AT 2t
A8 FRE vz 24 s|=2 ANy delsk 44
g 4 gd8¢ =stgdch (=), Figure 404
A'BJX Foltt).

Figure 4. Effect in frame S(x,ct) appears to
preceed cause in S(x’, ct’).
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274 Eobd d3E die FL AR AT
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4— 5% A Fo| 2UaE 2EclE A ok Chodos,
et al, 1984) Y o] & o] EH<l Aol ¥YA5 3
(Eecami, et al., 1986), neutrino oscillations} =
JAA AF AF8 4899 o2& A 4HGian
netto, et al, 1986) A}4 5L FEE aisjc},

AYE ol AIAANE A Y249 g}
71ee 4d¥doz a2 FRou HaHy k)
29 ZAol HAAE ofx o) HEA Sl Aejald),
Gleeson-(1972)2 tachyon?| &kl 9)e] o) 2
Al Aol Ll BRI Yzlolr] = Foj
7€ HAJIAE RED Adsigch Ey
Peres(1969) tachyonel] o4 # 3] operator7}
self-adjointd}z| ojj3k= 2 observables] o}v)=]
Ay I43L A2 $71 gel 4 (edel] Ebr] o)
L)Y ELL ooujs} gun =g e
4 tachyono] 413 & Agsheel 44 e
o, <dsE el "B4go] Yojid 4 glome
AT & 2l elrl o] AgsdAHE by
% e BRTFHT YL 4 dod Az
+ B3kt o o4 feE N3 FE old
(F2HE, 1972) BRF2AY sl 24 75
A€ =4 olft obd ArkT Jue(1973)& &
shdct. At goldt MUY v A5 A
A€ WEA Dol ¢ offr} g ¥ 4
A€ Ak, Van Dams} Wigner(1965)7}
Lorentz—invariants}>] $l&4 29215 o] 48
Efefio]l Yucl waz ¢go 435 atlso} ¢
e A#E FAslolok Ble, (45ago] Yy
o eE 422 Ay 5 gD Yojolu E o
$71 glcb)& Wigner®] 2 #j(Recami and Rodri-
gues, 1985 F5¢ ubsich  2uw] Els]Lo|
AR 22 YA4E £ 4 WYL e
ot &, baryon F4]§ E& “FEE"L FA&
HAAE FFHAQA olfE ALl AYAFEL
o2 2o MF E£FFE shro} g p?
=m?0. =e}4 £3i49 AAAFLE Y44 o
Al bl atell Sislng sQalEe YWuc me

A YYD 4AYAL 22k K 048 2
Bl &g PP wgel o4 RY e
“Kaon™®| Compton s}x}¥ct 94 32 32(Dar,
1964), Wuct wg 452 2gste ¥ FE
2249 & Kaono] &agciz 4§ zHsla) i)
Hebd BT x| “Fo"(M*=M+ip) 4
e = bradyons} tachyon®] E{} 4ejelas z &
e} Recami(1968)7} 7} c}. Sudarshan(1970)
X nucleond #32 5% F7b2} €3} baryong 4
i 5+ tachyon ®o| f4tdsl cf2AE s|ws)
Aedl, T4 RelrlL BL dge N2
749 “renormalization™?] s}54lell & o}shd,
AL (ebrle BS Subste) Eelda gae
AAYete AL ArAAk HAefm FAYc}, o
9 ol 43 4EE olMste ENFIAY clas-
sical tachyond u}4-3l2 2| §48= hadrong 4
ZAdtak. 24L& sk Felo & tachyond] T&
L2 Fejddld oo

r
la | <— 2

o714 tachyons) HAYg m=iue} shal

e—ﬂv |2
r

le |

ole® HAql F%9 7 9ol Yukawa potentialg
Yrhe tachyonst Eol & ulelr) 29 d£aq
BEE 718 A 25| o (Castrorina and Re-
cami, 1978), o}& Figure Sell 4 &} 3to] 4w 7%
dtct. & Tachyongo] F@efo] 450l ojzan
Ul wgke 2 AYste delr| o sl
¥o|7l Az = 2 (Recami, 1¢° Pav$i¢ and
Recami, 1977), o]+ hadron®| &.0.3|4 fEfslol
At & Eb7)L T7h t=09] 4l 7ol Aol was)
°l spacelike ¥4 AP§ wje} Paoj] o]2a 4 %
9 $55 S& £ debr) o] Hol iyl v}
822 space-like 24 PBE aje}rqs BA
A o2 +F& A4 ¥ 4 9)-&-8(Recami,

1984) BodFa 9ic},
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Figure 5. A tachyon T moving in space—time
along the spacelike curved path AP,
so to reach at P the zero energy
~sate. According to the nature of the
force fields acting on T, after P it
van proceed along PB, or along PC,
along PD.

