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5% '. a all atmospheric ebctriciQ7 p h e n o m s ~  associated k i t h  the lovat 

ksuremonts  of ~tmospharic uabr content by means ef 
neutron absorption. 6 

.. ;:-. ; ,-- '- :-- - c. 



(a) Variations of Iorda Wance with fititaxtic. 

Under ideel wsather corxlitione the ionic balenae above 2.-3 Imr. ia 

~&al led m6ioly by the equilibrium between the production of ions by cosmic 

lbJ8 'Y 

a.%ativelr  simple lapLC t d m c e  equation. This bas been checked by the 

aauunent  of air conduetlvity and knavn values of comic ray i n t a n a i t y  

: - 
&e destruction of ions by recombination. !0ese tu0 faotors a i Y d  

& 

*; 3 ,  
dti tude up to about 10 km. A B-17 airoralt is presently uqulpped wfth 

& W e  ln.&rmmnts for massurlng atmospheric conducticrity UP to a p p r 0 ~ -  

35,000 feet, a d  a Woon-borns device I s  under developant t o  

quantities up to approxlnktdy 30 haa b g e  quantdtlea of 

required to observe variations i n  ionic balance during daylight 

t oolrditlons, and to  Interpret data in terms of solar activlty, con- 

ourmnts, veather fronts, a d  0the.r meteorological parametere. lbis 

BB because even under ideal co&tions the lonlc bslanoc varies 

bly, especially M o w  5 hi., rud theso variations must tm W&l 

od before any ~uper-bposed effect8 can be intarpmted. 

.e 1s preeently being conducted ?q mmbsrs of t h i s  laboratory, 

Work on 

Factors Canmolllng the ionic EdLanco i n  tir~ Lower Awephera. 

Ia the lomr atmosphars, 2-3 hz. a d  below, 6 considerable portlon 

ion produotion i s  due io  r&iciticm frm radicsetiw substances i n  

th; the r e d n i n g  portioa i s  dun to comic  rays. 

e6, the machaaisn czinly rospenaVolc for tie &?etruetiarz or" ia.m da 

thssw ions to rrJoloj. asxi large ions vhieh are sbundanw 

L l s o ,  a t  th0se Lover 

I 1088 of ions d w  to wco~cbi r~s t ion  'ooconec, l ess  important i n  thg 

ons. B e  m o u n t  of radiomtiye substatlces and pro5uctlon and 
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t i o n  of nuclei ent~ largo ions v i i i  =qp i n c i e p s ~ ~ a n ~ ~ ,  over d e  

vlth geopphIca;l loastion an6 Iraboro1og;cal csnditions. The total 

*. &@ in colrductivlty. Their de?edence on mek3rolt:gica.l conditions (tam- 

, p a s w e ,  and relative humidity) and .&heir correlation with smsll 

tent 8re being currently investigated by rnemx-s of t h l s  U n i t .  

(0) b h t i o n  of storms ta Air-~arth currents. 
' Electrical otorms constitute om cf the n i J o r  distwbanco of ionic 

in tha abosphere. This disturbance is rcfiectad i n  variation of 

th currants and electrostatic fields ulaich have fmquenw msasured on 

hrge  variation i n  potantial gradient ard coductivity ham beon 

at considerable distance. from the disturbed area, at  looal stat lo^ 

. 
"Fair weather" prevailed. Study of this phenomena w i l l  &im insight 

fulldamental aature and structure of the electrical. disturhnca a d  

a le0  glm informtion as to uhat comtitutman electrically undisturbed 

Phaaee of t h i s  inves+Yigation a m  presently being conductad d e r  Con- 

AFl9(122)-254 and AFl9(122)-&67 wtth Dr. Hdzer of U.C.L.A. d Dr, 

cbppran of CormU Aeromutlcal Laboratories rsspcctivdy, The ohangee i n  
"t 

b t i v l t y ,  hoveveer, All have a considerable effect on the ahctrostat ic  

mld a d  &-earth current neer tho oerth. 

&So effects, and aqp important diaturbsncss created) their reht ive  mag- 

dtudae muat be known d bkavicr uaz urderstad. 

W e 1  a d  large fone is  presenti; h e r  invest i s t ion  k y  membra of t h i s  

. ~ h U t o r y .  

*- 
FOF proper interpretation of 

L; 

The wrtimi & a n t  of 

Quantitstive maasurements of racUztionE frm EinerUs cf vari- 

samples of the earth are eiso being conduct+d. Prosecution of this . 
projact is  being carried oa at the requast of AFMT-1 d e r  Contraat 
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' p n d  lwel, on a radio tmmr and in d r c r e f t ,  i n  cram to plct  ion prcguo- 

t ion  as a function of altitude. 

v Supplementary Program. 

The supplementary program ia camposed pri.nzril>~ af sborb range inveo%i- 

p t i o n e  uhlch artt initiated through directives fros higher hewiausrmrc, pm- 

ticipatlon i n  joint, programs, or n t s r p o t O  c; oppa-taidtj+ &ich EX% ii BOSDO 

related to the r e w &  pr0p-a~ of the Atnospheric Eloatricity program, 

but do not Sit directly into the orpCarriz6-i approack to the probhti. 

these short turn projaats a m  1iated M o w  E= emrqlee cf Q p i o s l  prsjeozs. 

Sam of 

( a )  Oparation Greenhouseo 

The Atmoapbric Glectrlcity Saotlon psrtlcipatd in projeat 4.6 of 

qWratlon &eenhoum at Uwtak b February t o  M y  1951. 

k i t  -re equippd with large & mal?. ion chamkrs, 8i.r +ere, aip 

filters, s a i n U t i o n  aouatere, aeropphs, field etrenga meters and malei  

oouatars to dbtain ad meb data concerning the i o n  structum of the atOmi0 

d o a d  sa pmsihle, ami k, trace its movepsent aod diffusion for three daw 
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