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Cbapter lV

SOLAR PHENOMENA AND CHEMICAL TESTS
A SOLAR HYPOTHESIS

SOLAR ACTIVITY AND CIIEN{ICAL TI.]STS

T
I N ( )RDER TO SHO\\' s hether there exist a rcal tlepenclence
betrveen solar activitr' (measured roughh usirg \\'olf's ll nrrn-
ber) and thc rcsults of tests F- ancl D, Becker cauicd out a geleral
studV on the subject.

First of all he considered the average of thc threc magnitude\
R, F ancl D over periocls of 27 davs so that each group of 27 (lirvs
represented the solar rotations according to Btrrtels. The first
rotttion considered rvas the 1612, rlhich €loes fr{)rn \larch 13 to
April 8, 195I, the last rvas the 1666, s hich goes fronr \llrclr l0 to
April 5, 1955.

Directlv comparing tl)e rotation averages of D alcl Il, a strict
lelationship is alreadv discernible bctween thc two ntagrritudcs.
The rel;rtionship becornes even better if an R trvellge belonqing to
a gi\ en rotation is corrrparcd u'ith the D avcrage of tlrc successi\ r,
rotation. Tliis fact rnrrst definitelv be bornc in mind in climatolog,
i c l l  s t r r t l i c s l

In orcler to conparc the oscillntions of a short per.iod, *itlr I
duration of front sorne rveeks to sone months, Beckcr calcrrlatc'd
the current averages of fir'e solar rotations, Five lotatious arc
equivalcnt to 135 davs. The l35-dav duration stil l ntakes it pos-
s ib le to  s tudy an eventr ra l  annrra l  r - r r ie t ion t tJre rc l r t ions l r ip  be-
trvcel Il and D becomes that seen in Fig. 13). The constellations
of points are so tightll ' arrangecl alound thc regression line tliat the
calculation of tLe rotation coefficicnt becomes trLrh' superfluorrs.
The regression lines are:

test D
test F

zT .. 0.3,1. R * 29
gT = 0.2s. R - .10
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I i rc. 13. Correlat iorr l tetrveen test D rLncl sol iu act ivi t ! . ,  according to Becker.
On t l tc ubsci.ssa: test D. Ol t l rc ordinate: Wolf 's nunrbcr l l .  At,erages of

rot i i t ion smoothed br. f i r 'es_

To be ccrtain that the tliscoverecl relationships were not due to
a mere correlatiol bctu.ee[ t$'o magnitudes which rvere both by
chance in thc process of dinrinishing, Becker calcrrlated the cur-
rent averages of 13 rotatior.rs of R, of F and of D, and compared
them. Figure 14 gives an iclea of thc rcsults of this comparison.
Thc tlrree rnagrritudes reveal a rlinimum in correspondence with
llre 1653 rotations-that is, in correspondence rvith the minimum
of solal activity during tlrc period April-NIay, 1954.

The threc curves begin tightlv rruited, they dirninish, touch the
ttinimurn and rise together once again rvith such perfect agree-
ment that it is not possib)c to consider this an accidental or ordi-
nan' correlation. Beckcr, at tlrat tine, did lot belicve that the
ntarked annual rninimum of tcst l), rccurring regularlv at the end
of wir)ter or at the bcginning of spring, had to bc considered as a
separatc phenornenon, inclepenclerrt of solar activity. According
to him, it could have been a minimum which depended on a
chance minimum of solar activitv; but then, the pcrsistence of the
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l i r c .  l  l .  l cs t  D  ido t ted  l i , r . r ) ,  tes t  l ,  i l t tu tq  l i  l . ,  , r r r r l  I t .  \ \ ' o l l  s  r r r r r r r r r l r
i can t ima l  1 in . , ) ,  in  fu rc t io r  o I  t j rnc .  ( ) r r  t l t t :  r t l t y ( i t su :  t l r c  t i rn t  i r r  ro l , r r
ro t . r t j { ) r ) r  i r cc ( r r l i rg  to  I l r r te ls .  O t l t  a r t l ina t t :  t t ' s ts  I r  r r r r t l  l )  , r r r r l  \ \ , , l l s

r  rn tbcr  l l .  l i o t i l t i oD . r \ ' ( , r i r {cs  s r r r rx r i l t t r l  t0  1 r l

i l nn l ra l  l t i r l i n tL l l l r  o f  tes l  D ,  \ \ ' i t l to t r t  R  pr .cse l l t i r rq  r i ] l \  con .cspo l ( l
i l g  r r r in in tum,  led  h i r l  to  rev ie$ ' t l l c  p ro l ) ]e l l  s { )1 l tc  \c i l rs  l . r te r . .  l l
f r c t ,  a f tc r  due ca lcu l l t ion ,  Becker  foLr r rd  th l t  u ' l r i l e  t l r c  sp t i tLg
ntit l i .rtu'rl of test D is stutisticallq rcal,t lrc prcsu ted sytring rrtitr i
nunt of t lte solur spols is StatisticdllJ lrnrs..i l . F-rorr i l  stlt isticirl
po in t  o f  v ie \ \ ' ,  t l re  tes t  D n l in imr r l l  c ,x is ts ,  t l re  I l  rn i l i r r r r r r l  c loes  r ro t
c\ist. 

' l-he 
test D ninimum tlrelefolc ]tas rrothilg to tlo rr it l t soli ir

ac t iV i t \ .

(]ROIIOSPHERIC ERUPTIONS A,\*I) CJHE\IIC-{I, I 'ES'I 'S
Ilarirrg verif iecl t lre cxisterrce of a r.t: l irt ionshilt bcts et,l \\ 'oi l ,

lumlrt,r '  arrd thc results of tests F and D, Rcckcr- \\ ' i l l tcd to fin(l or ri
y'hetlrtr '  one of tho pherlontcn:r \\ ' lr ich depcncl ol solar a(.t ivit\. \\. ls
capal)le of influcncing tlre chenricirl tcsts br. itself. l le ex.rrit irrctl
t l te  n rorc  consp ic l loL ls  seco l ld  iu r ( l  t l r i l ( l  c l i t s \  c l ' r r { , \ l ) l r r l i (  ( ,u r l ) -



a
86 

' l  
l t t :  CltenLicul l lasis ol ) ladicul Cl inutologrl

tions -r eportccl il the Quarterlv tsLrllctin on Solar. Activit-r,. The
eruptiolis cllosen *,cle tlrose obsellecl corltenpor.aneousll' bv r,ar-
ious obselvatories, rvith tlie same intcnsitv, or those rccordecl at
statious possessing a klou'rr ard reproduceable scale of intensity.
!-or thc periocl 1Sl5l kr 1953. 37 eruptions rerrained after the choice
g' l is rnade.

' fhe 
dtrls in s'li ich the chosen solar cr.uptions took place were

rrscd as point davs (zero dals, Stichtagc) for tlie superimpositir.rr
of the resrrlts of test F ald D, according to the n-ntetlrcd.

Figrrre 15 illrrstrates thc avcrage r.alues of the results of tests
l- arrd D, on tlrc superirrposecl dtrvs-that is, orr tlre four days pre-
ccdirg that of thc cruption (-1, -3, -2, -1), or.r the day oi erup-
tion (0 ), on tlre foul dars follorving the eruption (+I, +2, +-3,

5 5  _

5 0

l i t l
- 4  - 3  - 2  - 1 l r t l

O  
* t  + 2  + 3  + 1

l , -rr; .  15. l i l lect of solxr erupti(Drs orr test F icotxit lut l  l i rrr , ;  a cl test D
idottt : t l  l inc), according to BecLcr. I tcthocl of supe4roscd epochs. On t, tre
al; , lci .rvr: ihe dav of enrption 1O), |rur clrvs before and fonr dirvs after.
On t l t :  t ;rdinutt:  thc xveritges of tests F and D. \otc how the cruption

inf luencc tcst l l  and not test lJ



So la r  P ln , t Lon r tuL  an t l  C l t n t i t l  l  r , ' / s  - . \  S r l r r r  I t t  ) t ) t i 1 t , i ,

; - l ) .  -T l rc  c f fcct  o f  t l ie  empt ion r rppeals  s l ra lph i r r  t t ,s t  l i ,  r r i l  i r r
test I). The eflect of the erLrption corrsists ol u shirlp risc of r alrt,
in tcst I, clilectlv obserlablc in 30', of tJre single cases.

Tablt XIv il lustrates thc avclirgc \'irlrrc's oI t)rt' s r rPer iurlxrsci L
tlatir, r'cal ltr' l ciir'.

