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Cosmic Ray Expedition to Bouth Easterh Ladakh.
By JM.Benade
’ Christia ollege, - Rechuh Ui roits Lahere.

Inh the summer O and Prof. A.H.’Uompton, of the
miversity of Chicago, organized & world wide cosmic ray survey.
The object of thils work we ybtaln measurements of intensities
of this interesting radiation at various latitudes and longitudes
as well as at various altitndes. Thése measurements were to be
made by a dozen or more coonerating physicists in various parts of
the world, during the summer of 1932, The ‘ne ary fundg for the
work were to be provided by tne Tniversity of Chieago and the Car-
nepie Foundation. All opservers were to use exactly Y /4 dng/
similar apperatus,made and standardized in {/¢ Ryerson Physica
Laporatory of the University of Chicago, &0 that all results ajould
be strictly comparable. Heretofore each worker in this field hhe
designed and built his owWn apparatus so that 1% has not been possible
atisfactorily to compare results.
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The writer was asked to make ‘measurements in Ceylon,
Java, Singapore, fenang, Rangoon, Calcutta, #rid Leahore and then
at the highest attalnable altitudes 1n the Himalaye. The first
part of the work was completed early 1n July and by the 20th. of
the month fimal prepéarations were completed for the mountain exped-
ition, Our party consisted of lessers R.L.%ilson, Mela Ram, DBagh
Shah Puri and the writer from Forman College, and Mr. R.K.Sharma
@f Ewing College, Allahabad. %

Following the advice of Col. C.H.S% v, gAd
Ma jor Kenneth Mason snd others we had selected the immediately
to the west of Thso Yopery Mo¥iri as our objective. we hoped
to get to a high altitude without encountering seriol ai fficuities
due to Snow. Onr-routé took us via Pathan: and Kulu to the
Rothang (£lain of the Pead)/Pass?where we stopped for a day to make
oiir first measurements. Here we spént 2 cold night with a driving
pain but the morning dewned clear giving us, for half an hour before
the mists arose, a gorgeous view of many jagged pesks and geveral
small glaclers of Lahoul and to the south gpeautiful panarama of
wooded hills and fruitful valleys. Twe more days took us to
Kyelang where we collected a few more supplies anéd information
about our route. The Rev. and Nrs. Asboe of the Moravian Mission
were most hospltaple and helpful. I am glad to take this oppor-
tunity to -express for my colleagues and myself our grateful appre-
cistion of their unstinted asgsistance which wae of great value to us
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On July 29th. we left behind us the last outpo
of modern civilization with itis post offlice and one Moravian
Following the Kyelar T.eh road our next interesting stop was

"Dozan; or as=bhc survey maps have ¢ ‘Patgeo’'. Here we found
fascingtines collectid orpecpls Trom the north and -south met
~—+o Wearter weel for graln as our forefathers did ® ages before

money WES—Lhouslt of,‘?‘ﬂ"pz';n;’:fivg,Fﬂ‘z from beyond ;i¥e passes

are gulte unpervurbeO 3y .L1° thregtened Crash of the radustrial
system of the remote outslde Wordd. Reluctantly we laft tbgi_yerig“
interesting group of shepherd-tradesnsend;gith meany, 016 8 Lot
about their manner of 1ife and future prospectis WS movig '
the home of some of them. Two days later wesgtopped IoF
gecond set of readings on a knokl above the ParaYatisa Le.
and then continued our way past Niepung Ludhpung, over.the

