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Abstract 
Atmospheric ionization and cloud radiative forcing are extended fractal as a 
cosmic-ray-charge-cloud superfluid also to biosphere. Measured air ion vari-
ations in vegetation areas are proven as an alternating flow in a chaotic circuit 
present in all points of atmosphere and biosphere. Within the additive model 
of continuous creation of matter, a quadratic model also describes organic aer-
osols and links photosynthesis to cosmic rays.  
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1. Introduction 

Galactic cosmic rays (GCR) and aerosols in Earth’s atmosphere and their role in 
cloud formation are controversially discussed [1]-[3]. The hypothesis of GCR-con-
densation nuclei (CN)-cloud condensation nuclei (CCN) dependence in clouds 
(GCR-CN-CCN) includes organic species as well. As an external source, organic 
aerosol grows CN into the size of CCN [4]. GCR sources in the atmosphere act as 
both sinks and sources for aerosols [5]. Measurements have indicated that organic 
species may make up a significant portion of CCN and contribute significantly to 
the aerosols in the troposphere [4]. Despite low vacuum energy density of GCR 

( ) 3GCR 1 eV cmvacρ −⋅  which combines a low GCR-count rate with ultra-high 
GCR-energy the influence of GCR-CN-CCN on climate is discussed. ( )GCRvacρ  
is comparable to ( ) 3CMB 0.26 eV cmvacρ −⋅ , ( ) 3star 0.3 eV cmvacρ −⋅  of the 
microwave background (CMB). A fractal zeta universe (FZU) extends the GCR-
CN-CNN hypothesis to a cosmic ray-charge-cloud-superfluid unit (CRCCS) where 
spacetime belongs to an iterated, complex, non-conserved, overdetermined Lagran-
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gian with third derivatives in a Schwarzian derivative [6] [7]. Additive or multi-
plicative creation of matter also includes the origin of GCR [8]. GCR-isotropy fa-
vors a homogeneous model for every point. GCR CRCCS is a self-similar bifur-
cating spacetime where strong tensile forces are responsible for GCR [7]. For all 
points, CRCCS is an open but interconnected system of spacetime oscillations. Large 
massive fragments of positive charge and negative air ions are surrounded by non-
radiative bifurcating spacetime trees (BST). This behavior is a peculiarity of the quad-
ratic transformation of the Weber invariant ( )f ω  where ( ) ( ) 2f fω ω′ =  [7]. 
A non-stationary BST-GCR-source is claimed in every universe point also on Earth. 
FZU is capable of including the cosmological constant problem (CCP), quantum 
entanglement (QE), cosmological redshift and expansion and the speed limit as re-
alizations of simplest cycles of spacetime curvature. The present paper claims that 
photosynthetic reactions are bound with low count rate to BST. Ambient ions are 
continuously generated by galactic cosmic rays at a low rate of 3 1

GCR 2 cm sρ − −⋅  
ion-pairs at ground level and up to 3 1

GCR 20 - 30 cm sρ − −⋅  ion-pairs in the up-
per troposphere leading to simulated CCN ion densities up to 104 cm−3 [3]. The 
ratio of vacρ  to molecular 310 g cmcoreρ −⋅  in the Earth’s core gives a factor 
1031. Measured ion densities 5 310 cmionρ −

  in vegetational areas are 1010 times 
higher as compared to ( )GCRvacρ  which are a few protons in 1 m3. Photosyn-
thesis is explained by excitonic reactions and photon exchange of about 1 eV with  

bound energy 
2

04exc
eE

Rε ε
=

π
 of molecules of charge e and radius R [9].  

