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problem is one of the controversal and unresol
nuclear science. In addition, it is an old problem, star
first such observation by Milone 1n 1954' 1 '· 

considered objects, as defitied in this article, which 
~.of-their-creation a considerable enhanced nuclear 
total cross-section or partial cross-section. The first 

experiment was reported by Alexander et a1: 12 1 

the· mean-free-path A of pions created by the de
'"+ + ... ) in nuclear emulsions. They measured 
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. 2) The average 'energy .liberated in nuclear i~teractionS' by "young" 
ancl"'oid'.' pions is the same,Le. energy conservation holds.· · 

3) A pion is completely characterized by stating that the object is · 
. a pion with a: Jaiown total momentum. Present day physics does not 
-know any inherent difference between a "young" and "old" pion. 

4) All experimental evidence from bubble-chambers and the cons-. 
tructiori and operation of pion~bea.mS in high:.energy laboratories shows,· . 
that the electromagnetic interaction of pions does not· show any diffe~ 
renee between "young". and "old" pions. ·The curvature of a pion is 
constant in a constant magnetic field, starting from the point-of-creation . 
of the pion·down· to many meters flight path, provided we neglect such 
obVious effects as slowing down due to paisage thl:c:mgh bulk matter, etc. 
'(]sing these four assumptions, we carry out the following ge~kenexpe~ 
riment: 

·box 1 

young 
pions. 

box 2 box:{ 

I ~~E., ~-E_.-;_,.·. 
- 2 . • . ' .•. .. . . 3 •. 
: - ~ ' . . . 

'+-~'. ··+------+ 

llcm 500cm 

,N.E.- nuclear emulsion 
M2 -Mass in box 2 

M2 <M3 • 

>;·',-

Box 1 is filled with· "young" pions with-E= 100.MeV, the total momen
tum. of every pion is' directed towards • box.2. Boxes 2 and 3 are filled 
With nuclear emulsion, they are' thermally isolated against the sul'l'ouri- ' 
dings and thermally isolated from each other. At the start, boxes 2 and 3 

. have the identicai•temperat'u~e T0 • Now; all "young''-pions from box 1 
are forced to enter at fiist box 2 and then, in case a pion survives, it en~ 
ters box 3. (In this gedankenexperiment the experimentators are so 
smart,as to force all 1pions 'this way .But when the reader haS trouble in hna
ginating such an experiment; well, he can consider concentric shells 
around box 1 instead). '. ' . . . . 
N~ pions are allowed to leave boxes 2,3. After all "young" pions liav~ 
come 'to rest_and..vanished_in boxes· 2, 3,.we obse.rve temperature increa-,. 
ses a.S follows: · · · · · · · · · · · · · · 

in box 2: fromT0 .-+ T2 
iri box 3: fro,m To ~ T3. 
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After. this, the .. thermal isolation . between boxes .. 2 .. and 3.. is taken 
away and. thermal equilibrium is established between them at T; . Now it. 
holds: 

... 
,;..: 

T2 >T4 >T3 >To. (3), 

Durmg the thermal equilibration, the. following heat ~~s transfered from 
box 2 to box 3: · · · ... , 

' ',..I 

QY = ~p··,M2 (T2 -.T~.) · cp :- spe.cific heat 

and the entropy increased asf~llows: 

Tz 
b.S = cP -In- > 0. 
· Y T3 

_(4) 

~_::.' 

(5) 

Then an identical experiment is carrled out with "old" pions of the same 
energy. We hilVe to replace T2 +T5 , T3 -+ T6 • T0 and T4 remain, due to 
the experimentallay~out and assumption (2). But in this case, due(to'iri~ 
creased A0 , less pions interact iri box 2, consequently: 

.. T 2 > T s ; and T 3 < T 6 •. 
,; 

After thermal equilibration,. the following heat has been flowing from 
box 2 to box,3:. ' · 

Q~ = c :'Mz ;(Ts ·~ T4) . 
.. '; p, ! . • ' .• "t 

and the :entropyincreased as follows (T5 > T~ > T6 > T~'): · 
<} 

. . .<. Ts , 
b. S0 = c .. In - > 0. 
. . P ., T6· ·. 

As Tz ·> T 5 and T~ >' T3, ,we m~st state: 

b.Sy> b.S0 • 
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The Second Law of Th.ermoa~riamics. 'r~quests: that· starting with· 
a UNIQUE situation; as defined by the four assumptions given,'and · 
carrying out a UNIQUELY defined experiment, one must end up with a 
UNIQUE situation at the end. In this gedankenexperiment· we don't. 

