
the quadratic mass correction

�M2[m1, · · · ,mn] =
�2

F

dF

d�
, (22)

with F [�] =
R 1

0 · · ·
R
dx1 · · · dxn e

� 1
�

✓P
n

i=1
m

2
i

x

i

◆

�(
Pn

i=1 xi � 1).

The resulting expressions for the squared masses of all light mesons and baryons are:

Mesons M2 = 4�(n+ L) + 2� s+�M2[m1,m2], (23)

Baryons M2 = 4�(n+ L+ 1) + 2� s+�M2[m1,m2,m3], (24)

where the di↵erent values of the mass corrections within the supermultiplet break super-

symmetry explicitly. For the tetraquark the mass formula is the same as for the baryon

except for the quark mass correction �M2[m1,m2,m3,m4] given by Eq. (22).

The pion mass of ⇠ 0.140 GeV is obtained if the non-strange light-quark mass is

m = 0.045 GeV [11]. In the case of the K-meson, the resulting value for the strange

quark mass is ms = 0.357 GeV [11]. The trajectories of K, K⇤ and �-mesons can then

be readily calculated. (The predictions are compared with experiment in Ref. [11]. ) In

Eq. (22) the values of xi for the quarks are assumed to be uncorrelated. If one instead

assumes maximal correlations in the cluster, i.e. x2 = x3, this a↵ects the final result

by less than 1 % for light quarks and less than 2 % for the ⌦� which has three strange

quarks. Therefore, the previously obtained agreement with the data [16] for the baryon

spectra is hardly a↵ected.

One can fit the value of the fundamental mass parameter
p
� for each meson and

baryon Regge trajectory separately using Eqs. (23) and (24) . The results are displayed

in Fig. 2. The best fit gives
p
� = 0.52 GeV as the characteristic mass scale of QCD.

3 Conclusions

Inspired by the correspondence of classical gravitational theory in 5-dimensional AdS

space with superconformal quantum field theory in physical 4-dimensional space-time,

as originally proposed by Maldacena, we have arrived at a novel holographic application

of supersymmetric quantum mechanics to light-front quantized Hamiltonian theory in

physical space-time. The resulting superconformal algebra, which is the basis of our

semiclassical theory, not only determines the breaking of the maximal symmetry of the

dual gravitational theory, but it also provides the form of the frame-independent color-
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