CHAPTER TII

EXPERIMENTAL DETAILS .-

(II.a) Detection of Ground Level Copmic Ray Stars by

Nuclenr Emulrion.

Eightesn of Ilford G.5 Wuclear Besearch Emulsion
plates were used in this program. The date of manufacture was

th.

11 Decamber 1961, the date of arrival at Bangkok from England

L ET: agth Decomber 1961. They were kept under-lead gbsnrber
0.3 cm, thick for a time., &ix plates were processed on 31Et'
January 1962 to determine coemic ray events during transporaticn
and during the time kept in the Department of Phyeics. The reet
of them were devided into packete each of which conelsted of

6 pletes, and axposed oleng eact-weet direction. One packet was
shielded on the east side and smbove, tha other was shielded on
the weat side and above, under the lead tlocks of 7.2 cm. thick
as phown in Fig. 2. Thiaee plates in each packet were processed

on Eﬂth' Febtruery mnd the rest were procesced on 3rd. April.

{1XI.b) Development Technigue,

The method of development ueed is baaed on tem-
perature development of Dilworth, Qcchailini and Payme (21) for

the plates of 300 microns thick ss shown below.

Praparationst

1  Developer : ("Brussels amidcl" developer)



Fig.}. Experimental arrangements
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plates exposed to cesmic ray from wegterly direction,

o
n

plates expoged to cosmic ray from easterly direction.



2%

1 lifer distilled water

¥ FmE. bordie acid

1% pms. gendivm sueiphite aehydrous

8§ c.c. 10% potassium Promide solution
4.5 gms. amidol Johnson.

The preparation of developsr may be done step by step

as follows :

Suppose 1 liter of developer was needsed,
(a) 35 gme. of bharic acid and 9.5 gms. of sgodium gzulphite
Jou C.4- a
are disolved in4distilleﬂ water at & C. This solu-
tion was cool dewn to 20°C.

{b} 4.5 pgms. of gmidol and 9.5 gms of sodium sulphite
wag disolved ini;;;:illad water at the temnerature
lower than 20°C.

{¢) the Bolution in {a) wns poured in the sclutlom in
(b) gentlely.

(4} 0.8 gn of potassium bromide was added in the solu-
tion (c¢), then cool down to 5%.

2. Btop bath ¢ 0.2 = 0.5 acetic acid.

3. fixing solution 3 hypo WO ms.

sodium bigulphite 30 gmi.

water add Lo 1000 mla.

L, bypo indizator: distilled water 180 CaCo
poteggiun nermanganate Ga}_ £ma.

sodium hydroxide 0,6 gns.

wntar added to 250 c.o.






22

5. glycerine solution 0.5 « 1%

The proceaning apparatus 1s a clrculer black plastic

tank, conteining e circular plate mounting panel, am shovn in

FJ.Ei 5.

Step 1

Step 2 ¢

Step 4

Step 5

Ll

(L]

The development mae done step by step as followe t-

The plates were svaked in digtilled water at 5°C for

75 mihuten.

Then the pletes were soaked in YBrussela amidol”
develorer mt 5GC Por 75 minutes. In thip atep, the
developer ia mllowed to penatrate through emnlsiona
and the maximum penatrating power of the pelutior is
approximately et 5°%. The chemical peactionm did not

goeur at this tempernture beceuse of loutemperature.

The developing aetion was met to work by warnming up
the =clution to 23 = EEGG by putting the tonk in hot
water. Thie is known as "bot stage method™. The tlme

for hot ptage was about €0 minutes.
The plates mere ¢ooled down to 5°E for 30 minutes.

The plates wore transfered %o astop bath at 5% and

left for 1 hour.

The stop bath was removed by washing in elov runping

water at 5°G far 1 hour.



Step 7 3

Step B 3

EteE g i
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The unexpoaed silver bromide was removed by coaking
the plates in fixing solution at 10 « 15°C , with

agitation, The time for fixing was 1% houre.

The plates were remaved from the fixlag bath and
vaghed in &zlow ranning water 10 - 15°  for 24 boure.
The hypc wae completely removed to prevent later fad-
iog of the developed image so that the hypo ipdicator
mas used to assure complete removal. Several dropa
of this soluticn, ‘ordinarily violet in colour, when
added to a sanple of water containieg hyps will tura
to orange in less then e minute. On the comirary vith
large hypc concentrations, the reault will he e yellow

coloration]

Since the silver bromide was removed during fiwing
gtage, & large shrinkage in tbiclness occured, The
enuleions were impragnnted with sufficient glycerine
after processing so that the final thickness may be
brought to the coriginal if desired, The time required

for this step was 45 minntes.

