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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 I 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 | 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 tanax=v/c, if v is
the velocity of the frame S' relative
to S.
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Figure 2. QA is the world line of a point

moving faster than light.

4 Aek Ml Bal Av—-279 HA #HEA
of 4 —A o] mo| L 4—FF o] P=(Er, P)e]
xapgko 2 Vol 52 AYsle vl TE 4
B& #sl4 wigotn szl =zbed =h¢)(natural
unitjoll A 4—§5% WFo] 2T =E b 43}
2ol ¥ 4 Utk

(1) M=y/@2-m®t/ V2 M (R 2 2EA])

(2) 2M | ® | =o/[m%+ (M'2=M?)] +4m*M?
714 23 Ae 32 A% Mol Moz 2%
A gow ol byl T(Hz mol AAlgle])E
34¢ 4 ok Er=4/P%-m%i ojsld (242

(3) A=M?-M?*=-m*-2M Eg (w2)
of sx t}-2 MAA4e] ARgch

4) —M2(aL—v?<L—m® (4y43)
= V=[P |/Erq HA4E A4Lskd (42

43 ol £ 4 ok

(5) V=+41+4m*M?/(m?+A)?

534, 5% 459 el T dlval Eqzt 09]
2 &5 | P|=mcoj22 Eal A FAPo
Zo]5x %A+t ojxd g transcendent tachyont
Wi 4 7 gk o] A$= (et Er=0&
9l Atzt

(6) a=-—m? (V=0o, Er=0)

o}, A& Yeldl 25" transcendent
tachyon(antitachyon)®] u}2.2 transcendent arti
tachyon(tachyon)8} F4-¢91 F5st=2 (642
tachyongd &4dte S¢Aq A2 £ 5 Uch

chgo2 ols} fAlslAl A=z atZA A e}
€ TE &4l ZASalE 4—5% 2& g3
2HE

(1) M+/P2—m?=/57+M"

ol 4etd a=M*-M%

(8) a=—m?+2M Er
=,

(9) —m’£aco  (F4)
ol ol Ak 0olAv oo ¥ 4 ok 53,
24 2% Eb7| 28 F48E AfolE Er=00]2
2 (glezdyg A=-mi(V=co)7} 4R
olghe FAlol 4 Rel AL-—miold TH FF
Ad—mPo|d 1§ e B9l e ¢+



Tachyonsl 3 HH% 5

slek,

24 B Aol ol gt AANEEF uel 32, el
29 £5% Vel 39, u-vc®f d of 24 A B
7} tachyon(®%+ antitachyon) T2 z&dle 7%
& A#stat Azt TE dwhdste 2% AzAdA
-85 22 4AE A, Ad BAL 3
EAll4 (1), @A22yd obs A%e] 4ud

*

(10) AA=Mi?-Mi=-m’-2M, E;

(11) M2 E—m?
22} Mpst Py=(Ep, Pp)¥& 747 %4 Bo] 3
A ekat 4—-FFgolet s, TE Bell 450
of & thgAle| 47t}

(12) VRZ+Mi3+ /P°—m?=
M'2
o714 Mad Be| 35 4ele Yaaldelnh Ap
=MZ Mgz} sid,

(13) Ag=-—m?+2mMgp(1—uV cosa)
ot 4stedl, o4 m=Eq, MB—-EB—JW
MZ\- 7zt Tel B At 24 Aebo|o a=u- V
£ ugt V zo]g Ao|ct o] afelE

(14) —m°£Ag(oo
olBZ ALt SolAY o =x 09 e e
2 AR 5 et

olgfztol u- Vil Aol glol A Acl g
2 EANA = ebslE TE WEA71& 7 $oll o3}
o FAldl obg Algol utEsch

J(Pp+9)2+

15) [Aa=—m?—2M,Er (—MZAa, £ —m?)
{AB=-m2+2ETEB(1—u‘-V) (gD~
m?)

ol FrAbslAl Aol A% EA A - Vc?
o cHsled e}zl TE Fsle A Sl ob2 4
<ol FAlddl mkEE|ojof ghof.

(16) [oa=—m?+2M,E; (Aa>—m?)

{As=—m2—2ETEa(l—u-V) (—M%ag
£ _m?)

g u- VDA A9l kA HE 24 As}
T 42412 B} o] & F4she %53l Adl 3

A& #AHAd A4+ Brl TE 43122 e 4
o] Agjgich

VPi+ME+ /P —mi=(Pore 2y

&

ool wisled (12)—(15)4 3k wl%3t A4 392
Ax® ohgah 2L ANE 4L £ 9
(17) [Aa=—m?—2MA E1 (&Ax£—m?)
.{AB=—m2+2ETEB(l—ﬁ-V) (ApL—
m?)
ol w-Vacholaid Aol Y HEAA Py
st P7h o A Aol A& At sbe] Pyl
Pojojol gtu g 42 dHolz st 7-Qo|ojo} 3}
o, Adl YA HEAd4 HE Aol elrlL
Trh $5% V8 43 45k 498 Bl 3
AR HEANA BT AT G4 el To}
TEF -PE AT dess AHY 2o
opx2to 2 - VA% skl Eal Ael )
& 2tEAol 4 A7l Eb7]2 TE F4s5ts 70
¥4 Be el7le TS ¢3dt Aoz aaso
2 g Al gl
) \/P§5+MB+ \/Pz—m2+ .\/(PB_p)2+

e

o] BfolE (1743 f4lgt AAE chgds 7
o] dew.

(19) (Ba=—m*+2Ma E¢ (AxD—m?)
{Aa=—m2—2Er Ep(l-v-V) (8>~
m?)
ol w-Vcio|dad, Ppol Prh $9 24 4ol
de Aol dsld PplilPol 79 = 4z oy
e Afolat shedte Bal Aol Az 2 EA
ol 4 $-g = elrl-& T F471 Boll YA 24
Aol A Bg AT A4 Adl4] upE sl dielrie T
€ Bl E43le Aoz RS, 53 o) AL
ol dolA Axut Age F4lo 00) H F Ydow
2 & Ax=00]d 2MsEr=m?|x, Ap=00|d
2ErEg(u-V—1)=m?7} 47 &c},
ohal wabd, AE4 Aol 4 xuabg aeld &
5 +V24 Source Aol 43¢ detector B7}z| o)
Ex epsl 2 TE A44€ o, $dejuzu,~c/V

—75 —



6 Cheju National University Journal Vol 23 (1986)

ol Razte ezl Trl 748 $58 7+ A2
2 ¥ Fo|d, £do] we¥/Val o A &
o o AE Z2 AR sbe TE & HAojeh o
€ 59 AV %42l x kg wel $Aol ¢
Bzt A4 o 2 A S A
e @ &0 Webrl & T7h Source Boll4 w45
o] detector Aof] ¢|sled F4sx ok ol AE
7R ol R A3l AL Al 2 A o E
Figure 33} 7o| vepd 4 olel

|,

X Xy
X eap——iy—— 1
() (x7) \\
N\
y

[to>t2]

(P); —q:E(O;T;P(O

{t1,x4) A B ) (t2,x5)

7

(Q); +q:.E>0; T PO

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 (t2<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,
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Figure 4. Effect in frame S(x.ct) appears to
preceed cause in S'(x, ct),
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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
state. According to the nature of the
force fields acting on T, after P it
can proceed along PB, or along PC,
along PD.
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