Photosynthesis is correlated nonlocal in time over years and areas of km2. Solar 
incoming flux of about 102 Wm−2 and organic binding energy of about 102 
kcal/mol corresponds to organic matter of 1 mol for either 104 h on 1 cm2 or for 1 
h on 1 m2. GCR area detector arrays use a relation between energy and correlation. 
Due to BST the present paper suggests a participation of ultra-high correlated 
GCR components at photosynthesis [5] [10]. In vegetation areas diurnal variation 
of positive and negative air ions at ground level is 0.294,0.480,7.62ionρ =  and 
that of positive air ions is 1.890,1.380,4.94ionρ =  in units of 105 ions∙cm−3 for 
e.g., Papaya [11] [12]. CRCCS is a quadratic model for creation of matter like a 
zero-energy universe/cavity, as a nontrivial zero of the zeta function [13]. Mathe-
matical BST-sources are zero-energy cavities as stable orbiting zeros of zeta func-
tions by quadratic mass iterations. Oscillating spacetime-curvature is stable peri-
odic orbits of elliptic invariants with unstable bifurcating k-components. FZU 
proves a self-similar ratio 2010BOκ   of the order of the Avogadro constant. Self-
similarity of the cloud-in-cloud mass ratio implies self-similarity 4

BO BOκ κ→  
[14]. Also, ion creation experiments at Alpine waterfalls or by aerodynamic 
breakup create large fragments of positive charges surrounded by negative charge 
[15]-[17]. CRCCS created from a zero-energy state is a three-component open 
system with complex Lagrangian. A complex Lagrangian algorithm is described 
in Section 2 based on finitely generated binary elliptic invariants. A theta constant 
source of CRCCS is proposed in Section 3. Section 4 discusses a possible three-
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component state of charges, bound states and complex dark matter. Section 5 dis-
cusses correlations in photosynthesis. Open cloud systems of ionization, nucleation 
and coagulation are described by an overdetermined, complex Lagrangians 

( ){ }( ) ( ), , , , ,L F f z z L F F F F=     by minimizing the error caused by the Schwarzian 
derivative ( ){ }, ,F f z z . If iterated L  contains quadratic mass terms ,m mδ δ ′ , 
negative fluctuations mδ  are possible. A negative mass is required in the addi-
tive model of continuous creation of matter [8]. A tidal force or van der Waals 
force depends on a product ,m mδ δ ′ . Section 5 uses a mathematical one-to-one 
relation between organic molecules and binary invariants. In Section 2, the paper 
claims that the increase of atmospheric GCR rates at ground level up to factor of 
1010 from that of vacρ (free space) is caused by elliptic invariances 1f f→  and 

1λ λ→ . Measurements of high values of ionρ  in vegetation areas indicate the 
validity of e.g., a 1λ λ→  transition where the Legendre module is viewed as a 
current density [11] [12]. A discussed amount of BST energy claimed in Section 4 
is used to explain that artificial photosynthesis is currently difficult to control. A 
possible use of ultra-high energy excitations at quantum Hall effect (QH) and in 
biopower plants has been predicted [14]. Aerial biomass can be modeled by a 6-
parametric Lotka-Volterra (LV) model, which justifies a quadratic map [18]. The 
logistic model is contained in the 5∙4 parametric quadratic map ( ),F f z  used in 
the present paper. 

2. Complex Dark Matter and Elliptic Symmetries  

Spacetime and physical fields result from a minimum of a real Lagrangian L. 
Complex structures yield an overdetermined functional L where nonstationary 
states are plausible by error minimizing least squares. A complex structure is dark 
matter above a detection limit. A complex differentiable state requires a holomor-
phic function. The holomorphic Riemann ξ -function is fractionally substituted 
at its zeros ntz  which serves as a definition of rational values. Chaotic maps 
depend weakly on the starting point. Subsequent rational quadratic maps tend to 
binary Weber invariants ( )f ω  and create a complex multiplication endomor-
phism for periods ω  [19]. Iterated units ( )lnl f ω=  become circulating due 
to the theorem of Sharkovskii. An optimal regulator index detR l∆ =  enters the 
complex conformal Lagrangian as a minimum of a quadratic form in l with aux-
iliary Lagrange conditions. Determinantal complexity of ΔR  reduces approxi-
mately to a simple trace of the matrix exponential of the Lagrangian L . In a first 
approximation ΔR  is a circulant closed contour integral exp d exp dL lν ν=∫ ∫ 

