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Interpolating Dynamic
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e Clarify any conceivable confusion between
Infinite momentum frame and LFD
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* We connect two relativistic dynamics,
proposed by Dirac



Interpolating Poincare Matrix

0 —Kk' K2 _K3 [ 0 DI Dz K3\ K'= _K'sing - J? coss,
Kt o 3 -2 -pt o0 J¥ -K! K2 = Jlcosd - K%sins,
My =1 2 3 1 ﬂfﬁi} N 5 3 5 , , ,
3 K =/ 0 J -D* -J° 0 -K D' = —K'cosd + J?siné,
3 2 _qn 1 11 b , , ,
K / / 0 \-K° KK 0/ D? = —J'sind — K2 cosé.

TABLE 1. Kinematic and dynamic generators for different interpolation angles
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« Among these Poincare generators, these three generators are always kinematic in the sense that the x™ = 0

plane is intact under the transformation generated by them. o
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* Light-Front dynamics (LFD) has one more kinematic operator than the Instant Form dynamic (IFD).
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Novel Scaled Interpolating Variables
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Boost operators
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Rotation operators
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Kinematic Generator X!

K!'=_—K'sind — J?cosé

a2 . ]
(n:r_]:s A< —o0E e Sind-

el
L =

sin 4 sin oy

VT
0

i a2
sin(a1 /2)°8

gin & sim g M 1‘{}
Ve U C \WER
- 1
oS ﬂl ﬂ oS tj“;%: Ok { T
0 1 0 -
2 z*
cos d sin o cos 8> cos g —sin & )
—v A ), l\ )
;’\] — —El
1 2
—(4 + B19)
4
B1
—if1E1 — -
’ V2
0
B1°
\

B is the rapidity

v = ,-'jflx/E
12
o B\
4
B1
V2
1 0
B1°
1-=
0 4



o151 Kt («+/V/C,al, 22 - /v/T) Kinematic Generator K?

!’Cﬁ — Jlcoséd — K?siné

() 1 0 0 0 (%)

W
N 'E,'dg K:i ¥g = fg‘\/@
1 e i e
1 0 cosay O sinog T
Bl = P 710 42 e in 52 sin & sin o i 2)2§ 0
7' () 0 1 0 72 (1_ \ /CDEO cclru;crg sin & 0 mci%lcu bm{ﬂ.g )°S \ (_1,‘ \
z"- 0 —sina; 0 cosaoy x- 't _ !
=)\ ) % 0 1 0 0
L2 ] T e s 72
| £ sin 6\;%1 Qg 0 oS Qo cos u:'.l;"%n ay £
« K!' plays the role of rotation around vy axis 23 . 3
. . . . . i 2128 s & sin a . 62 oS (o —sin 62 .
for all interpolation angles in this new basis A e S i A )
. k2 plays the role of rotation around x axis for VC \ VT
all interpolation angles in this new basis : -
P 5 2/t 01 0 0 7l
21710 0 cos (g Sin am 72
. !(lnematlc.operators .exclu5|vely mdgpendent of - 0 0 —sinog cosas 2
interpolation angles in the new basis \fo) \ \wf)



e

()

Dynamic Generator D!
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« D', D? are dynamic operators
in all interpolation angle

K1, K2 and J; are kinematic
operators in all interpolation
angle and K3 is a kinematic
operator exactly at the LF

We observe that all kinematic
operators exclusively independent
of interpolation angle in the new
basis and they are form invariant.

Generalized Helicity operator
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Scalar particle and its anti-particle production by two neutral massive spin-1 particles
e Seagull Channel
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(P)T =/E2 + (P*)2sind + P* cosd
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Energy-Momentum Dispersion Relation

Instant-form dynamic
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Conclusion

Novel scaled interpolating basis can recover usual dispersion relations in IFD, LFD also in
between

It can produce form-invariance characteristics of kinematic operators which clearly
distinguishes kinematic operators from dynamic operators.

The functions of kinematic operators also can preserve the form invariance in the scaled
interpolating basis.- Generalized helicity operator

Scale interpolating variables can be used to magnify the vicinity of zero modes which
enables us to understand more physics in the zero mode.
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Poincare Algebra in the new basis ( 45 commutation relations)
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* Apply to a rest particle of mass M with spin S
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