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I, IRTRODUOLION,

Le Agtronomers had Found i:mi% the speotyum of the sun
ended abyupbly in the vitraviolet at about 3000 A, Cornu

in 1879 ﬁnwam:{ﬂgmﬁ@ this question and suggested that the
1imltation of the spoctrun wug coused by a zmmmm’m&
congtituent in “m@- ::gztmﬁwh@m which way nelthey wzxmm

“ ‘vamm now a&gmn#éiwma@ In 1881, Hartley discovered the
mmé&kébl& abserpbive properties of ozone in the ultrae
vislet and found that an angunt equivalent to G458 pm of

the gas ab atmogpheric pregsuve could blet ont the whole
solap apmﬁwm from 20930 A to M’B"'?() Ae T concluded that

the gam::m@mt constituent .‘iifaﬁ,mm, the solar specbium

gould be orone prepent In tho upper lovels of the abunsphare
In 1290, Ho z%s( 1) dlscovered cortain bandy in the
gpectrun of Sirius hetwopn 3400 A to 3000 A, The work of
Ladenburg and fs;@}ammf *) n 1906, and of Fowler and strutt$ )
in 1017 ostablished that Yhese bands were ohsepvable in

the spostrum of othor stars alse ond were due to absorption

by atmospherle opona,

Spectrun phot‘.o;rm;s}w of the mum tolken ot higher
altitudos such as b, Bose in Swibgeriand and from ‘tmlmms
ahoved that most of the opone was situated ahove @ hm.

Fabry and ‘zmz,ms.mf 4). hepan & systemable study of
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he subject dn 1918 and developed i::h& spectrographie method
of deborminioy the mmmﬁ of ozone in the atmospheve, They
‘ r@ﬂamﬁﬁﬁ the gquantitative lebopatory experiments of Heyer
o the wheorpblon of owone in tho wltraviclet, Whey then
photographed the soler spoebrun bebwesn B000 and 2340 4 ay
'?é%?ﬁmﬁ ﬁﬁiaw*aém&ﬁh,ﬁiﬁﬁaﬂﬁaﬁ¢ HYeasuring the vatic of the
intonoltios of 1light of diffevent W&V@E@&ﬁﬁhﬁ‘iﬂfﬁhﬁ golay
‘spactrun dn the ozone sbgorption reglon at lmown genith
fiwmm@m ::af <hie suny and waing the laborabtory absorpblon
ﬂﬁ%ﬁ?&éié@ﬂﬁﬂ of owone and Revieighesestbtering coofficlents
off the ﬁ*&m@ﬂgﬁmm for the wavelsngths nged, they ealeulated
the total snound of omone present ln the atmosphere. From
mﬁaﬁmxmmamﬁavmmﬁm on fourtesn days in May ond June 1980,
Pabry and ?fﬁmm"emn@ 5} foundt that the average amount of
ozons wes oquivalent o a layer of pure ozong aboub 3 mm

thiok ah stondard temperature and prossure,

Later, Dobson developed a compast photogrephic

spectyopeaph foy messuring the totel quantity of ezone.
In this inetyument he used o sluple and effieimt filter
of bromine vapour snd ohdorine to eliminate the seattered
1ipht from the brighter parts of the spectrum fyom affecting
the photogvaphle plate. & optleal wadge placod neoy the

vhotographie plate with the angle of the wedge in the
 ddrection of the width of the speetral lines was used o
sttomiate the speetrum and rhotomatric neagvronents vare

made on the photoprapls
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Dyetosday observations for the detornination of
ufm total anount of ogone vere stavied mmnn( 6 3 i)
“L‘Eﬁ 35 ot Oxford snd his observnl fong showed In n olexp
manrier that theve was » Jefiwito corpelotion botwess the
anownt of otuoscherde osone ond the barogelric prossure
m‘%,m; u‘zm.m;m,\ the orone orount deoreesing baefors the
pagsaze of & de mmwa on and showlng o pPono mwm

f
;

w@hmﬁ{\%m sbapted on & progven of colloeting deta
of ozone smounte Trom & number of stations, ";Eifm Flest
notwork consisted of mix %&ww&% Buropsan stations at
wiich simulbancous obsorvatlions were made with the same
type of photeopravhie spectrogroph during the yvours 1928-28,
The speotroprams were developed and photometored st Oxford.
Dobson then vedlshributed his instroments to slx statlong
ovor the slobe in widely separated 1-&@&:&1;53@@ from Chydnte
churek in Mow Zonlend (47 5) o Spltwbergen (767 1) in
tm Arotlc, One of the ingtoumends wos loeatesd st Yodalkenal
m B Indda (m"’ e The pogulds obiadned from this world
sorvey wore stvmmrlsed Ly Dobgon and bis oollaborators in
B Low x’aﬂp@:wﬁ 73083509 ).,. The folloving woers the min

soneduslons ge

- {a) At each placa, the totsl osone asount undereoos a
rogutar scogonal varlationy the mexivum belng da spring
(Marohedprll dn the voed !mwﬂ hanlaphore) rm Sha mindmum
in sutuny (Dobtober In the novthors hend m;a}mm) #
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() The saoplitude of ﬁﬁ@ seasonal voriation is a
funetion of the latitude, b&iﬁg“&awgm in polay latitudes
(60° to €87 1) and mall nesr the equatoe, In Aprily
thare i3 sbeong conteast betwoen the asounts in Aifforent
Latibudes 1 (018 om nosy the ocouator and 098 om neay
@5§sm§¢ I Bephembor the differences ave much smslley
€$@3§ B0 0,20 an), Fouatordel rogions ave thus ‘reglons
of wapdl ﬁﬁ@m@‘&@mﬁamﬁ and small annual #&r&&%imm; Ag the
leddinde imagggﬂﬁagzﬁmﬁh the Potndl anount and the annual
variation fnovesse with ineveasing latitude upto &t lesst
620 (Abishe) .

The pabe of looronse of opone with Jetitude is nob

n 1, Y e »;»';'“r, B W . 41 ot =iy 3g° 0 * S s A, v o 3 oy 1 Fa ‘.‘ 1 :
vrdform, b ineresses wapldly oo oreesivg the veglon of

vl':w 4o st Mg e 5y & " . i e g X I B ) 7y, e 1 o % iy g _"‘L’ W o} £ y ‘7 o
Yo suhivericse tovards the poleg, perbiculogly in epying

and wintors

(&} In addition to the gsongenel variabion, theors ig

at oseh place o day-toedoy verioticon of ogone anound,
Theso varlobions ave relabed Lo wenthop, In pmlddls and
high Jatitudes, high values of ozone ave found in the reap
of oyolones end low osone io associated with antleyelonle
wonther, The corpolation with coptedn wpper alpy coniditlonsy
anch as the holehd of the trovopnuse ond the pobential

Bomporatues ot 18 I weve found Go be ovon novs slondficant,

At tiipes10) ana 1ejayt¥ usea Doboonetype
speatrorrarhs to obtaln neadsurements of the total amount

7
w
e



of ozone af the Commonwealth Obsopvatopy al Canberiag
Augbralia (98° 8) and at the Zo-Be obsorvotory nenr Shahghad
in Chins (317 1) vespectively.