. 
Cyclic l  in L  are expected as roots of unity on the second exponentiation level. 
This corresponds to an additive term in L  given by the Euclidean norm which 
is equivalent to a quartic Bezout matrix 4B  within the algorithm in Figure 1. A 
singular 4B  results in a holomorphic 8B  whose frequencies are relevant for 
physical fields. Starting from the unit ( )1 e e

zntntz n
n

ξ −
= =∏  the entire polyno-

mial ( )zξ  contains all frequencies. The iterated ( )zξ -function is then a clock 
frequency ( ) ( ) ( )( ) ( )kz z z z w z wξ ϕ ϕ ϕ= = ∂ ∂ − −  of an algorithm for the  
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Figure 1. Schematic algorithm for a complex, unified Lagrangian ( ), , ,L F F F F  . 

 
optimal regulator ΔR  in Figure 1 for l = lnzk. 

 exp d exp d 1R l Lν ν∆ ∫ ∫  

 

 

 ( )d d ln 2
nt

nt zz
L z z k

λ
ν ν − π∑∫ ∫



 

 

 

which is invariant with respect to symbolic linear transformations ( )3γ φ  of cu-
bic invariants. The Schwarzian derivative ( ){ },z zϕ  

 { }
2

3log ,
2z w z

z
ϕ ϕ ϕϕ

ϕ ϕ
 ∂

∂ ∂ = = −  ∂  









 

is a negative for a non-symbolic quadratic map of cubic roots in ( )( )( )3 f zγ φ ω   
which is a criterium of a chaotic map. For subsequent regular, chaotic steps 
( )ξ ξ ξ  and ( )( )ϕ ϕ ϕ  one gets a scale factor ( )R t  

 ( ) ( ) ( )exp exp 2 .k
k L L

k
R tϕ ϕ λ λ= = → →∏   

A slowly varying Lyapunov exponent Lλ  constitutes the Ricci scalar 
2

R R
R R

 
+  
 



 with scale factor ( )R t . An extra term 
2

5
2

R
R

− 
 
 



 describes possibly 

matter if trajectories vary slowly [20]. Complex conformal non-stationary pro-
cesses are reducible to stationary processes inherent to real spacetime for a real 
Lagrangian. Functions ( ),F t z  are equivalent to the inverse fermion Green’s 

function 1G− . Mean fields are ( ),F t z∂  that enter the following algorithm [20]. 

Simplest cycles yield are equivalent to an addition theorem where the Euclidean 
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norm ( )qN E  of four states equals a Bezout matrix ( )4B E . A singular ( )4B E  
corresponds to a non-singular ( )8B E  of order eight, which corresponds to a 
holomorphic four-component complex quadruple for elliptic addition with units 
E . Terms proportional to 2µ  and 3µ  in Figure 1 are viewed as ionization 
rates, which is plausible because the geometric zeta function ( ),lζ   is Bose-like, 
which is kept constant here. The paper claims that atmospheric ionization, cloud 
radiative forcing, and biospheric photosynthesis are linked through CRCCS by a 
conformal complex Lagrangian. Within this view, the dark, highly correlated, 
non-radiative, non-dissipative state should also concern the biosphere. Moreover, 
the quadratic transformation ω ω→ ′  obeys symmetries ( ) ( ) 2f fω ω′ =  
with involution ( )2 1i λ =  where ( ) 1 ,1iλ λ λ λ→ = − . The paper claims that 
the BST flux increases again on ground level as a result of involution ( )iλ λ→ . 
Physical fields mean one-periodic states. Oscillations in a negative differential 
branch of a chaotic quadratic map ( )( )( )3 fγ φ ω  for a cubic ( ) ( )4 242i fλ λ ω=  
are related to a mass term 0m mδ δ⋅ ′

 . The involution 1λ λ→  is set in con-
text to the geosphere and atmosphere. FZU claims that periods Shν  due to the 
theorem of Sharkovskii are supplemented by pseudo-congruent and finitely gen-
erated binary invariants ( )f ω  on a contour dν  in w-dimensional complex 
space. Regarding ( )zϕ  as a current and ( )zξ  as an electric one-dimensional 
field subsequent maps γ γ  allow to introduce a dimensionless coupling 
constant wG . Taking 1 zλ ξ − =  in (2) as a current mj  described by a bispinor 
ψ  one gets similarities for all interactions 1,2,3,4,5w =  (strong, weak, electro-
magnetic, gravitation, dark). 

