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Cha pter VI

ON THE A,IECHANISM OF SPACIAL ACTIONS
T)
IJ Uf Ottg CO\iCiLtrDL\G this exposition it rvould be at least
nccessarl'to statc generallr. tl ie problem of the nechanism of spa_
cial actions. I sav state ancl not r.esolre ltccarrse at tlie present
Inol l rer r t  i l  t lor .s  r rot  seem l lors i l r le  to  rcsol r  c  l l rc  Drobk rn.

It is evident that tlte meclranisnr ect.ording to u lrich the soacial
plienomena act at a distance (not those u4r[h act upon coritact)
corrsists of trvo parts: 1) a nreclruninn of short pafh oir of entrance
of spacial actions irrto the livirrg organism; and'2 ) a mechanism of
long 1:ath or of diffusion of qracial actions, eventuallv accom_
I ) a r r i e d  l ) \  t l r l  t r l n s l o l r r r u t i o r r  , r I  l l r e  r r c . t i o r r  i t s e l [ ,

, 
Thc meclranisr.n of short palh regarcls phvsiologv more than

clirnatologv, iust as the neclrarrisrn oi actior]s irpon ilontact. studi-
able in 

.th 
e- la_bor.trtorv regarcls plrr siolugr rror.el It is not rnv task

to s l re lk  oI  t l r ( 'sC i l l (  c l tJ t r i \ l r rs .
I should like hor.i 'el'er to notc tlc intportance in this field of the

ionizatiol 
_of air', al irnportanc. rvhicli jrrstifies tlrc rlrrnl studies

u4rich are bcing carried out in it.
IlegarcliDg the nrechanisnr of lorrg prtL, it rl.ould sccn) oppor_

tulre to takc rote of tltat u,lrich Bcig-),es alrcatlt synthesiz'ed in
his last rvork, that onc u.ith rvhich he concluded'prematurely his
Iife. I shall recapitulate it, conserving tlre or.iginal irain of thought.

De Iiudder lrtr<l disco'" ercrl rarious relationships betv,een solar
phenolncna 

-and 
biological lirenomena, betu,ecri biological pLe_

nourtll nnd trctcoroloqical plrenontena, and betv.ecu nteteoro_
logieaI  phenorrr r : r ra  i tn t l  so]ur  phcnornena.  Admit ted that  t l re
existcnce of this closed cvclc b,lr.,ril, it rvorrld bc ertrerrrelr difli-
cult to separtrtc tlre eficcts of thc solar actiorrs from the effects ot
the mctcorological actions, given tlrat the meteorological phenom-
ena are in  rcJat ior rsh ip s ' i th  the sol i r r ' l lherorncnr  , ,1 ; -n u l i ic l ,  ther .
rvorrld depencl. It *.ould be tlicn nrost difficult to^kno$, wtich of
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On t l t  Jl tclurt isrt t  oi S/rrr l i l l  -{r tr i l r i  i  I  ;

t l ie  t i r r r  t lpcs of  p l renonrena is  t l ra t  uh ich { i r ts  p lcpont lcr . r r r r i
effocts, r'lriclr is thrrs tlre rnore biotropit..

But toclar', as u'as notecl, a cor.r.esporiclcncr: lrei*et,r solrr. irltl
n teteoro logica l  p l ie l ton lc l ta  is  r ro l  , i rgr i i f i t .ar r l  i t r  i l tc  l ig l r t  o f  l r r i l i , r . l
s ta t is t ics.  lnc l ,  l tou 'cver  cer ta i l l  i t  bc,  t l ta t  t l te  s t ru l ras a g lc i r t  l tar r i l
i r r  a tnros l ther ic  p l rcnomena,  of  u l r ic l r  i t  is  thc pr inrarr  c ,arLst , ,  t l r t ,
\ i l l i i r t ions of  so lar  t r ter .qr  t l rnstu i t tcr i  to  t l rc  l ia l t l r  t lo  r ro i  tc ,c ,orr r r t
Ior  t l r t '  r r rLr l t ip l ic i tv  of  p l renornel i t  n l r ic l r  o l t ,  r ro t t ,s  i r r  ouL r i t r los,
p l re l r ' .  1 '1 ie  lack of  co l rcspondcncc l rc tuceu t l te  f l r rc , t r ra t ions o l
enclgr ratliatt-.d bv tlrc sun arrcl tlrc courplcx rnctt,olo)ogiciLl pirt,
r ro ln( l i l .  ob l i {cs ont ' to  crorrs ider .s t :pa latc l r  s t i lar  anr l  , , r r teo lo iogi
ca l  lc t i i i rs .