‘Goonae spootroprass veve oblalned ab the é%a:aiw Physlos
A R e e i O msmﬂ*&mh Por ong woor in 1089 a3 pavrt of
4 MMM Yo wordd survey, babor, %ﬁag}m‘m{wﬁ I} ?%émf‘* tha
*«‘%mm &”?’&G""éﬁiﬁ*@l}i{*%@hg madla daily moasvrenonts of total ozone

soad ngeoonent

In Pontay o 1258, Hls resulis vere In ¢

amprn® and the small annlitude of the oeogonsl varlotlon,
An dndavesting poind howewsy wmerged feon the Dambay

aongonnl

shaervationas vig, the coonyrenss of o sou
miodoan of opone during ho nongoon monthe, Ho correlation
peald be found belweon tho daywhowdoy chonges 10 ozone and

gurface meteorological conditions,

The sinele opeotyoprarh and vhobtorpaphle chotometry

provdded ook velueblo dnfopmabion, Wb the mothod is
. . 0y 4
sranrmentont for day=tosdoy U486, Dobgonts next developmont

n dho vhotoeleatrie apoctrenhotonster greatly heolpsd the

afvemoe of the subjeots neptdonlerly on the metoorologlosld

i

E o p ey T e B AR " , k20 AT iy J3
aide, In thin instrument the rholomatey ds dlvoed ond

moasurenants gan be made oven when the 1iphid 48 vary feebla,

Oheervyotions er alge bo made with the Miehd fron the sonith

B
o



sky. In the flvst model of Er«:zmtmfe# photooloctric spoetros
@mmmym% o photoesll with an amplifier wes uged o deboot
the faoble witravielet rediatlon, A& double monochromator
wae vaod o select oul the vavelongths and suppross

soablerad 1ipht of uwnuanbod vavelengtha,
‘\\"f»{\\ t

fme eueh Inshronent wee acanived by the ‘fh;ﬁg%;i,a

Hebnarnlogionl Doy

> g i Pl

nd in the vony 3585, The Lnebrunent

- ung Phvet geb up DN Poona snd wesmwumenty eommenced By
v, f‘rw,wsrim?w;i In 19438, Kerondibag CAY shumted wosk with

Dy Nemessnthon, dn axbensive sbudy of atzmmfsmwm prone in

Ton Labitedes has followsds Beeular daily obsopvations

havs bean mede Sfor varying pordeds ab Poona (187 BLY W),

foihd (289 a5t my, Simla (81° 061 1) ond Fedpilanat (107181 60M0) ,
The offest of serbbording by dnet and oz on the mensurenents
of atnearherie ngons by nosmrenonds on dleect golag

. LR # N § . o l '6
roctiotion was oritleally mmm«aﬁ#( >:18)

e following ave the veln zesults of thelr work i-

£y The Dolhl obsewvabions showsd the nopial seasonal
yopdation of ozone appropeiate to ite northoin
Mﬁ‘zmaq‘:‘i;m The snpiitude of vupiablion wag laiger
thao Ghat ot Soabay (3-.’59{3 My bub porkediy loss thon
at Shanghal {31 Yy

{h) he dayebosday vorlablons of ozone wepo very suall
fowlng the pomiad of the mongonn, just as in Bombay

and Fodaikaneld .



{) Daping the seagon of weshe s Slsturbances theve
wero marked fluctuations dn vamme &A«fﬂmt@ some oudden.

s In ozoNe wWara mmmemtwﬁ with

lovpe rlisos ond £
the possaga of low prepsure troughs,

Yy
s Yonticnl s fatritubion of 0z

e mzsi Bodeys (I ard Gote and Dot mmﬁ 3 39
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"~
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g En 2y

k) "m eabinabag of the bhelphd of atoesrherds opobe in ‘i.«).,muw‘““‘”’
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feocn phoboustele pesm
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1 an sinog

gk Ry on whe aniih Adstenos of Yhe sun ud elso on the
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palioblo nhasyvations of ¢ , *mn gl dntonsiblos when
the stn wis Sone over the horizon, Gobs, Woothans mnd
Dobson (193 ~::ﬁa-*s%lﬁmﬂi fiebets Adsoovery and %arm??m;ri% oul
methods for calenilebing the vord mﬂt AMatrimtion of

arone Prom sueh obsorvations. They then cololated the
a&mmmmam 3“%@» difTerent amowmbs z:;f ozona Gver I&mm{ )
(470 1y
Yo deternine i &%&:ﬁ,zﬁm:ﬁ‘sﬁmﬁim ovor Teonog too® 4 'y Yo

_“me gnd Doboon (=0} vued tho s000 ﬁmﬁ el

The holght ol 0 el omne denienty over Avosa wad found
o Do oaboad 42 B oand the szone agouni Ji:::aff:m:h:ﬂ il

neteht gt highey lmwl%

L2y

Tn 1934, ® ond ¥, HHezenor (¥1) made o airect
study of the veortiesn) dlatrilublon of oaoms by sonding
wp emaphs ssmawagm g 4n bBalleoons snd obbaining rholoe
sparhe of the solar spootzum ot A4fPeromt altltudes, They

%}@ﬂﬂ.‘“"‘%& et the mecinon denadty of apona mm@mr% ab

about 24 ko, as find boen doduced from no addh gy ma’é*xfmwm:i@m

by Gobe, Moothon end Dobson, AL aboub the suwe Liue

Amoptons dan ws:ui*‘\*“ pove %) gant T & fﬁ?:_‘f}fi?ﬁ?ff’?};?;

g ..‘. T
menned stratosphere helloon (Brploper TI).

-

eyB b B ,3.:'35‘@3""; U,,) yg@‘"{“w < (?4'524 ‘?m oot vooks

whylt R e i e e d

thot thore io doboctabils opope anound oven uy 4o 65 my

miarmabion ot tho helpht disteiinbtion of atoospheric
azons In low letitoden comé from the work of I«:&x&st*&m&imw and

Ramanatbon € )y Indie. Tnkehe meposurarmbs vere made
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ot Pouma, Delhi, ¥iele and Hodaikbenal with Dobson photos

elostrle sprabrophotonotor, Reoently o large pumber off
obuorvations of the wikehe offeat made ot Wi Abu heve
hoon discussed by Romanathen and Kelkazol (25) « While
the penerel nature of the pesulis sbinined In these
Latiiudes ie @ﬁ,wwﬂfaﬁmi%y*wﬁth,ﬁh@ﬁ@:ﬁhﬁ&iﬂﬁd at higher
tatitudes, the auount of vgone In the tﬁ'ﬁﬂﬂﬁi%&ﬂdjx ig |
foondt Lo b Inreriolly vory small. The averspe helght o

orove hag bose found Ho vapy from BE to 80 B, L o :

M" il within the last thirty yesrs o great deal
has beon lozrnd about alwospherle coongs there stlll pemain
several probleng ebout which owr bnoWledge 1o vory ifwmpmw.
Thers 18 no deubd that osone is fopmoed by the p%wéﬁmﬁmmmm
potion of sunlisht, Pt the actual averags alstribution
that we find over the sarth i not the equilibriun distede
tblon undey the photo~chanienl achion of sunllight alone,
Gondgdtions are not statioy winds snd turbulonae nove arnd
i v dhe olr mmﬁmﬁ.x:ms:ﬁg; ogoneg, Part of tho opone 8
fAnsbroied 3:»3;» enbalvile or cheanleal nobion with constltuents
sorriod wp from the lovor stnosrhopos The doywboedoy
changos of gsene thet wve obsorve with chonpdng weather in
eopbain parbts of thy weld wmd the alwost cemplate abasnes

off sueh ehapes in other porte of the world are phonomens



oo mmnmrz we have not vet @ﬂ@m%cﬁa Wa Inow hwwéé
that these changos are intluatoly bound with movements in
the upper atmosphere and there ig weason to think that
nogsurenants of atmogphoris ezsmma and 1ts vortlen) distode
bubdon would smable us Yo gob o new viewpolnt from vhich

¥

e abndy 'fim campdar phonowsnn of Yhe saptihte aboosphera.

