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The cover.  This is an image from my digital oscilloscope 

showing pulses from two gamma-ray detectors in a beam-split 

coincidence experiment.  The upper histogram shows the 

difference in time between the two detector pulses.  By 

others, this same test was done with visible light and it only 

showed a flat histogram of noise, conforming to quantum 

mechanical chance.  Mine are the only such tests performed 

with gamma-rays and are the only tests to deliver a distinctive 

peak.  The peak shown indicates exceeding chance and 

refutes quantum mechanics. I show similar results with 

alpha-rays, thereby resolving the wave-particle paradox for 

both matter and light.  My threshold model predicted these 

results.  ER 

 



Preface 
 

  

 This book has something for everyone.  Chapters may be read in any 

order. 

 My best physics writing is the first chapter, a formal paper intended 

for a peer-reviewed journal. Physics has become a quantum club, and I am 

OUT. However, small peer-reviewed journals did receive me well: Physics 
Essays, Progress in Physics, and Cosmos and History. The editor of Physics 
Essays is an expert in the field who publishes and leads conferences; I 

presented at his Society of Photonics (SPIE) “Nature of Light: What Are 

Photons?” conference in 2015, and published there as well.   

 The second and third chapters are lecture slides I refer to when 

delivering lectures. The history of quantum mechanics is arguments for and 

against quantum mechanics. In A Critical History of Quantum Mechanics 

you see the actual images from influential books and papers of these 

arguments.  

 The Photo Essays reveal a small sample of apparatus I developed 

toward testing and perfecting Photon Violation Spectroscopy and Particle 
Violation Spectroscopy.   

 What if it is true, that I resolved such an important problem in 

physics? People will want to know: Who is this Eric Reiter?  The last chapter, 

Life and Works, is informal, autobiographical, entertaining, and 

philosophical. See what it was like for a creative rascal in the vibrant work-

live repurposed warehouse projects of 1970s San Francisco. Here I am 

showing off a lifetime of effort in art, music, alternative energy, living systems, 

electronics, physics, and biology.    

 My website www.thresholdmodel.com has all my published papers, 

videos, and two detailed patent applications on the utility of this physics 

(rejected of course). There are no secrets about me or my work.  I worked 

18 years to see if I got the physics wrong.  It is right.    

 All details, people, and places are true.  I am the lucky son of Sam 

and Ida Reiter of Brooklyn New York, b. 1950.  Luckily, my simple film 

camera captured the older photos.  ER 2023. 

 

 

 

 

 

 

https://sites.google.com/view/unquantum-physics/home


Contents 
 

 

Gamma-ray Experiments Explained by Planck’s Loading  

Theory Challenge Entanglement.   Formal physics paper. 

Quantized absorption fails, leading to a threshold model.  

 

Lecture slides of a Critical History of Quantum Mechanics. 
Here, unique from any other book, are copies of influential original 

works in the history of physics that made people think quantum 

mechanics must be correct.  Mistakes and false assumptions are 

highlighted.  Accompanying video.                                                                                                                                          

 

Lecture slides of Experiment and Theory.   

 

Photo Essay for Photon Violation Spectroscopy.  PhVS is an 

edited patent application viewable on VIXRA and my website. This 

spectroscopy measures properties of matter and light by violating the 

principle of the photon. Here, new effects are described with practical 

applications. 

 

Photo Essay for Particle Violation Spectroscopy.   PaVS is an 

edited patent application viewable on VIXRA and my website.  
 

Planck’s 1911 paper introducing the loading theory.   

Translation only available here. 

 

Life and Works. Who is this Eric Reiter? See my background 

from music and electricity.  
 

Index of Successful Unquantum Effect Tests 

 
 

 

1 

 

22 

 

 

42 
 

53 

 

 

57 

 

64 

 

77 

 

114 
 

107 
etoN . A PDF of   siht  koob  no  www . ledomdlohsreht . moc  sah  evitca  sknil .

           A paperback     book  is  on  Amazon.com  and  is  a  good  thing  to  have.

https://youtu.be/W316mzx2NRo
https://vixra.org/pdf/2303.0016v1.pdf
https://vixra.org/pdf/1204.0032v1.pdf




Gamma-ray Experiments, Explained By Planck’s 

Loading Theory, Challenge Entanglement 

Eric Stanley Reiter  2023 

Abstract 

Entanglement popularly relates to a two-particle test whereby properties of the 
two separated particles are correlated. A simple and more fundamental test for 
the investigation of entanglement is a one-particle test, also called a beam-split 
coincidence test. Flaws in performing these tests with visible light detectors and 
other criticisms of prior art are described. Here are shown beam-split 
coincidence tests using singly emitted gamma-rays from radioisotopes in 
spontaneous decay, and similarly shown with alpha-rays. The data of beam-split 
coincidence tests are histograms of time-difference between detector clicks. In 
prior art, the histograms were bands of noise due to chance, seemingly 
confirming quantum mechanics (QM). New here are histograms with robust 
peaks, greatly exceeding chance, contrary to QM. Exceeding QM chance is the 
same as seeing a two-for-one effect in the test, not at all understood by energy 
quantization. Embracing energy conservation, the experiments say that an 
underlying unquantized component must exist in the detector prior to reaching 
a threshold. This evidence calls for a threshold model (TM), an enhancement of 
a loading theory first explored by Planck in 1911. TM treats familiar constants 
e, h, and m as maxima, whereby sub-maxima are hidden, yet maintain conserved 
ratios of charge, action, and mass. In equations of spreading matter-wave effects, 
the experiments only deliver these quotient values: Qe/h, Qh/m, and Qe/m.  It is the 
quotients that remain quantized. In the photoelectric effect, a particle-like effect 
can occur upon action reaching threshold h to give the illusion of an incident 
photon. Assuming no flaw in experiments described here, implications of 
quantum mechanics such as entanglement will be recognized as an illusion. 
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1. Introduction 

Entanglement is usually understood from a two-particle test, but its theoretical 

underpinnings are best described with a one-particle test. The one-particle test 
is a beam-split test and will be referred to that way herein. The term “particle” 
used here was only for the reader’s convenience to represent the two kinds of 
tests in the familiar quantum mechanical context. The beam-split test is also an 
entanglement test in that a detector click down one path is thought to be 
entangled with the other-path detector to eliminate, on average, a simultaneous 
click, by energy quantization. A click is a processed detector pulse assigned an 
energy h (=Greek new=frequency). A succinct description of the photon 

model and this beam-split kind of entanglement is described by Bohr [1] relaying 
Einstein’s model:  

“If a semi-reflecting mirror is placed in the way of a photon, leaving two 

possibilities for its direction of propagation, the photon may either be 
recorded on one, and only one, of two photographic plates situated at 
great distances in the two directions in question, or else we may, by 
replacing the plates by mirrors, observe effects exhibiting an interference 
between the two reflected wave-trains.” 

Einstein’s model is similarly described by de Broglie [2] and Heisenberg [3]. 
The formalism of quantum mechanics (QM) deals with averages in an ensemble, 
but this photon model reveals the important effects in three parts: an initial 
single photon assumption, an OR effect, and an AND effect. The photon 
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assumption implies an initial single 
h of energy quantized in space. The 
OR effect is about a particle-like 
detection occurring one way OR 
another past the beam-split. This is 

the beam-split test mentioned above 
and is the emphasis of experiments in 
this essay. If energy is quantized by h, 

and  is unchanged at the detectors, 
the OR effect must happen, at least 
on the average. The AND effect is 
about how a wave, associated with its 

originating h, must go this way AND that way past a beam-split to create an 

interference pattern from many absorbed h over time. Even though the OR 
and AND effects are different experiments, they both happen past the beam-
split. Some declare a problem, and others deny a problem, in endless arguments 

over this OR−AND contradiction. The formality of QM usually handles that 
OR−AND situation with a non-physical probability wave that instantaneously 
disappears upon absorption of the single h. The described QM effects are 
thought to occur with matter as well as light.   

Beam-split tests of QM were performed by others using visible light [4][5][6] 
and x-rays [7]. We aim to measure a violation of quantized energy conservation 
while embracing energy conservation in general. We realize this idea requires re-

thinking many experiments; the long history of particle physics associates 

conservation with quantization. There is a way to avoid energy quantization, 
embrace Energy = h, and maintain energy conservation. That way is inspired 
by Planck’s second theory of 1911 [9], whereby h is now interpreted as a 
maximum of action in matter. In this model, action can be less than h, but its 
sub-h value remains hidden. This model was also explored by Debye and 

 

 

Figure 1. Planck’s loading theory. From 

The Theory of Heat Radiation, page 161 

[8].   = h  Energy, Time annotated. 
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Sommerfeld [10]. Planck understood a pre-loaded state, whereby his black body 
spectrum equation can be derived from assuming continuous absorption and 
explosive emission [9][11], as in Figure 1. This old alternative to QM is called 
the loading theory.     

In the beam-split test, detector clicks generating an experimental coincidence 
rate Re are compared to a coincidence rate expected by accidental chance Rc. 

QM calls for Re/Rc to not exceed unity [4]. If singly emitted h’s cause two full 

h’s at detectors in a two-for-one effect, as described below, it implies a loading 

theory and failure of QM. We call Re/Rc >> 1 a threshold effect. We will explain 

how this is possible for both matter and light with our enhanced loading theory, 
the threshold model, TM. 

