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What	am	I	going	to	tell	you?
• Our	scientific	understanding	of	how	low-level	exposure	to	ionizing	radiation	causes	injury	is	

contrary	 to	 physical	 law.	THERE	 IS	NO	SUCH	THING	AS	A	LOW	DOSE.	Any	 exposure	 is	
properly	understood	as	a	collection	of	high-dose	rate	exposures	of	very	limited	duration.	The	
distinction	is	not	semantic.

• There	is	a	gap	in	our	knowledge	relating	to	DNA	double	strand	breaks.	The	gap	has	existed	for	
nearly	fifty	years	(at	least).

• Cytogenetics	(counting	chromosome	aberrations)	 is	a	more	reliable/less	contested	indicator	
of	 injury	 than	 epidemiology.	 We	 have	 shown	 that	 a	 definitive	 molecular	 cytogenetic	
investigation	is	still	possible	in	the	present	day.

• The	 topic	 of	 Three	 Mile	 Island	 health	 effects	 is	 controversial	 because	 there	 is	 a	 tension	
between	 the	 magnitude	 of	 exposure	 (low	 level)	 and	 assessments	 of	 increased	 cancer	
incidence	(and	other	impacts).	There	is	no	tension	if	the	scientific	fallacy	and	the	knowledge	
gap	are	addressed.



The	Fallacy:	Improper	Averaging

Dose Rate

Time

Pulse duration = 
0.000 000 001 s

Instantaneous dose rate  ~  
100 mGy/sec (360 Gy/hr)

TMI average dose rate 
= 0.000 002 Gy/hr

On	YouTube:	“There	is	No	Such	Thing	as	
a	Low-Level	Radiation	Exposure”

GAP!
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Chronology	and	Context
• In September 1979, shortly after the accident, the PA Department of Health TMI Advisory Panel for Health Research 

Studies recommended that a cytogenetic study of the exposed population be undertaken.

• In 1982, citing an insufficient scientific understanding of DNA double strand breaks, the panel reversed its 
recommendation. The cytogenetic investigation was not conducted, and the knowledge gap was not addressed [1].

• Nevertheless, a cytogenetic investigation was performed in 1994-95 by expert witnesses on behalf of the plaintiffs in 
the large TMI Consolidated lawsuit. Stable (unstable) chromosome aberrations were reported at 6x (10x) background 
levels, consistent with significant exposure to ionizing radiation.

• The cytogenetic results did not appear in the peer-reviewed literature until 2021 [2]. The authors of that work did not 
support the judgment of the original investigators that the observed frequencies of chromosome aberrations could be 
due to releases from the 1979 accident.

GAP!



The	3MILER	RUN	Investigation

The	TMI	story	embodies	a	legitimate	scientific	paradox	that	has	been	
submerged	for	several	decades.	

The	 paradox	 can	 be	 resolved	 by	 a	 modern	 investigation.	 To	 that	 end,	 we	 describe	 the	 two	
contributions	we	have	made:

• We	 (well,	 I)	 resolved	 the	 knowledge	 gap	 by	 developing	 a	 comprehensive	 first-principles	
description	of	how	the	misrepair	of	double	strand	breaks	creates	chromosome	aberrations	[1].	
Contrary	 to	 the	 conventional	 understanding,	 the	 low-level	 TMI	 exposures	 were	 entirely	
consistent	with	detectable	injury.

• We	 undertook	 a	 pathfinding	 cytogenetic	 investigation,	 with	 26	 enrolled	 participants,	
demonstrating	that	a	comprehensive	effort	 toward	retrospective	biological	dosimetry	of	 the	
TMI-exposed	population	is	still	possible	in	the	present	day.

[1]	A.	Datesman,	“The	Dose	Rate	Quantum	and	the	Statistical	Basis	of	
the	Linear	Quadratic	Model”.	Coming	soon	to	a	newsstand	near	you!



How	to	Understand	an	
Unprecedented	Industrial	

Disaster

SOURCE TERM
How much radioactivity 

was released?

DOSE
What was the exposure 

to the population?

EPIDEMIOLOGY
Was there an excess of 

cancer?

ATMOSPHERIC TRANSPORT

~3 – 44 MCi Xe-133.
BDC report 22 MCi.

Largest ~2 mSv.
Less than or about equal to 

annual background.

CONTROVERSIAL
Around 100 excess cases of 
lung cancer in a population 

of 130,000.

LOW DOSE EXPOSURE (Radiation Science)

[1]



Questioning	the	
Unspoken	Assumption

SOURCE TERM
How much radioactivity 

was released?

DOSE
What was the exposure 

to the population?

EPIDEMIOLOGY
Was there an excess of 

cancer?

ATMOSPHERIC TRANSPORT

~3 – 44 MCi Xe-133.
BDC report 22 MCi.

Largest ~2 mSv.
Less than or about equal to 

annual background.

CONTROVERSIAL
Around 100 excess cases of 
lung cancer in a population 

of 130,000.