 2
vac w i

i
T G Eρ γ γ λ∑      (1) 

Physical quantities appear for regulator indices Δ 1R   close to 1 with 1λ   
or 0λ  . Stress-energy T  enters the flowchart where one-periodic units are 

1
p ii g

i p pE ε ε
−

−  with generators 1pε −  and pε . A cubic ( )3 0Eφ =  should imply 
( )3e wG E

p
φε = . An interaction concerns dimensionless fields where ratios 1w wG G −  

are supported by experimental data. The coupling constant wG γ γ=   re-

flects fixed points of a quadratic map ( )( )( )3 fγ φ ω  of elliptic Weber invariant 

( )f ω  for imaginary terms in d lν∫ . The 4∙5-parametric γ -map is a Hermite-

Tschirnhausen substitution of cubic polynomial 3φ  with 4 parameters as a pro-
jection of a quartic polynomial with 5 parameters [14]. A sum over discrete second 

derivatives 12k k kz z z+− −  in the Schwarzian derivative logz w z
ϕ∂

∂ ∂
∂

 yields 

nested 1
3

 segments in a Cantor set. A Cantor set yields the coupling constant 

3ln !2 2w w
wG w ln= −  which agrees with the order of magnitude of ratios of wG  

in experiment. If this value of the exponent is viewed as an approximation of 

( )log 1w y+  with dropping all powers of 1py −  one approximates for 11p =  

coupling constants by cyclotomic Jacobi-Gauss-Lagrange periods as a power 
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tower in w [20] [21]. Zeros ntz λ  imply a sequence of rational iterated values 
γ ξ . The claim is that stress-energy T  in (1) is iterated λ  within a four-com-

ponent representation including ( )i λ  

 1
2

mj
m

λ = +  (2) 

which can be mapped to a Dirac current m mj ψλ ψ=  on a strip 1
2nt nz im= ±  of 

nontrivial zeros of ( )zξ . Fluctuating λ  are currents in CRCCS due to elliptic 

curves Eλ . Iteration steps ( )( )( )3 Δfγ φ  with ( ) ( )4 242i fλ λ ω=  change 

periods ω . Equivalent periods 
1 0
0 1

ω
 
 
 

, 
0 1
1 0

ω
− 

 
 

 or quadratic transformed 

periods 
1 1
1 1

− 
 
 

 obey invariances 

 ( )( ) ( )( ) ( ) ( )3 2
1 , 2i i const f fλ λ λ λ ω ω′− = =  (3) 

yielding ( ) ( ) ( ),1 ,1 ,1 1 ,i i iλ λ λ λ λ λ λ→ − − . It is conjectured that this invo-
lution correlates low and high values of the energy density inherent in each 
spacetime point. It is claimed that the hexagonal symmetry of kλ  due to the in-
variance (3) changes into a spherical symmetry. Interchanging two points 2 3→  
in two pairs 1, 2 and 3, 4 one gets 1λ λ→  and 1m mj j→  on opposite sides 
of the sphere : A high-speed limit in the inner sphere turns out a low-speed limit 
in the outer sphere. Accordingly, it is claimed that in elliptic symmetry a GCR air 
shower with velocity of light has its counterpart within slow plant growth. More-
over, symmetries 0kλ →  and ( ) 1ki λ →  in Equation (3) would interchange 
ground level and upper atmospheric levels changing energy densities from the 
vacuum vacρ  to the core coreρ . At each step kλ  the elliptic invariant (3) would 
be capable of describing large fragments surrounded by light atmospheric com-
ponents. Elliptic field equations emerged in Friedmann solutions [22]. Fluctua-
tions on elliptic curves on toroidal and hyperelliptic bifurcating lattices are claimed 
for all interactions within FZU. Real spacetime results from an one-dimensional 
stationary process of complex bifurcating curvature. This stationarity is suspected 
in an underlying pseudo-congruence in k-components. The pseudo-congruent 
correlation is claimed as QE [23]. The present paper transmits this stationary cor-
relation also to photosynthesis. A 1λ λ→  transition would be capable to cor-
relate low with high values of the energy density within the CCP [14]. 