2. Problems With Previous Beam Split Tests  

In a clear distinction test between QM and TM, the detection mechanism must 
adequately handle both time and energy for each click in a beam-split 
coincidence test with two detectors, as shown in the following analysis. In 

Figure 2, pulse height response from visible monochromatic light upon a 
photomultiplier tube (PMT) [12] is 
compared to pulse height response of 

88keV -rays upon a sodium iodide 
scintillation detector. This is the same -
ray source and detector used in our 
beam-split test described below. On the 
horizontal axis is pulse height, also called 

pulse energy. The -ray detector has 
pulse height resolution, known from 
other tests to be roughly proportional to 

electromagnetic frequency. 
Conventional graphs express photon 

 

Figure 2.  Pulse heights from visible 

monochromatic light upon a PMT 

compared to pulse heights from 

88keV gamma-rays upon a NaI(Tl) 
scintillator. 

 

4



energy, but we distinguish between a quantum of energy in light and threshold 
energy upon detection.  

In  and visible sources, the experimenter will use a single channel analyzer 
(SCA) filter instrument that outputs square clicks in response to a window of 
pulse heights Ewindow.  LL is lower level, and UL is upper level of this window. We 
used Ortec 460 Delay Line Amplifier and Ortec 551 Timing SCA in our 
experiments.  

The PMT responding to monochromatic light needs no frequency resolution, 
but it requires an SCA to remove smaller noise pulses. No one seems to report 
this noise-floor setting. For the PMT, if LL is set to less than ½ Epeak, one could 

argue that TM is favored (against photons) because noise pulses or a down-
conversion might take place to increase coincidence counts. Also for the PMT, 
if LL is set higher than ½ Epeak, one could argue that photons are favored (against 
TM) by eliminating pulses that would generate coincidences by the threshold 
effect. It already looks impossible to use visible light, but let us elaborate. 

From considering a classical -ray in the threshold model, we adjust our tests 
to see the two-for-one effect. Energy pre-loaded in the detector comes from 
previous  or noise. LL must be set higher than ½ Epeak to determine if an emitted 
h energy would generate detector clicks, such that the energy of the two 
detectors past the beam-split would add to near twice the emitted h. We must 
avoid the possibility of counting pairs of half-height (half-energy) detector 

pulses to preserve our claim that the threshold effect could exceed quantized 
energy conservation. To give TM a fair chance to exceed noise and see the two-

for-one effect, pulse height resolution with Epeak >> Ewindow is required as shown 
in Figure 2. This energy resolution cannot be accomplished with any visible 
light detector, even with cooling. These concerns are not addressed in the usual 
context of testing the photon model.  
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Another problem with prior art tests [4][5][6] is that polarized light will be 
routed one-way-OR-another by polarizing optics, especially by beam splitters. 
Yet another problem is that some photodetectors have dead time which can 
remove coincident responses. 

With visible light, the means of attempting to generate single h’s ahead of the 
beam-splitter use triple coincidence, which by its nature blurs the result toward 
chance. Those tests are complicated, depend on controversial assumptions, or 
both.  

In the tradition of upholding -rays as the most particle-like light, it may seem 
wasteful to attempt a test to see if -rays are not like particles at all. However, all 
problems mentioned above are avoided by using -rays. With -rays, it is easy to 
deliver a singly emitted h. Such  occurs from a few usable radioisotopes in 

spontaneous decay. To determine single-emission, laboratories use a highly 
respected true coincidence technique relying upon the chance equation [13]. 
Even though the properties of these radioisotopes are well known, the true-
coincidence test was performed in-house to be sure there was no contamination. 

The test has the isotope sandwiched between two detectors to read the 
experimental coincidence rate Re and compares that to an accidental chance rate 

Rc, measured and calculated by 

Rc = R1R2                                                 () 

where R1 and R2 are the measured singles rates from each detector and  is a 

chosen time window within which coincident pairs for Re are counted. Rc was 

also measured directly to test equation (1). In the true-coincidence test, if Re 

nearly equals Rc, everyone agrees that the source emits one-at-a-time, meaning 

an atom in spontaneous decay emits only one -ray. It is also known that  are 
directional like needle radiation. If Re > Rc , the isotope emits more than one h 

per decay and is not useful in beam-split tests of QM. A flat band of noise in the 
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true coincidence t histogram (see Figure 4) is a quick way to see that emissions 
are one-at-a-time, which is Re ≈ Rc.  

3. Beam-Split Test Using Gamma-Rays 

The true coincidence test tells us that whole singular h can be emitted and 
whole singular h are detected. The goal is to determine if energy remains 
quantized by h in space past the beam-split, and if there is a pre-loaded 
electronic state at the detector, and indeed in everything. By TM, a  is emitted 

with energy h but thereafter the pulse of energy spreads classically.  

In the transition from the true coincidence test to the beam-split test, the 
detector geometry is changed, but SCA levels and instrumentation remain 
unchanged. Therefore, our method compares two steps: step #1 tests for our 
source delivering one-at-a-time; step #2 looks for two-at-a-time resulting from 
this straightforward change in detector geometry. Of course, there are additional 
steps that measure and subtract background coincidence rates. In prior art 

beam-split tests, the evidence of QM was merely noise from chance, with 

Re ≈ Rc. No prior art beam-split test was attempted with -rays. 

Figure 3 describes one test with , but many variants successfully exceeded 
QM chance. From many tests, we found that selecting the  frequency and 

detector type, so that photoelectric effect efficiency exceeds Compton effect 
efficiency, will enhance exceeding QM chance. The single 88 keV  emitted in 
spontaneous decay from 109Cd, detected with NaI(Tl) scintillators, satisfies this 
criterion [14]. Few radioisotopes emit only one  upon atomic decay, have a 

reasonable half-life, and have high photoelectric efficiency in commonly used 
detectors. This partially explains why exceeding QM chance was not previously 
discovered. After spontaneous decay by electron capture, 109Cd becomes stable 
109Ag.  109Cd also emits an x-ray, but it is below our LL setting.  
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The beam-split test can resemble either a beam-splitter or two detectors in 
tandem. Figure 3 shows tandem, a thin detector in front of a thick detector, 
which works best.  The thin detector serves to tap away a fraction of  energy, 

similar to what would happen in beam-split geometry. The thin detector is only 
4mm thick and was generously custom-made by Rexon Components Inc. This 

custom detector is NaI(Tl),  but several other detector/source combinations 
have proved effective, as outlined in Photon Violation Spectroscopy [15]. Tl 
indicates thallium doped.  The second detector is two inches in diameter. Each 
detector is a NaI(Tl) scintillator crystal coupled to a PMT. A lead box collimates 
109Cd  in an optimal path through both detectors, as shown in Figure 3. 

Knowing that electromagnetic frequency is related to our pulse heights, the  

frequency will be conserved in our pair of coincident clicks. To avoid counting 
some form of down-conversion, LL was set on each SCA to near 2/3 the 
characteristic pulse height of the singly emitted 88keV , as shown in Figure 2. 
The coincidence rate caused by background radiation is usually significant and 

must be subtracted. With no source present and  = 500ns, this coincidence 

 

 

Figure 3. Gamma-ray beam-split coincidence test with two detectors in tandem. 

Oscilloscope is LeCroy LT344 with histogram software. 
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background test had 304 counts/49.4ks = 0.00615/s. The same time window  
is used in four cases: true coincidence test, coincidence background test, 
coincidence test with the source, and chance calculation. 

With the source present, the chance rate from Equation (1) was Rc = 

(8.21/s)(269/s)(500 ns) = 0.0011/s. The experimental coincidence rate counted 
within  was Re = (108/4.73ks) − (0.00615/s) = 0.0167/s. The threshold effect 

appears as Re/Rc = 0.0167/0.0011 = 15. This defies energy quantization. Any 

peak in the t histogram, as seen in Figure 3, is all one needs to realize that QM 

chance is exceeded [5]. No such peak in any beam-split test with a one-at-a-time 
source has preceded this work.  

Hundreds of beam-split tests with -rays were performed by us since 2001. 
Many tests were performed [15] to eliminate the possibility of artifacts from 
faulty instruments, contamination by 113Cd in 109Cd, lead fluorescence, cosmic 
rays, -ray stimulated emission (we did not discover it), pile-up errors, and PMT 
echo artifacts.  Tests with an Odin coil were performed to eliminate the 

possibility of faulty pulses introduced by electromagnetic interference. 

The threshold effect with 109Cd is not a special case. Tests [15] revealing the 
threshold effect were performed with different sources (109Cd, 57Co, 241Am, and 
with 22Na in an annihilation radiation triple coincidence test [18]), different 

detectors (NaI(Tl), HPGe, bismuth germanate, CsI), various geometries, 
different beam-split materials, and different collimator materials.  

If  can split in two, they can split in three or more, and this was observed in 

two different tests [16].  

The threshold effect was enhanced by a lower temperature beam-splitter as 
expected [15]. Upon cooling an aluminum beam-splitter with liquid nitrogen, 

the threshold effect was enhanced 50%.  
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Magnetic effects [15] were explored with coincident pulse height analysis in 
beam-split geometry. A ferrite scatterer when in a magnetic gap revealed 
enhanced coincident Rayleigh scattering, indicating a stiff electronic scatterer, as 
one would expect. A diamagnetic scatterer when in a magnetic gap revealed 
enhanced coincident Compton scattering, indicating a flexible electronic 

scatterer, as expected.   