The plates were kept horizontally in a desicator,
containing calcium chloride to dry for 3 days and

were left completely dried im air for & or S daye.

Aa g result of high cengentrotien of silver

hromide 1n nuclear emuleiens and its partisl solukility in the
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developer, & thin film of silver is usually formed on the surface
of the smulaions during development. Silver deposite were
removed in final washing by the use of a wet chamols or, prefere
ably, the finger tipas, Alternatively, when the emulalon wans
conpletely dry, the microscope immersion oil and lens tizsue may
he used to wipe the silver off, and cleans off the mlicroscope

immereion oil by cotton moistened with alcohol or xylene.

{II.c)} Appnratus end Experinoental Procedure,

EEEiual Inetrument:

A high power microscope with an oil emersion wae
used im the scanping, The {ype used was a CGooke - Tromghton
Nuclear Emulsinn Microscope type MU0308 using an objective of
10 magnifications. To analyse the colncident tracks of etars en
chjective of 42 magnification wae sometimes used. With a palr

of T 15 compensating eve-pleces.

Allgnment of Microscopeg!

(1) 4 pair of % 15 eye pieces were selected in scanning.
Trke x 10 objective waas inserted at the apertures marked 1 feor

the lowest power objective.

{2) The plate was placed upen the microccopa sizge with
the pumher edge being at the bottom, and brought inte focus by -

the motion which raised and lowered the stage.



25

{3) T™he condenser iris was closed and it was brought
into focua by the condenser focusing adjustment. The lris
aperture wag s¢t to the centre of the field of view of the eye

piece by means of the two condenser ceniring screws,

{4} The condenser iris waz opened and the lamp iris
wae cloeed. The field irig was broupght into focus by the con-
dsnger focusing adjustment. The iris aperture was sot to the
centre of the fleld of view by the two mirror adjusting screws
in the base at the front of the instrunment,

(5} The filament of the lanp was brought into focus
by means of the lever, and brought to the centre of the field

of view by tho {wo lamp centring screws.

{6) The lamp was moved outward or inward until the
field was evenly illuminated, If tbe light beam wae not direct
a¥iglly into the condeneser, the track would appear to twict.

Such misalignment csn cause great eyestrain.

(7) adjustmont for the interpupillary diestance.

The separation of the two eyepiece tubes can be
varied by mliding the inter-ocular adjustment inwarda or out-
wards, A mlllilimeter scale is provided by means of which the
observer can note the correct ocetting after the adjustment hao
once been made. The adjustment mas tasted by aiterpately obgeps-
ing the eyepicces and by altermately closing the eyes. After
one e€ye had been closed, en impression remaing for & part of a
second, and if the other eye is uncovered iomedlately, it is

e
poscible to become conﬁjnua of the two fields simultoanesusly.
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If each eye ic seeing completely, the adjusiment is practically
eorrect.

(3} A final adjuotment wae made in order to compen-
sate for differences in strength between the right and left
eyes. This adjustnent wes made hy focuasing the microscope ac
that it was sharp for left eyes, then the left eyepicce was
covered, while the right one was adjusted, hy rotating the
knurled ring locating on it, until the image was equally sharp
for the right eye. Both eyes should then aee the irage equally

mell.

Scanning Frocedure.

Poe plate was scapned by ndiusting the Xwaxis fto a
fized point co-ordinate value and varying the y-axis belween the
prescibed limits, from opme fleld of view to the adjacen$ omne.

The way to move the plate to right and left along the
axia is called x~axie and the right angle teo this is called
y-axls. The co-ordipate of events "x'' and "y" wers recorded to
avold the duplication of datse by reccrding the same events more
than once. Jn the cmse of more than one event in a field the
depth should be noted: The immages of big stars were recorded
with the total number of tracls and thome of dense fracks. The
totzl number of 2 prong stars, 3 prong starsa, --- and soon, were
counted. The results are sbown in Table[&J ~~-=- in the next

chapter.
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