3. A Theta Constant Source  

Invariants ( )f ω  and the Dedekind eta function ( )η ω  enter theta constants 
e.g. ( ) ( ) ( )20, fθ ω η ω ω=  over which iteration goes. GCR is best modelled by a 
diffusion equation [24] [25] 

 ( ) ( )Δ , ,l
l

D x Q xϕ τ τ
τ
∂ 
− = ∂ 
∑  (4) 

https://doi.org/10.4236/jmp.2025.168059


O. Ziep 
 

 

DOI: 10.4236/jmp.2025.168059 1185 Journal of Modern Physics 
 

for flux ( ),ϕ τx  with Dirichlet Laplacian Δl  and point like sources 

 ( ) ( ) ( )
1

,
N

l l l
l

Q x q x xτ δ δ τ τ
=

= − −∑  (5) 

with diffusion coefficient D . Each γ -step k is a universe or galaxy-like cylindri-
cal segment ( ) ( )( )3 2d d 2tV k d R t h= = πx  with bifurcating toroidal hypersurface 

3
4d d d d d tVσ τ τ= =x  of age kτ τ= . A complex age τ  with complex curvature 

gets a five-dimensional hypersurface 4 5d dσ σ→ . The GCR-flux observed on 
Earth is ruled experimentally by a probability distribution 

 ( ) ( )( )5
1 d ,

t

p x
V

ϕ σ δ ϕ ϕ τ= −∫  (6) 

Within FZU charge quanta is traversing definite zeros ntzλ   of the Riemann 

zeta function ( )zζ . Dirac sea symmetry which requires a more drastic revision 
of fundamental concepts [26] is implicit in FZU. One-dimensional quadratic 

maps ( )( )( )3 Δfγ φ  create cubic binary invariants. Starting from a zero  

ntz λ  rational values of ξ  are created. Flux as temperature potential ϕ  in 
(4) satisfies a one-dimensional heat equation 

 ( )
2

2

d , 0
d

u
u

ϕ ω
τ

 ∂
− = ∂ 

 (7) 

if a four-dimensional equation for mass m exists. 

 ( ) ( )
2

2

d Δ , ,
d lD x u m x u
u

ϕ ϕ
 

− = 
 

 (8) 

The Klein-Gordon Equation (8) results from a quadruple of simplest chaotic 
cycles as a norm ( ) ( )log ,N f fζ   with geometric zeta function ( )log ,fζ   

of string   in FZU [27]. A regularized time  

( )2d d d du u uτ γ γ γ→ → →  
 corresponds to a consecutive additive 

model of creation of matter [8]. A mean free path can vary from zero to ∞  where 

the diffusion coefficient ( ) ( ) ( ) ( )
( )

2 2
2

2

d d
d d

x x
D D u c

u
τ

τ
= → → →  changes into the 

speed limit for chaotic simplest cycles. Chaotic simplest cycles are equivalent to a 
tidal interaction of aerosol-liquid-like points 1, 2,1 , 2′ ′  which is a quadrupolar 
interaction giving background permeability ( )0 1 ij i jIε =k k k  with moment of 

inertia ijI  and 31 R  behavior [28] [23]. The background susceptibility 2
o Rε   

describes a quadrupolar interaction in excE . Clouds encapsulate for steps k →∞  
into a quantum of charge pinned at ntz . An estimation in [24] of ϕ -dependent 

spectral index α  in the cumulative flux ( ) ( ) 5d
d

t

C p
V

α
ϕ

σ
ϕ ϕ ϕ ϕ

∞ −′= ′∫    can 

be circumvented by setting 2 2 2 8
002t NV R h R K ϑπ    and  

( )2 2
5d 2 d 2N N kR h R t hσ τ δ ωπ π   where  

( )( )1 2 1 00 001k k k F k k kδω ω ω δ ω ω ϑ δ ϑ+ + += − = − −   and 00 1kδ ϑ = . This gives  
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00ϕ ϑ  and 3α =  in distinction to a high-energy tail of 7 3,8 3α =  where 