Threshold effect  diffraction crystallography was discovered [15] by rotating a 

silicon crystal and comparing the effect; a calculation revealed diffracting from 

charge layers, not atomic layers. The magnetic and crystallographic threshold 
effects reveal electronic properties in atomic bonds.  

Experiments with metallic and powder chemical states of 109Cd modulated the 
threshold effect [15]. The threshold effect seems to reveal a wave property of the 
-ray, perhaps coherence, as a function of the chemical state of the emitting 
isotope.    

Initial beam-split tests with the ‘hotter’  of 137Cs failed to exceed QM chance. 

However, a series of tests [15] found that increasing the distance between the 
137Cs source and the detector pair led to success. A calculation revealed a match 
between the classical electromagnetic cone's diameter and the detector's atomic 
spacing.  

The ways the threshold effect varied as a function of physical condition all 
made sense by classical properties of -rays and were all discoveries. The tests take 
advantage of a classical shock wave to reveal an unquantized pre-loaded state in 
a loading theory. Many of these tests were predictions of the threshold model. 

An easy test of the threshold effect is to use only a single NaI (Tl) detector to 
examine sum-peaks in a pulse height spectrum. If two  coincidently overlap in 
the detector, it produces a twice-high detector pulse and a spectral sum-peak. 

This overlap is supposed to not exceed the chance rate, which is easily measured. 
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With singly emitted  from 57Co, the sum-peak was measured at twice that 
expected from chance [15], which we take as evidence of the threshold effect.   

4. Beam-Split Test Using Alpha-Rays  

Americium-241 in spontaneous decay emits a single 5.5 MeV alpha-ray (α) and 
a 59.6 keV .  An α is known as a helium nucleus. They call it the alpha particle 
but instead, consider a helium nuclear matter-wave. If the wave were 
probabilistic, the particle would go one way or another at a beam-splitter, and 
coincidence rates would approximate chance. Many and varied tests exceeding 
chance [18] were performed in four vacuum chamber rebuilds in search of 
artifacts and to perfect the technique. One test is described next in detail.   

Figure 4 describes the test and data from November 13, 2006 [18]. Two 1-
inch diameter silicon Ortec surface barrier detectors with good pulse height 
resolution were employed in a circuit nearly identical to that used in Figure 3. 
These tests were performed with data gathered under computer control by a 
program written in QUICKBASIC to interact with a LeCroy LT344 
oscilloscope through a GPIB interface.   

Here, both SCA LL settings were set to only 1/3 the characteristic pulse height 
because it was found that half-height pulse pairs usually appear in a coincident 

α-split. To split  in a conventional 

sense requires 7MeV per nucleon 
[20], but there are only 5.5MeV of 
kinetic energy from 241Am decay. It 
would take 14MeV to create two 
deuterons or two of any fragments.   

Two layers of 24-carat gold leaf were 
suspended over the front of detector 
#1. Mounted at the rim of detector #2 
were six pieces of 1μCi 241Am sources 

 

 

Figure 4. Alpha-ray beam-split 

coincidence test. 
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facing detector #1 and shaded from detector #2. Every coincident pulse pair was 
perfectly shaped. A two-hour true-coincidence control test is shown in Figure 

4 for these α tests. 241Am is known to decay to 237Np and also emit an  upon its 

decay, but its half-life being 2.14x106y makes it an unlikely problem. Our true 

coincidence test showing no peak means this source can be trusted to emit only 
one-at-a-time. A 48-hour background coincidence test with no source present 
gave a zero count. With the 241Am present in beam-split geometry, allowing these 

half-height pulses, the chance calculation gave Rc = 9.8 x 10−6/s, and the 

coincidence test compared to chance gave Re/Rc = 105 times chance in defying 

binding energy. 

Figure 5 depicts a further analysis 
of the same test, plotting each pair of 
coincident pulse heights as a dot on a 
two-dimensional pulse height graph. 
The transmitted and reflected pulse 

height singles spectra from the 

oscilloscope were carefully pasted into 
the figure. Most of the α pairs (dots) 
are near the half-height marks. 
However, the six circled dots clearly 
exceed quantized energy conservation. 

Counting just these 6 exceeds chance at Re/Rc = 3.97. Therefore, these are not 

atoms guided by probability waves. This is evidence of sub-quantum mass. 

Successful chance-exceeding splits by reflecting α from diamonds were also 
measured [18]. 

5. Threshold Model    

The loading theory has always been the alternative to QM, as explored by Planck, 

 

 

Figure 5. Alpha-ray beam-split 

coincidence data.  Full-height pairs are 

at 4 x chance. 
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Debye, Sommerfeld, and Millikan. Millikan [21] described the loading theory, 
complete with its pre-loaded state in 1947, but stated that its workings were 
“terribly difficult to conceive” [22]. Most physics textbooks [23] and some 
respected books [24] use short photoelectric response time as evidence that the 
loading theory is not workable. Textbooks have the reader calculate the time 

required for an atom absorber the size of the lattice to soak up enough energy to 
emit an electron. The authors have the reader compare your long calculated time 
to a short 3ns time, as measured by Lawrence and Beams [26]. They did not 

acknowledge a pre-loaded state which would have allowed the student to realize 
arbitrarily short times, similar to that 3ns.  Also, L&B reported much longer 
response times, consistent with a loading theory. The loading theory allows for 
a hidden value in a pre-loaded state to exist that requires only small additional 
energy to complete loading to the threshold. Contrary to popular arguments, a 

short response time does not justify a photon model and does not eliminate a 
fair loading theory. A similar misunderstanding of short response times 
accompanied the Compton effect [15].  

Compton’s derivation (Debye also) of his effect using conservation of particle 
momentum is often cited as convincing evidence of light quantization. A wave 
derivation using Bragg diffraction and Doppler shift is in the very book by 
Compton and Allison [27]. Their wave derivation was not embraced, perhaps 
because their way of assuming standing charge-waves was clumsy. Figure 6 

revisits the same set of equations Compton and Allison used, but now we 
assume that charge-wave beats are a fundamental property of charge.  

This beat model is also justified by a simple derivation linking the de Broglie 
relation to the photoelectric effect [15]. Balmer’s 1884 equation for the 
hydrogen spectrum has the form of the difference between two terms equal to a 

frequency. In its simplest form, the equation is about difference frequencies. 
Difference frequencies say charge is made of beats between two inner  waves, 
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as Schrödinger discussed in his first famous paper: “…beats…deep difference 
tones…” [28]. In this model, charge is the envelope of . TM has light fitting 
charge beats in the photoelectric effect and Compton effect. Use v =  to 
attempt a derivation of the photoelectric (PE) equation from de Broglie’s 
wavelength relation h = mv, or vice-versa [16]. By redefining  as the length of 

a matter-wave beat, an important factor-of-two correction emerges. This links a 
frequency equation (PE eq.) to a wavelength equation. Light fits a modulator 
wave M in Figure 6 by a trigonometric identity. 

The problem remained that wave and particle terms were in the same 
equations. My method is to respect the message of key experiments before 
borrowing constants from other experiments. The messages of PE and charge 
diffraction experiments deliver only quotient values h/m and e/h. TM applies 

 

 

Figure 6.  Wave derivation of the Compton effect equation  

          by the threshold model. Subscript L = light, g = group. 
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similarly to the e/m ratio. Expanding on Planck 1911, consider interpreting our 
constants e, h, and m in wave equations to be thresholds instead of being 
quantized. The quotient values charge/action, action/mass, and charge/mass are 
what are measured. The quotients are conserved constants. To explain the effect 
of exceeding QM chance, there must be a hidden sub-threshold existence to 

maintain matter-energy conservation. This way, a non-probabilistic matter-wave 
can spread, maintain its conserved quotient properties, and then load up to 
identifiable thresholds upon absorption. “Identifiable,” as in helium diffraction 

experiments can detect helium at the detection plane. “Identifiable,” as in 
(kinetic energy threshold) = mv2/2 = h in the photoelectric effect. If an 
equation has more elaborate powers of constants e, h, or m or no simple ratio as 
described, then the equation is about how the matter-wave holds itself together 
in its classical particle state.  

Figure 7 simply expresses some key equations related to spreading electronic 
charge-waves, now written with quotients like Qe/m of our familiar constants, to 

emphasize the message of the experiment indicated. The graphic depicts an 

initially quantized emission of charge that spreads as a wave toward the right. 
The cube indicates an arbitrary volume of a charge-wave, now containing 
unmeasurable sub-quantum values of charge, mass, and action in conserved 
ratios. Only the quotients (ratios) are measurable in free space tests. By TM, in 
equations relating to matter-waves, there are three conserved quotients with 
values h/m, e/m, and e/h.  