.
56

o

Tor onamples Dobsun noticed, ot an envly stage Of his work,
that bigh volues of orone posurred on the poap side of low

4 wwmw arowg snd lov veluoy in high pronsuye ridgog.
rmm e serdved ot the conclusion that in veny cocluslong,
the meximu deviation of ozone oocurved diroctly over the
sumEnce lowspressurs oonbve mathey than in e reny ag wos
formerly '&.@mumﬁ;ﬁ. Podmen (%8) pointed ovt that thy m,zzg.im
oF m@muw HEONG {&wi?;‘mﬁﬂﬁﬁ with tho tropopauge vorboy snd
sinee the upper level lsohars weve dlsplaced to the resy
witlh vospeot Yo surface ischorsy thors wg ronsen o

axpaat that Y‘W%“w{m deviations of orone wnld ooy on

mm penp side of the surfaes gyelong, Dot no Byo z?%veaz?;m:wsm:m:m
ave smactly olite and 1t hos beon Pouad ALDFIoult to lay |

down hapdearil-Dngt »elem,

Feom the work of mmmﬁizﬁzzfﬁ } gt bosome olews
that in Tndds some weshern disturbances produced qudbe
Yarzo fivctuations fn tha totald ozone emenndy thouph the
oyl wandhor of tho sonsosn sondhe showed no soeh efTfond,
Asadn, not 21l actlve wostowm dlstvvbancos affesbed tho
orone, Maro ohsorvatlons dn different sectors of disturbanced,

-
o~



Lsted hudfon

both of the total orene ancund and 4bs vertd

wore therofore nocogasiy,

Tho Tntoveationnl OGzens Comntasion under the
ehndenanghdp of Prof, Dobaon ls eaprying oul an extonsive

ﬁt
The work 48 yi‘ca:a.c“mw gebronely valopble resul {7&34& Ii:'%* L

'*1«3;-}* of the changes of orone with wventhew in W, Burope,
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halweon the wisterlies of benpovate lsbitvdes ond the

wpper sosberiioy of the tyoples would add subsiorbially
so ony nodevehending of e penersl elpeciatlion of the

auprthts altnosihedos

A pohong of work on abuosphevic ozone with this
ohdact In viow was proposed fo the el Tl in Indda by
e, Romonethan and :aswamfm'é by them in 108G, Ihs nbw uhs
o ﬂ“"’&'ﬁﬁﬁ&ﬂw i the Dirvst Inshence | thres obsaryling
ghatlong equlpoed with Debwon Speotrophotonobery whiloh
wera melibrotod ag s o f*‘i‘ﬁh atrdally eonparobile resullg.
Th wng deolded thet one of the phnblons would b ME,Abu,
2000 P, above sepwilovel ond abouh 100 milos north of

The hoesdsguarborg

poothor would bo I
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Ghaaprrtiong en a mmber of successive days duvdng a large
vt of the yoar, Tullaent ) nossred the uniehr

ders durdng the peried Detobar JO5L o

pifack on W18
Hovembey 1068 and the analveis of the obsorvations revonled

tho fellowving foatures te
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o vy e Luvgouh dneresses ogeny shopbtly befors op
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pitar the passase of contres of weshoein
dapressions aeross the loagibude of Abu,

(e} Thare 1s high positdve oorsolation betwoen the

total omone anount and the emount An 1807 lm,

Same of bthe ohanges nebiced by Bapensibon and

Crpikoend dn the verbleal dlstpibotion sugostated vith
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g B e e 1 st wtaesd] Bwy efad o Slueverd sy Sy Plpedeess g
woothor pre dlgouseed fn this dhosis In Chapber Y

I, In the uewel eslsulation of the verdicel distribution
ol ozone Frow penith alty messuronentss the affect ef
sasondery seatioring s neglostods Calewlatlon of the ozone
Atoheibubion Pren the wbdhy offoet aeswy thob the ratlio
ALY B APy fhoes B ooand PYoare the dnhengitdes of light
wrivpeily seabbared Jdownunpds slopy the vewtiesl by the

moleoules of the alys raking due allowsnse for the atbtenvatlon
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of 1414 4w o oouvce of srror in the doterminotion sf the

-
e



the ghord oad

g E"‘Vr PR Y

Bk

sontboriigy

rong v

sdfontion An the veosont nethed of celoploblng
Lobriln

560 ’ﬁw Rapanathan 7‘:?’53 and ted

fen Seom tmkohy obgeryntions hog

sl ot Forr

gifeoks of seoondery goatioring.

m’é the some moening op evening

o .2 s ¢
s o obtain on

e of WV

sherdng.

wegiocting meltiple seab

of grovity of orone rouulied

on 231 aueh oo r;s, dong whon the celoulobions wera mé&m with

AaPforont palve of wavelenctha ( AN 3218/2

ety . A Pl dlgeussion of the nebthod enplayed

L3 S pu o Vil
M Ee obbainm

pre slven

i 47,20 “ B Pl
i The regulbs of

doms of orene

ot Ain end Abmodabad orve sumaseised, Some af the

2

papid ohopees of opone o

pppdog in

erved fn wind

<y i

avbaneos nroe degeribed and

susosintion with wentem o3

Slocusaod In velatlon o wppoer adp <

fi e

& ponoved ddsoription of the resiits of the

3
Rt ER R

mocas oboorvetions nade ob Amedobady Abu and Dalbl
§

e lowast opone

B PN R £ g v s B o) ’ o
49 glven, The obuervablons s

o onuabor b on

aennbn e the gy nobt nooy 1



o7 e | J

the southen oide of wppor aly Jot stroame in the
traneltion vepion bebwosn the troplesl and demporate

Iabitude strotoarhared,




“29 l\ ?‘1?@”! Y't

A oo were thres Dobsan photoclectrie spectroes

phe*s $omehery mgwm*mﬁ Pivy teking orons ﬁbf‘smm@@iw% in

Indds, Two of shem {We06 and 89) wvora of hoe latest deslpn

made by Honsps Ry & T, Bty Lmﬂc;m The thivd ingbronent

e:‘ﬁsmmm ‘#:a‘:ﬂt;mﬁ:i;ng to the India Moteorologlenl Depo phaont,
v of the oldey Lype with & vhobouloats pie aell insbend

of & photoruitiplier.

fﬁﬁagi Instovment Wo,00 was soguired by the Indla
Mateopolozios] Doparduent dn 1951 and instnllaed ot Delhi,
The author assisbod the workers in Dolhi fn sebting T4 up
erdl oalih mm, mhé wedpges, The celibration was mode on &
number of eolony dave ubilizing the ssme poricepteld sing
ganze that woe used with the other two fustruments, The
origioal eolibooblon curve; supplled by the wmalars, woa
found b have had @ vholasale ahife, A now calibration
chapd mmmg #Top(I/I0Y volnes spolnet dial ronding wos
thavefors propored in the novel vey. The nadure of the
eurva remained the same, Reduler observablonsg wore

pormanead 1o Jenuvary 1952

Iwmmmm W, 39 batoneing to tho Myslend B ww«%&;
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 MEoAtn {fat, naPuo 1,