Solar .act ions reac] t  r rs  ls  c lcct r .ontagrr t , t ic  rac l i iL t ior rs  of  rar ior rs
f rcr l rcr rc ies arrc l  as cor-puscul : r r . r ld i t t iors .  - I I rc  

p lo l rJ t r r  r . t , r r r i r i r r r
as to  t l rc i l  reac l r ing r rs  as I 'ar ia t io ls  of  t l rc  gcner .a l  I ic ld .  One corr l r l
lespontl aflirmativelv, tlrinking, for. exirnplt, tlrat tlrr c,lorrrl o1
paltick's ]aunched torvlrcls thc Eartlr fronr ir soltr enrlttiorr, c.irr.-
r ics u ' i t l r  i t_ thc nragnct ic  f ie lc l  (  I  u  rs  r rot  spcaki r rg of  f ieJt lsqerrcru
tec l  r r l tor r  t l ic  Ear th f rorn empt iorrs  ls  sccour l , i . r . r ,$cc, ts .  l r r i t  t l rosc
s o l r t t  ' , t r t . r  u r  o l e s  I ) l  o \  o k o d  l , r  t l , c  s r r r r

Sola l  ra t l ia t ions c l rn act  upon or .g l l is l ts  e i t l ter .c l i r . t r . t l r  r t l  i r r r l i_
lectlv tlrrorrgh sc.condnn plrcrrcniena gener.att,cl lrr. tlre iarliatiors
t ] iemsclves.  f lor l  t l ie  secorrdarv pLeuourena orc l rust ,  o l  cour  sr , .
excltrcle thc rrretcorological, for.the rctsons alr.t:atlr citecl.

Dtrc l l  sct  fo l th  thc I rvpot l res is  t l r . t t  l r r r r .s ts  ut  r r I I r r r - r i t , ic t  so l r r r .
rac l ia t i r t ls  gel tc la te h ig l i  tens ions in  thc s t rat t r rn I )  o f  t l re  rorro-
sphclr., in tiie ozonospherc, antl in tJrc tr.ripospltcr.c. Tlrcsc Jriglr
tensiorrs, lcrclirrg thenrsellcs, rr'orrld give origin to electrorlagnt,tic.
rvates of grcat length. Titc electrornagrrctic u,at.cs u,orrlcl bccorrr
d i recth a l rsorbcc l  b l  l iv ing organisu ls ,  c l is t ru.b ing t l re  r rcuLo_r t .1_
etat ive svster l r .  But  th is  regards t l rc  nrechln isr r i  o f  t l re  shor . t t ,s t
Path.

Aqai r .  l rccorr l ing to Duel l ,  cor . l t r rscular  r i r r l i l t iuns u.orr lc l  r r r t
havc such an ilrportant and certlin action as tlle electrol)tirgl(,ti(.
<rrrcs clo (arrd I add: tlrcre, wherc u'r live on tlrc orrter srrr.face ol
t l ic  Ear . t l r ) .  On t l re  ot l rer  hand,  accor<l ing to l ) r r r : l l ,  s t ,concia l r
phcl )o lncra carrsecl  l tv  thcse corpuscul t r  r l t l ia t ious (e lect t r r r r r .
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garhma ravs, traces of clienlical substances' etc ) can have a bio-

logical action.
io thc elcctromagnctic radiltir)lr5 of grcat \\'ave length- genera-

ted in tlre tcrrestriai atntosplicr. Lr solai ratliations are added the

electromagnctic racliatiorrs of ,ltoit tt 'at e length generated from

tlrc sun itself.
\Vlves front I crn to 20 rn raclitrtc constantlv from the solnr

corona. Spots, emptions arrd disturbed zones of the corona during

Deriods of disturbince, geueratc tlrcse same rvaves rvith an inten-

iitv tho.,sa,,ds and tlrouiands of times greater'