Tests to decipher the charge constant e have employed large ensembles of 

atomic charges, such as oil drop tests, and did not rely on h and m. Consider that 
sub-e values of charges would be suppressed under the influence of many atoms 
in an ensemble, whereby only the threshold value e will be expressed. An 

ensemble test will reveal threshold value e that looks like charge is quantized. Oil 
drop tests with immense surface charge effects on microscopic spheres will 
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express threshold e. Where we see wave properties in free space, the quotient 
principle removes the necessity to quantize charge in general. Charge held at 
threshold does not threaten charge conservation. High energy reactions will 
express themselves at the threshold to look quantized. 

Similarly, tests to determine h, independent of e and m, are performed in large 
material ensembles such as black body tests. An ensemble test will reveal 
threshold value h that looks like action is quantized. The quotient structure of 

experimental wave equations reveals how action can be held at a threshold and 

then released, instead of quantized.  

Electron mass m came from JJ Thomson’s e/m, and then by applying 

Townsend and JJ’s determination of e (historically). Electronic mass is never 
measurable in charge-wave experiments, independent of charge or action.  

If we were unaware of the hidden threshold and ratio properties described 

above, nature would look like quantization and entanglement.  When 
thresholds are reached, our detectors respond as if a particle hit there.  One might 

protest by saying: “It makes no sense to try to describe what is not observed in 
nature.”  A good hypothesis can postulate what has not yet been observed.  
However, we do observe a quantum-defying effect in my many experiments.  My 
experiments are simple.  They are simple enough for an undergraduate student 
of nuclear physics to reproduce, given only the description portrayed here. Also, 
our very witness to wave-particle duality is a form of observation of the threshold 

model described here. Those wave effects in the context of QM imply ghostly 
entanglement. 

Spin is a good example of how nature responds at thresholds.  I am not saying 
we should see fractional spins, actions, charges, or masses, directly.   We will not. 
The threshold model is about how nature hides the sub-threshold state. I had to 
perfect the theory ahead of time to strategize how to uncover that hidden nature.   
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A respected experiment showed that a concentric grating of slits could focus 
helium and, at the same receiving plane, it also indicated a classical particle 
trajectory [29]. The message from that test combined with the message of our 
alpha-ray experiments says that atoms are solitons. A soliton is a two-state system 
that can either hold its internal waves together as a classical particle or can 

disperse like a wave when traveling in free space. In its wave state, mass can exist 
sub-threshold by the conserved quotient principle described above. Such sub-
threshold mass in the beam is not measurable because the equation dealing with 

its measurment has a conserved quotient; one will measure the charge/mass 
ratio, for example.  The threshold model offers a different way of thinking about 
our key experimental equations, leaving the equations mostly intact, as shown 
in Figure 7.  

Please realize that the conserved ratio construct is only applicable to 
experiment-equations with those simple ratios. Equations with mixed powers 
are for classical particles or for bulk matter in ensembles. From the above 

experiment [29] we can see that helium can take on a classical particle state. This 

brings up a new predictive power of the threshold model. The structure of the 

 

 

Figure 7.  Wave-property equations re-expressed with Q’s as the message of key 

experiments. 
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equation tells us that spectral properties of the particle-state-beam should be 
observed, but not in the wave-state-beam.  Our threshold model is explanatory 
and predictive.  I already demonstrated its predictive power with the 
experiments described here and those in references [15] and [18].  

Briefly, applying this beat/quotient/threshold model also led me to i) a 

derivation of the Planck normal spectrum equation using Bose’s h3 construct 

upon three superimposed dimensions of material action-beats, ii) an analysis of 
the Stern Gerlach experiment, iii) a model of spin as counter circulating  

waves, iv) modeling how space-filling charge beats leads to the exclusion 
principle, v) a model of antimatter with light fitting beats in the opposite phase, 
and vi) modeling how opposite phases of beats cancel in pair annihilation. This 
is all elaborated on the author’s published papers and VIXRA.  

  

6. Conclusion 

It was natural for JJ Thomson to assume the particle model to decipher the 

charge constant e and the e/m ratio. Then came Einstein’s “heuristic” light 
quanta [30], causing much debate. When JJ’s son GP revealed charge diffracting, 
and Estermann and Stern diffracted helium, “wave properties of particles” were 
undeniable. If a particle was modeled as a wave packet the size of several 
diffracting layers, reduction of a microscopic wave packet might be 

understandable. Soon Born’s probability interpretation of Schrödinger’s  
was taken to explain macroscopic as well as microscopic wave packet reductions. 
Schrödinger strongly argued against Born probability [31] and its inescapable 

implication of nonlocality. Einstein effectively did an about-face from his 1905 
light quanta by arguing against reduction of the wave packet in the EPR paper 
[32]. The authors of EPR were quite correct to recognize the problem but they 
admitted they did not have a fix. Our method of using thresholds and conserved 
ratios eliminates the reduction of the wave packet, which in turn eliminates 
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nonlocality and entanglement.  

It is easy to think that particles and entanglement are at play if nature only 
responds at thresholds and maintains conserved ratios, especially if we are 
unaware that such hidden properties might exist. Our gamma and alpha 
experiments are easy to reproduce, and all details are disclosed in the references. 
A detailed video of the gamma experiment is posted where one can see 
dimensions of the test.  If others perform the gamma beam-split tests and 

experience results as stated here, worldviews informed by quantum mechanics 

will be recognized as illusions.   

Acknowledgments   

Kenneth Kitlas, Michael Kan, Robert Alan Wolf, and Miriam Reiter helped in 
many ways. 

References   

[1] Bohr, N. (1958) Atomic Physics and Human Knowledge. Wiley, London, p 
50. Also in: Quantum Theory and Measurement (1983), Princeton 
University Press, Princeton, NJ, p 30.  

[2] de Broglie, L. (1930) An Introduction to the Study of Wave Mechanics. 
Dutton and Co, New York, p 144.  

[3] Heisenberg, W. (1930) The Physical Principles of the Quantum Theory. 
Dover Publications, New York, p 39. 

[4] Brannen, E., Ferguson H. (1956) The Question of Correlation between 
Photons in Coherent Light Rays. Nature, 178, 481. 

[5] Clauser, J. (1974) Experimental Distinction Between the Quantum and 
Classical Field-Theoretic Predictions for the Photoelectric Effect. Phys. Rev. 
D9, 853. 

[6] Grangier, P., Roger, G., Aspect, A. (1985) Experimental Evidence for a 
Photon Anticorrelation Effect on a Beam Splitter: A New Light on Single-
Photon Interferences. Europhys. Lett. 1, 173. 

[7] Givens, M. P. (1946) An Experimental Study of the Quantum Nature of X-
rays. Philosoph. Mag. 37, 481. 

[8] Planck, M. (1959) Theory of Heat Radiation. Dover, New York, p 252.  

19

https://youtu.be/GLKHb3K48sM
http://dx.doi.org/10.1038/178481a0
http://dx.doi.org/10.1103/PhysRevD.9.853
http://dx.doi.org/10.1103/PhysRevD.9.853
http://dx.doi.org/10.1209/0295-5075/1/4/004
http://dx.doi.org/10.1080/14786444608561338
http://dx.doi.org/10.1080/14786444608561338


[9] Planck, M. (1911) Eine Neue Strahlungshypothese. In: Physikalische 
Abhandlungen und Vorträge (collected works of Max Planck) F.V. 
Braunschweig, 1958 (a translation is at author’s website).  

[10] Debye, P., Sommerfeld, A. (1913) Theorie des Lichtelektrischen Effektes 
vom Standpunkt des Wirkungsquantums. Ann. Phys. 346, 873.  

[11] Kuhn, T. S. (1978) Black Body Theory and the Quantum Discontinuity 1894–
1912. Oxford University Press, New York. 

[12] Photomultiplier Tubes Principles and Applications. Phillips Photonics, 
Brive, France, p 2-8. 

[13] Knoll, G. (1979) Radiation Detection and Measurement. Wiley, New York, 
Chapter 17 Linear and logic pulse functions, section VII B 2 Prompt and 
chance coincidence spectra, p 691. Also in Melissinos (1966) Experiments 
in Modern Physics, Academic Press New York, p 414. Also in Evans (1955) 
The Atomic Nucleus, McGraw-Hill, New York, p 793. 

[14] Evans, R. D. (1955) The Atomic Nucleus. McGraw Hill, New York, p 717. 
[15] Reiter, E. S. (2005) Photon Violation Spectroscopy. US patent application 

US20050139776A1. 
[16] Reiter, E. S. (2014) New Experiments Call for a Continuous Absorption 

Alternative to Quantum Mechanics−The Unquantum Effect. Progress In 
Physics 10 (2), p 82.  

[17] Reiter, E. S. (2022) Overcoming the Quantum Mechanics Measurement 
Problem by Experiment and Theory. Physics Essays 35, 2, 197. 

[18] Reiter, E. S. (2007) Particle Violation Spectroscopy. US patent application 
US20080173825A1. 

[19] Reiter, E. S. (2015) New Experiments Call for a Continuous Absorption 
Alternative to the Photon Model. The Nature of Light: What are Photons?  
Proc. SPIE 9570.  

[20] Evans, R. D. (1955) The Atomic Nucleus. McGraw Hill, New York, p 299. 
[21] Millikan, R. A. (1916) A Direct Photoelectric Determination of Planck’s “h”. 

Phys. Rev. 7, 355.  

[22] Millikan, R. A. (1947) Electrons (+ and −) Protons, Photons, Neutrons, 
Mesotrons, and Cosmic Rays. University of Chicago Press, Chicago, IL, p 
253. 