Y 4 ‘?"“‘@fﬁ*t"%* fy Rodehb 0.9.0.4000 ©4,) In umui}w 155ks Yhe

f:ﬂr;fi*;mﬁ’? o *’""m Inatorment m.; peoidb *‘:fu%:ud oth ab

Shmodabad and ot MEAbr and the Instroment 1g now in
penlar oo for the st g of the dayeboeday chonscs in

%:?m m»m b t'.sw’%' holght Adebrldublon of owone ot Hi,Abu,

i
The phobowcell ln Instrument Fe,l10 wume roploced hy
an H mmﬁ 1 Pes ;ﬁmwm tiplier by Yr.Bevendiker and &4
sk %:x' =} m“»;m;‘“*iw was &8len tonporarily bulld by him, "té“?m
ingbroment wes 1o uge in Yhwt conditden for some tine. This
viag complebuly rosonditioned fo our Leboratory by waly
geh ﬁ‘b&ifﬁm pitorelions as wore NeceH rsary o mely iu "-‘«t:imimr

B oai eV PRI, Y. s 5 ) Mgms  o3a e o K ey i .-P )
i sl sodentinl resped ot b the ney lngbrone N T

In the latest medel of Dobson spectrophobonoh: w( )
twoe thick guneds plabes &0 and Qo ave zamma“im{?ig one

fmmediately in fyout of the Lireb. eldt 8 By and enother in

Figedla) -
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ook of them can be :fubmm ahout a horlzondal
e and Lbs posiblon read on 8 giyoular seale on by
.w@m&m ol the gggg,wze,éw of the -ﬁ.mi&%ma;mcmm Thie now device
anaties the spectrus-of the dncident light o be
dleplaced and the wavelengthe felling on the siits Oy
a?x& %ﬁ T D q’umﬁvc‘i gver a moderats range %‘W avgousabely
wnown ancunts, The shorber wavelength can be mﬂfza fron
about 904D bo 3200 & end the longev from 5240 4o 3480 A,
Chefiges dn the refractive Index of the auarts prismg due
to clisnges in Lemperabure mﬁ ba conpengated by maklng e
g1ight additional adjustment in the setting of ¢y s the
rote of one division on the seale for avery 10%¢ change
in temperabure, Similarly, & ehange of o5 in the
ineatinetion of the agvartsz vlates oan compensate fop a

propgurs difforonge of 100 mb,

The original slit sysbtom Sy, 8 and 8, In Instrunend
Ho,. 10 vas nesnt o igolate waveléngth veglons near B0
8500 snd 4480 A from the solar spoctoum, This instroment
had a thin quartz plabe 4n front of these silts to
compongtte Tor changes in the vefractive indew of the
prisn due Yo temperature changes, But 1t was nob possible
to displace the spectrum by eny substentlel amount and
obsorvablions could be wade enly on the single poly of

wavelangths  8116/8300 Yor onone monsuranonts,



the pedn alterations roguired in fastoumont No,l0
wore the followivng i«
{1 Sineo the slit sysbem in the old instroment passed
“P. 8110 end 5300 A insbead of 5119 and 9328 A as in
the new instyument, the gl Sq hed to h%fdiapmmﬁ
Sownwsrd so_ns to pass 3323 A when Iy paseed 3112 A

{2y The ®hin single caaptz plate hed to be repoved and

the e thielk guartz plates hed to be £itted in
gymmetrionl positions in front of tho frst s1it 8y

aud of the lask s8l4t 3&3*

(=) he ewleting lens L, and the vltraviolot Filtor Oky
in front of the photomlitiplier had to be raplaced

By the new long=filter conbination,

{4} Tthe position of the photomuliipiiey had o be
| chanerad g0 a8 to bring 1ts sensitive surface in

tha focal plans of the long L.

The seldfior whleh was Duddt by Dr.avandibsr and

it
L4

wirlel s In vse for gone Slme had to be ropleced
by the noy applidior aspropriate bo the new

tnghrumeninl eob-ihy



Mosgrs Rs & J, Dock, Lomdony supplled the optdenl
and electrioal perts nocessary for mmawmg the old |
instrment, 48 the old opbical wedpes thabl were i use
for tho last ten yesrs in this insteunent were found to be
csm:@mwm ingy & new set of gquarts opticel wedges were
obbbined ¢rom Yossrs Bock to veplace the old onode

y
[

B ol %M@‘sf mentioned, the separablon bebueen Sy and

;:3 $v the old instrunent was such %sszs; iw J,L“m & pagged //
Piipough Sgy 3000 A vould pass theough  Sg. thore were
o~
alpendy Buo nov instrunents in India taking observations
with the vevelengths S118/9083, It was therefore consldered
dosivabile, in remodeliing the old lnoly corty 1o change
the position of the 81it dy 20 & to ot N 5989 fall on
24 wheom fp allowed A 8112 to go through, This rognired
the veplacement of pne of the Inife cdges wnd o shift of
the alit Sy downuards The ordednal vidth of the glit wose
nob altoved, The position of § 4, WAe not obenged as 1% was
eonsidered that this would nob introduse any significant

R U I

(v)  Biykine of ihe guarkz alake

2.07.808. 00

e guertz plate vhich was fitted in the old
Ingtrument dn front of the slite Sg, B, ond 8y o aompensate

£
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Por tesperature ﬂmmg@m wos vemoved and the new plates
wore introduced, one aftor the entraneo gliy f 2,31\ ard the
Tlpller,

wmw bafope alm oxdlt gildb (’Ei ‘S:»E}Ez,:mu the phobonnl

The new combinatlon of leng L% and v.ve Tilbtow

5 g F‘mﬁm?f behing the slit By and the old ona, removed,

;

T«

() When the B wow ong Ty ¢ and the Chonee wev, filter OX,
supp m..ilfi TC*&}KE@‘? S, We & T, "i%é"(‘: weve introdusedy the |
?ﬁi’im:m*m%,?m fer hod to bo woved buck fren the owll olil Sg.

fotment of the phobomliipiiey both in

This raguived adi

the trangvorse and vertieal dirsations, Fip rohy A% was

moved by ﬁim auprepyiate awound in the transverge dlrection

gyl Shon i‘ vag alined M*?"*-em?gy ir the vorticals This
guived cortoln teshs to be wado and these will be

gageribed sopnentoly,

(&) Roplasement. of.the auolifior

The pild Couvegbaps anpiifior uas replaced by the

—

now threewstoze one Spplicd by Messwve Yook, Though the

ok nupiiftor with the oleochromotsy walwe in the flrst

gtage wae nore sensitive thon the now thrvo-stage ooy
the letter hed o lower nolge Level when The pupels

tighetonsion supply wog ueed for the dmedes of the
nhotormitisiiey, The proviens saplifier worked well only

1 o babbtevy wos used Tor the ghobtopultipiior high tension,

w
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The ioforsntion contained in Wotes oo the desion,

Cadlusbment ond polibration of spootrophotomoterst published
by $ip Chorles Hormand and R.H,EKay (B4} nag boen of grast

help in melking these adjustments end testss o

-

é “:i?ﬁz*z% st 81t 8gy the loms Iy and the w,v, Tilber OXp
wore Pomoved, The quarts zﬁai‘:{, {‘iz e Timed o as to tronsmit
the daslrad wmrelength ( A @ 31293 and ell other 1ight
pwolndod, The oubtmbd enrrents In the galvancmebor were

recurded Yor vepying positions of Qo By changing the

e the nbobos

poaltlon of Ug, the 11t fmage wag ande o po

. X,

DYURPGURS. . . grery B L oS g N 1 o e e ot o e w AN on R ¢
genpdtive supfooe wp and dowa. Tho sulbipller was now

