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Ilrtwl Nttht 'r ldrt l t , \ l t t .onlogitul la\Í iurtt , .  l ) t  Ri l t

-raHf trpl.rrr.Lt i , ' rr , , l  \ \ t . lLhcl pr, 'ec\sc\ i tnd ol l l lntosphcric phcnonrena tLsult l l t  rcquircs
Irrrrre h:rsir InUrrluJl. , , l  l l rr . iLr Thcrel irre thcsc subjccts ci lnor)t bc discussccl in thc

class foorr unl i l  lh. l l l tcf !clrrs o1 \cc() darv school. Nclcrthclcss pupi ls i l l rcad\ sh()\r en
intcrcst in lha \aulhar $hcn thcr nrc much \ 'olrIrgcr. i ts thc\ kn(^\ ckrtuls. $ind. rain ancl
rainbo\rs fronl a\ancl i l \  l i lc.  In mv opinion pupils should be sl irrrulatcd t,u crplorc thc
cvcrvclar l i fc i l \pccl\  ( l f  i l tnl()sphcric phenorncna long bcl i)re ther are ahlc lo grasp thc
phy-\ ic1i l  pr incipl. \ .  Sorrc possiblc acl ivi t ics io !nelc()rok)g\ lcss, lns l i r l  pupi ls ugcd l- l  15
hrvc hccn di:cu\\cd cl\a$harc ( l- l (x)r l9f i3). In lhis paper an cxanrplc of lc\sol ls ( ' }r) t I ]
atnlosph.r ic ph.nonl! ' I1on l i )r  cvcn voungcr pupi ls\\ i l l  bc i lcscrihcd. I 'hc sobi.ct wl\ lhc
ri l inbo$ and i t  \ \us tr.ul.d at pr_imar\ schools \ \hcre pupi ls ucrc in thc agc ol l(Èl l .  Thc
pury)osc ol thc lc 'son. \ \u\ l()  i l lctc: lsc lhc pupi l \ 'enthusi lsnt for rainborvs i lnd_ In()re
gcnc l r l l \ . 1 ( ) f  l hc  h .uu l i l i l l  f hcnon la r l a  t h i t l  c i l n  hc  o l ) \ c r vcd  i n  t hc  opcn : t i r ' .  I hc  l c ssons
q cr e rr lso nrclrnl ur lrn r\er ci \c in nt i lkir tu citrcl i l l  ()b\cn al i()n\.  The pln sical explalat iol.  ol '
coursc. rras hcrontl  l l r t 'scope ol thcsc pri l r l rr  sch<xrl lcssons.

' I_hcl lcsign 
o1 thc lc\\(nrs ()n lhc nl iobo$ cen frc stLnrntariscrl  u\ Iol l() \ \s. I ; i r \ l  cach () l

tha pul i l \  rr ld! 'u clrerr ing (or u pit inl ing) that sho*cd. rnrong ()thcr lhings. l l  l l inl)o\\ .
Together $ i th t lrc cl lrrs l  lxrkeclel thc dra$' in{s. ln doing l  hi l l  \ \ 'c noticc(l  lhi l l  lhc r i l inboN\
()n tha drl \ \ i Íu\ \ \crc di l lcreÍ11 Ir(Jm c ch olhcr i  

 

sclerlr l  espccls. I  c()nl inucd b\ sho\r io!
somc sl idcs 1or photoqri l lhs) () l  l r inbo\\s. pa\ ' i l tg spccial i t t tcnl ioo 1( ) lha dif fcrcncc\ l() led
l)cl i) Íc. i \ t  lh( 'rnd () l  tha lessLrns $'c clrc$ sonrc conclusiors on lhc fcl l l  i tpfcl tr i tDcc ol thc
Iai lrh()w.

I ) R  \ \ \  I \ ( ] \

' 'N Í r l , c  l  c l n r r i ng  o r  l  pu in l i ng  show ing  a  ra i nbo \ \ .  Th i s i n \ lmc t i on \hou lddo ro te la
*ondcrl ir l  col lcct ion of nrinbo$'Llrawing\. Morc shorrld not i) !-  \r i id. cxccpt l i r  x\king 1i)r
the k)cul i{)n irn(1 l inrc oí lhc dÍr$ings. i l  thc\ cl lD hc gi\en. Pupil \  cnj()\  ! 'xL'cutiDg thc t l tsk
ancl rcn intcrcrt ing pir inl ings and dri l$ings rasul l .  ID addil i ()n th(- tci tchcÍ ci l  

 

\ca lr()nr the
pupils \ \oÍL \ l lal  lhc\ kno\\ 'aboul r i t inbo\\ 's l l l rcad\ ' .  Al l  pupi ls in m\ cl: tssc\ hi l( l  \cclt  u
fainbo\\ bcl()rc irr)( l  i r l l  could l i r l l l l  thc instruct ion. I  col lccled thL'dra\\ ings and took lhcnr
honlc to ch! 'ck thcm al lainst a l isl  ( Í  rainboN chi lr i lcterist ics. fhc sitmc l isl  \ \ ' t !s usad l l t tct ()n
in thc class-Íx)m discussions ()n rainbow fcatures.