LOW DOSE EXPOSURE

[1]

(Radiation Science)



Video	of	Karl	Z.	Morgan	speaking	about	low	level	exposure	to	ionizing	
radiation	has	been	removed	in	order	to	reduce	the	size	of	the	file.	The	30-

second	video	may	be	watched	on	a	public	YouTube	channel	here:

https://youtu.be/qAwm31TkR10

https://youtu.be/qAwm31TkR10


The	Controversy	as	Karl	Z.	Morgan	
Might	Have	Seen	It.	Updated.

“Low-level	exposures	are	
not	(legally)	harmful.”

TH
R
ES

H
O
LD

“Even	very	low-level	
exposures	carry	the	
probability	of	harm.”

“There	is	no	
such	thing	as	
a	low-level	
exposure.”

John	Gofman:	
“Nuclear	power	is	random	
premeditated	murder.”

“The	TMI	
exposures	were	
too	low	to	cause	
detectable	
injury.”

NEIS Night with the Experts

https://www.youtube.com/watch?v=Vs7phDiMj-Y


The	Experts	are	Not	Playing	in	the	
Same	Sandbox	as	Reality

“Low-level	exposures	are	
not	(legally)	harmful.”

TH
R
ES

H
O
LD

“Even	very	low-level	
exposures	carry	the	
probability	of	harm.”

“There	is	no	
such	thing	as	
a	low-level	
exposure.”

John	Gofman:	
“Nuclear	power	is	random	
premeditated	murder.”

“The	TMI	
exposures	were	
too	low	to	cause	
detectable	
injury.”

NEIS Night with the Experts

The	TMI	exposures	were	
absolutely	large	enough	to	cause	
detectable	cytogenetic	injury.

The	energy	spectrum	and	the	
exposure	duration	are	the	
differentiating	factors.

https://www.youtube.com/watch?v=Vs7phDiMj-Y


So:	How	dangerous	is	low-level	exposure	
to	ionizing	radiation,	REALLY?

𝑪𝑨 = 𝜶𝑫+𝜷𝑫𝟐

The	 authorities	 assert	 a	 “Linear-Quadratic”	 form.	
But	it’s	charitable,	honestly,	to	describe	this	idea	as	a	
guess.	 The	 experts	 have	 a	 bad	 case	 of	 what	 my	
beloved	high-school	mathematics	teacher	described	
as	the	“It	Looks	Like	It	Theorem”	[1].

I	 have	 worked	 out	 the	 actual	 answer	 using	
established	concepts	from	statistical	physics.	The	
experts	left	out	a	few	pieces.

[1]	Greetings	to	Liz	Hoelter	of	New	Jersey	and	California!	I	am	
grateful	to	you	for	a	great	many	things.



3MILER	RUN	Preliminary	Results,	1/2

Translocations
Inversions	(circled)	and	sister	

chromatid	exchanges	(squares).



3MILER	RUN	Preliminary	Results,	2/2
• It	appears	that	the	existing	data	could	be	used	to	make	

a	 dosimetric	 estimate	 for	 men.	 The	 estimate	 is	 not	
presented	because	its	statistical	basis	is	not	robust.	

• The	 data	 for	 women	 are	 less	 clear.	 The	 immune	
systems	 of	 men	 and	 women	 differ	 and	 evolve	
differently	 with	 age.	 Most	 investigations	 center	 on	
young	men,	suggesting	(yet	another)	important	gap	in	
our	understanding.

• A	 large,	 well-resourced	 investigation	 is	 clearly	
justified	and	would	be	productive.



Fitting	the	Pieces	Together
• Personally,	I	find	the	cytogenetic	results	from	1994-95	to	be	credible.

• Further	work	is	absolutely	desirable,	but	also:	why	re-invent	the	wheel?
• There	is	little	discrepancy	between	claims	of	injury	(epidemiology,	
cytogenetics)	and	estimates	of	exposure	(source	term,	dose).	It’s	the	scientific	
link	between	dose	and	outcome	that	is	broken.

• I	have	told	you	about	Dose	Rate	Quantization,	a	revolutionary	new	
idea	that	may	align	with	your	beliefs.	
• I	urge	you	not	to	accept	the	idea	uncritically.	A	scientific	idea	can	be	confirmed	
or	refuted	by	experiment.	The	experiment	should	be	conducted.

• Low-level	exposures	may	be	far	more	harmful	than	the	authorities	believe.	No	
nuclear	reactor	can	be	operated	safely	under	any	realistic	body	of	regulation.



Recommendations
• Dose	is	the	wrong	quantity	upon	which	to	regulate.
• TMI	exposures	were	low-level	(<	0.002	Gy)	but	
nevertheless	harmful.

• If	nuclear	power	is	so	safe,	why	not	check?
• Routine	cytogenetic	monitoring	of	the	population	around	
nuclear	power	plants	should	be	instituted.



Extra Slides



“Science is the belief 
in the ignorance of 
experts.”

— Richard Feynman