[23] Resnick, R. (1972) Basic Concepts in Relativity and Early Quantum Theory. 
Wiley, New York, p 178. 

[24] Born, M. (1935) Atomic Physics. 5th ed. Hafner, New York, p 82. 
[25] Ruark, A. E., Urey, H. C. (1936) Atoms, Molecules and Quanta. McGraw-Hill, 

New York, p 64. 

20

http://dx.doi.org/10.1002/andp.19133461002
https://www2.pv.infn.it/~debari/doc/Flyckt_Marmonier.pdf
https://patents.google.com/patent/US20050139776A1/en
http://www.ptep-online.com/complete/PiP-2014-02.pdf
http://www.ptep-online.com/complete/PiP-2014-02.pdf
https://doi.org/10.4006/0836-1398-35.2.197
https://patents.google.com/patent/US20080173825A1/en?oq=US20080173825A1
https://www.spiedigitallibrary.org/profile/Eric.Reiter-122623
http://dx.doi.org/10.1103/PhysRev.7.355


[26] Lawrence, E. O., Beams, J. (1928) The Element of Time in the Photoelectric 
Effect. Phys. Rev. 32, 478. 

[27] Compton, A. H., Allison, S. K. (1935) X-Rays in Theory and Experiment. 
Macmillan, London, p. 221. 

[28] Schrödinger, E. (1926) Quantisierung als Eigenwertproblem. Annalen der 

Physik, 79, 376, and his book Collected Papers on Wave Mechanics (1982) 
AMS Chelsea Publishing, Providence RI, p 10.  

[29] Doak, R. B., Grisenti, R. E., Rehbein, S., Schmahl, G., Toennies, J. B., Wöll, C. 
H. (1999) Towards Realization of an Atomic de Broglie Microscope: Helium 
Atom Focusing Using Fresnel Zone Plates. Phys. Rev. Lett. 83, 4229.  

[30] Einstein, A. (1905) On a Heuristic Point of View About the Creation and 
Conversion of Light (title translated). Annalen der Physik, 17, 132. 

[31] Schrödinger, E. (1995) The Interpretation of Quantum Mechanics Dublin 

Seminars. Ox Bow press, p 19. 
[32] Einstein, A., Podolsky, B., Rosen, N. (1935) Can Quantum-Mechanical 

Description of Physical Reality be Considered Complete? Phys Rev, 47, 777.  
 

 

21

http://dx.doi.org/10.1103/PhysRev.32.478
http://dx.doi.org/10.1002/andp.19263840404
http://dx.doi.org/10.1002/andp.19263840404
http://dx.doi.org/10.1103/PhysRevLett.83.4229
about:blank
https://journals.aps.org/pr/issues/47/10


Lecture slides

22



In red not accepted by mainstream.

Contents

1897
1898
1900
1902
1905

Charge/mass, JJ Thompson.
Charge constant, JJ Thompson and Townsend.
Planck’s constant.
Photoelectric experiment,  Lenard.
Photoelectric equation, Einstein.
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Quantization and historical
experiments have
recognized only those  
discontinuities.

This is “Planck’s second theory” and he had it right. Original papers from 1911 and 1912.

, pg 161.

U = energy, n = Integer, 
  = hv,    = loading term.
U = nhv + 
  <  ,      < hv,    /v < h.r

r

r

r

r

h is a constant 
expressing a maximum.
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1956 Bernstein and Mann, in a review on repeats of the Compton effect, 
only looked for the shortest coincidence times, thereby eliminating any 
thought of semi classical alternatives.

1964  Bell proposes of test of EPR challenge.
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1961 Eisberg, Fundamentals of Modern Physics, seventh 

printing 1967 page 79.
   This error was repeated in textbooks by Resnick, Eisberg and 
Resnick, Halliday and Resnick, Tipler, Weidner and Sells and I 
expect others. It effectively brainwashed generations of students 
to think that the loading theory was wrong.  
   Also in these and other books, they derive Planck’s black body 
equation using standing waves of light. There are may ways to 
derive the equation using oscillators in the walls of the cavity.
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  Any peak here says that the time within click-pairs 
exceeds accidental chance. QM predicts chance. 
Therefore they will say that QM is upheld. This and 
similar tests suffer from using visible light, which is not 
able to distinguish quantized from non-quantized 
energy conservation.
  The other plots are control tests using sources of 
known coincident pairs.
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1981. It is confusing. In this case, experimental data, classical 
theory of Malus, and QM all agree.  QM usually works and in this 
case its result is reasonable. However, Bell’s theory predicts 
straight lines instead of the sine curve from this experiment (and 
classical and QM).  This convinces many that nature is weird by 
agreeing with QM, which is weird.  Nature need not be weird 
because in this case QM and classical agree the way it should.  
The theoretical background Bell applied to this EPR test-idea has 
caused endless confusion to this day. 
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Objections by ER:  Beam splitters are polarizing. To only see 
chance is really just seeing noise. Detectors have dead time. 
Detectors have inadequate pulse-height resolution.
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1985 QED, The Strange Theory of Light and Matter
 by R P Feynmann, Pinceton University Press, page 15.

The trouble with quantum mechanics is the quantum.

They think this way because they think energy must be 
quantized.  
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For matter, this is the first clear display of both wave 
and particle effects in the same experiment.

1999
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In the beam-split coincident test, does absence of coincident 
clicks confirm QM?

Do visible light detectors have adequate time and energy 
resolution to distinguish between QM and a loading theory?

Does a short response time force quantization?
Did experimentalists ignore longer response times to favor QM?

In conclusion, we pose these questions.

Does energy conservation require quantized particles?

Is charge in free space quantized? 

If an equation fits an experiment, are the assumptions valid?

re
la

tiv
e
 o

cc
u
re

n
ce

relative pulse-height

Photomultiplier pulse-height for monochromatic light
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Lecture slides

Experiment and Theory Removing Wave-Particle Duality

Definition of photon from Bohr quoting Einstein

Pulse-height, hv energy, and frequency are all proportional to each other. 

Particles

Waves

Particle effect says one-way-OR-another.
Wave effect says both-ways.  Paradox.
Similarly for all so-called quantum particles.  
                      Spooky. Confusion.
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Preview of coincidence tests

Definitions

43



44



45



Unquantum
Effect
Demonstrator
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and distance.

The

Most gamma-rays are of high frequency like this one.

Our unquantum effect works where the photoelectric effect dominates.

T
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Review
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Photo Essay 
for Photon Violation Spectroscopy

This is an early setup using sodium
iodide/photomultiplier detectors. A
two inch detector is on the left.  A
detector with a hole through its side is
to the right. 

I was concerned about the noise from
cosmic rays and wanted to do sensitive
measurements, so I took the
extraordinary effort to build a
lead shield to make sure my
chance-defying effect persisted
the same way inside and outside
the shield.

Lead bricks were bent and placed
around a concrete cylinder mold.
Although I took precautions
against the concrete becoming
stuck... it got stuck.  Here I set up
my hydraulic floor crane
sideways in an attempt to pull it
loose.  In photo is my wife
Miriam with safety glasses.  I did
not put her in danger here. 

After several failed attempts at
pulverizing, yanking, and pushing, I
arranged a battering ram of steel
bars hanging from a swinging ladder
suspended from the ceiling.  After
about 30 minutes of wild smashing,
the mold popped out.  It is the black
cylinder on the floor.  It took all day
to get the mold out.  
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Photo shows two High Purity
Germanium (HPGe) detectors in
the lead shield.  The Dewar on the
left is feeding liquid nitrogen into a
detector.  The detectors and Dewar
were purchased “as is,” performing
high risk gambling on ebay.  

Here is the same two-HPGe
detector setup as shown above.
The variac powered a heater
element inside the dewar that
would create pressure for
transferring the cold fluid. 

This magnet system applied a field
to a ½ inch cube that gamma-rays
were aimed through.  The copper
collimator is seen at the top of
photo.   This was tested with carbon
and a ferroelectric ceramic, as
described in Photon Violation
Spectroscopy. The test was done
inside the lead shield.  You can see I
am a big fan of hot glue.
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Here inside the lead shield, a disk of
aluminum is a beam-splitter in front of the
right-side detector.  The copper cylinder is
a collimator.   

Here inside the lead shield is how I 
discovered how temperature modulates 
the unquantum effect.  The detectors are 
the same HPGe as shown in the above 
photo. The copper cylinder is a gamma 
collimator. Styrofoam surrounds an 
aluminum plate that faces the right-side 
detector.  The plate extends down to a 

styrofoam tub of liquid nitrogen.  Another test was done with no liquid nitrogen 
for comparison.  A temperature sensor was used.  The unquantum effect worked 
twice as good cold, as predicted.

This was an elaborate method of applying a magnetic field and measuring angle 
information at the same time.  There are two axes controlled by a computer 
program I wrote to drive stepper motors. One axis orients the magnet to the 
detector, and the other axis rotates the
scatterer within the magnet. The
apparatus also worked without the
magnet to obtain angle effects.   The
second detector is smaller inside the
iron core.   Most of this apparatus
was used earlier inside the lead
shield.  It was found that the shield
was not necessary.  Modules from my
old business, Computer Continuum,
were employed for motion control
and A/D conversion.  In the left
background is the scope and
photomultiplier arrangement  used in
previous tests to eliminate sickly-
shaped pulses. 