Thcse are the chalactcrist ics l isted

'  Thi \  r r t ic lc  \ r r \  f i r \ t  tuf r l i \hcd in J.  Nl .  Walkcr  (Lcl . )  W'(ar lw \ lu r i t r t .  Pr(J.ccding\  oï the Fi Í \ r
In icrnatronl l  (  onf . rcnce ol r  School  rnd Popular  \ Íc teor( togical  Fducrt ( rn.  Rolr l  \ {eteolok)gic l l
So,c icr ! .  Rrackncl l .  pp 1- l f  l l l l .
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l .  I hcsh lpc :aho$ .soap i t r t o i  ac i r c l c .  I h i sch  rac t c r i s r i c  i s  known  to  a l l  ch i l d r cn
ln(l  cr ln l)c l i )uÍrd on cvcn t lratving.

2. Ihc \\ei i l th ol colours: thc nt()sl  wcl l  kno\\o (| l  t l l  charactcrist ics ancl also to f t
lound (D cacb ( lrawing.

-1. Thc numf)cr.of colours_ * hat colours: now dif lcrenccs bcl\ !ce,n lhe drawings cltn bc
n ( ) l i c cd .  I hcnu ínbc ro l co lo r r r sus r l i r l l ! r angcs1 ( rn r t h r cc toc igh t .  l h i s . o f cou r re . i . r r c r y
di l l icul l  p() inl.  Pcrhaps yorr hcafd l tboul the \cvcn cok)urs ol lhc rainhow. but is this
nurnl)cr r(ral l  l l r inbo\\s in a(hcrl i \ctncnls ol len show six colours or lcsï on n)ecl ieval
pi l int ings rainbo$s hi l \e (nrl \  two ()r lhrcc colours. Sontc pupi ls havc bl i tck l ioc\ hetween
lhc col( lur- l)ands (Í  thc r i l i  bovi.  ls bl lck onc () l  lhc c() l()urs l

-1. Ihc ort lcr ()f  thc c() l()urs: herc ( i i lJcrc l  drarvings show al\o di l lc lcnl rcsl l l ts.
I : lcsit lcs. i t  is not ulrvuvs citsv t() c()nlpltrc thc ort lcr of l i rur colours ()n onc dri lwing with thc
saqucocc ol cighl c() l() l l Ís (nt i tnr) lher (nc. In lhis c slr.  howcvcÍ. i1 is possiblc i0r r l ]slance L.r
n()t icc thir l  bolh Íainbo\\ 's havc (()r havc D()t) u rcd outer r im.

5. Rain. dark skics or a dark ruincloud cun bc sccn on *rntc d|rwings. bul arc missinq

6. Thc sLrn lrppcars on ( lui lc ir  l ( Í  () l  dr i l$ings. Sonlct intc\ lhc srin ir  s(nne$hll l  insidc
lhc rainlxrw. ncxt i l  is oulsicic i t .  () f tcn in I  corncr of thc shcct ol pitpcr. C)r) (Íher dra\\ ing!
the sun i \  mis\ ing. l{as the sun nolhi lg 1o ckr * i th a rainbo* l  Hlr\  i t  beeo l i)rgoltcn.) C)r is j t

iu\t  \ i l l iD1.l  outsidc thc l i . lc l  ol  \  ic$ of 1hc urr i \ t  l
7. l low hi-q is thc rainho\\r l  Sornc pLrpi ls drl \ \ ' i t  vcr\ snal l  bow lhir l  l l rs easi lv in rhe

piecc of frpcÍ t  h(-\  usc. () lhcrs ( l Íuw u lerlc holr lhut rcqLrircs lr  w idc l icld of r rerr .
l l .  H()\\  l iu l tNi l \  i \  l l tc rainhr*.) Thrs elso cltn bc sccl l()  \ ' l tn, l lonl onr cltervin! lo

irnothcÍ. ()n s()mc {)cca\i()rr\  thc b()\ \  sl l l Í ls i t t  rrr l ]etoncl the hori. /on In othaA it  is nruch
nallrcr thrn thc horizon ancl st i tnds. l i rr  i rr-t :rnee. lr .  trr  uun thr .rrt isl  .rrrr l  .r  hrrurc or rr r  rcc' on
lhc  d Í r$ i ng .