Therc existcd tlicrefore a certain intelest to find out if these

u'avcs possessecl a biotropic actiorl But the biotropic actions ol

these vlaves dicl not rcmain I erv clcal or at least evident Kiepen-

heuer, Harte and Bratter c'xpcrinrcr.rted with thc action of waves of

l.50 nr npon llrcls of tr/icic iaLsa.tncl observed a certain cffect: arr

i,rcrcaseci freclucncv of cellular clivision The erperiments u'erc

carried on bv Harte arrcl l}'arter'.

Afteruaris Elvert, Reinelt and \litlaclicr searched in vain for

an e{Iect of metric \l-aves on biological specimens; germination

o{ seecls from Digitalis lutea or of spores from Aspergillum niger '

It is dilficult i, t 'e.clt ,r concl,,sion from thcse results: the bio-

logical tests, tlte cxpetinrrrtirl cotrclitions' and likewise the periocl

oiil-" .lu.lng which tliev wcre condncted clifler' This last cir-

curnstancc is of thc utmost importal)ce And still, at that time' no

one kneu'of the effect of thc nctallic screelr'

It shoLrlcl be noted that this first step rvas taken bv an eminent

astrophvsicist s4ro collaborated dircctlv rvith biologists The first

and the last links of the biotropic chaiu rvere joirled bv them'

The efiects of thc shor-t war.es do not seem for the nloment a

field that interests manr' At arrv ratc the interesting one is that

of the long rvaves.
According to Berg, the cher.uical tests brought a clarifl'ing ele-

ment to toiav's sitriation. Thel' demonstrated more thtrn exharts-

tivelv thtrt iriorganic coiloidal svstems in ac1rreons meclia are iu-

fll,enced above and before all bv solar phenomena There is no

dotrbt o{ certaintv of tlic relationships discovcred because that

certainW is founded uPon most rigorous statistical analvsis
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I adci that it is true for inorganic and organic colloids, altd

seens truc identicallv for biological colloicls. Onc has thcrefore
:l reilson for insisting that also ili mcclical clilnatologv the pJrc-
nomena tlrat react rvith (reater celtlrintv are the sollr phcnomcna.
The rrechanisn of long patlr in tltis case is that of ll lol)aqatiorr
anrl triursfonnation of solal radiations.

On tlrc other hand, thc effect of tlre metallic sclct'n on clrenricrl
tests ,  t l r i i t  is  r rpon col lo ida l  svstc l t is  i t r  ero l t t t io t r ,  cor t f in t ts  t l r l t
solnr action is a'bolc al] of racliart natrtrc. If tlrc tlrinnest sltt 't:t ot
metal is t.norrgli to clrange corsiclelalrlv the mode of plt'cipitatiolr
of arr inolgtnic conrl;ouncl, one rllust adnit tlrrt thc spectnul of
incidental rrrdiations carr lre nroclifiecl at Ielst in palt lrr nrodifring
the slrci.t of metal itsclf. The metallr'c sclcena[e reflt 'c ts or llr-
sorbs sorrrt'of the componcnts of thc incirlental rldiatiou.

T l re fect  that  r  s imple loof  of  nrct l l l ic  h ts t lc  ot  a lso of  ILrc t l l l j i '
net 1:rlacecl abovc thc slstem to be testt.tl, clrirttqcs tlrc prcciPitatjorr
of colloicls of tlte svslem itself, shou's Lrs thirt tlre itctiorr t'rt 'rti 't l i i
t lo t  un oct io t l  o f  ( )ntnt  (ns in  thc c  asc o l  c  l r t ' I t t ic i t l  s r t l rs t t t t t  es o l  o l
e lect r ic i i l  charges cor ta i r tcd in  t l ic  a i r )  l lu t  is  tc tualh t l rc  act i t ; r  u l
r racliation or of li field. \\Ie ntrst lote this cloes uot coucetrt tis-
iblc or rrltra-r'iolet radiations or those of the shortest s avc-lcnqtlr.

