2t. Tohn'a Collers
semhridge

1940 Feb. 15.

Dear Wi-sher,

‘hank you foar he nanar-, Iln the one "n the bL=hrens.
Plcher formula you eeem t» o7 verv near the sititnde 1L ad-nt
myralf. Nne ~f the othars -ugcse'e tn ma that vou mav have
0 ‘athing that wovld “~1m me in -y grevity nmrablem, whioh 1is
that »f eoalvelng the results of the worst-dssigned esxne~ i ent
ever nradvasd, L have a- far se paselible re'ucel blae Ave to
cone ‘ntratlon of obaervetions in narticvlar parts A" a 10+
guare, by teklnr -nl+ ane obesrvatlsn Cor eanh 1° sguere (the
firat nn whatever 1i-t I wsg usinr) snd fitting a Farmula
2 + bh an? uslng thia tn reduce tn the mean halpght of the
aovar=. Thi= phould rlear sut the miat ~raminent svetomatie
error an? leave standerd errars with some nraaneat of haing
renulne, the re-cults helng renmrensntstive of the 10Y sguares.
The Atendard errors are »f no'res very variable, rsnwing from
A "o 100 mrAl ( 1 mgsl = 0001 rmfnanEJ while about 2/3 of thn
merible Bgmer+a are tate'ly unocrtpl=d. The arahlem im tn
-stimate the low rnherloel harmaniece, Lt 18 nladn on inenzetisn
thet the veristino even betwaen adfarent sguaras is to3 hig tn
b2 random - 11 18 mare sbvinuse then any rvatematic Aifferanre
bet—een remob= ones. haw ther:s are t+o pnssible lines of Bttsnk,
lt mlpht be mnhaalble to make & least aguares =alutinn tn hﬂ[‘t'."'ln:,t:!
af depree 4, 20 »f whlch are theoreticallv ralevent, but 1
ehrink from thl= and elesn doubt the vali”ity, since if thaas ~f

Azrrea 4 are needel thness of derree 5 are nre-ungbly prassnt



snd would pive 8 masitive eorralation hetween nelghbruring devi -
atlane. Un the other hend 1F we had dsta For =11 the 10° Bguares,
evenly welghted, sphericsl harmanic snalveis would be velid in
any rase an? the staodard errors 5% the ~-efflgiente vou'ld he
enrractly favad from those ~" the 10¥ sgquares, the tre bl hera
i# that the vnoccu~'el squares will *}r{UTEhly very ar wuch =a the
sccun ed onee | from the let'er we cen sey rorething ahout the
renga af thie veristion, bt nothing ahout st whereo the + end -
deviatione frem 8 tormula »1ll be. L covld pet an estimate ~f &
the range by the met'sd ia S 75(-,2/2) of my baaki rovghly 14"
wlll be about 30 mgal) but still don't see what to 4o with 1t
vhen | hevs got 1t. In 8 firet shot ( now sbandonedi for other
reasons) I elmply corbined thi-~ ~ith the -tenderd err-r for -=ch
10¥ sBguere and dld &8 harménio anslyeis ~raund each narallel bv
least squares, 'hen somnering nersllele t- get the ?ﬁ cnaffa,
semerately. wt thie asems to he sver'alng it, hecsu-e the s.s.'s
for tha necennied 10° sguares are nrnbably wal'd.

thus I eeem to be 1n a dtlevsa, Lf T try te fit the date by
lmraet Bgueres &s they siepd the wall-A. termined Aifferen~es
between nelrhbouring eguaree will glve extranalsted derartires
fror the git-le Ellﬂiiﬂity fnrmaii rhick =111 hot he sunnnarted
by the amounts of the t-trl Jevistions frow it witkln the souaTres
ueed. If I try soheriecal harmonie anclyvels L don't knaw how to
allow for the fact thet thouvgh L rhall have 8 general idea -~T
the ragnitudes of the deviatlons for the vnsannpled agusres 1
don't know them individually snd have ne we» n* alls-iar for thia

fact. Uan you see esny d=ylight 7
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