The system starting with ·"young'" pions leads'to a situation with 
a lmver. entropy (before thernial .equilibration), than .. a _system starting 
with "old'' Pi()ilS. . : . ' . ·····. ·
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Now one has the following options: 
1) the Second· Law of Thermodynamics does not always hold, 

or 
2) one of the four assumptions given is incorrect;'· · 

or . , . . . . . . . . 
3) the authors of this note have made a gedankenmistake. 

At this stage, the authors cannot decide; But it is conceivable, that the; 
Second Law: of Thermodynamics still holds and our assumption (3) :.__ 
i.e. "a pion is always a pion"----,. is incorrect: There may be a difference 
between a "young'' and "old" pion, even when no such difference can be 
observed ip electromagnetic experiments: It might be interesting to note,. 

' . 
that the principle of having a difference between "young':\an~. "old'.' 
pions :may have already been seen visionary by I.: Szillard in 1929; ,when· . 
he published an article about; djber die Entropieverminderung in einem . 
thermodynamischen System. bei Eingriffen intelligenter Wesen"17 1 • This 
basis idea was revitalized somewhat modified in a recent paper16 1 • There 
one tried to suggest this ansatz as· an attempt to explain possibly all 
ANOMALON experiments. Some of these last experiments18 '' are of " 
a more indirect type, as they use radiochemical techniques. However, 
th~ir. experimental evidences defy any attempt to be understood on the 
basis of physics known to 'the authors- a1_1d this for about one decade; 

In summary, we state that all ANOMALON phenomena are observed 
strictly only on the level. of tiuclearinteractions, not on the le~el of elect
romagnetic interactions. Anomalons may be connected to a state of lo" 
wer. entropy (or higher "information" content) than the no~al nuclear 
state. The difference between an "old". and "young"-pion (of the same 
total momentum) would then. be their different content of what may be 
called "info:rmation" (o:i: negative en:tropy). ·The "young'.' pion would 
carry just more "i~formation''- and this leads to be observed reduced 
ln.ean-free-path A' . 'Further expeiimen:tal work should shed light on the 
question, wheth.el this ansat~ is of any use or not. In particular, it seems 
·mandatoryto try to reproduce the Alexander experlmentl2 I and other 
direct "proanomalon ",experiments, as summarized in Ref.6. Finally, it 
might be interesting to note that 'the possible g(meralisation ()f the ''in~ 
. f~rmation" concept has recently been. discussed by, Stonier19 1 • 

1- < • ··.-

The authors want to thank Academician A.M.Baldin for his support 
of this controversal ~xperiment and gedankenexperiment at ·his 
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6paHAT P., YHrep r. 
CpHrHHanbH~M 3KCn~pHMeHT AneKcaHAepa (1957 
no aHOManOHaM·H BTOPO~ 3aKOH TepMOAHHaMHKH 

3a nocneAHHe roA~ 6~H ony6nHKoBaH~ He~ 
·TenbCTBa·, KOTOp~e MOrYT 6~Tb o6b!ICHeH~, ec 
noTe3y •· 0AHaKO; OHH He MOryT 6~Tb noHsiT~ ~ 
paM. 3TH 3KCnepHMeHTanbH~e yKa3aHH!I 6~nH I 
Ha CHHXpOcjla30TpOHe B ll,y6He C Hcnonb30BaHHl 
H paAHOXHMH~ecKo~ MeTOAHK. B CB!13H c 3THM 
K 3KCnepHMeHTY AneKCaHAepa, B KOTOpOM 6~n1 
3Ha~HMOe CBHAeTenbCTBO B03MO~Horo c~eCTB 
npOCTO~ TepMOAHHaMH~eCKO~ apryM~Ta~HH MO 
nono~eHHH. o e~nonHHMOCTi-1 BToporo 3aKoHa T 
po~AaiOO.IH~~~~ B K•-pacnaAe, oTnH~aeTc!l oT " 
ltle HMnynbC, tia eenH~HHY 11 0TpH~aTenbHO~ 3H 
Apyry~ TepMHHOnorH~ - Ha HHcjlopMa~H~. 

Pa6oTa e~nonHeHa B na6opaTOPHH B~COKH) 

Coo6meHne 061oi!JI.HHI!HHoro nnCTHTYH RAe 

Brandt R., Unger G. 
The O,riginal,Alexander Experiment from 
on. Anomalons and the Second Law of Ther· 

Du;ing recent y'ears some. experimenta 
which could be understood on the basis 
it could not be understood on the basis 
These experimental evidences were to a 
chrophasotron ,in Dubna using bubble ch< 
diochemical techniques. Consequently, i 
old Alexander experiment where the fir~ 
ce for the possible existence of anoma· 
simple thermodynamic arguments, it can 
·dity of the Second Law of Thermodynami· 
K•-decay differs from an "old" pion of 
gative entropy" or - using another wor 

The investigation has been performe 
JINR. 
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