Plain to Sarchu, forded the Tsarap Chn and clpbmed over the
Lachalung La amidst scenery of surpassing grandeur. Iy i3 nc
surprising that this should be called God's Pass.™ After a few
milee more on the besten path we reached Pang and turned eastward
using the broad flet)and for the most parsg, dry,bed of the Sumkil
Lungpa,as a roadway . M5 one in our party had ever Eﬁi@ ip thi
part of Ladakh before and as gshepherds were not to be Iound,we
had to depend upon the survey mal which gives few detalls. Follow-
ing the map we crossed $he Telekonka La (Little Peak Paga) about
16,500 ft., high snd decended into the Phirtsi Pu. After a few

miles we turned to the left and crossggﬁgq}ow gspur into h a

wide valley and then crossed two ridgésdto the foot of the Lanyar
La (Sleeping Pass), In this region there are no elearly defined
rosds, One must follow sheep and yak paths or use his own judgment.
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The approach to the Lanyar La from the southwest 1is
long but not difficult. Our barometers indicated that the helght
of the pass must be about 19,000 ft. To the north of the pass is
a small peak of coarse shale which proved to be very convenient
for our purposes. On the top of thisg we pitched our observation
tent and spent two full days {Hg¥¢ getting readings with two types
of eosmic ray apparatus. Our height was approximately 19,500 ft.
S0’ far ag we know this i1s the highest mountain work thus far done
on cosmic rays. It happened that on the ¥e7¥¥ 12th. of August
while we were taking readings on this peak Prof. Regener in
Germany obtéined his record high altitude measurements by sendling
a gelf recording electroscope up to about 174 miles with a pllot
balloon. He

Ohe ecould doubtless follow the water courseto the
lake but by turning to the southeast about two miles below the
pase we moved directly toward Korzok. There were several easy
ridges to cross and two fairly large streams to ford. It was not
until we reached the top of gf the pass at the head of the Korzok
Py (about 17,200 ft.) that we got our first view of the deep blue
weters of Theo Moriri. At first only a small earea of the lake
wes visible but as we decended,more and more of that beautiful
gem and its magniflecent setting spread out before us. Descending
to a wide maidén we camped for two days on the green grass by the
streamn, While our ponies grazed and recovered in part from
the previous strenuous weeks,we visited the village of Korzok ,the
Gompa and the Lambardar,Thakur Nono Tshewan, who was very friendly
and helpful. e were told that 1t 1s quite possible to climb
nearly and perhaps culite to the top of the high peaks east of the
lake, and that animals could, be takeng kO Wgai above 20,000, but
no grase ig avallable. A s :iy‘ofVSbtn northern and gouthern
glopes of these peaks ilndicates that 1t should be relatively easy
to get to the very top. There wonuld be comparitively 1little
anow and ice work.. However if animals are to be used a¥ LYY grain
must be taken for them and this is not avallable in Korzok so must
be brought from Kyelang.

: On the return journey two members of our party attempt-
ed to get to the top of the peak immediately to the south of
the Lanyar La, with apparatus for observations there. After gettling
to within two or three hundred feet of the top we ,pltéhed a tent
for the night. The boiling point was found to beB0.30 degrees
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centigrade, which corresponds to & pressure of 360 mm.of kercury,
or an sltitude gf in the neighbour-hood of 20,000 ft. After a
feirly comfortable night ,we declded that the measurements we might
make.at the top womld hardly be worth the risk involved in the
effcrtmlg§get,%é%£§b—%e% go we regretfully turned back.

Our next set OT™weadings were obtained on a round top
just north of the Telékonks La and =wafler set on the Lachalung La.
Our last observations were made at Sarehy.  Thewpegults are glven
in the followlng tables. In the Tiesi tablesctbe a5t eciumn
gives intensitige of the radlation after passging threugh one 1loch—
of copper and two inches of lead in terms of thewmamber ofsipnic
palrs that would be produced per Bér/AYnd P F# cublc tentineter
of alr per gecondg per atmosphere of pressure.