2

B

moved hy comeubed amount vertleally vp or dowd 8o that
yiren the recding of Op saupl to thet of % tho final
fmage P11 on bhe aroe of pexlmye sensitivoness off the
photomdtisiior, as {ndicabed by meviom cvrrant in the
galvanomater, & Pined adineteent woe then wode arewnd
this poulbion (o # f:g,l} goy thet the oull olance of the
optiloal vedge wos not Alsturbed by o smell chenge N Oy,
This oot selbing ongured thet the pm}z:ift:?.ﬂm ol zmm; |
sengltivencos nf the vhotorulsiniier was vaed and theb
the solabive sonsitivhbios bebyeen Aifforent wevelengths
were consbont even thouvgh the position of Oo was not kapt

exnotly the sane, - P
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of Op ond the operating veltage on the pmwmm:‘Lg;:f?z;szzz:»9

R
ey
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basause the reletive anplificeticon for twe dlfferent polnts
on the photosangdtive surface would depend on the pot ;ﬁ*mw
of the seperate dynodes, Wth the lens T, ad justed m

corvect posl M-aﬂ, the dimages of difforent wavelongths ave

N . ) ‘

suporponed on \h.zf:: manimm photows ensdtive part and remein
7«

Fixed o position theve, Then the wavebands passing Sop

e

e mnd ‘3% de poat aot on @lfferont vorto of the tholos
EWE

‘

Tk *:é:ws:@ and e relative eabymhs boeome Inde

ey el

The glit Sy wos reploced ond the combinution of Ty
aird ﬂ.‘?{? was sed behind it, The Intenelty responses avd

i of the wedge ‘i"ﬁ}l’*f"* paadn checliod ag

mellebnlonos roo
Qg wos moved about the | mmmn G ® Qg Thls was Tound
fo be sabipfactovy, s r'gat.stxm Ing the sopreel setbing of
the lons %ge L7 the oull posttior Cﬁ‘iﬂ?ﬁl@‘g:}g{i when fp was poved,
the lons «gf!& would have o be displscod sither uwp op down

o obiain the ainisem veriabion in Yhe wll rooding of the

cpbicel welge wasn Qo was woved apound the poslidon Qo ® Q4
e :z;‘Zﬁ:‘,«,;;va tosby ware copried oult vhen the femporatore of
the instroment was 2090, The ben norature coproction had to
b accormodated only by bhe moving i “1;3
Plend for o defindie wavelon Lo woalh more Inporbont

sepaln otetionoyy on the midblplior surface

Loy Sy E oge paa
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Afber 1&’%‘1@ rhotonoltipiler wes adiusted inthe
spovey lines

yorbicel diradtion ag pontlonad ahove, the ¥

DOES and BI8D A wers used to mole the wmwel sngth setbing,
~
The shubbor rod wes seb to 'oleay! "a}\i‘%ﬁfi{}ﬁfﬁfi anl the wayes

SPOLEY LGS VY auaﬂc o

to Yabort?, A quavte @

1 runinabe vhn plote plaoed over ﬁi&“ The
Sial

the nost é&:&aeﬁm pardion of 1 am wodgos in feont of the siit

twrned to the hisbest posedble oumbor to brdng

Baw By was sel ob Ua® § o change of oven 107 in the sebbing
X L i}

ot g would nob walke sy diifToronce, oe the pbotomiltipliew
Y

had alyoady tms:wx :-z;sa:; in the correct posiiion. By, wag waried

and Pe ww"::: of the couvrvent in the plorogunebor were noted.
sadltion of ‘“'ﬁ& widah ror mssrionam dofloohion was talen

sob sebhdog for 3199 A, It was found that in

Liv through
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foby i ors gogils e 23 4 e ‘%"33 o S
e poplilon o ¥y » we? O\ oaen Pl oot

tha il Ha,
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* Dofors Sy With 0 sot ot 087 the poaition of 9y wie
dokornined ao before, Tt wss Jound that 3042 A olao passed

| f&?ﬁ%ﬁiﬁﬁ&fﬂﬁf theough .&33 for the seme gebilng of §n ¥ Gy ® 28%0 .
Thig ensurad that the rosetibing of the ¢1ib B4 had baen

mads correctlys

v ghudteos have Yo be made with palrs of ruaves
Tengths other thon 8118/0928, it i necesgary bo fand the
aorrech mwi@gg of Qn and gy for a Poy move honowt speotial

Lines #

The third moreury line 8023 A wae mado use of for
this and the positions of Qp and Qg were determined wher
this 1dne passed through Sp. The correct sobting for this
wavelength was fournd to be at Qg & 0y # 437 when the

tormeroture of the inetrumont

A average disporsion of 2 4 fop a change of wne
ddvision of the quevtpeplato seales was found Feom these
v wavelanpbh gsebbings,. Do mows doborninationg, one
bobyoen D129 snd BOSY A and the other beyond BIR0 A are
poodly neeessary for shecking the aobiing for sny deslred

padr of wavolangihs,

At Bho old onvhonegelotine $ilus o the optleal
)

wolnes ehowsd signe of dobordopabions 4% vas doolded o

w
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- waploce them by new wedses which wove ob af from Medsrs

Bach ond Co.y Tondor, The new wedges wars eelibrated using
& ;:.h; reted pine mebtnl pouge of trenanission coelfigiont -
41,08 4, This wes the swne povge thot wos veed formerly
by e Hapanddl hary and loteyr for the dulibrabtlon of the

N

vadgos In Ing ﬂxanmemm Hoed2s The provedure «mmm for

this purpose was the sawme ag that used in Gﬁ-ﬁmm@ The
Instrument wne sob-to pass light of wevelength 2328 A by
sx—sm@ﬁvm@ ﬂiﬁwz shutter rod Yo Yopague' and the wnvelength rod
He ’Edmsg' s The proond guarte plote end the sun divector
woare nsad o¢ dn the 'dlreot sun’ mesosursments, The dlal
bt c:mm; aome hnown reading ,{31 and the senaitivity of
the Insbroment edliveted so thet the ralvanomoboy vmﬁm
was nowp dbs Pl vapgy vhen the parforntoed plne gouse
wag introduged Imsedlotely bolove the eefleeting vrism of
the sun dirvootor, The porfovabod metul sheot showld be
Bapt woving bo averspge out the tronsmiseion ond 1t should
alse be kept porpendiouwlsy fo the bosm of suwlisht, The

galvenometor dellecbion vas nobeds the gauze yemoved and

fthe dial M;’ﬁiuﬁsm«‘;ﬁ bl the palvanometer ageln sove the
gama defloction, The corvesponding dlel roading Dy w8
notbed, The 4l Provence A Doy betwoon the two dlal roadings
ﬁl and ',mﬁ corresponds tou tho mmma%ﬁm agouged by the
mzsm pavzos Slollor debo wxm@mmw Yane maém for all parl
Dol wedeon 2 shops of m o the diel. The dhoogs n
tho dgal posd m_%,w D Dy ® Dp =~ U9 ves plotied apgeinst the

-
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mean diel yeading (Izi-i— m)f@ szm‘* n smooth curve drawn
through a1l the polnty,
agadngt (DFDy)/2 way then drswn step by atep and o chard

The calibration curve of A Dy

ghowing the value of Log({l/1') for each dlal reading was

praparods = :
\‘\Y;':l; K
{e) Determinetion of the roloblve ¢ factors

e myeaum Cdoneity of vho wedges is not Independent
uf vhe m;ms:mf‘iﬂ,‘, fe o covrention oo to bo mg&g;f%,:mﬁ o thw
dial reoading of the wedgess i the wee slm’a{; 4 vranonibted