2) ARY BWel R =9

ook ely| o] Aot ze=EE ¢ AR
Ase & Pzl wdtd Fretn ¥ 5 dE
AL b2 Ratatel] HAAE A EE HA4H
= uqs Ak B5Ee HubgiojcHRoot and
Trefil, 1970). VU A AL 2 F 4ol9
2 (2 FAAA) FAZAH FAne, L4
3 o JA2 ste &, S ik ¢
ole Az ¥ FEci(Newton, 1967). =t
244 Ash Br} alsbitAlell slciwl, £WES 99,
wEeS AR Foygdoh, Agl B sol9f ozt
AE AEeE AR ANAlT of§ AIF HE
£ 23 3§ A e A e 2
A A o), 43 A R A 3N
Are] 442 ¥ 4 dek. &, A7t B dalolele
AL Y42 A ¢y, ty, ta, oo hobet AR}
o A Aol dolvhal g4 o 61+ T, +T, ta+
T, A Zhole} dgtgle] Brl wadtcid Ax B
¢ fiqlelebm F &AL Aoluk Brh 42 e 4
280l vehdeld of @ ofw o] B Aslozl

o owg 4 s Ak

oloh 7o) glelzt Asbol A Aol At Bel
&7shAY Brh Adl #fFsE Hole TR
e o2 Az Te &0l YAE L2dets
AZ 4 BE Astekn soksdch chebd ByEol
Q)5 Ak Aolel FHE Helshe ¥yl o
Uog sz deledl £ AT wRHoR
40| ohjch(Newton, 1970). AH4 =A<l
Ql5& olaf®al opiel AMY AxEd 2
A & 4 g 3 Res, Askge] el Az
pole] FAbdol BEE YarAoR T 47
2AE Apolo) MELEAL A EAHA ol B(FAHA
2, 53 S—matrix o] &) FZolAs HAZ ¥
AAG AP ¥alch(Recami, 1970).

Asksb elel %752 gerhe U E &v
e Mdozd “Adag"s dod ole
ool Azl kfTshA gEche “ETERR"s
ol v} 5t} Csonka(1979a)& zldolzhgo] abEs
£ ol 2ol ostd Ebrl e ERANE 4EAE
| 2 A" 4+ gdgtE 270 ehl ol EA
¢ 4 ge% ololshe Aol ohvich. mbeF A7kt
ARY w2 4o) okl ¥ 2L Kol X7 Azt
£ wlZA7lE o &l AHAE AYE Aol
2 27 E4ggol TE MY e ol 2Fel vt
Z A Aok ¢ ZAolAa A QAzgrct of Uk
Aql Qlztg Aels} 2yl Eeoletuts € 4 9
£ Aolebn W3k Ach

o

prs

4. ARA wE

oj Atz 2+ xolel 4 BalA, Bl 222 1T
o HEMFMS AANFE e7le TE AAUE
o, Sz TE wdste A Aol =iA ¥
A5 2L F45E B abziol vFdl 47
W A4 9% Ase g £ dEE 2otk
o714 Adl g Bt Te Ad4=§ 77 ust
Ve} e uc?/Ve ZAdAE A B atiA
o] 354 Ax 940] 1 B Azt "ok
%3 u=c?/Ve]l ZANAE BR/ TESHA ¥
o2 54 EE} soky Held, we¥/V HE
Adl AN A B A Ab 9ol HA T
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&} alabzio} 2o a4 Yzl & 4.@.4?‘4
aolol slof Aebrl e TS w47m A7r o]

2 g45s Az A7ck =2k @giEe AE
219l BE Az sl Sol wbsled fkEE BE
el AZ A3 ygtoo@ izt Az I
zlol] o) Zsbe 4L zelsidriy & 5 et
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