55



This shows a view through the microscope of the
apparatus shown below. It is an electroplating
machine with feedback to control the depth that
electrodes penetrate the solution.  The thin fuzz of
black on the right electrode tip is Cd-109.   These
electrodes were replaced with platinum wire in a
later electroplating effort that worked better.  There
was a translation stage for both electrode height and
cuvet  height.

The electroplating effort was intended to
concentrate the volume of Cd-109.   I
discovered that the electroplated source
in a tandem-geometry coincidence test
gave a startlingly different unquantum
effect from a normally purchased Cd-109
source.  A metal Cd-109 was made by
this electroplating apparatus. A salt Cd-
109 was made by simply letting a
solution evaporate. The scintillator
detector, at top, was engaged by sliding
the electroplated electrodes up to measure
how much Cd-109 was electroplated.  Ken
Kitlas provided chemistry advice.  A motor
under feedback control from conductivity is at
the top of the vertical translation stage
clamped to the table. 

Here a portable gamma-split experiment was
brought to a small art show.   The LeCroy
scope sits atop a nuclear instrumentation
module (NIM) rack placed on its side.  The
detectors in tandem geometry are on the white
board below the scope.  The whole apparatus
sits on yoga blocks, on a yoga mat, in a yoga
studio, where the art show was held.  The
apparatus was performing the very difficult 
gamma-split yoga pose.    My musical
instruments are also shown; sitar to left, neurotic cello near NIM, south Indian 
veena to right.  I built those in my grade school days.  The veena was a high 
school wood shop project.  This was my second public demonstration.  My first 
public demonstration was at the San Francisco Tesla Society Dec 14, 2003.  A 
third public demonstration was at the 2007 Maker Faire in San Mateo, CA.  

cuvet
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Supplemental Photos 
for Particle Violation
Spectroscopy Project.

The alpha experiments required a vacuum
chamber.  The chamber pictured was
originally a coating machine at a Stanford
University stockroom, gifted by a generous
employee there.  It was much more
complicated than pictured here.  I rebuilt it to
my needs.  Shown here is how I winched it
into our home front door.  The lab is located
in the front .

Here is the Stanford
machine ready for
alpha work.  The top is
on a motorized lift.

I built an elaborate
system of holding the
detectors, source, and
beam-splitter foil
mount.  I did not know
what geometry would
work because this
experiment has never
been done before.  The
arrangement was somewhat
overbuilt and the chamber was too
large to pull a high vacuum due to
many slow leaks.   I tried many
alpha splitting foil types and a few
gases as beam-splitters.  Gases
tested were propane, helium, and
oxygen with poor results.   Propane
had a measurable effect but was not
sensational enough for me to report.
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The detectors used were fully shielded
and contained internal pre-amplifiers.
These detectors were surface barrier
Ortec “DIAD” (discriminating
industrial alpha detector) type that I
obtained from a very nice ebay vendor.

This is one of my early arrangements
that worked for splitting the alpha.  The
americium alpha source is suspended
from the left detector.   The beam-
splitter is gold-leaf mounted on a ring
upon on the right detector.

This incredible setup used two diamond earrings my wife inherited from her 
Aunt Sylvia.  Two alpha sources  at the ends of tube-collimators direct alphas at 
the diamonds.  This experiment ran 3 days to obtain a convincing unquantum 
effect.  Aunt Sylvia's diamonds split the alpha in two directions of reflection at 
once, defying the particle model of the atom.  The gold split effect and the 
diamond split effect that I witnessed with this machine were so incredible that I 
decided to improve and rebuild the entire setup.  
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There was much work and many upgrades between experiments to get to the 
stage seen in this photo.  It is a completely rebuilt system mounted on an 
oscilloscope cart.  The long extension on the right side of the chamber moved the
source under motorized control in search of distance effects.  This idea was 
inspired by the distance effect I measured using gamma-rays. This research 
obviously requires more work.   The pressure bottle is helium, useful for finding 
leaks, and for hunches I had about how helium would interact with the alpha.  
Alpha is ionized helium. 

This is two DIAD detectors
mounted to go inside the
chamber pictured above.
The gold foil is on a ring
between the detectors.  The
source is on a stem to the
right of the gold foil.  This
arrangement gave good
results, but I remained
skeptical.  The signal wires
were coaxial hard-line that
supported the detectors and
were bendable for position
adjustment.
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This experiment has the alpha
source suspended on a stem to aim
alpha-rays at silver-leaf, in a
symmetrical type of beam-split
test.  This geometry did not work
well for any kind of foil.  

In this and other geometries, I tried
gold, silver, palladium, copper and
different alloys of gold.  Gold and
its alloys revealed the best
unquantum effects.  

Here is a successful arrangement using
a ring holding gold-leaf foil on the left
detector.  The foils used were from art
supply vendors.

This is a geometry with the same gold-leaf beam-splitter and an americium 
source suspended in front.  I was looking for a specular type reflection to the 
right side detector.  This method worked well.  By working well, I mean a singly
emitted alpha must have split to go forward to the left detector AND to the right 
detector to cause coincidences at
rates greater than accidental
chance.

(next page) My effort to rebuild
the system called for building
preamplifiers inside the vacuum
chamber.  This allowed me to use
other detectors that did not have
the built-in amplifier.  The alpha
source is in a copper piece on the
left of the detector.  The dual-
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inline-package, DIP, op amp
chip is socketed seen here
above the detector connector.
It took much work to optimize
the components that would
allow me to preserve the pulse-
shape from each alpha
interacting with the detector.
Commercial amplifiers did not
preserve the pulse-shape I
wanted to study; they
optimized response-time at the
sacrifice of pulse-shape.  My
amplifiers were 4 times faster
than those inside the DIAD.
The amplifiers have a limiter feature
not found on commercial amplifiers.
I wanted to eliminate large pulses
from cosmic rays that might cause
clipping in the next stage amplifier.
I struggled with hundreds of
component adjustments for about a
month to perfect the design, and
then re-built it cleanly.  The pulses
from alpha detectors are much
smaller than the pulses from
photomultiplier tubes used for the
gamma experiments.

I decided to rebuild the system for
the fourth time.  I acquired at low
cost, two stainless steel vacuum
elbows and  cut each corner off so it
could be welded into a cross-
geometry.  Here my nephew Yuri
Reiter is cutting corners at his metal
fabrication business.

Here is the welded vacuum chamber. 
It is actually a 6 way cross including
two smaller conflat fittings. 
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It's impossible to describe
the detail and heartache I
had to go through to make
everything work.  I built
many of the electrical,
mechanical and gas
feedthroughs.  Here is one of
my workbenches showing
two end caps under
construction for the chamber
of the previous photo.

Below is the completed
alpha splitting machine that I had on display for my equinox party and 
demonstration of 2006.   There is a lead block seen in the chamber window 
shielding the detectors.  I found this was not necessary if I used the small Ortec-
brand detectors.  The LeCroy oscilloscope to the right is showing an alpha pulse-
height spectrum.  Several gauges and features shown here were not operational.
The lines are terminated to eliminate reflections.  It looks complicated because I 
test many ways. 
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This was the best geometry
found for splitting the
alpha.  The detectors are 1
inch diameter Ortec type
mounted on my amplifiers. 
The alpha sources are
mounted on a ring
surrounding the front of the
left detector, and the gold-
foil is on a ring on the right
detector.  The detectors are
mounted on  feedthrough
shafts to control the
distance between them.

There are two ways I split
the alpha: with gold-foils in a beam-splitter geometry,   or with diamonds in a 
reflection geometry.

Splitting the alpha by reflecton from diamonds remains mysterious.  It worked 
several times with the earrings as shown above, but with other diamonds it just 
showed random time graphs.  We suspect the cut and crystal orientation is 
important. Do not attempt this test first.  For anyone attempting to reproduce the 
unquantum effect, they should start with gamma-rays from Cd-109 in tandem 
geometry. 

I spent two years (as of this 2007 writing) full time to construct, write-software, 
rework, and retest to convince me there were no artifacts or alternative 
explanation to these alpha tests.   I performed many more tests than those 
mentioned here.

The alpha-split effects I discovered are the most sensational result of any 
experiment I know of, mine or otherwise.  When they try to teach you about 
wave properties of particles, you can laugh like I do. Particles do not diffract. 
Particle-like quantization is replaced by a threshold model.                          

                               
 ER   2007, edit 2023
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A New Radiation Hypothesis 

by Max Planck 

Given in the seminar of 1911 

February 3 

 

Notes: Translated by R A Wolf and Eric Reiter. 

This is much easier to read if one realizes that a Planckian oscillator is 

energy at a set frequency that is within matter.  We have emphasized some 

of Planck’s work in red. [Blue is ER] 

 

Gentlemen! Fully ten years ago I had the honor of lecturing here on 

the foundations of a theory of heat radiation, one of whose essential 

assumptions is that, in the case of the generation of heat rays, a characteristic 

role is played by certain finite, indivisible quanta of energy, or elements of 

energy, of the size  = hv, where h is the elementary quantum of action, 

6.55xl0-27 erg sec [1]. 