L

aifPory from the shbandard wavelongth 383 A

| a‘}m ghuthor o am bothe wovelonpgth rods were seb
Bey nooy mﬁ*x the long wavelongbbs, G a0l &:%1 were set go
an to pags the dosived wwwvelengbh, Using the some mobad
tronsnisaion pavse vhioh wug woed fop {*9“?.1%7;1* whiony the

i

:ﬁzavm in @ial reading D & wag noted for o mesn dial i’@é&iﬁﬁmg
f;:@;éﬂ,m;ﬂjj@fﬁwﬁ from nessurenonts of A 3‘5"1%‘ Aiﬁ%ﬁ A“% olts The
ot learing oo the peacity corseations (P) obtained for the

e dn this vay 3
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o nedodar the ppoclel etuddos deoserdbed din Shilg
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s} z‘:m@i monbioned dn Chapbtop IT that in '%ﬁ =‘~
poenndelled spectrophotoncter of Dobsony bwe ndl ,‘i“‘“mf il
Tl gue s ’?‘)i??.éft’iiﬁaﬁ"ﬁ&?‘ o Beon introduceds ono lmmedlotoly
aftor bhe ws:at.,.wc*aws.lim off the Plyet nopechrowator and &
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have wodergone (1) absorption by orone and (8 seatbering
by ndy bebveen I mﬁ the instruments. The intensity of

1ight seotterod at a helght 1T and roeaching the instrument

will be _ _f‘: (oo + e 2 S‘u_g&i@\ - j: CM“‘W’{?&) d

K Py (14 Cos™2) T % 1o . X 1o

Thus the total amount of Tight I weachlng the Instrument

from all heoighbs will be ¢

- ;j (oL ocq+-pp) See gl b

K (14 Co>2) Iojz()&

r# camprpdh
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T -.-, K (14+Ca™2) Iof:oﬂ( Cte
%X 1®

-1, B pseesgdh - 5leedt

—ol ~AF
K (1 +G52) Lo f:oﬁﬁ to. T 1o ¢
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thichnoas of

fewe

gpone toaveraed by

o helght B end fron thern w*s’* PEATES a:ty deyrumyd inhe the

3

inwtronoit, Its mognltevde I o fmaetlion of the helght

tribution of opone, 3 .

.

¥ Aonctes the laterated nlyr pasy bray *”3‘:516’“% in

Lorng of 5 wndd atwoaphore,

~

.
AT

e 'i g of Foand Y unged for the enloeulndion of

worblont disbelbution of ozone are glven in the Appendix

aka vr* .-u

'a

~o m&Smgﬂ_Jﬁ _ozf xﬁf“"?

B

s the atuosvhore

L ap—— F . s Y 2 20 JRIT ST 5 S ) .
A siallar eounblon oo be writbon Sor the longow

v(ﬁ 4
~

ROTERY

HERAE

roctanedh >\' 'l correspondd Wf symbols oY & @ d

fa plase of of ond @ o Thue wo con obbein  log LT

theoyaticelly for sny assumed dlebeibnvblon of osone,

"“‘sm nwrrew pasions dn the solar wiltvevioloeb
apachrn .qu the grone abeorpdlon band are choson fop

aonparlaon, Soppose wechoosy one ab 8112 4 in the



) o ” »
30 5 :

Hawtloy band system and another at 3323 A in the Huggins
vand, The ozone absorpbion coefficient at 3118 is much
larger than st 3323, The rolative intensitles of the
penlth gseatltered golar radlatlion are nmeasured in these
two narvow wave bands fovy different ?&ﬂith digtances of
i
the sun hy means of the celibrated eptleal wodge
introduced in the path 0f the brighter momnonent 3323 A
so a8 to hr%gg dowm Ats ia engity o that of the shorter
e S112 A, The curve vapresenting Log I/1' sgainst & (7)Y
1 known s the unkehr cvrve and svch a cuf?@ can be
“Minmu;@n By alewv day. Knowing the ﬁoﬁa: guantity
of ozone ab the time of cbservrtlon, a mmber of theoretlcal
&f“wf curves can be prepared by direct '??wlatimn for
Aillerent asgsomed Alstributions of oponse, Th@ &iﬁﬁribution
Tor which the calevlebed vukshr curve fits best with the
obgerved one is taken to represent the disteibution of
rona in the atmosphere, This is the method B adopbed by

Jotzs Beethom and ﬁaaqom.( )

The mobhod teed al Mt. Abw ls the some ag that

originaelly used by Gotz ) Mesthan and Dobson in Burope

and nedifled by Eevandilar and Humﬁnuth& For use in
India,
%heﬁﬁxmt 54 kn of the abnogvhers was divided

nto sizn gectlons ewch ol 9 kwm. thickness. It vas supposed
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that practically vo ozone exlsted above 54 Im, and that
the centre of wegs of esch @ ki secblon wapn situabed at
a helght of 8 lm sbove the base of thal seebion, Furthey,

the ozone wee assweed o e wlforaly dlastribubed within

Using a step-by-step numer sal mothod, the values
of (3 ooand (3 P wers coloviatod Tor each laver fop
the flrvst olehi lavers sbove soeo lovel fop ':” prent
Fized seniih dlgtancos of the sun, The tablen of
Log (9& - B¥ und Log P = (3*.? ‘%21'3%3.;-;15 prepared for zenith

& B gy e . 2 N ¢ S (:3 . =
digtances 707, hﬁOO,, éf.;d}f}g B0 s by %':380, 807, uging the same

oy

pressures and teaperaiures as glven by Farandikar and

Ramanathan in thely paper.

Tables of oA ¥ and AlY weve prepared for different

oy

gandth digtouces of the son fov a veiue of ozone ol

e

0,001 om at 8,TF, In coch kiloretsy of the laver, For

any other guantity, the appropriste valuss could then be

[2

obtained by simmle mul tinlicas Llon, ‘

@e  Home resulls of the stody of the yerdieald disteibution

ol aszone over Mbe Abu and obhenp i&ngm g

ot

;5'?;: hag been fomnd Trom an Luwlys:r“ g of the wkehy
curves obbailned at MLe Abun that oll major chonges In

A

omune take place In thd loypr 18«27 ln, the apount in
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(a) - The ozone amount above 27 km LS pma*hicaaliy
| 'P;;ha same over all the three places and noaply
indepandent of the total ozone amcunt, Over Abu,
there was Just o tamdzmcj for the c)ﬁ@m amount
in the layer £7-86 km to decrease vhen the amount

&
" ¢ o, oy v e Y Virene - e
ste lowver layer 18«37 kam shoved an

INOTORAR ,

) Both at Abv and Delhl the wmain incrcoge in the

ogone anounts toolk place in the layer 18-27 lm

2

1a0s dn the fivrst wn ilometors above the

permanent inversion tropoepause ol low letitudes,

(e} Phe gmount of ozong :m the layer CGo12 ki was
penerally more oh Delhd than at ¥b, Abu and

incressed with incressing ozone aveanis, Nob
.~

piteh rellance con however be placed on the small

orone amounts Tound ln the first layer O-8 lm,

Jhe Tollowlng teilde glves -;m distributions

over the thyee places Abuy Dellil and Poona.