.I'ABLE \I\'

t 9 ; l

l9; i l

1 ) . 1 )

1  - i  2  - 1  A  l i  + - '  i , j  :  )
; , 1 . { i  ; i ;  6 0 . 1  6 0  I  ( i : i ;  ( i 0 . t  ; ) ;  ; ; \  ; , 1 l
. l r . l  1 1 . 6  J 9 . 3  - 1 0 . a i  ; l  S  : 1 9 . t  l t  I  t { j ;  l ;  l
- l -1.0 10.0 -1t .0 .16.0 ; i  ( )  -1{) .0 ls .s -1.1 { )  l . .11

' I lre 
cflt-.ct is Irighh' cr iclent er crr fol tlre inclir iclrrll r t 'als.

In  orr lc l  to  c ] reck t l r r :  r ' i r l id i t r  " l  t l re  t l is tururr , . l  t l . t I i , r ls l r iP.
Bcckcl  t lc t i tcd t l re  consi t le lec l  t l . r i l  r r i t l r  i !  s f '  u i . r l  r r r ,  r l r , , r l  ra lcr r
la t i rg  thc i rver lgc of  t l re  va lucs of  F on t l re  for r r .c l . ls  P l t ,c t ' t l i r rq
anr l  t l r r :  fou l  dars fo l lou ' i rg  th t :  dav of  t l rc  er- r rpt ion.  ' l ' l re  

t l is | r ' r -
s ior .  c ,orr rp i r r inr l  provecl  to  bc +2.71.  T l rcn,  on t l re  basis  o l  t l r is
c l ispt , r 's io l ,  corr tpa l i r rg  the c l isp lacel te l t  o l  t l rc  I ;  ra l rLes orr  t ] r t ,
c l i r ls  of  t ] rc  e l lp t ion tv i t l  t l ie  reruai r r i r rg  c ig) r t  d .u s .  l te  for r l r l  l l t r t
tl ie shilt ar crtrge is -9.5. ' l 'he 

e$L'ct of the cr.uptiou is tlrt,r.t,for.r,
ll.5 tirncs glenter tlian tlie clispersion (ftrLrrrtl orr tlrc b.rsis of tlrt '
ptrlticLrliir rnetlrocl adoptecl) arrcl is thrrs stirtisticallr ccr.tuin.

Beckcl  then eranr iuecl  the c l iJ t r rcr rc .s  l , t t r r , - ,  rL  [ ] r , . . r \ ( r . r , - : i ,  \ i r l -
Lrcs of  t l rc  s i r rg le super inposed c lavs.  sr rb l r i t t inq t l rcr r r  io  t l r t ,  1- l r , . i /
proof .  I le  u,as t l rus t rb lc  to  s lnrv i r r  a  cornplc te lv  c l i fJ i  r t , r t  r rer r r rcr
that tlrt: r'eliitiorrship lrrived nt ',r'.rs pcr.fcctll clt pcrrtlirlrle. l.,rL.rr
subjec i i r rq  t l re  re lat ior rsh ip to  l  l r ig l rh  eract i r rg  c l i t t , r . ior r ,  t l r i r t  o i
lequi r i lg  t l ra t  the rerr ra i ldcr  probabi l i t r  l  Rcst t t r i  t rs t  lu , i t l i t . l * t i t
not  surpass t l re  va l r rc  of  0 .311,  t l re  re lat ions i r ip  r .cr ra i r t , r l  f r r l l r  corr -
filmerl.

Thcr  l lcckel  s tuc l iec l  the arrnual  bc l r i r r iour .of  t l rc  t r ro  tcsts .  f '
anc l  I  ) .  an i l  {ouncl  that  g l r i le  tcst  l i  lc le i r le t l  a  s inusoi r l r i l  bc l rar  rorr r
s  i t l t  l t  r r r in i r l ru t r  in  the sur t tmer,  tcst  l )  r .c t  ca l t ,d  a non-s j r r r rso i t l l l
l re l rav iorr r ' .  \ \ -c  l rave a l rcac l r . re fer . r r :c l  ar rc l  l i l l  l ig tL i r r  r .c fcr . to  t l r t ,
irlrporiilncc' of tlris fact ard iis corsc(llrcr( es.
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Ru-rkarcl, studving the rcsrrlts of tesls F and D as compared *,ith
various geopllvsical p)renornr:na, found that tlre chenrictil tests
inclicated sontc connection or otlrer w.ith tlte variation in pressure
in the 96 ntb stlatunr or u.ith tlrc density of first five krn of thc
troposPlrere or with gcoDagnetic diittrlbrrnccs. But thc scar.citY
of obscrvatiolal rntrtcrial dicl not per.rrit hirn io certifv the dis-
covt-'rccl relrtionslrips u'ith tlrc finalitv that lrc rvould have rvished.

IIou'et'cr, rrote ntust be tnaclc il this connection that rnagnetrc
storrns and ltlrcnomena of tlre high atmosphere largelv depend on
solar phenorlcnar as a resLrlt, the chernical tests, rvhich are cer-
tairr]r'relatecl to solal plreronrcla, t]so lltrd to be relntecl morc or
less closclv u'itlr tlrc geophrsical phenomena strrdiecl bv Burkard.

TIrc problern of the relationships betrveer solar and geophysi-
cal phenonera lrcl clienricll tests \r'!rs ]ater criticalll- 

""ih 
sed b_v

Berg, The re-srrlts of his critical c\amination, ernbracing all of
tlie results pLrlrlislied bv tlre r arious authors up to that time, rvere
pulrlished in \/o1. X-XX of Proltlerne tler Kosntisclrcn plulsik.:
' 'Solar  

tcr rest r isc l te  Beziehung.-n i r r  \ [e teorn logjs  r rnt l  B io)Jgie."
Bcrg's final ;rrclgnlerrt $'ils as follouing:

"The Tli is uot orrlv tr frrnctiol sinrilar to R. The relationship
birrclirrg thc Til to solar- rLctivitv is nruch more devcloped ancl
complcx.

"Herc, for the first tinte, u e har.e tlie conlection betu,een a rer-
restrial cxpcrirnent ancl I solar plrenou.rcna. This connection re-
rnains valitl, even aclopting tlre severc conventional statistical cri-
terion of a rcnrairrder ploblbilitr. rot o\ cr 0.3i1. As a rcsult of this,
evcn tlie relatiorrslrips disclosed bv other authors which have al-
rcndv becrr rccognizcd as being less ccrtain or as being of a merely
inrlicative naturc, tuke oll u certil irr significancc,"

CHEMICAL TEST D AND SOLAR ACTIVITY REPORT
OVER TEN YEARS

A morc profouncl stnch'of tire lelationship betrveen R and D
$'as rlot too easv bectmse of a conspicuous disturbancc inflicted
upon test D bv a factor that $'tis ttott-solar or, more precisely, that
rvas not soltrr activitr', ancl thus independent of Wolf's number.
Tlre factor in rluestion is to be linked u,ith the motion oI the



Soltr Pltertontenu antl  Cltcrnical 1t,r1r --\  Solrrr l1Ul)r) l /rr  \ i \  \Ll

Eal th. -s incc the c l is t r r lbar tce is  pc l iod ica l  rnd t l ) js  pt r io( l  is  orr ( '

v e a r .  ( 3 )

In I  56.  tseckel  fornrr r l l tec l  i r  r  )  r l t l rcml t ic i r l  procr '< l ruc ca l ; .L l rJ i
o f  { rcc i r rg the re lat iousJr ip  } retucerr  R r r rc l  I )  f ror t  t l re  rc la t ions l r i l )
bct lcerr  D ancl  t l re  nor-so la l  f lc tor ' .  ' f l tc  proct 'c l r rc  r ras ar  lo l -
lorr's:

1)  To srr l rd iv i r lc  thc dai l r '  \ ' i r lu( 's  of  l l  ar r t l  D r ' r t to  L lorr l ts  of  17.
t iccord i r rg to  t l rc  so lar  rotut jons of  I ' ] r t r te ls ,  r r r t l  to  cr i lc r r l l lc  t l rc
totut ion ur  ( t  ag?r j -  l ro t l r  o f  i l  t rd  o[  ]  ) .

2  )  To c lL lcLr la tc  t l re  r r  enge oI  the { i ls t  l lJ  r .o tut ion ar  t  l l tg t 's  i i r r r l
to  n l lo t  i t  to  t l rc  screr t l t  o I  t l ie  l3  rot i i t iors  cors i t l t lc r l .  l ro t l r  o l  l l
ar rc l  o f  l ) .

3)  Str l  hv s tep.  to  sh i f t  t l rc  ovc l i r {cs to  l l l :  t l rLr t  is .  to  sr root l r "
thc rotirtiorr avcraqcs, both of R ancl D, to 1:1.

