Notes on Experiment G-10.

“hls experiment is essentlially that of Perrin, whof Jollowing
Tinstein’s theory of the Browning motlon, corroborated a number of as-
p2cts Ain theoretical statistical physics, One of these was the law of
atmospheres appliei to a suspenslon cof small particles in & liquid,
wherein the density of particles fii#lEX decreases exponeutially #ith
height in a manner depending on temperature and Botlzmann's constant.
Knowing thﬂ latter and the universal gas constant, ons can determine
Avogadro's number., A second method involves measuring the particle
displacements in set intervals of time.

The particles employed in this experiment are small polystyrene
spheres oI quite uniform diameter vrepared in some trick way by DJow
Jhemical Company. They are about one micron in clameter and have a
density of 1.05. Two drops of the preparaé "spheree-plusecarrier"
1lquid in 25 ml ol distllled water is what we use here, A thin "pool"
of the dllutei concentrate is made in the following manner: two thin
microscope cover slips (#l---about 170 microns thick) are laid down on
a microscope slide coated with a thin layer of viscous vacuum (or other)
grease, The 3lips are about a centimeter square and are separated on
the slide by about half a ccatimeter. The space between the "anchored"
8lips 1s cleaned o7 grease wlth a Q-tlp and some solvent. The upper
sur’acs of the twe slips ara coated thinly with grease and a thirdi slip
is lald astraddle (and pressei down on)HX the two, thus covering the
space betwaean the two slips. A meidlcine dropper is used to inlect some
of the suspenslon batwaen the two sllips under the coverlng slip. The
anzlosei voluze is fillad and the two open ends arz dammed with grease,
The suspenslion 1s thus coniined and wlll last for several days.

Tha prnpargd slide 15 put under the viewinz microscove (43X o}
jective=-=it's un to observe vusually}, focused carclfully, and phota-
graph“ mad® with the 35 mm camera of the suspended particles at difler=-
ent depths, coaing up from the bottom, say in 5 micron steps as 1ni1c-
ated by the microscope “lne -acus d4ial. ©castman Plus-X film is us
axposure is 1/25 or 1/50 seconi, aperture Just what the mlcrosgope PXit
pupil is; no auxiliary camera lens is hSCJ-Qﬁ&l&ht:ei"iurﬂﬁ—ﬂhoﬁid be -
mass, To To rccover the Illagh & : ac £ AP g
rewinifmg the [1lm anﬁ*: e exposad 1Lngth of £ilm 1s cut o2’ close to
the spool (wWi% in the® dark) with a palir of scissors. It is then dee
veloped, Iixcd, and washed, The daveloping ani Ffixing is done manually,
working the ilm up ans down in the solutions (all in the darkl--nold
the two ends ¢ the f1lm and make it into a U, wary the lengths oS the
two gldes of she U by moving the two enis up and down, %eeping the loop
o- the U immersad in solution; 1t 1is no great trileck.

after drying the 261a and xeapling the order otf exposures straight,
¢ sevaral negatives arc mounted in slide mounts an! are projected onto
ssraen (P-31D Lab projector). Counts arc made of thebhdivisual szar-
1cles in ocus at zach leval., A line grid on the ssreen helps to break
he arca up into convenlent sectlons., (Please raturn the sllis mounts.)

Illunination for ths photography ss=2m=2 to bs afaquate with sinooly
2 €ﬁ watt dulb sitiing undeor the sllde and sicroscope objective, tho
foni msoy rlzh* g 'uetad to zive optiaum zontrast L4 the "eena" as
viaw v f .

,,{,, the augpangion is encapsulated betwesn the cover slips, it
i1 rilowid to s:ttle Tor about a day bxﬁorﬂ Prﬂtﬂﬁrﬂﬁhﬂ arc made and
elter an squiliorive situation hes boen sllovad to o cvelop. Visuaslly,




-

it is very pretiy to sce the Jigeling unicrgoné by all the particles,
Sounts should be madc of single particles, avoliing scattered clumps.
he camem back 43 that of a Kodek Retina, It 18 fixed so that
decuble =Xposures are not pessible., XEEM To advance the f4lwm, the re-
loasc butten on the camem top is pressed, which allows¥d the next ad-
vance to be made, ATter cach sdvance the shutter i1s tripped; the cable
vee for thic i1¢ essential to prevent Jjarring the set up. Twenty exposure
rolls are used; thls gives cnough oxtra oa the leading end to be en-
gaged in the taks-up recl for two s=ts of elght cxposures., On the sce
cond set (for the next cxperimonter), she free en? af theofllm is pulled
out a bit and trimmsd to it in the slot in the take-fip re=e1. Two or
taree [ramss must be advanced to ensure exposures i{ree of room light
ogs It helps also to cover up the unused cyepieces during photography.
nally, leave a note on the back of the camera informing the
next uscer as to the state of ilm 4in the cam2ra when you have finished.

Comment on tha use o the raniom waelk in anoth2r microscope s2t-ip

follows on the next 4wo pages,
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In principle here, ono coul” also get the z-ilsplacemsnts,
2incs he %Xz2ps the particle in focus with the fine focus knob ol the
microscope, It just sescas to J1fficult to know the z-cooriinate at
ths start ol a timing run; Zurthermors ths depth of focus is not as
eritical as probably would be nec:ssary. At any rate, this has not
be=n trled as ot this writing.
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Practical Tips

1. An electric tumbler is provided to create an evenly distributed
colloidal suspension.