9. lvÍ iscel lrncous: \ometi!rc\ thc dntwings sho\r olher thiDgs thi l l  can bc ( l iscu\\c(I.
l ikc lhc 1r cusur c rt  thc l ixl l  () l  thc r l inb(N. h() l idl t \  lanrlscapes or shor-1 pocnrs.

(  1ÀSS t t (X )1 r Í  I ) t 5 (  t  5S l ( )N
'Ihe 

chalrctcf isl ic\ ol the rainborv lh:t l  \ \ 'crc t l lcnt i t)na(l  abore *crc I  gl l i ( lc l()r lhc
cl lss ro(rrr discussi()n- Whan lo()kirrg i t t  the drn$ings  1 h()rDc I n(Íed thc nrrrrcs ol lha
pupils thrr had acccntuated a spccial fcature of thc rainho*. Besides. I  used thc noies on
local ion and t imc of occurrence thar sonc pupils hàd i tddcd to theiÍ  work. Fx:imples of
t hcsc  n ( ) t c \ l Í a :  l 1  r r i ns  l nd  t h ( -  \ u  

 

i \  sh in i ng  o r "A  sun t Í l c r  c \ ' cn in !1  . I he fL l f f osco f
lhc discussiorts wilh l l rc pupi ls tras lo makc lhcnt disco\ar s(nnc rulc: thlrt  i trc \ l l l id l i )r
r ir inb()ws. I i )r  cxlnrplc. thcfc l t lui l \  s i tppear k) bc sonlc chi ldÍcn who kD()\\  thi t t  : l  fr inbow
is visiblc onl l  with thc \Lln in lhc hlcl .  AIso sorne pupils hltvc sccn thc r i l inho\r c()k)urs. k)r
inslrncc in an aquar iunr in t l l :  slrnrc orclcr i l \  in lhe real rainhou. l f  one asks. somc pupils
lal l  lhrt l  lhc) hl l lc sccn l  r lr inboN in l  gl Í( ien \pÍ inklcr. i t  l i luntuin ()r in $alerl l r l ls. Thct
t hc rc l o Í c  c l n  l t g r cc  i l  \ ' ( ) u  c ( )nc l r ( l c  I  h r r t  f l t i n - i \ n ( ) t r ) ece \ sa r \1 ( ) c r ca tea ru inbo \ \ . hu l t h i L l
l lD\ 'souÍcc ol \ \1rrcr Jr()plels wil l  t io. Ihe r l .r \ \-r(x,Í  

 

direurr io 

 

.r lr , ,  \ fr \L: t() mllke l l rc
pupils l lcquainle(lwi lh rhe poinlr in thc l ist ol chlractcrisr ic\ thl l  Ni l l  be usc(l$hen l(x)king
a l  l hc  s l i dcs .

' f l l l ,  R^ lN  I l (  ) \ \  IV I  Í  ( L . \ 55 -R( ) ( ) \ ' t

Wc would prclcr. of coursc. lo har,c a rclr l  |ainho$ in th(r cl l t \s t(xrn. to bc irbla l()
conrpare i1 rvi lh our drarvings lnd lr) dcci( lc rvhich drlrwin{ coÍrcsp(nr( ls best l()  i r  rci t l
r i r inl)ou. I lu1. i ls lhis is inrposriblc. rve urc ph(n{)gÍ i lphs or \ l iLlcs () l  r i t inbo$s.

l .  I  ha shupe r) l  lhe r ir inbo\\ on tha \ l i ( lcs crn bc sccn imntcdiatclr to hc i t  paÍl  ol l r
r  i r . l . .  t  l l , , u L  r L  r  l \ ' . , r Í \ ' l  l .  r l , ,   , ' l  t i r l (   t \ ' . r \  r \ '  r (  t \ . . 1 .  1 ' 1 1 , r ' , 1 1 , r 1 ' l r i ;  p . r . l ( . ' i t \ !   l . r \
clru\c ( l istr)r l i (nts () l  the ptrrc circlc. )