T l i i r tccn rotat ions cover '  351 dns:  t l ra t  is  r re i t r lv  a rear .  Ear ' l r
avcrilge snloothcd to l3 tlrlls lpplorirDatelv rc|reiierts ln allr,urdl
uterug( , .  S i r rcc t l rc  a l r r ra l  l tverage t lkcs in  rnc l  rcc l r rc t 's  t l rc  arr r r l r l
lar ia t ior r  o{  l )  l l rost  to  zero,  one o l r ta i rs ,  l l  <ronrpal i rq  t ) rc
srrrootlrcrl a\erages of Il arrcl of D. r lclafir.ut,s/ t i 1t tlut i; a:xtntpl. ot
neorltl \o, front tlrc inftut of tlrc ttott-xtlur fut'tor.

C)n t l rc  basis  of  th is  proceclure.  t l re  l rc l rar ior r r  o l  l )  as l t ' la t tc l
r.r.ith 1l u'as strlclied ir 70 corsecrrtive rotations, {r'olr l6lS b 16 1.
inc lus ive.  $ ' i th  a nr 'n i r rum of  so lar  act i r , i tv  f ronr . \Pr i l  to  \ [ r i i .
195.1 ( .1) .

Todtr,r', altcr rinc vcars ol rrnirternrptecl c\perinr('ntation. .r/1('/
Inxing erttounterc(l a ntinintlttl l urul u nttttirrtuttt ot' solat u(.litittl-
I  am in l  pos i t ion to set  out  t l re  gcncr t l  c ] r l r i ro te l is t ics of  t l re  r ' la-
t ions l r ip  l rc tu 'een R and D,  deteunincc l  on tLe basis  of  thc ercr ' l -
lent  r r  re t l rod proposed bv Bccker .

I r r  t l rc  gr t rp l i  o [  F igure ]6 refer led 1o. ,3 qtur t l i l ies a )  r (pt (s( t1 l -
cdr  l l .  or r  t l re  a l . rsc issa;  I ) ,  on thc orc l i r r t tc :  t lu :  t i t t tc .  or r  t l re  p l rurc
of  t l rc  g l r | l r ,  is  leprcscrr tcd L_r , t l re  r r r r r r rbel  o f  t l re  o l r le l  o f  thc lo ta-
t i0 l  l  s .

Tht l i ' latiorsli ip betuccn R ancl D is strikin.qlv cr idercetl.

S t i r r t ing  f ro r l  ro ta t ion  1618,  I ) .  i r  t l i c  cou lse  o [  t in re .  fe ] l  l i t t l l

bv  l i t t le  as  R fe l l ,  r rn t i l  re lch ing  th€r  l r in i r r runr  r  u l r  rc  i r r  co l l t ' spor rc l -
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t t i l

O  1 O O
Frc:. 16. l lelat ion l)(t \ \ ' fer test i)  .rrrt l  \ \ i r l f 's nrrrnber I l .
Bccker' .  Orr t lLc ulxcissu: \ \ i r l fs nLrmbrr. l \ .  On t lE otditutto:
t iOl|  i r \rr iL{es srnootl)e(l  to lr l .  TIrc nurnbt:r.s on t l te qraph

rotat iot i  nrrr}r lrers accorcl ing to Brrtels.

7 0 0

R
I

2 0 0
Irccordi g to
test D. RotLr,
imlicate the

ence $'ith the mininrum vahrc of R ( rotation 1653 ) . The olcl solar.
cvcle hacl reached its conchrsiorr.

Follou'ing this, D, in tlrc corrr.st. of tinie, rose bl, clcgrees as R
rose, and the neu' solar ct clc l as c,r,olt,iug.

Rut D dicl not lollorv ti to thc point of nrtixinlunt vnlrc. Wliile R,
surpassing t l te  Vtr lue of  100,  cont i r r r red to_c\en surp i rss iug (b} , -  a
s l ig l . ' t  t lcg lec -  t l rc  r  r r l r re  o l  j00.  D r r . r r ra i r reJ 1t r . , r , . t ica l )v  cJnstant ,
as if at that nroment it harl rctrchccl .r stute of'sututatlon. The os_
cillations or irregLrlarities tlrat are noted in it.s behaviour are lerv
likclv due to a carrvover fr.om thc alurual variation iudependcnt
of R, not conpletelv elinrinated bv thc srroothing to 13.

I)trring the tlirninisJrilq stage of tlre soltrr activitv, D follou,ed
rr  I )a t l r  s l ig l r th  c l i f fer ' . r r t  I r .or r r  t l r r r t  fo l lor ret l  i r r  t l rc  i is i r rg  s tagc ot



Solor Plttrtltcnu utd ClLtntitttl Tlrt.r --\ Solrrl l l4ltotltt:is 1l I

tl le rlcrv same solar .. activ itr', lcnairiirig at irfelior' \i l lu('s inr(l
cle:rrlr shou'ing a teridenc\, to aclhcre to tlre corust: i;l ltu erl rlrrr-
ing t l re  d imin is l i ing s tage of  the p lect 'd i r rg so l l r  ock ' .  ' l ' t ' s t  I )
thert'folc preseuts /ir7s1r:ris corrrpalecl s ith R.

Satuntion ancl /ryslalis are highh' irrportiurt facts fol irrr orrc
rv ish inq to s tudv phenonrerra revel ]er l  bv c l rcnt ica l  tcsts  arc l  l l r t ,
clrenrical tcsts tlrem"-elves,

F-LUCTUATIONS OF THE CIIE\IICJAI, TI.]STS
AND NATURAL I'HENO\IE\.{

The Results of rhe Pcriodical Anall sis
L l ld t ' rs tancl ing tJr t  rc l i r t io t lsh ip l te tuccD t l tc  r t ,sr r l ts  , i f  , r r r I

c l renr i t i i l  tests  and thosc of  o ther  natrual  f lLrc tu i r t i lg  p l l ( ,nont(  r r i r
vas l  r r l r t tcr . .  o f  qreatest  i l l lpor t i rnce to Lrs.  T l tc lc  r ' r is tcd l  p i t l t i (  r -
lar  r reans,  Jr iqh lv  sr r i tab le fo l  t l re  cr r l l r  inq oLr t  o f  t l r is  t r  pc o1 i rn  t  , -
t igat ior :  t l ie  per ioc l ica l  analvs is  i rccol t l i rg  to  \ i , r r 'cJ l i  l r r r l  l . r r -
b loustc.  I t  s 'as proposod b l  l ) r - .  \ toset t i  o f  th t '  ' I i  i t ,s i r '  Oi 'opJrr  s i r  r r l
Obscl r  l t to l r  l r  l ro  la tc l  concelner l  l t in tse l f  u  i t l t  i ts  i r l ) l ) l i ( r r t io l

Yc l te l l i  r rnc l  Labrorrs te 's  per ior l ica l  auahsis  is  r r  ro l  c l i l lc r t r t
thirtq flom the periodic anah sis accor'(li l lg to liornicr. lrr rcso1r irrg
a fur ic t ion oI  t inrc  i r i  i te l ioc l ic i t ics ,  pc l ioc l ic l i l  l iua l rs is  r . i , rcr r l :  r r r .
ser i t 's  o l  per io t l ic i t r ' ,  r rh i lc  per ioc l ic  ar t rhs is  rcrc i r ls  onl r  l r r r r r r , r r i r
ser ies.  Api r l ied to phenol terre , , f  u  l ru lnrorr ic  r rLt r r r ,  t iJ ,  s .  lor
exarr .  p lc) ,  pcr iod ica l  ara lvs is  q i les t l rc  sanre r . t 'su l ts  us pt ' r ioc l i r
anah's is .  S inct :  the rest r l ts  of  or r r  tests  \ \ 'c le  lo t  o f  a  l tarnro l ic  r r , r -
turc ,  i t  \ \  a i j  i l f i l i te l r ,p le fe lahle to  r r r i rke r rs t ,  o f  t ) r r ' \  t ' r 'ccJ l i ' , ,  1 , ,
r iod ic t r l  a l t rhs is ,  u l r ic l r  a l los 's  r r r rc l r  gr r .n ter  scol l ( '  to  t l r ( ,  i r r \ (  s t i
gat ion.

' I ' l re  
per ioc l icr l  ar r r l rs is  conclucted l l  \ losr- ' t t i  or r  t l r l  r . t ,sr r l ts  , r l

the cher l ica l  tests  revcalcd th l t t  the vc lv  s l rnc r . t 's r r ] ts .  ( ,ors i t r l r r , r r
r ts  I t t t tc t io l ts  of  t ime,  coulc l  bc r .s ' , l r . r f  r r r tu  rn. r r r r  sr r r r r rLr : , l r t l  Pr .
l ioc l i t i t ies,  rvhose lengt l is  rvherr  p l . rcec l  i r  . tsucr( l i r , l  . r t lc r .  l , r r . r r rcr i
a geonctrical progressiorr whose latc, is 1',,.