Since thc short rvaves, that is the clet tronragnctic Irigh flerlrrt'Ir-
cics, do lot give frce plal'to biological researchcs, it is s'ell to
direct oLu-attcntion to the {ield of knt aud ultrirlou'flcrlLrt'rrcics.

On tlre other hand, rttotlern radio technitltte petutits tts toclav trr
follorv thc variations in the intensitl of the ultlir-r' iolet lnd roetrr-
gen solar lndiations that fall on the npper atmosplicrc, or tirc blsis
of the velv Iorv fretpencv ladiations intcr)sitl .

Stuclies of the YLF in lclatiort to thc polal itLuolas illc going orr
irr the Antarctic.

One notes that suclclen incr-eases of irltensitv in tlre atrrospltcrits
are attribrrted toclav to astroplnsical causcs. 'fhcsc srrclden clis-
trrrbances corresponcl to Ilares. j\Icthoclical recorclings u'ere marlt'
at the \\' i lf i 'ed Hirll Obscrvatorv at Plestort on tlre palt of Prol.
Barocas. clircctor of the sanc.

At \lurrich, Schumann, considering tliat the Earth and tlre iono-

sphere tliat circles it constitute a kirtcl of coricave spherical resona'
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tor', cirlculatecl its rcsonancc frerluercv arcl foLrrrd a frequencv of
about 10 Hz. Koerig, on the birsis of Schunann's calculationsr con-
tLrctetl research in the fielcl of ner',' tcchniclLres for the radioelectric
J]rctsrrlenrents uith the intcrrtiol to reccive tlie natulal ultralorv
flcquencv si.qlals conring fr-om thc space around. Koenig s'as
rrlrlc to girthcr sigrrals bctgcen 1 ancl 25 IIz. and to recor.d thern
ltgrrlrrr'lr-. asccltlininq antong other tlrings a most notable diurnal
('ttcct.

' l ' lre 
sturlics of tlic \luniclr school lrrouglrt about ir grclt irrterest

iurtorrg tltc lriologists. Tlrr rrltln-lo$' frc,rqtrencics scent in fact to
proclucc rcmirrkirble biolosic al e{ic.cts ( Kocnig, Reiter, etc, ) . It is
pcr l t 'c t lv  loq ica l :

I1 ,  i r  t l re  cast :  o f  the vel r  ) igJr t  rno lect r les ( for  example:  t l rose of
runrnrolia), tlrr: Jriqh freclucricics alc altle to generate efiects, al-
rcaclv rlell note(I. in the cast: of thc t crr. large molccules, or ver;
lirrge rricelles or verv large arcl defornrnblc stnrctures, tlie high
lrcclrrc:rcics lrar e' probablr' l ittle ol rro ellect, Instead thc lorv and
rrltla-ltu flerluencics can hirve it.

Tlrc lriological s\stcms lr.' thclcfore vullcrirble to the lorv fr.e-
(llelcics lrecansc thcv ale irll corrstitLrtecl of colloids iu aqueous
rrrt,clia rvlriclr llrc in tlun nacle rrp of verv lar.ge rrolecules ol
nricclles srrspenclecl in molccularll structrrrecl aqucorLs solutions.

' I l r t '  
prcccr l iug consi t lc l t t ions ] rare conducted us i l to  a cor l -

plett'h nc*' ficlcl, that orre of ver.r' lorr.fre<luencies. It rvill be in
tlris tlriLt ue shall find perhaps orre of the roads rvhich u'il l conduct
rrs to tlrc solution of sonre of the ploblens of meclical clin.rntologr'.
l irt the field is rrclr' l lcl rrnklol'l us t ct and rr c find orrrselves to
l , t . , 1 r r i l r  r t l  . . . r .  , 1 , , 1 , r ' i r . , l  , , t  t l r e  I , e n e f i t  u I  d i l t r . t  i u r ( l  o l ( l  ( x l , e -
r icnce.

I nrust corrcludc for rros., a{Iirnting that as prentature as is the
talking altout thc ltcchirnisrl of spacial actions for me as a chenlst,
rit au\ late it \\ ' its lcccssarv to point out the sitLrtrtion in this ffeld.
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