l .  I  hc wci l l lh () l  c() l()Ll |s ci tn ai lsi lv bc \ecn 0n anr colour: l ic le. cxcept l i )r  \otnc spcci i l l
cascs (fcr l  Í i r inl)()\ , i -  l i rg how. lunar ( i inbo\\ ' :  scc } lo\cÍ I()59. (;rccnler lgf i{1. t l rrrnfhrcvs
It)(É. lV innacÍ 195-l ) .
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.1. lkru manvcoioursl What col lrun' l  lhis is e dif i icul l  topic l l  issccn imll lcdi tcl \

thl l  di l lcrrnl col(;ur\ ci tn be disccrned Dluch cesicÍ on thc dru$inqs tharl  on sl iclcs ln thc

l ir t ter. lhc colot lrs grarlLrir l l l  laclc iot() ei lch olher (rnd lhcv arc ncvcl scpl lr i l ted b\ black

l iDc\. es (nr s()me dÍi t \ \ ings). Somclimts i1 cann()1 bc lccn i l  lhcrc l \  s()nlc ()rr l lgc bctw'cn

lhc rcd andthe \cl l(r \ |  :  I lcsidcs. i  s(nnc PhologfaPhs thc hluc lndlhc violcl  cancasi lr

bc sccn. \ \hi lsl  (rrr ()thcr\ thc) sc.nr to bc missing. Al thc inrcr side. \() lr lcl inr(\  \ t l lcr-

nuntcrar\ l )o\\ \  cal l  be \ccl l .  rci lcral i()ns () l  c() l( |r l rs. t lsui l l l \  in Pi l lk or glccÍ l  t t l r t lu 'r i \r

t ingc. Tl ic .rr lr  co,.,alLr\ ion wc c!n dri l \ \  from 1l)c sl idc\ on lha nunrbL'r ( l f  c() l()uÍs in the b()\\ '

is thrl l  lhrr lr  i \  ntr l i \cd nurnbcr
.1. I 'he ort lcr ol the cr) l()t l ls is thc samc as thc o|t ler ol lhc cokruÍs () l  lhc sfcctrunr'  ( l f

wc cxpluirr lh. \Pcctl  trnl i l \  lhe c(r l()t l Ís ()1 th. r ir inh()\\ .  lhcn i l  circular irrgunl 'nl  rcsul l \ '  )  l f

thcrc lrrc supcrnunr.r ir l \  l l ( \ \s lbcn i t  is diÍ ï icr l l l  lo dcl lnc thc ()Ídel ol c() l() t l ls '  i ls \()mc

Ícl lcrt l l ()os ()cct lr .
5. RiLin canntrt eltst lr  bc reen (n Pl lotocfaphs () l  lhc rei l l t )o$. but ( lark \kr ' l \  (rr l r

cLl!) lulonimhr.r\  LlrrLrr l  urLrir l l r  cxl l  hc sccrl  \cÍ\ 'c lcl l Í l \  
' l  

hc col l l r i ls l  ol  lhc Ph{)t(urrph ls

bcst whcn th. '  Íuinh()\\  hlt \  rr  hlrr l{r(nln(l  of ( l l l rk \k}.
6 .  I he \u rnc \ c r . r l i pc i l r \ { n r l a i n l r ows l i dcs  The  pho l ( ) c rapha r  a lw l l \ ' \  h i r c l  t hcsun in

thc bi lck S()nlcl inrc\ thi i  can hc sccn lrorl l  lhc shaclows oo lhc phot()grl l fh: the\ poinl l ()

thc ccrl l rc of thc r lrrnhos circlc.
7. I  he sizr 'ol  lh. Í l i inb()\\  alt Í l  ()nl\  bc sccn lrn sl i t lcs t lrkcn \\ i lh i l  \uleÍwi( lc anglc lcns

o r i r f i she \ c l cn '  I n ( ) l hc i \ ! ( ) r d \ . 1hc l i c l do l v i e$mt r \ 1bcc \ l l i l l a rgc  The  \ i 7c  ( ) l  l hc  bo \ \ '  i s

usuall \  a\ lre\\ fLl i r)  ( lcLI ecs ol rrrc. ?\s thc Ll i l lnrclcÍ of thc bo\\ '  is 1lb()tr l  tJ dc{rccs. l ts \ l rc

a l l ( ) \ \ sunequ l l l \ r r t i r r l \ i r q t l i l r l a Í o l l hch ( ) r i l on .  l  hc r c l ( ) r c  t \ e  c l l l l l l o l  f l l l c c  o l c th i l l l l ( ) l l l

rainbous ir t  ihc h,rr iz()Ir.  Kccpir lg this i tr  tr l ind. qlLitc r l  l lw ol the Írr inbow\ on lhc drirwings

ol t l tc pupi ls nrLr ' t  l ) .  iLrr l !a( l  l (x) \ Í l l i l l l
f i .  Ar \ \  hlrt  . l i r t .rrrec rr thc rxiol)o\\ ' l  