Or  that  occt rs ion,  \ Ioset t i  macle t l re  obscr . r ' i r t ior r  t l ra t  t l r t ,  r l i r t i r
regarcling vert rnarr' flnctLrating ratrrlal phcrionrera. lrotlr ltlrr sic.ll
ancl ltioloqictrl, u'hen trcatecl s itlr \.crcelli irrd I-n1rr.oustt,'s pr ri
nd ica l  analvs is  or  s inr i l i t r  nrc t l rods,  qare r . isc at  f i r .s t  gJurrc , r ,  to
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periods oJ tlre sarne length. This hcld tme e.\amining the period-
icitv of the order of dar.s and the per.iodicitv of the oxler of
rnonths or lcars. The periotls thus cstablished almost alwal,s ap-
pearcd to be arrangetrble according to a geometric progression
u'itlr an :rvcrage rate of \.,:r.

Takirg a vear as thc basic period and calculating multiples and
submultiples trccording to \ r, a theoretical succeision oi valnes
mav be constnrctecl rvlrich faitlr{rrllv approximates the srrcccssion
of pcriods found in thc case of rrtttrral lirenomena.

This obser.r'ation is of thc trcatest ii lporttrnce cven thongh it
must bc considerecl as being xr.r.r.oLrgh. 'Ihe rnost disparnte-plre-
nomena follorv the 1,.larv:

ra in iness (ra inf l l l )

!o lar  s lots
sol : r r  act i r i tv
rnagnct ic  rLt i !  i ty
sun hoLrrs
sol l r  r rd i l t ion
canccr rnort r l i tv
f rcqucnc of  pulnron.rr l  c l iscases

trce gro\rth

rhnosplxrr ic  prcssr l re
l )urometr ic  wr\es
t  hcnic l l  tcst  F
chcl l l ica l  tcst  I )
(  l rcnr ic l l  h 's t  P

The ftrct tlte cheniical tcsts trlrcr e \ cr\ gerelrll Ii\\,obliges us to
tlrink that tlre prccipitations ol orr chloriicle of hismutlr hi.e been
inflrrcr.rced lx thc sanre everts u,hich have influencecl other nhe-
nourena irr tirc past and u,liiclr are continrring ," lrrfi""*"- ai 

"rlnos'. Even tlris hncl to hlltpen if the clrenrical tests ryerc trulv
ctrpablc of taking into accorrut spacial actions as, indeed, tht,i,
\ \ 'el  c.

\\ 'hat is cxtraorclilarilv ilter-csting, bectruse of thc gcneral cle-
drrctions rihich it nrakes possiblc, is tiire stuclv of,oruui,

Yarves, as is u'cll-knorvrr, arc fir,clr stletificc[ seclinrcnts, often
altelnating sancls and cltrvs, tlrat fonn in placicl u,aters: Iakes,
ponds, rrralshcs, ctc., in g)acial zones. Ilotlirccent varves, in the
process of folnration, ancl fossilizccl ran.es hrr.c bcen studiecl,
Accordiug to Zeuner, tlre samc periodic oscillations lravc been
disccrnccl orr tlrc basis of per.ioclical analvsis, in fossilized varves
as lrlvc lteen cliscurnecl in tlrt,case of other rraturll phenomena.

If rve takc a vcilr i ls the basic period, one of the multiplcs,
according to 1.,, is 11,.1 r'ears-that is, the average periocl of
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solar- spots. Thc follorving corrcspolding perio(ls lrirve b('('rl
sellr,tl in fossilizecl rtlves:

r i l r

Supcr ior  l ) r ' r  orr iarr
ln lcr ior  C,rr l ,or i f  t  rorrs

Ol igoccne

L  l . : i  ! f l L I .

l t  l
1

t :  '

l l ;

I r t ' r ' i oc l i c i t ies  e \ i s te ( l  ( ' \en  hur rher ls  o l  n r i l l i o r rs  o i  r t ' r r rs  ago.  r r r r r l
th r rs  s 'c rc  t l rc  sar rc  as  toa lav  u i t l r  r -cspcc t  to  onc  o f  t l i c  n ro l t '  r l

po l ta r r t  c \  c les .  tha t  o f  sun  spots .
- \s  po in tec l  ou t  ea l l ie r ,  the  c l renr ica l  tes ts  o l re r  t ) rc  1  .1au.  OLr r

exper . in r t 'n ts  ha le  no t  ve t  corered  an  er r t i le  so l i r r  ( \ c l ( ' .  l ) i r t  t l r ( '

g lc&tc r  par t  o f  onc  has  I r r :e r r  c ro rc rcc l :  r r i le  l l c l  o re  l ra l f  rc , r l s

or r t  o f  e lever t .  \V l ra t  rve  l rave  sceu is  a l rcac lv  sLr f f i c i t , r t l r  c lcur '

T l i c rc  i s  ro  dor rb t  t l r t t  c l rcnr ic t l  tes t  D r i i l l  t lu rc  i t s  c rc l ,  t , rq ( , t l r ( , r
u  i t l r  t l re  suu spots .

\ \ ' l i i l e  I  am on the  sub jec t .  I  uou ld  l i kc  to  po in t  ou t  th l t  in  t l r c
ficld of clrniatologr', the periodical analvsis irccordirrg to Yelct' l l i
a r t l  Labrous te  r l ' i l l  bc  a  h igh lv  ra lL rcc l  rne i r l s  o f  i r r r  t ' s t iga t io r r  l r r ' -
c t rusc  i r r  rcvca l ing ,  as  i t  docs ,  tn re  l l r v thnrs  ( ro t  c l roos i r rq  j rs t  t l r c
l ia l r ron ic  lhv thms) ,  i t  can  shos '  u l r i c l r  l l l re ronrer l r  i i l c  i r r  t l r r t '
ruirrtLral lclatiolsli ip, c\ cll i f t lc law clata cto not rc\'cirl si lniLrr l)( '-
h i t r io rus .  Tes t  F  anc l  tes t  D,  c l r r l i r rq  thc  c l in t i r r i s l r ing  p l r l s ( 'o t  t l r ( '
o ]c l  so l , i r  c rc le ,  r 'ev t - 'a le t l ' , r ' ha t  s ,as  lpparc r r t ) r  i i  l r iq l r ) r '  r i r r r r r rg
l tehur io r r r ' ,  bu t  unc le r  pe l ioc l i ca l  a ra ] rs is  t l r cv  le rc i r le t l  t l re  s .u t rc

periocl.^.
' I l r r rs  

per - ioc l i ca l  lna lvs is  uor r l t l  Lc  a l  luah t ic ,a l  r r t ' t l ro t l  t , ,  r r r -

t roc iucc '  i r r  o rder  to  es tab l i sh  o r rcc  n r rc l  lo l  l l l  l  ] r i c , l r  u tc  t l rc  p t ' r  io r l s
conrpr . i s ing  t l re  pe l iod ic i tv  o f  t l r r  r r i i tL r la l  l t l r t ' nonr t ' rn  o l  t . l i r r rL i r r
loq ic  a l  in tc res t .
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A SOLAR HYPOTHESIS
Experimental Data

Arnong the rcgularlr.concluctecl studies $,ltich llave been under-
wav sirrce \Ilr.ch l, 1951, thcre rr.as onc rvhich, tve belier.e, meritecl
devcloltment fronr an astrononrictl l lt l gcopJrr sical lroint of
\  i r . \ \  :  l l r .  s l r r th  t l r l t  \ \a \  c i t r r ied o, r t  Lr r  rn .e l rs  oI  icst  l .  

'

T I re rcsul ts  oI  test  D nrav be. , , r r . ia tcc l  u i th  sc, lar .  u t . t i t i t t l  R.
Fol plactical reasons, we bavc adopted the spot nunrber R (W;U,s
numb_cr), publislrecl in Zrrr-ich b,v prof. \\ 'aliernever, as the meas-
Lrrc of solar activitr'.

1'hc corrcspondence bctu'eerr D ancl ll is showl irr Fiuure 17.
On t l te  a l rsc issa:  t ] re  t ime ( in  rears) l  o l  the or .d inate:  t l rJannual
arc'rage of D_1nd. of R. Thc parallelism of thc t$.o curves is per_
tect: tlre tcst l) nrinitnunr falls in coincidence u,ith the R minirrurn.