Talila G,
B XN 25k S fike AR R R WS TN ) BB AV N G D w T A ST IS T Y MR PDP ALK BHE KA B 08 SR B TR SR RV KR A T vam 4 i p W B0V e s e tR AR MO8 W BY
.. S%00e spount dn. GILLovont JaYeTSe e
Place, Gzons ﬂ»l ----- 1387 S G abow: '
gunormb, T jici! isi) 536 bm,
W oy m»mwnw-mfﬂ;’ W ik e R DR AR nh SO Ao S DA 25 W Ah K7 ATA ARE S MR AR WED M 5 W A O ALY W R A T (R4 R A e YR HO R AT HGR 10N D 5N U N
(o 158 i 67 76 17
Abu TN 1 84 i 20
0.208 PR 123 71 18
0, 1565 96 535 Vi 14
Deihi QW75 230 0 80 ., - 186
0800 36 o1 . 80 15

Poond, 0,169 14 68 65 28
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The wnll wsed in specilying the cozone distribution 1s

& # 001 om //j.:’;[}. .

Comparing the digtrlibubtions over tropleal

R

latitudes with those over higher latitudes, Ramemathan
t

and Eulkarnif ) drew the iollowﬁﬂw~caﬁciu lanu 8

(a) Thare is vory Little war aéi of opona above

o7 Py atb dlfferent latltudes in the swalib

{..-

e cotbiie

(1) An dncreane in the tobal ozone umutua 15
asgoaiated with an increase mainly in the layer

127 wr lo Indilan latitudes,

{c) Tn higher latituodes therve is an appreciable
rige in the asombs, dn the lowsr layers alsos

the sreator the hotal asount bthe grecter le the

descant of opona,

Bigenssion of the vesnlits t-

L

the bronios generally, 1t is found that most
of the czons resides in the steatosphere, Feos the
abseryed sooll davebo-day wnyrlotion 1t apvears that the
sapomh @ HxWWrTW sonbrolled hy the photechowleal asction
ol sunlight, Whot, part the convection in Ghe vuper (ropow

gphere plays In the omine squillibeivg is nob yot olear.



Goths that with lar aonnbs of

ozone, thers probably existed btwo levels of waxima, oue
hetwesn 26 and 30 i end another o at a lower lavel,
Durand and his cosworkers ¢ with thelr neasuvreonents

oft the solar ulbtraviolet spectra obiained upto an altitude
‘ , ,

i

of 88 km doring a V-2 rocket flighteover White Sunds, ;
Vew Mexico found two peaks in ozone dengity, one at about |

17 ki and another at 25 I vhen the total ozone anouwnd
4,

was 0870 oo, Pt is sald nok to he

conciusglve, The distribubtions ab Trousd ond Delhl showed

0
a pouch of high pzone ot lower leovels vhen the botal

i
L

azene soovnt was highs the upper maximm wes a fow
kilometers below 50 km ab both the places. jite ﬁ.}m !
dlstribubion showed evidence of any doubls maximum, é

N ' . i

“.

8o Moan helebbt of the osome Javer sod thae rogi

,.-ijai !{3( an.n w,mgﬁ ’Q.. 3{1(;53 § s

] k]

Wb, Meetham and Qo bson found vhat the average
LTSRUNG S TN N « s Y nobe R e r-‘é Ay &8y p s Y iy A
N;";l,gjh.l; O OzONG &v AToss (*‘:}:f ,4"}) wag U9 km oa,s,.1, and
that the notvre of the wvertlesd dlstributlon clumnged
wons or Less svestenabically with the total smeunt of
ymone, higher ozone amowmniie In genered lowering the |

BE Ax

aonbra 0‘%" creavity, Veethan and Dobson ( ) Found at

Tromed (607 40' W) iAn Yorway in the summer of 1934 that
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s, g g . o M ’ - .
maniy m:; QOTIOE m‘i ratlon of EE alss

cenbred at 21 hm, Tonabers and fe ‘mnm(. )

mads at Teomsd during the
years 1985-4%, Thoy measured the total gquantity of ozone
by sunlight, Star-light and meonlight vith different

types of dnshtrosents and the verkidal dist ribution by

e tator olwmervationyg fop

74

i Ph; Ualiy Trom 2657 Im Tor

(1

;

o tn

oy o - o
Moomes shew

I <} % oy A gy S ; P [ I N o, AR
\;ﬁff,m,‘ Gl O o oror Q.400 om instesd of o

more or leas sl 20,8 r dietributions
4

walr g Sl 2 vy BRIy e v Treeyie w 1;" o

PTG Thn AL OOl oo ’L 2y Lo D LR T2

- s e 2 ot cnan g T R TPy, :
20 kwm. They also found 2 lovering of the

smount

<Y T T
et QX LI '{.x with an AL

of ozone as was found ol Avosa,

tha w‘.: o

56

Kerondilay snd Bo

heleht of

J.‘t F iy e " wers PR Y & 5
@ sane ozong asount (0,820 o

the ozone layer al the Pelhl was higher
(25,1 kum) than that of Arvosa (22.5 lm)s For -%;his% ancunt
of pzone at Teomsg, Meetham and Uobson's messuvenents
indicated a mean helght of aboub 20,8 kw, while for the

same smount those ol Tounsh and Langlo showed 28,7 kw,

shte deduced for Blnla were approximately

b

ose obbadned at Delbhi, The oboorvntions at

tl'l(fi E (Q[\fl o

Poona yielded more or less a constont helght of 29 kme
‘
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Tmkehr cal c»u,_cstﬁ ong ot Mt. Abw ghowed the mean

heisht of the ozone layer tw be 28 km for low total

nmormts (+158 cm) snd 85,9 I“"n f‘m’ high anounts (C.E209 om)

of orones

¥ VUSSR W SO A W S W o ey gy o g Ay
The average helghi of the ozope deduced from

<

"

’ (0] W S o175 b, v o ot <y ST ey g
oheereatlons of zeuilhescatiored o u .x,g.m; vas conllrmed

by B, and V,lepener C ) from 'E:h@:m Indepondent stndles

B

with spectrographs carvied in sounding balloons ol
%l\ o' 4 (] 2l \

Stubbeart in Gerpany. They deternmined the anount ol ozonpg

cabove bhe balloon st ﬁé.?m‘* erent }1&“}.5.’3&'}“ from vhich the

-

yhptiond ddstribution could be deduced. syperiments

wawﬂ.f a omominm ot about B4 kn odin ags

e sarlier Dlight in

resulbs of wwkehy ccleulabions, W

hio ozxone in

a4 exbending upto 31 lon showed consides
the troposvhere but the latber two flights in 1937

gxtonding only upto 18 Jm ghoved mugh less opone in This

QY Pmlen, &“hm art and Mohler €2 maasurad the
gortieal Alstribution of ozpne in the Btratosvhere Flight
of Brplorer II on Wov,.1l, 1985, The values upto 22 km
ware obiained from the speatra of dirvect sunlight and
the m::.am at higher levels wero determined from sicy

:"'s “(

spactes, They foumd o sharp negimm of 183 X 10" "’(:ss k™ =1
b
n’t nt?nf‘.’x k?ﬂg
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Heagsurenonts of Coblonbs and Staly GELNgE &

oonnacbed

o phoboslaetele eoll

%

to 2 belanced amplillor, e and radio

wrsnenlittor showed maxinunm amotnts of ozone in the voglon
batyeen 28 and 27 km_«