Fδ  is the Feigenbaum constant [25]. Equation (7) is solved by the Jacobi theta 
function ( ),vϑ ω  on a cylindrical element ( )d tV k  of a toroidal bifurcating 

general Riemann surface 5  of cross section with radius  

( ) 2
00k k K iK R tω ϕ ϑ′= + π   . A quadratic map γ  is consistent with modular 

units τ γ τ→  , ω γ ω→  , u a aω γ ω= →   where ( ),a r s=  is rational 

which explains a point-like injection term as a new GCR-source k in ( ),Q x τ  by 

period-doubling 1 2k k kω ω ω+ +→ + . This chaotic, extensive tree system obeys 
pseudo-congruent k-components of λ  on unit circle in interval [ ]0,1  for fluc-

tuating coverings 22kv u K=  on torus ( ) ( ), 1,k kv vϑ ω ϑ ω= + . The chaotic 

tree with 22v u K=  is realized by addition on elliptic curves where period-dou-
bling generates new binary invariants which can be expressed by theta constants 
( ) ( ), 0,aϑ ω ω ϑ ω . Up to averaging over a quadruple of steps of a simplest cycle 

the Dirac current mψλ ψ  is equivalent to the stress-energy tensor in λ  and 
1λ λ′ = − . Self-similar curvature fluctuations would fill geosphere, biosphere and 

atmosphere. 

4. A Possible Use of BST Energy 

For GCR vacuum energy density 31 eV cmvacρ −= ⋅  atmosphere clouds of volume 
1015 cm3 get an energy 1015 eV. A geosphere (solid Earth, Earth core) rest mass 
energy density of 100 g⋅cm−3 would be 1035 times larger. Both spheres are treated 
uniquely as a fractal FZU set. The ratio of the number of positive air ions to the 
number of negative air ions is called unipolarity ratio. In vegetation areas an av-
erage unipolarity ratio 0.65 is measured which is good for health [11] [12]. Whereas 
GCR are destructive vegetational negative air ions are beneficial for human and 
animal [11] [12]. Measured GCR rates of 2 and 20 - 30 ion-pairs⋅cm−3⋅s−1 between 
ground level and higher atmosphere are detected by large area arrays. Large area 
correlation is conjectured to be inherent for real spacetime on the basis of complex 
non-stationary processes. Air ions ionρ  in vegetation are measured locally. The 
paper conjectures that correlated BST k-components explain QE as well plant cor-
relation and atmospheric clouds up to exosphere [23]. As an experimental confir-
mation of pseudo-congruence, a global temperature potential TV  is periodic: 

TV  oscillates between exosphere and Earth’s inner core between 1500˚C and 
5200˚C. In [14], cloud formation is related to an alternating RC circuit-like nega-
tive differential resistance of atmosphere currents. Simulated altitude variations of 
GCR counts as well CCN concentrations are on S-shaped negative differential 
curves. Thus, the altitude vs. GCR flux is an S-shaped negative differential [3] [29]. 
Volume and energy for open thermodynamic systems cannot defined. A zero-en-
ergy state is e.g. a universe. Its radius R in the Friedmann solution is treated in 
FZU as an effective potential for drift and diffusion. For vegetational ion density 

5 310 cmionρ −=  the Planck energy pM  is achieved in a volume of 1 km3. Light-
ning bang energy of 5 281 GJ 10 g 0 5 10 eVpM− ⋅    is comparable to the 
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Planck energy. The energy pM  is localized in small cavities. A GCR density 
31 eV cmvacρ −= ⋅  for a sphere of radius 106 m compares to that of the OMG  

particle. FZU implies invariant curvature and stress-energy as a complex quantity. 