But test I), in adclition to thc secrrlar. r ariatit.rn, also reveals a
plonorrncecl annual r ar.iation nrar.kccl ll. a len. lorv minimum ir
colle'spoudencc s.itl i the montlt of \Iarch.'l ' lrere 

is no dorrltt todar.about tlie actual existence of this min_
irrrrrrr, fronr a statistical poirrt of r ierr.. This ninimun is not acci-
dentaL.
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Frc .  l i .  l c s t  D  (aboce )  l nc l  \ \ ' o l f ' s  r l r n r l r c r  l l  l - l r , 1o r r . t  . \ l r r r r . r l  . r r t r . r r . L ,
( ) n t l t t  u l t t c i . gsa :  t Le  t ime in  vc i l r s .  ( ) l ]  t l t a  o ] ( l i  ( l t , :  t c s t  l )  L \ ( . r l f  . l t t l  r ' t ( 1 l

l r r r l  1 l  ( sca le . r t  t he  r j ( l r t ) .  \ o t c  t l r r ' pe r , r l l c l i s r l  r ) l  t l r ( ,  t \ r , r  { . r r \ r , \ .

O r r  l l r c  o t l r e l  hanc l ,  R  r cvc l l s  l o  i l l u t u i l ]  r l r i l t i o r r r  t l r i s  l i Lc t i s

dcr rons t ra tec l  in  F igurc  18 .  Or r  t l re  absc iss l :  t l r c  12  r r ro r r t l rs  o I  t l r i
\ - r ' i l l s :  on  the  orc l ina t t : :  t l re  n ton t l r l r  t \  ( ' r . tges  o f  l ) .  l r r t l  t I rc  r r r r I r r1 | r -
l l  ar t 'r 'aqcs of I l or cr 9li vcars.

T l rc  l re l iev io r r l  o f  R  is  conrp lc tc ' l l  c l i l f c re r r t  f io r r r  t l l r t  o l  t cs t  I ) .
T l rc  u tn ruu l  n i i i l tuun  o l  D  is  t l t c r t fo re  t ro l  lo  b t  ( .ouu( ( t ( ( l  u . t l t t
so[ur actit: i ttJ.

To  r lh i r t  ca l  \ \ ' e  t t t l i l l u tc  t l r i s  r r i i r i i rnu t r  r l l r i c l r  i s  so  lo \ \ ' i l r ( l
r v l i i ch  lecLus  cver \ '  \ ' ear .  roug l l l v  a t  t l te  sa l ie  t i rnc .  u  i t l t  as to l l i s l t -
ing  cons tancr '?  T l i i s  l t i l i rnunr  l r i r s  appea lec l  fo r '  I0  cor rsccr r t i rc
vears ,  \ ' c r ' \ '  ma lkec l  rv l rc  so ]ar  ac t i \ i t \  $as  |c r l r rc r : r l .  less  I t , i r k t , i l
i l nd  n ro lc  o r  lL 'ss  d is to r tcd  u l tcn  so la t  l c t i r i t r  r ras  s t ro rq  r i r ( l
l i o l t ' r t .  as  d r r r inq  t l t c  l rcg i r l t ine  o f  t l te  ]as t  so la r  c \  c ] ( ' .  

' l ' l r t '  
l L l t ru r r l

rrrirrirrrrrrn of D lras also l)eert re,corclctl ut \-icrrrrir jn 195:l rind I !1,.>1
c l r r r ing  thc  n t i l t i tnur r  o t  so la l  ac t i r  i t r .  l t v  l ' i cc r r ld i  l r rc l  l )oa t .

T I rc  a r r r r r l l  \a r ia t ion  o f  I )  i s  r ro t  s iu t rso ida l  l t r r t  i s .  i l s tc r rd .  . , -
c lo i tL r l .  

' l Le  
s t range la tu re  o f  t l ) i s  \a r i i i t i on  l r i rs  I t ' d  r rs  to  s t ' . r r r . . l
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D iubott:)  and \\ 'ol l 's lrrrrrLer l l  lhclou) f i  the coursc of a
lcar. ()r i  l / rr  ulscissa: the tw(lvc nonths oI the veer. ()n t lr  tndintc:
test l) (lclt scak:) and. \\irlf's rrumber. R (right scalt:). \furnthl,,. a,".erlges on
nine vels. tr"otc the markecl rrr inimunr of Test l)  in \ larch rnd the l i t t le
rni l l imum in August. Note:r lso horv \\blf  s rruntber. does not l)r-csent rnin
ima in cor'rcslronclence rvith \ larch and Arrgust. The mini lra od test D havc

Dothiog to do rvith solar act ivi tr , .

for, in the space \rhjch surrounds us, a pllenomenon whicli might
manifcst a sirnilar belraviorrr, occurring all bv itself witli an
anr)ual rhvthn. Thc result of tbe scarch has been the solur hypoth-
esis which is the srrbject of this chapter.

The Solar Hypothesis
\\'e krrow that the sun rroves, together rvith all the bodies which

are borrrrcl to it, torvarcls tlre constellation Hercules. Standard apcxr
-  -  270 ' ,  - :  . , .  30 '  ( in  equator ia l  coord inates ) .  I tsmot ionisuni -
forrn and rectilinear; its speecl (colstant for us): l9-20 Km/sec.

\\,'c knou too that tlte Earth tur.ns about the sun at an approx-
jnatc average speed of 30 knr/sec.

From the conbinution of these trvo motions, one rectilinear and
uniform, the other circular and unifornr roughlv speaking, a lleli-
('oklal traiectory r'csults. Zhis is the helicoidal rnotlon of the Eartll
in the Calaxq, refeffed to the neighboring stars ( Fig. 19 ) ,
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Fr r .  l l l  Hc l i co i c l i L l  r l o t i o r r  o f  t Lc  Ea r t l r  i r r  i l r t  C , r l L r r r .
E  -  p l au  o f  t hc  ec l i p t i c  ( l ) r o f i l c l i

>  ' n  r l  l l r e \ '

\  a l l  t s r r l  t n  i r l  l l r \ ' l  l l r  I .

T - helicoiclal 1>.rt1r of thc FlLlt lr.

I irorn this fact an clcnrentarv calculrrt iol or a sinrPlc gri l l) l t

s l iou 's  t l r t t :
1) clrrri lg the nronth of \ lnrcli thc Earth no\ cs in its e<luiLtolial

f la l re ;
2 )  d r r r ing  the  month  o f  Septenber  the  E i r r t l l  n tovcs .  i f  no t  i i l o r ] (

its irris. t l ler in a direction not too fitr remorecl from tltat ol ttrc

\o r t l r  Po le ;

3 )  t l re  speec l  o f  the  Ear th 's  he l i co id r i l  c l i sp l tccn tc r t  \ i i r i ( ' s  ( l r r ' '

i ng  t l re  lear  and passes  { ron t  i t  I r t i i x i lnu l t i  in  \ la lc l r  i -15  K l r l i s l t . I

to a ninirlurr i l  Septcnrber' (2-1 Km'/scc ).
-11  the  Eru t l r  i s  t l i sp laced s i t l i  t l r c  \o l th t : t t i  J rcnr isp l i c lc  l i ' l c l -

ing ,  e \cept  du l i lg  a  smal l  par t  o f  t l re  r r ro r r t l  o f  \ l i i r c l r .

lf sp.rct: u't 'r 'e el.trpt\ ' , erlptv of f ic]ds of truttet artt l irrattirt ' . rt

consi(leration of this t\pe rlould bc of no inrportiur(e. lJut totl irr
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$e kne\v insteatl tlrtrt both mattel altd fields cxist in space. For
tlris lcason, tlrc displucenent ol u bodrl suclt as the Ea.th in one
tlirectiott or attotlw ts ot itlconsequential. Its general fl.n1sical
trnttlitiorts n lst Lot'tJ irt tlrc course of a ryear,

I li lve tricrl to givc an inicr.px]tatiol of thc annual var-iation of
tcst l). Iirt tlre variation of tcst D rrcecl not be considcrecl. Thc

Frr;.  20, Animatc'cl  model of tLc hel icoidel motion of the Eu.th in the Cal
r\ \ . .  presentod at the Br.ussels \ \ 'or ld Fair (sidc vicu.).

Anirnated model of the hel icoidal notion of the Earth ir  the Gal
txr ' ,  prcscntcd at thc I lrussels \1'ol ld_Flir  (close to).