_l 'hi \  
q( lesl i()n ci lnn(Í he l ln\\Àclcd uniforml\" I  hc

rainh()\\  i \s.crr in 'Lrrr lr t  l l r l l ing r lLin. i f  lhc t tbscncr sl l lnds in the r ighl l){)si1i(t l l  l l  lhc Í l in i \

nQÍ. lhen lh! '  r i r inh()\ r irn ha conclt ldcd 1() bc ncarh) 1oo. l f  l l lc Íain is at l l  gÍci l t  dlsl i lncc'

thco the \ i lnc i '  l ru. l() Í  lhe rai l lhow. I l l  l i lct .  thc r l i inho\" is nol i l l  i l  l ixcd place l)u1 is

cvcr\\ \ 'hrra in thc Ll ircct ion \rhcrc \ \a \cc i t .  proviclct l  that lhcrc l l la \unl i1 raindÍoPs

Somctir lrc\ \(nl lC rfr lr i rrk\ ci ln hc mild( on thc di\ tancc () l  1hc r i l inb()ws whcn slu(l \ ing thc

sl iclcs I  his is rhr '  rrrs. i l  therc is a bLri |( .1ing oÍ lnothcr ()t) iccl on 1hc phokJS!aph in lr( 1 ol

which thc I l t i  l r ,*r ! l l ' t  ba \ccn. Thc pi lr l  ol  l l tc rainln)w with thc ()hjccl i ls ir  hackSrotlncl cl ln

then bc \een ro ht les\ bright than oihcr Pafis. where inolc droplcls conlr ibulc to i ts

brishtnc\\.
' . r  S ( , r u f  \ l r ! l L \ , , 1  r h . r . L i n l r , , $ . l r ou th l t t hc ra iDh ( ) r \ ' phcn ( r l t cn ( )n i \ n r ( ) r c l h i l n i us l

()nc colour lul  l rn!hl l r()\ \  .  l lc\ i( lcs thc pitnl lr \ '  ho\\ '  the complclc phcnomcn()I l  col lslsls ol l l

\ccond"n h(r\\  l rnd u .hurl tcrcrisl ic ( l i rrk ercl l  (Alcxandcr' \  del k hl l td) in bel\ !1-cn th'  lwo

(scc rcleicnccs Irr t lcl i r i lcd clc\cri l l i ()n).
Thc primerr l)()\ \  i \  l l  hi l l l  c irclc whcn thc \Lln is at thc horiT()n Wh'n lhc sLlD's

clcvi l l i ()n incrtr\ . ' -  the r i l inl)ow sinks. At highcr solar clcvlÍ iors (!n()rr ' lhi ln Jl dcgrcc\)

lhc (pÍ inri l r \  )  hLrs crcn cl isappcers bck)\\  thc h()r iTon At nlodcri l lc l l t l i l t ldcs hiqh solar

clcvl i t ions , iccLrr mlt inl \  in \umrl lcÍ l i l l lc i t ls l  i t r()un(l  noon. I_rom thc n(Íc\ thc Pl lpi ls givc

with thcir r lru$ rn9: nt i l \  l re i t  can hc c()ncludcd lhit l  thcÍc arc n() rainbows ar()und thl l  l inlc

ol thc Ll l l \ .  I i ) Í  thc ra\I .  the oc(Lrr lcncc () l  lhc f t l inb()$ i \  not rcslÍ iclccl lo lhc sulnlncr

sei lsolt  i l  cln l-c sccn r l l  rr :ar krng.

( ( ) \ ( l I \ l ( ) \

Ihc dra$ings rr l  pupi l \ .  thcir l role\ on thc dri twings l(xlclhcr wi lh sl id.s or ph(Ío

{Í i lphs () l  rr inh)\\ \  providc vcf) usalr. l l  malcri i l l  I (}  givc s()me lcssons ot l  lhc r i l inlx)\\  l i r Í

pupi ls agcd l0 l l .  loÍ inslrtrce l i ) l l ( ]wing lhc guidcl incs givcn in lhis PapcÍ

A (  K N ( ) \ \ l F I X i l , \ { F \ l
' Ihe 

aclr icc ()t  Mr J R(x)del l t)Lrrc in thc lreparution () l  1his f i tPcr is grr lcÍul l)

lcknoN lcdgcd.
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