Curvature as e.g. Bezout matrix ( ) ( )z w
z w

ϕ ϕ−
−

 is a constant sum of real and  

complex spacetime. The amount of dark, non-radiative, non-dissipative matter is 
a complex cubic functional of the radius. The negative differential curvature-ra-
dius-dependence yields a current in a chaotic RC-circuit. Energy would be stored 
in a BST-component, which is capacitive [14] [28]. The elliptic symmetry 1λ λ→  
in (3) suggests that atmospheric and massive components are correlated. Like 
charge separation by waterfall and aerodynamic breakup two fragments are cou-
pled together with atmospheric showers. This third complex BST-component is 
viewed as dark matter for zero-energy states. The stored complex energy supple-
ments, e.g., biomass energy. Plant growth simulations support a quadratic map 
[18] [30]. CRCCS are three-component large and small fragments coupled to a dark, 
non-radiative, non-dissipative complex spacetime. Lightning bang and thunder fit 
into FZU as a superfluid with second sound. Weak biophoton emission [31] and 
measured ionization in vegetational areas seem to be correlated with complex BST 
states. The question is about the correlation length, which can be large within 
CRCCS. In the extreme case, an earthward balanced tree of non-ergodic showers 
(GCR, muons, photons) spreads with the speed of light c with large mean free 
paths. The claim is that it would be correlated with a slow skyward organic tree 
[32]. Quasi-ergodic maps would imply atmospheric clouds correlated with radia-
tive forcing to the biosphere. The number of zeros of ( )zξ  as zero-energy-states 
is equivalent to charges in BST. Vegetational air ions would indicate that a third 
dark (non-radiative, non-dissipative) BST component also exists, as shown in Fig-
ure 2. Atmospheric ions affect the environment in which photosynthesis occurs, 
but they don’t fundamentally change the way photosynthesis uses light to create 
energy [20] [33]. 

 

 
Figure 2. Real and complex correlation within a BST-environment. 

 
As a result, ultra-high particles of low count rate could be emitted. From GCR 

and CMB with 31 eV cmvacρ −⋅  an energy gain can hardly be extracted. Also, 
harvesting lightning or GCR energy seems hopeless due to short, unexpected pulse 
rates. CRCCS would imply a controllable dark BST-component next to ionic frag-
ments. It would be capable to store ultra-high energies at plants and at QH. Con-
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trollable transitions between QH plateaus or equivalently, growing leaves are ex-
pected to activate BST [23]. 

5. Photosynthesis and Correlation  

Density and energy for self-similar objects are not uniquely defined and range 
from zero to infinity. OMG energy (1021 eV or Planck energy  
( 5 2810 g 10 eVpM −

  ) is equivalent to heat 12 g water or an atmospheric cloud 
of 5 × 108 g by 1 K. FZU claims that air ions in vegetation areas arise from stored 
correlated fractal heat energy as a temperature potential 

 d
global cloudT T xyV V l= ∇∫  (9) 

A potential difference Δ TV  between two points on a straight line may be quite 
large which is incorporated in quantum statistics (QS) by replacing a fractal seg-
ment d dxyl e l→  by a differential dl  with charge coupling e . On a self-similar 
fractal line element d xyl  Δ TV  can become zero. At the same time it is claimed 
that Δ TV  is capable to develop large correlated energies on differentiable seg-
ments. Correlations of TV∇  are measured by oscillations of global temperature 
[2]. A chemical reaction between water, carbon dioxide, carbohydrate and oxygen 

 [ ]2 2 2 2 2CO 2H O photon CH O O H O+ + → + +  (10) 

is set in context to binary invariants. Organic molecules (10) are supposed to be 

in one-to-one relation to iterated binary invariants ( )Δf  within a controver-

sial discussion of binary invariant theory [34]. In 1900 it was shown that photo-
synthetic reactions (10) are in one-to-one relation to iterated binary invariants 

which are also related to ( )Δf . Linear quadratic, cubic and quartic polynomi-

als invariants are symbols xh , 2
xo , 3

xn , 4
xc . Tetravalent carbon is 4

xC c , oxy-

gen is 20 xo , nitrogen is 3
xN n , hydrogen is xH h . The water molecule gets 

the binary invariant ( )2oh  and carbon dioxide gets ( )2co . The symbolic invar-

iant ( )2ab  is the discriminant of a symbolic quadratic polynomial 2
xa . Discri-

minants Δ  obey a relation to organic molecules. FZU iterates the Weber invari-

ant ( )Δf  and real algebraic unit ( )Δ det ln 31e Δ
2

hE fεεεε= → =  with class 

number Δh , discriminant Δ  of elliptic curves and complex conjugated units 

ε . The symbolic form of a discriminant ( )2ab  stands symbolically for the water 

and carbon dioxide molecule within binary invariant theory. The claim is that 
photosynthesis starts from discriminants ( )8 48Δ 2 f ω  which are equivalent 

to molecules ( )2oh  and ( )2co  within a correlated quadratic ( )Δf -map. 