Frc .  21 .



l t r t ro thesis- t l ra t  the hc l ico ic la l  ruot ion of  the Ear t l r  i r t  t l te  ( l i r l rLr r

i r ; r l rgr  r .  i i f r  i t  
" . "gr r la t l t  

lecrr r rerr t  t lod i f icat io '  o f  the Er i r t l r ' '

qcnelel phvsical conditions, u'itlr a tto n-si tt Its oitlul rlrytlt,nt g"tt ,4

ilonr \l,irc,ir to \larclr of tlre uext veilr'-c{?rr crirl rtr ltt idta on ilt

on r t ,  i r rc lcper t t lc r r t  o f  thc erper in t 'n ta l  facts  u l r ic f i  l ror ' r r tc i l  to  t t '

Th is  is  t l rc  so lzr  /u lpot l rs is
(brs i i lc r in(  t l re  ntot ior l  o f  t l re  l inr t l l  in  t l rc  ( ] i r l i r r r ,  i t  r l r is  r r l t

ess l l l ' \ '  to  dc te rn t i l t t t  i t l  u ' l t l t t  l t l a r t r t t ' t '  t l r t '  l i a r t l r  \ \ ' i Ls  ( l i s l ) l i r ( ( ( l

tou'nlds tlre glluctic cetttrc.

T l rc  s ta lc l i rd  ga lac t ic  coorc l i t ln tes  o f  t l l c  cc l r t r ' ( '  i i r ( ' r  1  : l l  r  '

D  ,  0 .  t l r c  e p c r  o l  t l r e  s t t l :  1 - 2 3 ,  D  l 2  f l o r r r  i l r i s  l i r t t i t

i s  e ls ih  t leducc t l  tha t  t lu l i r rg  t l te  t l c tu t l t  o [  \ l r r r .c l r  t ] rc  lh r i lL  i s

d i rec tcc l  lpp t 'ox i rna te lv  tou  ards  t l rc  (a lac t i c  c t ' r r t l r , ' l ' l r c  rL lg l '

f o u r r c c l  b r  i t s  s p e e d  a n c l  t l t c  d i l t ' c t i o n  o f  t l t t ' c c r r t t t ' i :  r t t  i t  r r r i r r i

rnur t .  To  c (n l t i ] r r t c ,  t l t t l i t l q  - \ [ i t l c l r '  i t t l t l  o l l ] r '  t l t r l i r rg  \ l i t l c lL .  t l r '

] l a l t l r  i s  t l i r cc t t ' t l  tpp tor i r l la te l r .  l r t  l t t i t r in r t t t t t  s I t ' r ' c l .  io l r t l t l s  l l r '

ga lac t i (  cL 'n t re - t l ra t  i s ,  aLr r ig  t l rc  l i r r t ' s  o f  lo tcc  o I  a  l iL t ] i r t l  f i c l t l  rL r r t l

jre.r 'peldicrtlal to the l irtcs of forcc of a clipolal gri lrtctic [ it ' lcl 
' l ' l  i '

i l oL ,b lc  cond i t io r r  r . r ' i l l  r ro t  l te  e t t t t l t t r l t c rc t l  aqa in  t l r lo r rq l lo r l t  t l rL '

vear .  T I te  co t r t l i t i o t rs  t l r r r ing  \ la rc l l  i r l c ' t J t r ts  < l t l i t c  t ' xc t ' l l t i o t r r t l

T l rc  p rec isc  charac ter is t i cs  o f  the  l rc l i co ic la l  o rb i t  o f  t l r c  I ' l r r r i l '

I r : rve  l rcc r i  reccr t t l l  ca lc r t l i r tec l  bv  Dr ' .  ( ] r r i lg l t i r r i  o f  i l r i '  l l r t t t " r r r r t

\ l cc l ra r r i cs  L )s t i t t l te  o f  t l re  L r r l i vers i t , r  o f  I lo l t ' r t t i '  - \  r ro lk r r '1

n . roc lc l  o f  t l te  mot ion  o I  t l r c  Ea l th  jn  thc  ( l t la r r  s . i s  d ispJr i i l r l  i r

1958 at the BlLrssels Plaletarittnt clttr ing thc \\ 'or' l t l  ! ' t i l  i  l  igr'

2 0 , 2 r ) .
The lllect of Latitude and the Dissymmetrl of the Northern anti

Southern HemisPhcres

The fact  t l r t t  the Eal th is  d isp lacet l  u i t l i  t l re  - \o t t l r  Pol t  r r r  rL

rnoLc or lcss leadilg position tltrougllolrt tl le r car, srtt c fot lt r t t r

shor t  pcr iod u l i ic l r  co l rcsporrc ls  rv i t l r  t l re  rnol t t l t  o i  \ l i i lc l r ,  s l ror r l r l

lc : rc i  to  a d isstpr t rc t rq betrvccn the t r ro l tc l t isp l retes of  t l r r :  I i ;Lr '11

rncl to irri efect of latitutle. ' l-]te calcrrlltetl tttarintttni of clistr r"

,lctr.'oc.r.,,i in corresporrclence u'ith tlic ulorlth of Scptt'nrlrt'r"

I  harc a l readv corrs idered lL  Pers is tent  c l i f fe lcr rcc l l t ' tu t ' t ' t r  t l r t

drta frortr Flo'..ence, \' ienna lncl Bntssels, rct:ortlat! tluring lltt

let'iul i u:lich lulls tltc tLttrtuttl ntinitnuttt ol lcst I): Jatrrralr'. l iclr-
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nrar\'. -Nlarch. 
April. {or tl)e },cars 1953, 1gJ4 and 1g55. Those

le l rs  ot  mrnl l r lu l  so ler  a( . t i \  i l \  /Tal , lc  XVt .

T,{BLE XY

19;.1

Brt::elt
5  t . 6

5,r I

T€\t D
Flotertc l,ienn,t

i l . 8  16 . J
:9.! l  .10.2
r!! lrrq
iJ.8 .15.0

Brrt the statiols in Florenc,c, \.ierrna ancl Brussels cover a zurrc
t,ro_linriteJ to clelir c a qenpriil picture f).ont our obse.r.li io,r".
.  

thc 
_ lDtemrt ior r l l  Gc,opl r rs ica l  l .ear  ( IGy)  ancl  the Interna_

l],".1i1.4,-.lllt,t 
rt"rl, Cooperrtion ( ICC ) afiordcd us the opporm_

DrtJ ot grtheri)rq clltl flonr rr.iclelv separated localities as^well as

i'1::]^:ll: 
souUrcl| lrenrisphcre: Lrcc)e_Brussels, Tuebingen, Jung_rlil l| lo(J). \' ic.nrra. Tricste, Cerroya, Flor.ence, Clastellaira Crotier llari ), Lihr.evrlle. Leopolclr il lc, For.t Darrpliirl f".gr,"t"n l.lo,rar.

I  o  l l r e r r -  \ \ ' e | e , J ( l r l c , l  l I e r r  S a l r P o r . o  a r r , l  K r r r , r r m o t o  ,  f  a p r  l ,  N e u
.- \u ts lcr ( l t r ] r  ts l ; r r r , l  . t r rd  Tr . , , l lsoc.  Lrr t  r ro l  i r r  t l re  I ic tu le o{  t l rc
rvorks of the IG]-,

The plrces in uhiclr standurdisetl obserxattorts rvcre made corr_

l'l l ',"":ll 
:rrtl legrhr.lr drrlirrg the AGI r.erc: f.urr"ir, l.ior.,r"",

r-l|)r'cyr e. Leopotd\ il le. For.t Dauplrin and Kergrrelen Islands.
In sonre statiorrs the obser.r.ations ,ri,.e lreg.rl in lg-S;, in oil,".,,n
1958. In sonre stiltions the obserr.a tions' ffnislr ed o, ,t" 

""a 
ot1959. in others tirLrs rre stiJl {oing on. \\.e can confront now theresrr t t  o t ) ta ine( l  in  t l t r  rar ior rs  s tat ions onlv  in  the vears l95g and1959 for reasols of homogeneitr..

" 
Thc dissvnmctn' betrvecn the trr.o herr.rispLeres becomes rere_

tore nost evident. Iu the Table XVI r.r.e report the annual aver-
ager ot_tcst F gathered in thc, places 

"indicaiecl 
in the 1,ears l95g

-Lrrd 19,19 u c[ tlre q..Deftrl t\r,t-trges ot t$,o vears. \trre rcport also
t l rc  { , ' r r r  r i r l  t \er i r {cs o l  t j rc  r l r t r r  gr r l l re lod i r r  l l re  t r r -o l ,emir l theres.
, 

The dissvnrmctrv of the ts,o Jirn ispher.cr ,""o.,tirrg-to tir"'.olo.
hypothesis should be at a nririrnunr itu.i,rg ftu."l, u,ij oi u'nl"",_ptttm drrring Septcntber. No tcsts rvgrg c,gr1icfl out at Leopold_



St at Phtnontena antl  Chenti t t  lco't t  -{  s.)11rr I lqlot l( \ i r I  ( ) L

'.' TABLE XYI

Sr:prrlrgur 1958 elrl Srprsrrgr:rt 1959 (Toltt. -'\r'Enlcls )

F

l i r r r s s e l s  5 1 . 0

!  lorence 50. i  nor ih.rn

t . ibrcvi l lc  '1 ; .8

F

lrcruisplrerc J!) . i

l-copoldr ille
I-ort Druphin
KergLrelfn

.16.E
J0 .5  so r r t l r cn rh< ' r r i sp l r r l  J l . l J
9 1 . 2

vil le ol at Kerguelcu tlttr i lg \[arch 1958; fol Septt'rttber, lros-

cver, \\ 'e ltalr the conplete series of \ l l lucs of tso vclirs Tcst l i .

u' lr ich is ol this occasion tlte tttost clelrcndablc for lt qttteral c t lt l t-

parison. rcvcals VerY satisfactorv Pirtterns: 
' l 'ablc 

X\-lI.