LATITURE  howeryvpnr . ALTITURE ,Jmos;zmm' Towe Fags
Rohtang 37 98% 77715 13150 TG 4,60
Sarchu 32° B4 77° 36 14000 - : 2 5,00

Lachalung La33" 5

, T7°38" 16000 PRI L iy
({Demra) ‘

Bara Liaohh e di . 788 16150 R L

La.,

ToloRonNbi 3% 8': W 5s" 36900 o g

Eansairie 05,0 0 geese TH080 . 8. 30

s

N g e : % .
';k'f'. ‘;ngamepfftmpﬁéh;ures,wéte obtainedgﬁy m@!ﬁﬁﬁ%? a Paulln.
%\ fusirwient which probably.reads two or fhroe por.cent too high.
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In addition.to’ the measurments made with the Compton
apparatus we studied the effect of screens of various materials
surrounding &n lonization chamber while at the top of the smedl
oeak north of the Lanyer: L%, et an altitude‘pf about 19 500 LN
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S =3 : = The results of these measurements
indicate clearly that the 1on1zation of gag in an ionization chamber
is due at least in part i1f not entirely to a secondary radiation
produced 1n the walls of the chamber and other surrounding medis, by
cosmiec radiation.

The apparatus used consisted of a Lindemenn electrometer with s
thin walled aluminium lonization chamber and six screens of different
materials. The screens were made afxs¥zmxx as nearly as possible of
equal size and welght so that the mass per unit area was the same for
all. The screens should therefore, according to the ususl assumption,

ave had equal absorption effects. Readings taken with and without
screens surrounding the ionization chamber show that the presence of

& thin sereen of heavy metal actually increases the rate of lonization,
while the effect of 2 paper sereen ig to decrease the rate of ionization.

The following table gives the resulis obtained for six screens used.

Variotg Shields Used. Time for gliven
Voltage @rop

With no Shielde..icvesneseees 100 seconds
Yoper JHIOLA .. icicceronies 1O 8 "
Aluminium Shield .. 00.6 *
Zine Bmield ... 98 .5 "
Iean Shteld s 300"
iron Bed ... ... T
Copper Shield . go.8 "
Lead Shield ...... a0 *
Iron over Lead (Double) Shield -0 *
Lead over Iron (Douyble) Shielda 82.3 "

—+L will be noticed that the hcavieL metals produce the greater
positive" OTfeats,  Srozumably increasing the thickness of the the
screens would 1ncr°ase"€ﬁ?~ though of course in each casge, a«uf{pqua
within definite 1limits, ihe mess per undt.gres of the sereens used
1s about 0.9 g/em.

The above results may Helo to explain the diserepancies between
the high altltude results obtained by Kolhorster, Regener,snd Plceard,
for 1t 1s obvious that the density and thickness of the ionization
chamber walls must have a considerable effect on the shape of the curves

obtalned dl fferent instruments. Thie is probably especially true at
very great altlitudes.




; As a result of our experlience it seems clear that
1t is‘guite possible to get to an altitude of 20,000 feet or
more with loaded pack animals, provided of course adeguate pre-
parations have been made before starting. It should be quite
possible to spend several days at such an altitude 1in comparative
comfort while making observations.

The means of the Compton. apparatus
have of course beer Doetor Compton te be studied
along with ewhe® ¢ . parts of the world. Work is
being continued with 4 apparatus in the physics lab-
cratory of Formen

In conclusion I wish to express mj gratitude tc
Prof, Compton for the privilege of sharing in this cosmic ray
survey and to my friends and colleagues in the expedition without
whoes help this work would have been lmpogsible. I desire #ZYEd4
to thank Messers Bell Ram Brothers,Anarkall,Lahore, for the
medical e~uipment with which they provided us, -and The Bhalla
Shoe Company,Lahore, for supplying nus with boots whieh served 1
excellently, and also The Lahore Industries Ltd. for supplying
us with tinned peasg and gram as well 28 very good ketehup and
chutney. And finally T must mentién our interpreter Gapal, and
ponymen Anno,Zigzin,Namgyal, Dhangrup, Kunga Dhangrup,Urgian,
and especially Nawéng, & young lame of fine physiqug)intelligence,
and good nature.

el Benade.,..
PreofE§eor of “Physics,
Formem=Chnistisn Collene y lahors™™
i December 19tn. 1932.