1

More recently weasurements made with polar spectra

1 the Vo2 rocked il ights ¢ over White

€

werlee have provided csome debs up to the

altltuded, The neagurements nade in Oobober 10
1940 ghowed two ozone naxlne,-one 4b sboud 856 ko and the

the

sther ,_i; 1718 km, Unlike Regoner's

compubations, the dots of Lobh the
and the V-2 vocket showed very 1itile ozone bolow 12«15 km

) med
{(loese than 10 Y on

the sane sﬂ"x ta pave one broad

S
715 DRI A B . " ... B, By S N L L W 13
The three rocket flighbe pave throo different

)

helghts fov waxiome czone concentration. They were 23.5 lumy

and 26 Im for the Mish

£

By 194AR and June 14, 18480 respectivelys The
af the three dlstelbubion etrres wore algso sowmeyhatb

u.:m.l Fall of ozone

AHTHOTEES

‘,..

revent, A appromimelioly
icasuronents

twe flisghts

o notioed above 25

oL T’"wﬁﬂ:m*:'v ondy upn

but dn bthe thilrd

weieh ook ploos vhoo

ohi, ther could be dxtended upbo 70 ku as the rocket

wag firved at a time vhen the sun was sething,
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The work of WUatanabe {1048) (4.6 ab Pasadana,

b T N . o' o e, med ity s TV, SSTR S, Vupp
Celifornls showed o moan hedlght of osone varyiog belween

20,4 and 24,7 bw for fotal ozoas amounts bebusen (.871

and G.R218 o ihinh corroesponded well with wikehy effect

Foud

measurenents, Wabtanabe used Strong's method of absorpbion

of ozone in the 9,6 P band din the infra-red assuning
&£,

that absorption varied ag the fourth root of the pressuve
mwnder which the ozone exigbed, Hlg mothod Ud not give

L] £,

wepbiond ,.'%?lﬁutiaﬂ

Table 7 takon from Karandikay ¢ 3 summariﬂas
thegvrnilable inTormabion pegardine the axaAQNu h@lwh 8

i, 4

=% PR I K AT AN e ey o ‘ » €1
of atnogyvherle ogone at dilferent latitudes,

4‘4,



Plae@Q

<w¢mmawwmummnmummwmwumwmwmmmwmmmmwmmenﬂmh

Kodaikanal
Poona

ME . Abu
Delhi
ARpsd
Poeomsg

i
%

Mo Palomar

R Ly sy oF o B iy gmy
Stuvipart

Black-tilis

ri() L. ‘..,t} 3 Y)dh ‘;’u‘lt‘i o

Beltewiila,
Mapy land,

Wndte Sondg
e I@E@mum

W e e o O RN A R AY A R Ty B N AR W 0 0k

%,

107

(‘\d'}.g

whid

Latitude, Hethod,

140 3
¢ a1

|

M
jas
b3

-

-3
=

TR

Poble Ta

"&.m g

ol B,

1

i

#
# A;

Residual Bay
LA

el R s Lol
Bwpdorer LT,

Fhotoaall
fiiber rods
branmnitbenr

VR RNGAL

DU LOON e

Vi Tockat X

[

= o
N

Total o
at E ﬂt

» L5
0o 174
Val7E
0,475
0o 180

» 260}

B P ks

G g 2034k

0200

. 0.810

34200

rone in

VM‘

Avara "”e height
in kv,

uu.wwuﬁuwwwpyugpwwwrwmwwquuwmn

9,1

2540

25,9
Y
2246

20,8
26,6

N
fwgﬁda

2045

A A BV GRS v Ok S Y A G S B s U AN A0S W B AR R W AR ek I M T N A e R A0 TH A e RS R Y e A A

1l



)

in

B BEffeck of I‘;Ti'tj!l’ki‘i seatben Ay o LHO Gl
= R R P 4

af"tl“;.s.?: sopblod r atebribublion ol ceons JRow v} %.r.ﬂ;:a

g 8 e
T"n"* {‘\‘h » eifock,

In the wepal method of dele edning the vertleal
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RELATIVE INTENSITIES OF PRIMARY . SCATTERED LIGHT RECEIVED AT. GROUND
FHOM DIFFERENT LAYERS IN' THE ATMOSPHERE IN A 3323, 3278, '_3253 AND
AA3112, 3075 AND 3054. OZONE AMOUNT 0,152 cm AS ON 17-1-1953, 30LAR

ZENITH DISTANGLS 809 AND 90°.
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we could coveect the I/TY curve BAEY AT we Imow

WP and MYUPY for diffevent cos of the sun,

"

Tt oo 5 - O A ]
The secondary seatbering,

is by far the most
,y.”f"r‘ﬂ*“*{,(,, b part of My had been calenlated by DryWalton

for certoin gimple distribwblons of orzone. A brief

£
3 S IR e g 22 P 3 . [ Q. E- ooy o F 1 y
summary of his conclusions is siven in T.U.6.0, News

Taatter Dox Appil 1287
.31-,1“.
«5 nh Ahmedobad

starhed work on

0

N [ P 5 g o g PR i A fed 1Y
before we were aware of D Welton's vesulis, and

approach. was dliferont.

vowilth changes in

Fonbhs of opone are

» Lover atmosphers continned

o he illwadnsted by Light of wavelength 2 (say 3323),
even alter 1isht of vavelength A 3118 has withdrawn
into the upper atmosphere, I, Instend of copparing light

of  A»B11E and JE8T, we ocould Light of two waves

Tengths like 2o 8118 and 207H, Loth of which arve

abeoribed by ogone though diffevontlyy sad whose scatlering

way be expected Lo

he wors 43“ mide s Togl{l/11) curve
T T IR 2 ey Fean Ny [ ST PR T VAU RS SNV, WL ” '
chaoyvad with then to De a botter approxiuvaticon to the

COVVOSDEN zz’z:; Tog ”“’) TeTA Y
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palirs Ao 3112 and 22398 snd uith AdBO7E and n2vs, Since

Lon(l 33?&/& BE7BY cowld he cnlewlabtoed with all the

1 e derivoed

- + byt o & 1 11T e o
Iy subtraction, A caloetinted

Lo this

Log (P 3112 / P 20751 cupve sould than be

' «‘v 1

L3,

Yhe essential steps of the caleulation ave given
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Do The v m*-bi,A 1 distritutions calowlatod from the

Tl :_:tt:i'“‘ 3ther D118 /l?m, 3 or 8075/88 ".’?% WORe
found to be proetically the sono,

3 fhe differsnce ourve (O - 0) in Fle,18 bobtucen
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.1“&

satialy the dovived wbehy ourve of
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mm 18 expiloing the ddffevent steng. -

The new dlstribubion obihained fron the devived

curve 1g

of ozone
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i, the dlotribution

gv’-t

_”311:3/&(3'??*;. These eve satlsfactory, a }Ll-.mt ool the throe,

only two reslly are indepawient,

MOUNT ABU.
17/1/1953.

x = 0.152 cm.

0800 o700 30

® OBSERVED LOCAL APPARENT TIME,

X GALCULATLD .
WITH 3112/3323, 3075/3278 & 3051,/3257 THE DIFFERENCE CURVE: ..

UMKEHR GURVLS
AL.SO GIVEN, .

3112/3323 - 3075/3278 & THE DERIVED CURVE 3675/3112 ARE
0ZONE DISTRIBUTION ACC: 10 B & C= B +0,1:0,6, 9,71,1 3,0.3; C:1.0,1, 068 6. 5,1 0,0.6-

0ZONE DISTHIBUTIOH ACC, TO DLHIVLD CURVE] = 1.0, 1 0 8.3,5 0,1. 3,0 300
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