TABLE XYII

Tolrr, -\r'rn.ccls Ovnn Ts'o l'uns: 1958 ,t.... ' lr I959

l lnrssols

t . i l ; r e i  i l l e

F
5 t . 2
{9 .9
'19., j

F

n o r t l r r  n r  l r . n r i . p l r c L r '  ; l r . l

i . t opo l J i  i l l r
Iort D,ruphi,r
Kc rg r r c i L  n

_ h . ,  \ L  r r r  f i r  n !  r ) r . | r ,

t ; . 1

As  or rc  sccs ,  the  va lucs  o f  tes t  1 "  tcnc l  to  t l i r r r i r r i s l l  s t lo t tg l l  r r  i l l r

t l i c  i r rc rcase o f  t l re  l l t i tude  o f  t l l c  son thern  l t c r t t i sp l i c rc  l l l l ( l  to  r ' (  -

rna in  cons tan t  o r  inc rcase s l ig l i t lV  $ i th  the  i t l c t -casc  o f  th t ' Ia t i t r r r l c

in  t l rc  r ro r thcrn  her l i sp l ie re .
'I ' lrt 'r 'c 

is no cloubt thclcfore that test F accoll ltts for t l isslnltttt ' t lr

p lcd ic  t t . t l  bv  t l re  so la r  hvpothes is :  Tes t  D h in ts  t t  i t  less  ev i t l c r r t l r

and tes t  P  c loes  no t  s l ro \ \ '  i t  a t  a l l .  I t  i s  l toss ib )e  to  exp l t r i r r  t l t t '  < l i r , ' r ' -

s i t \ '  \ \ ' i i l l  t l re  be l ta r . ' i our  charac ter is t i cs  o f  t l re  t l r r t ' t  t ( ' s ts  to$ar ( ls

nair,r rl plicuonre,ra.
Trs i  F -  rcce ivcs  d i rec t l v  a l l  t l i c 'ex te l l ra l  ac t io t ts  capab le  o f  t r ro r l -

ifvinq the chcrrical reactiol preciPitation of bismutlr oxvclrlolicle:

test l) orr1r7 those ri{ich pass throuqh tlre copltel scrcctt: tcst P.

prol)allh'. onh the e]ectronagnctic f ields One rctrtcrtrbers tlrrrt
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test F is selsitir.e to thc solar eruptions and consequent phenom-
ena, and test D is not.

It is riot neccssan., for the nlonteltt l iowever, to enter this field.
\\'e krrorv toclar. that the gencral conditions of thc southem

henrisphcre are ver\. dillcreni from those of the northcrn hemi-
spJrcle. not onlr florn tlre qeogrnphic point of r.iew, but also frorn
the rr rrtcorological one. Thc problenr rvtrs clearly stated bv Van
\lieghenr in a general report ou tJrc metcorology of the Antarctic.
On thc other lrancl l-ecce trnrl Del Trono founJ'a rnarkcd dissynr-
nretrr' lretrvcen tlre trorthern alcl soutlre.rn hemispheres in thc
brrornetric field at 500 mb.

The Pattcrn of Test D in the Tqo Hemispheres
Tlrc solar hvpothesis brirrgs up anothcr problen: if the annrral

ruririrnurn of test D dcpends trpon the rnotiou of the Earih in tlie
Galaxr', tlris uririruum should be obser.vcd not onlv irr the nolthern
lrcrrisplrerc, lrtrt trlso, aDd at tlrc sa rc tine, in thl sorrtlrern hemr_
sphele. Tlie enlir.e Earth slrotrld feel tlre eflects of the change rn
couditions rcsulting fr.om its helicoidal motiou.

LirfoltLurltclr., drrr.ing the Spring of l95g tlre cliemical test re_
search u'as itrtcrrrrpted for tu.o rnor.rths at Leopoldvillc and had not
vet bccrr initiated at Kerguelerr.

.T1, , .  
' : : l t " l ,  \ \ , rs  l ) ro lor lc \ l  i r r  t l res.  tuu |Lrcos r rP t l , r .or rg l r  a l l

o l  Jr rh l960.  t l r r r t  r r . r r  i t  r r r t5  posr i l l le  to  Lare t l r *  t l r t l  o f  lu .ot .onr_
plcte vcars.

\\'e can makc a rcsLure of tlie results regarding test D ir this
nlaltncr:

Let us clistirrguish trbove all the data gathered irt northern ancl
soutltern rnearr lutitrrcles fi 'orrr thosc gatlrer.ecl nearest the erluator,
lemcmbering that Libreville lies less than 1. N ancl Leopoidu.ille
aborr t . l '  S f ront  thc equator .

a) Test D ut Norlbent and Sontbern Llean Latittde
If rvc calculatc tlie rnonthlr. avcrages of all tlte clata gathered in

LIcclc-Bnrssels ancl irr Florerrcc in 1d57, 195g, 1959 arri 1960, and
all.the lscful clata gathered at Fort Dauplrin and KergLrelen and
orcler them lrr.rnonth we obtain tu.o functions of the tinre of D
r.r'hich have palallcl belrn iour.



I Solar Phenonrna and Clrcntit 'al fctts-' l  So/rlf I l t lpotlrtsis l0l

Bot l rp leser t  theJarqe r r in i r ru r r r  anc l  t l i e  l i t t le  r t t in in t t t t l  r l1  f / t c

sanrc thne. The e{Iect of the Lelicoithl rlrotion of t l lc Eartl i  sct'rrrs

therefore eviclent becausc thev irre it ldeperrdt'rrt of t lte seasorlit l

ellcct.
In the North test D nraintair)s itself orr higher valtres aucl irr lht

South or.r lesscr values. The aniplittrcle of t lre tuo fltnctiotls itrt '

alrnost erluul, perlraps tlre anrplitrrdt' i l  thc Sorrtlr is l ' i t lcr' 
' l ' lrt '

cl issvmurctrv of t lre Earth clcpcrtdin{ ttpou tl ic ltt ' l icoit lal nrotiorr

sccus tlreleforc eviderrt in the ctse oI tr:st l) ( ] ' ig, 22 ).

T l re  l i t t le  A t tq t ts t  t l i t t . I t t t t r t t  t l i r i r l cs  t l t c  t i r t re  f t t l l c t i t l l l  o I  I )  i r l

t \ \ ' o  l ) i r r t s .  In  thc  \o r th  the  f i l s t  l l r l t  (sp t i t lg -sLrnr r t re r )  c t r t r t ' .  t l l t '

secor rc l  par t  (  aLr t t rmua l -u  i r  t t t t  )  cor t rcs  to  I  s l la rp  po i r r t  l r l  t l r c

D -

5 0  _ t\

S

4 0 _

I  l | | l l l t l
l f L t ; .  l l .  - L r r l u , r l  . , a l i l t i o r r  oc l  t c s t  l )  iD  t he  no r l l r t ' r ' n  a r l l  i r r  l l r t  so r r t l r i  r r L

lrcrnispheles (nc,irn l i r t i t trcles ).  Ott t l t t '  al tct: ivsa: t l rc tr lclrc rnonths (r l  t lL( '

vee r .  ( ) n  / , l r e  o f ( l i r d l a ;  t es (  D .  \ l o r r t l r l r  uvc r i Lgcs  o f  t \ 11 )  \ ' eu rs .  \ \ ' i r r t . r  \ l , r i r  -
rninir l l lL rnd Alrgust minima rlpPcl l-  h)gctlrar ir t  l ){r lh l tenrisplt t ' res. l l t r  r  r l ,r

r r o t  dcpcnc l  upo r r  a  sc i t son , r l  e Iec t :  t Lc r r r r i t  s r r r r t l n t r  i l t  t h r '  I r o r i h  , r r r r ]  t l r r ' ' r r l t '

rT intc'r- at the soutl t  and vicc l t tsrL.
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South tlre invcrse lruppens: the first par.t comes to a sharp poltit
and thc second curvcs. This is a hlpiiul seasonal effect,to ilace inlelation to the height of the Srru ori tl ie horizon.