As peculiar as this assumption is, when contrasted with the well- 

known and established presentations of electrodynamics and the theory of 

electrons, so many consequences follow from it, not only for the laws of 

black-body radiation but also for the elementary quanta of electricity and 

matter, and also thanks to the researches of A. Einstein and W. Nernst, for 

the well-established specific heats of solids and liquids, that it appears quite 

justified to proceed further along the path already laid down and to lift the 

veil which still lies over the quanta of energy. 

Of course, from the very beginning I have unceasingly worked to 

elaborate the conceptions of the processes of absorption and emission of 

heat radiation, but unfortunately without significant success. Difficulties 
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arose from many sides − difficulties whose significance one may appreciate 

when one considers that even the validity of the fundamental equations of 

Maxwell-Hertz electrodynamics was brought into doubt, according to 

which any local electrodynamic disturbance is propagated as a spherical 

wave in all directions. In my opinion, however, one need not now go that 

far but should instead, not jump to risky hypotheses, so that one can live 

with Maxwellian electrodynamics, which is so well established by the most 

precise optical measurements. 

Such considerations encourage my reporting to you now on a new 

radiation hypothesis. I have developed it partly in response to criticisms of 

my theory by other researchers, of which the most recent is that of H. A. 

Lorentz [2], and I ask you to consider this hypothesis, which, I believe, may 

be rather fruitful. 

For greater clarity, allow me first to review the conceptual 

development of my theory heretofore. I have assumed linear Hertzian 

oscillators as the centers for the absorption and emission of radiant heat. 

The excitation of such an oscillator with characteristic frequency v produced 

by that component E of an incident electric field which lies along the 

oscillator’s axis. Namely, if J is the time average of the square of Ez:        

 

and if we decompose J into its Fourier spectrum 

 

 

then the quantity   , which I have called the intensity of the vibration 

exciting the oscillator, yields the energy absorbed by the oscillator in the 

time dt: 
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                                 1) 

 

where c is the speed of light and  is a small constant, namely the 

logarithmic decrement, due to damping of the amplitude of the vibration of 

the oscillator. 

In the case of isotropic stationary black-body radiation, the spatial 

density uv of the frequency v depends upon          according to the relation 

2) 

 

On the other hand, the energy emitted by the Hertzian oscillator in the time 

dt is 

2 vU dt                                               3) 

where U is the vibrational energy of the oscillator.  

In a field of black-body to the energy emitted, hence radiation, the 

energy absorbed is equal to the energy emitted, hence 

 

4) 

In order to proceed from this equation to the laws of black-body 

radiation, we require the concept of temperature. This can be obtained from 

the general thermodynamic relation among temperature T, energy U, and 

entropy S 

 

5) 

in combination with the equally general relation between entropy and 

probability  

S = k In W                                           6) 
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where W is the probability that the oscillator will possess energy U and 

where k is 1.346x10-16 ergs per degree. 

According to this, the problem comes down to calculating the 

probability that an oscillator of frequency v would have a given energy U.  I 

attempted to solve this problem by conceiving of U as a statistical average 

and I investigated the distribution of a very large quantum of energy NU 

among N identical oscillators.  In order to arrive at a definite, finite value 

for this probability, I considered NU as the sum of a large number of 

identical, indivisible elements of energy of size  = hv, hence: 

N U = P                                                 7) 

and I assumed that, for each possible distribution, or complexion, a definite 

number of elements of energy (possibly none) would fall to each oscillator. 

Letting W
N
 denote the number of all possible distinct complexions, we have 

 

8) 

 

and the corresponding entropy 

       S
n
 = k ln W

N
 

and so the corresponding entropy for a single oscillator is 

 

9) 

from which, by Equation 7, we get 

 

10) 
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And finally, by substituting into 5), we get 

                      11) 

 

for the energy of the oscillator, from which, by 4), we get for the spatial 

density of the black-body radiation: 

12) 

 

The derivation above would naturally be immediately intelligible if 

we assumed that the actual energy U of each oscillator were, at each 

moment, an integral multiple of  and therefore could change only by 

discrete amounts. I have attempted to elaborate this assumption further and 

even a year ago I expressed the hope that it could be accomplished [3]. 

However, weighty misgivings came to the fore. One of the most difficult 

questions is, "How can such an oscillator absorb an energy element  if it 

is hit by a heat ray?" It must absorb it from the incident exciting ray, and 

indeed suddenly and completely. Therefore, if the exciting ray, which could 

have an arbitrarily small intensity, is too small, then it could not be absorbed 

at all. This leads to the idea that for the oscillator a certain threshold exists, 

below which it is capable of no excitation at all, and above which the 

absorption begins with a whole element of energy. Moreover, as I belatedly 

emphasize here, M. Reinganum [4] has already come upon the idea of such 

a threshold in his oscillator model. 

However, the difficulties are not thereby removed. For, the taking up 

of a finite quantum of energy from a finite intensity of radiation can occur 

only in a finite time, which will be all the longer, the smaller is the intensity 

when compared with the quantum  of energy. of the exciting vibration  
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Now, the quantum of energy  = hv becomes larger with the frequency, 

whereas, on the other hand, the intensity  falls off so rapidly that, for 

short waves, the time mentioned above must ultimately become immense. 

And this contradicts the assumption made; for if the oscillator has begun to 

absorb energy and if the incident radiation should suddenly cease, then the 

oscillator would be prevented from taking up the complete quantum of 

energy which it requires from time to time for the production of the 

statistical mean value of U. 

In my opinion, these considerations lead us to regard the absorption 

as proceeding completely continuously and, correspondingly, to regard the 

expression 1) for the energy absorbed as exact. 

With that we remove the assumption of the absolute discontinuity of 

the energy U of the oscillator, and U need not be only an integral multiple 

of the quantum  but can assume any value between zero and infinity. At the 

same time the thought of connecting probability with the absorbed energy 

becomes irrelevant. Instead, the value of the absorbed energy is immediately 

given by Equation 1). 

In addition, the hypothesis is suggested that the emission of energy 

from the oscillator, on the other hand, occurs in jumps, according to the 

energy quanta and the laws of chance, quite independently of any 

simultaneous absorption. The emission of energy proceeds spontaneously, 

in determined quanta of size  = hv, and the probability that an oscillator of 

characteristic frequency v will emit an elementary quantum of energy in the 

sufficiently small [5] time dt is equal to 

 n dt                                                   13) 

where  is a constant, to be determined shortly, depending only on the nature 

of the oscillator, and where n is the number of whole energy elements  
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which the oscillator possesses; i.e. n is that nonnegative integer for which 

U/ − n is a proper positive fraction (<1). Then we can write 

U = n + ϱ                                                14) 

where 0 < ϱ < . 

For example, if U is smaller than  , then n = 0 and the oscillator will 

emit nothing at all. On the other hand, if U is large, we can neglect ϱ in 

comparison with n and regard the emitted energy as proportional to U, as 

was done earlier.  

We next investigate the stationary state of vibration for the oscillator 

when it is in the field of black-body radiation. In that case, we cannot set 

the energy absorbed in the time dt equal to the energy emitted in that same 

span of time, for the former is continuous and the latter is discontinuous. In 

fact, the equilibrium is a statistical one and relates to the average values of 

the absorbed and emitted energies over long times. Under this assumption, 

it follows from 1), 13), 14),  as a condition for the stationary state, in obvious 

notation, as 

 

 

The mean value ϱ is clearly  /2 and therefore 

 

 

Since for large Ü this last equation must agree with 4), it follows that 

the emission coefficient:  

 = 2v                                                    15) 

 

and the previous equation, together with 2), yields 
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16) 

 

in noticeable contrast to 4). 

Now we consider again the determination of the temperature. For this 

we proceed just as we did above; i.e., we use the general thermodynamic 

equations 5) and 6) and ask for the probability that the oscillator will possess 

mean energy Ü. We will get this probability by considering again the 

distribution of a very large quantum N Ü of energy among N identical 

oscillators. But now, in contradistinction to the earlier considerations, the 

energy U of an oscillator may possess values other than a whole multiple of 

  For the energy U of an oscillator at any given time t is determined 

uniquely from its energy Uo at time t = 0 and the energy that it has absorbed 

and emitted in the span of time t. Moreover, for sufficiently large t, the 

initial energy Uo becomes irrelevant to the determination of the probability 

of the energy U and can therefore be given an arbitrarily fixed value. 

Likewise, the absorbed energy is completely determined by 1) and is the 

same for all oscillators in the field of black-body radiation. Spatial and 

temporal fluctuations of the intensity of the exciting radiation will be 

present but will have no influence, as a little thought shows [6]. Therefore, 

considerations of probability relate only to the emitted energy, and this is, 

by our hypothesis, a whole multiple of .  Hence, in the expressions 14) for 

the energies of the N oscillators, namely,   

U
1
 = n

1
 + ϱ

1 ,    U2
 = n

2
 + ϱ

2
…. 

it is only the integers n
1
, n

2 
…, n

N  
that are to be subjected to considerations 

of probability. But since the total energy is given, then so is given: 

U1 + U2 + . . . = NU 
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then it is also the sum of the integers: 

 

 

17) 

 

and therefore, just as before, it is a question of distributing a large 

number P of energy elements among N oscillators of the same type. We 

therefore get for S again the equation 9), and further, using 17): 

 

 

18) 

 

The substitution in 5) now yields: 

 

 

19) 

This is different from equation 11) by the additive constant hv/2.  [With 

some algebra eq 11 + hv/2 = eq 19. This hv/2 is the average of what is known 

as zero-point energy. I have been calling zero-point energy the energy of a pre-

loaded state.] The laws of black radiation result from 19) and 16) again 

as well as in 12) above.  