The existence of a finite number of binary invariants is viewed as a finite number 
of organic molecule species placed within atmospheric cycles. Iterating (3) 

( )Δf  becomes spherical (molecules, atoms) and contains all crystallographic 

groups for complex γ  fixpoints. Starting with an initial point ( )kzξ  fixed 
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points of the sequence ( )( )( ) ( )( )( ) ( )3 3Δ Δ kf f x zγ φ γ φ⋅⋅ ⋅    denote a cor-

relation between discriminants ( )8 48Δ 2 Δf ). FZU supports this claim by a 

charge definition and a relation to quantum statistics. The λ  to mass m  rela-

tion (2) proves that the invariant ( )Δf  relates to masses and charges. Charges 

and masses would be related to 1
2nt nz im= + . The ξ -function ( )ntz zξ ≠ →∞  

in the vicinity of nz t  contains a product ( )ntK z z≠∏  like a cloud of infinite 

mass. Replacing the argument z  by the differential operator z∂  the map zγ   

is conjugate to 2z  which is a Laplace operator Δxy . The generating function 

( )ntz zξ   satisfies the Laplace equation. Together with a Lagrange condition 

( ) 0ntzξ =  a two-dimensional Dirichlet problem appears. A quadratic map of the 

differential operator ∂  yields the Laplacian. A fractal string ( )Δz f  in the 

geometric zeta function ( ),zζ   replaced by the differential operator ∂  corre-

sponds to ( ) ( )Δxy z zξ µξ+ . Charge defining zeros are partial solutions of a Di-

richlet Laplacian as periodic solutions related to [27]. Invariant theoretic results 

get relevant to quantum mechanics for a scanning cubic field of ( )Δf  [23]. 

The quadratic map ( )( )( ) ( )3 Δ ,f z F t zγ φ =  is a rational Hermite-Tschirn-

hausen map ( ),F t z  which envelopes QS. The function ( ),F t z  is equivalent 

to an inverse Green s function [35]. A bi spinor is a quadruple of steps k with 
invariant 8B . This is equivalent to one addition step on an elliptic curve envel-

oped by hyperelliptic parametrizations. Subsequent ( ),F t z  create the set of fi-

nitely generated binary invariants [35]. The linear map ( )( )( )3 Δfγ φ  can be 

set in context to QS and to the property of spin. In FZU the Legendre module λ  
is viewed as a current density. Together with its involution ( )i l  the current den-

sity depends on binary invariants ( )Δf . It is claimed that the BST-state of in-

volution (3) correlates large and small matter fragment. Atmosphere and geo-
sphere and Earthward and skyward non-ergodic flows are claimed to be correlated 
by (3). In FZU k step-pseudo-congruence is expected if the dimensionless dark 

matter coupling constant 5G  equals the k-component at 1 2
5 2

k
G−

 . Values 
9,10k =  explain that QS overestimates vacρ  by hundreds of orders of magni-

tude (CCP) [13] [23]. The agreement of QS with experiment is explainable by the 

core vacρ ρ−  symmetry in Equation (3). 

6. Conclusion 

A cloud radiative forcing hypothesis (GCR-CN-CCN) is extended to biosphere 
and to photosynthesis. A model of continuous creation of matter corresponds to 
a complex Langrangian. With low count rate of real processes, it contains complex 
dark scattering. It is claimed that the complex Lagrangian is not exotic but is a 
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stationary state as a source of real spacetime. FZU explains cosmological redshift 
and cosmic rays by quadrupolar processes. Photosynthesis is possibly bound to 
GCR-BST-sources, explaining measured high values of ionρ  in vegetation areas 
as well as measured biophotons [14] [31]. Besides, biomass energy harvesting dark 
matter energy from the complex component would be like harvesting lightning 
energy. However, the analogy to QH would offer controlled ion separation by ex-
ternal fields. Highly correlated k-components from geosphere, biosphere, to at-
mosphere would explain QE in daily life. Mathematically, clouds and charges are 
linked to nontrivial zeros ntz  of zeta functions [13]. A quadrupolar configura-
tion of four conjugated zeros znt describes a nearly neutral zero-energy state. This 
quadratic-in-mass equation is like a tidal self-interaction having negative and 
complex solutions as phantom energies in van der Waals forces. 
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