\\'e corrlcl not lropc for nrorc or better. Test D slios,s one lrore
time the ellects of helicoiclal motiorr of the Earth: large annual
nrirrirrrrrrn, snrall arruual rninimun and disst.mmctrt, berrveen
northern and southern henrispheres. Further, it shou,s us an ordi_
nar,r' seasonal effect,

b) Test D at the Eqt,ttr,r
If rvc calculatc the monthlv irvcugcs oI all tl ie data gatlicrecl at

l,ibreville nrrd Leopoldville in tlre same periocl of timJand orcler
tlrem lx nronth, rl 'e obtain a tinre frrlction of l) u,hich is about the
inlersc oI thosc forrncl fol tlre rrortherrr ancl sorrthern latituclc
'lVerages.

Rerclsing tlre function, l 'c firrd tlrat it resernbles verv ruuch
the otlier tu'o ancl is about coirrciclent u,ith thc rror.thern functron.'I ' lrc 

equatorial zone behaves tlierefore ir a particular v,ar,. It is
too soon to proccccl to serious hvpotlresis. It s.oulcl be necrrrurt,
at this point to knory l'hat lralltcns irr the polar rcgions. Erperi-
nlcnts are in collrse at 'I 'r 'olrs<tc 

lt tlte ALrroral Obserlatorr., and
tltcrc arc also erpcrimcnts goirg orr ir r tlrc E.rrth uf hirg J3aldr.r.in
in , { r r tarc t ic .  \ \ 'h i le  at  Trorrsoe,  t l rarks to  t ) re Noru.eg, :an phvsi_
c.ists, thc expclinrerrts ar.e beirg crrriecl orr rcguhrlr."uii ,uili ]ruu"
tlreir lesrrlts clircctlr. In tlre .\rrtar.ctic thc jrirnrenic gcneral clifl i_
culties rrrc.t b1.thc llelgian erpcclition. lrlvc irnpcclecl tlTc r"gr,larit..
oi the experinler rts.

.  
t  r , ] " ,1  r rot  pro lorrq th is  r rgrrnrcnt  bccatrse the problem is  s t i l l  far

r rorn I 'e t1tg resDl \  ed.
In tlre southcr.rr und in tlre eclrrator.ial zorre the data u,as gatL_

ered b l  the \ Ie teoro logica l  St , r r icc in  t l re  Bclg ian Corrgo and
I l r ra lda l l runr l i  d i rectet l  l t l  l , r 'o t .  \  l r r  t l " r .  g1r ,  I , r  t l re  Frerrch
Oversras \lcteoro)ogical Sclvr'ct.s ni (Jllton, -\ l rclLr g;rsclr. Corirore
and Ilrirrnion Islarcls ancl lrv tlre !-rcnclr Expeclition of tiic TAAF
(Tcrres Austra les c t  Ant t rc t i ( lu( ,s  Fran, ;a is i ,s)  to  t l re  Kcrgrre len
Islancls. (lrcat I' i"as the irrtercst irr t)rcse errterprises slrorvn'br \1.
\riaut, Prisidelt dc I'O\l\I { C)r'{.lrisrtio1 \li lttlrrr.ol,uiqrre \lorr_
J iu l .  .  l , r  P 'o l .  R, ' r l l t  r r r r .  l r ,  ; r t l  , , I  t l ,e  \1 , ; t , io ' r l ,g i -  \ , , t i r '1 ,1.  I - . r , t r ,_



Solur Pl tcrutnLt l t t  ur tL l  ClLt t t t i r  r t l  7 r r t ' i  - - \  Solr r l  I l4 l t t t t l t : i :  I  l r - )

caise.  end br  Prof .  Bost ,  Cl l rc f  t lu  l3 t r lem Scierr t i f i r luc t lcs ' l ' t ' t r . t 's

Aust la les c t  Antarc i t i .Lues Frar l ( t i t iscs.  \ \ - i t l ror r t  i l re  c i r rc i r l  t l i l i -

geucc of  thcsc people t l ie  s tudr  o[  the cf lccts  of  ] t t i t r rd t  o l  t l r t '

L t l t l r 's  t l issr  nrmctr \ ' ,  c tc . ,  soulc l  r to t  l tax:  l leer t  1 ;oss i l l le  I r t 'c iL l rs t '

we \ \o l l ld  r )ot  ha\e k t tovr t  rv l t i t t  l ra l lpens i r r  t l tc  s t t t l t l le t t l  l r ' r r r i -

sphelc.
f igulc 23 slrorvst l r c  sv r rc l r ro r rous  l t t i \e r  fo r  I ( l l '  r ' t  sc l t  l l .

! ! - l - 1  3 . t 5 6 j - ! .

I i r r ;  l r l .  The  s l nc l r r on , t us  m i re l  n roc l c l  l 0  - {  j r r  d i s t r i b r r i i o l  l o r  s r s l i ' r r r r t r i

r t 'scalclr i rr  thc Ceophvsicir l  Ye,rr ' ,rrrt l  the Cicoplrrr ir ' , r l  ( ioopcr.Lt iorL

Tcsr D and its Cosnrogonical Ser.rse
' l l i c  

i innua]  r 'a r ia t iun  o f  tcs t  D  is  o f  sLrc l r  i r l r l l o r t i l r ( 'e  t l r i r t  i t  i s

c l i l f i c r r l t  to  i l t c rp re t  i t  as  r i  r . t ' s t r l t  o f  t l te  i t t t c lac t io r r  o1  s t 'ak  l i r ' l t l s .
g l r i c l r  u re  th i :  t cn 'cs t r ia l  f i c l c l  a r r t l  t l i e  e r te t io r  { i t ' l t l  i r r  s l r i r l r  t l r , '

I l u l t ] r  r n o r e s .  U n t i l  t h e  p r e s e r l t  i t  l a s  l r c l d  t l t L t  t l r t ' { i t l < l s  u l r i t l r

e \ j s t  i l r  spr lcc  a re  \ \ 'e rk ,  bLr t  th is  be l ie f  i s  r r r t  t in r t .  . - \  t t t t t t / t  i t l o t t '

p ro fou t r l  u td  genc f t  0uusc  t t lL ts t  (o t t t c  i t t to  1 t lu ry .  l r r . t f .  ( l i rLo  ] r r ts

cons idcrcd  the  so la l  l r rpo t l res is  Iom i t  po iu t  o f  l i cw o f  l c la t i r  i s t i c

cosn lo log \  a r rc l  i s  ab le  to  c rp la i r r  t l t t ' l t r t t ta l  \ i i r ia t io l  o I  t cs t  l )  i r r

a  <1u i te  gcnet .a l  m i l r )1 rc l  l ) \ 'me i lns  o f  re l l l t i v i t \ .

CJ iao .  s t r td l i r rg  t l r r :  p rob le r r  o f  t l te  ex is t t :uce  i t t t r l  p topc t i i cs  o l

T i r rc  (c ro lu t io r r ,  success ion ,  seuse) .  s l tou 's  t l ra t  l rcs ic lcs  t l r t '  l our ' -

< l in rens io la l  spacc- t i r ) rc  so lu t io l  ( t l re  p l rvs ic t l  L . l r r i vc ls t ' )  t l r t  l r ' l a

t i r  i s t i c  f i c lc l  rq r ra t io r ls  a lso  l ra le  a  t l t t t : c  c l iu r i 'ns io l l l  s l )a r i r l  so lu

t r r r r .  Th is  so lL r t io l l  i s  a  t l t ree-d i l r i c t rs io t t t r l  t  r r i le lse  w l r i c l r  pc r fo l t t rs
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a_ successive erplorution of thc four-climetrsioual physical Universe
tlrns introdncing an evolution, in other worcls a- re'al Tine, in the
pll sic:rl Lhir erse. Gjao anah.sed the inportant interactions of the
tJ r ree-dimensional alJ the foLrr-dirnensional Universe and shows
that it is possible to explain the annual variation of the D test frorr.r
relativistic point of vieu'on tjre basis of tlre Earth,s annual helicoi_
r l r t l  t r r o l i , , r r  l r r  : r  r l i r r r i f r s t r r l i o r ' r , f  t l r , . t , n e r g r  f l o \ \  r ( , 1 ) r e s e l l i l g  t l t e
action of the three-dimelsional LTrir crse ,rr, the plrr sical Universe.

Todav the solar. L-r'pothesis. trs I htrve showri ernboclies exten-
sive experimental results obtainecl tluring the IGy and IGC.

^ 
It is owing to this hvpothesis that it u,ai possible to foresec these

facts, to seck thern out and to studv thcm.
It can thus be considerecl at least a liglly usefri u.orking hy-

potlrcsis.
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