The consequences of the new hypothesis require for black 

radiation no modification, however it does for the energy of a resonating 

oscillator. Because for T = 0, Ü will not be equal to 0, but equal hv/2.  

This residual energy of an oscillator remains at absolute zero temperature 

on average.  It cannot be lost because if U is less than hv there is no energy 

emitted at all. However, for high temperatures and long waves, within the 

scope of the Jeans-Rayleigh law, the new formula for Ü becomes the old 
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formula. 

Einstein [7] introduced the further assumption that in crystalline 

solid bodies the vibration energy U of the oscillators is multiplied by 3 

because of the three possible directions of vibration in space, to represent 

the total heat energy of the body.  Nernst confirmed in connection with 

his new heat theorem in specific heat, and by experiment with his co-

workers, not only this assumption, but extended this to fluid bodies [8]. 

However, the measurement of the specific heat provides no distinction 

between formulas 11) and 19), because upon differentiating U with 

respect to T the additive constant term h /2 cancels. Thus, for now a direct 

experimental test of the new expression of U may not be possible. On the 

other hand, there are some other phenomena which I believe speak in 

favor of the hypothesis put forward here, that the absorption and the 

emission of radiant energy are two completely independent processes.  

Namely the absorption at any moment is determined by the energy 

incident in each case. The emission, on the other hand, occurs suddenly, 

spontaneously in certain quanta, at intervals that depend only on the state 

of the emitting structure, regardless of whether it is irradiated or not. 

The remarkable observations of canal ray Doppler effect have 

already been discussed by quantum theory [9], but one can go further. 

Since the temperature balance inside a body happens not only 

through radiation but also through heat conduction, it is reasonable to 

assume that not only when exchanging radiant heat, but also when 

exchanging the Energy of corpuscular movements, the emission 

according to certain energy quanta takes place. Therefore, for example, 

when an oscillator with the oscillation number v is hit by electrons, it 

does not emit these electrons according to a kind of reflection law, but 
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at a very specific speed independent of the speed at which they impact, 

which depends only on the frequency v, that depends only on the state 

of this energy or electric charge. [The above sentence was translated 

faithfully but its meaning is not clear.  Using Planck’s prior use of 

‘oscillators’ as an energy in matter and not light, he may have meant a 

collision between electrons: when an electron oscillator of energy hv is 

hit by other electrons, the recoil electron will be emitted at a speed that 

depends only upon frequency v, and will not react like a reflection of 

particles.]  Perhaps this explains why kinetic theory has this problem why 

“free” electrons of a metal do not make a noticeable contribution to the 

specific heat. For according to the view described here, the electrons 

have no independent degrees of freedom at all, since their speeds are 

completely determined. Individual electron movements are not 

considered. The distribution of the energy is from the entire metal over 

the various independent degrees of freedom. However, I would first like 

to express this conjecture with all reserve, especially with regard to the 

fact that Drude’s theory is completely different, according to which the 

average electron energy is proportional to the absolute temperature, 

sometimes leading to remarkable agreement with experiment. 

If the electron emission is caused by radiant energy, as in the 

photoelectric effect or when X-rays hit, then the speed of the electrons 

must only depend of the nature of the excited oscillator, not on the 

temperature and not on the intensity of the exciting radiation, which is 

generally determined by experiment, as has initially been quantitatively 

confirmed [10].  However, it must be noted that the wavelength of the 

exciting radiation does not immediately determine the frequency of the 

excited oscillators, as in luminescence phenomena. 
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The question of whether the energy of the emitted electrons arises 

from the incident radiation or from the emitting molecule is obvious from 

our standpoint, that the emitted energy always primarily arises from the 

energy of the oscillator, which in turn is conditioned by the energy 

absorption from the incident radiation. 

Finally, it could be pointed out that the phenomena of radioactivity 

agrees with our hypothesis of “quantized emission.”  One only needs to 

assume that the frequency of the oscillators, which have completely 

different kinds of emitted rays, occur completely independent of how 

those oscillations relate to temperature and specific heat of the 

radioactive substances. The way one atom has the ability to emit different 

frequencies at the same time, is generally explained by the preponderance 

of spectral lines, including those from phosphorescence spectra. The fact 

that alpha-rays from a given atom have a definite velocity and, as recent 

experiments seem to indicate, so do beta rays, are all in agreement with our 

quantum emission hypothesis [11]. 

The problem that absorption and emission of heat radiation, through 

the described hypothetical model, is by no means completely solved, but 

rather advanced because the application of the laws of chance always 

means renouncing a complete causal connection − the hypothesis of 

quantum emission seems to me for the time being not only suitable to 

resolve contradictions of the radiation theory with the most important 

foundations of Maxwell's electrodynamics, but also to highlight certain 

other phenomena that have not yet been properly understood. One will 

also wish to treat kinetic gas theory; we certainly do not want to reject it. 

We have barely given any account of the most interesting processes in a 

gas such as the collisions between two individuals molecules. 

75



[1] M. Planck, Verh. d. D. Phys. Ges.2, 237, 1900; in altered form Ann. d. 

Phys. (4) 4, 553, 1901. 

[2] H. A. Lorentz Phys. ZS. 11,1248, 1910. 

[3] M. Planck, Ann. D. Phys. (4) 31, 758, 1910. 

[4] M. Reinganum Phys. ZS. 10, 351, 1909. 

[5] Small compared to the average time interval between two consecutive 

emissions. 

[6] Fluctuations in the exciting radiation intensity, spatial and temporal, 

are present, but as a closer consideration shows, they have no 

influence here. 

[7] A. Einstein, Ann. d. Phys. (4) 22-180, 1907. 

[8] W. Nernst, meeting report. d. Prussian Acad. d. Wiss., pp. 247, 262, 

1910. 

[9] J. Stark, Phys. ZS. 9, 767, 1908.  

[10] A. Einstein, Ann. d. Phys. (4) 17, 145, 1905; O. v. Baeyer and A. 

Gehrts, Verh. d. D. Phys. Ges. 12, 870, 1910; R. Pohl and P. 

Pringsheim, ibid. 

[11] O. Hahn and L. Meitner, Phys. ZS. 10, 741, 948, 1909; O. v. 

Baeyer and O. Hahn, ibid. 11, 488, 1910. 

 

76



Index of successful Unquantum effect tests 
See www.thresholdmodel.com for links to pages in book The Unquantum Effect. 

     I.  Gamma-ray tests. 

    A.  Cadmium-109 source, 88 KeV gammas: 

  1.  Single detector conventional spectroscopy, NaI, HPGe, 

   Chemical state of source. 

  2.  Single detector, NaI, HPGe. 

  3.  Two detectors like a beam-splitter, 

   a.  NaI−NaI, 

    Basic unquantum effect. 

    Angle of scatterer. 

    Chemical state of source.  

   b.  HPGe, 
Magnetic effect of ferrite scatterer,of dimagnetic 
scatterer. 

    Temperature of scatterer. 

  4.  Two detectors in tandem, 

   a.  NaI, 

    Shape of scatterer. 

    Function of distance. 

   b.  HPGe and NaI. 

    B.  Sodium-22 source.  Three detectors: two Bismuth Germinate, one NaI. 

    C.  Cobalt-57 source, 122 KeV gammas: 

  1.  Single detector, 

   a.  NaI. 

   b.  HPGe, 

  2.  Two detectors, 

   a.  NaI. 

    D.  Americium-241 source, two NaI. 

    E.  Cesium-137 source, two NaI.   

      II.  Alpha-ray tests, Americium-241 source. 

A. Two-detector tests: 

1.  Pure gold foil scatterer.  
  2.  Impure gold and other foil scatterers. 
  3.  Diamond scatterer. 

     B.   One-detector diamond reflection and carbon resonance. 
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The Trouble With Quantum Mechanics is

By Eric Stanley Reiter    2023

Arts & invention    Theory        Gamma-rays        Alpha-rays

#1 detector 
#2

www.thresholdmodel.com

This is the only serious challenge to quantum mechanics  
due to unique experiments showing how it fails for both 
matter and light. Reiter’s threshold model and historical 
analysis make sense of it.   Only here will you see modern 
physics explained free of that wave-particle confusion.  
This book is visually exciting, full of color photos and graphs.
                              

                                      Chapters
Formal physics paper. 
A Critical History of Quantum Mechanics with original 
   offprints from our most famous physicists. 
Lecture slides of experiment and theory. 
Photographic details of how the gamma-ray and alpha-
   ray tests were performed. 
Planck’s 1911 Loading Theory paper!  translated only here.   
Who is Eric Reiter?  Life story. Musical instruments. 
   Inventions. Art. Scientic explorations. Philosophy.  A look 
   into a 1970s San Francisco live/work artists’ warehouse.  
   Reiter’s prominence at the early days of the Exploratorium.
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