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JPSS: 436? 

CSO: lSS3--S/b 

SPUTHIKS ÄU» HKTIOES 

JF©ll©wiag is tii« translation of tax  article 
fey a»*u, l0?is is Met3drttika> Oteteorities), 

The lauBChiag of artificial "earth .satellites',' first 
achieved- fey the Soviet Union la 1S57» opens- up> before spe- 
cialists: oa »eteoric Materials completelysow possibilities 
for the study of the finer iseteorie dust, At the eaae time' 
these students are «or© insistently than «vor btfore cor 
-f rented sritfc the problem of the destruction of' aputaikf 
•the la-pact #f %st«orlc p&srtioles. An asstsr «n the \ü»is of 
avai/Aabl* information aust- be given, iaaediateiy, in order 
that th«. solution aay be refined la the future by iaaans of • 
»«>*■ data obtained through the use of the sputniks th-easci»-1 
vee# - 

The problca of Meteoric danger falls into two cate- 
gerfeas first, there is the question of shell penetration 
sad store serious damage by sufficiently large meteor** par- 
ticles; the second problem eoneeras. tae gradual destruction 
Cerceien) of the «hell through the inplnge»ent of numerous 
tiny particles, each of which inflicts a very small dent 
(abrasive action)* 

W© will limit ourselves to an examination of the 
first question, : ;., \ 

At a velocity of tens of kilometers per second, a 
particleNsaa penetrate a layer of «etal having »thickness 
one order greater than its disaster. It ic not known, how- 
ever» whether the possibility of penetration depends on the 
momentum I « Mv of the oneoalag particle or its energy 

s * äs* , 
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til I ! T !  ' eOBM»»««'» °*  ■••* »d velocity, »i»-,. 
«43 osculates the »eaetraticc 4»,., by asSu»l»£ that £e 

*3 . This gives a depth of penetration 

*!!* ! *•-*•"•*• tfc* material and takes Js eqwai tp t*l 
heat of oeltiag. Accoräiaa to th's ^^.„i.     , 

to» iB
TacfccnSed"ir^ "'"*• »»«o»**««» <* »he can. *««:ia is anrouaeed. At th© »an« ti&e. 'the** »».« Ä**,~~ 

«he. to «««..ti« the pen,tratic:
,e»ri8a.

e
orH.S^:" 

4«  *  «"«»ia* that the penetration velocity of a »article 
is a ftt«tiOÄ cf its acment I or its energy if     *«**<*• 

Tae penetration «Saagor 0f course depends on th* til«* 
a«» and composition of the shell  »M«W   T    -- thick- 
***** attm..  For p^poees  of i:J^f    !* ** «"***•»* fo* srohie« «+ +1.-\* P«rP°s»s  of general  orientation ia the 
ST-i^i **r °f  Peoet^tioa by aeteorio particles we shall  examine,  for ax*»*«-»*»   ■„„  ~>     * »«*«* j»nicie8, 
thick    *.».»  »4,r««     L *     '   *** alU3ai»«ffi «*«H  S sailliraeters thiwk,   an* will consider as  penetrative   (at  v = 40 kilome*!*.*/ 

«nver^i11'81"0 :<th partieies °** -«»^t. rTi« isn;^ and over, i.«., particles wlth »ass M^ S'lO** grama rp- 
2 graas/centi.eterS). At other velocities, we 8Lnc[

>" ., 
a» penetrative collisions with particles ^ILl.L 

trationTdl^r*rÄ °*  lmr ia •^•«Utiowof' tli.  pw- 
MM«^L      ***** uae*rtati**y i» estimating the fM.se« of meteoric particles (Table 1). * 

'XSSSSS..**  Keteoyjc Bart idea P«.«.,™««.., 

w.*«;:::::^ "*r- <•♦- — ** * - , 
5ar*-,«> »i«  '      "       <0.«4 „aa,  2 ff8"' J-evia   (3} 0.053        H ■•*-,■■* 

Si. km/sec) 

Table  1: 
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£aa «tysaaie 'a**»«*«,  &&«@>d oa &®as%s«i®sstß e»£ <te©a2.*«- 
.ratio», ■*••»«  tt»o«t'Jrt*in .*»• '*• "ta*;.i'ttp6«»itetlity »f  tisfciag 
iatö ace«tiat 't&ft **»8»«ntatioa'>* '.»»teoric .'feodi««.; *** 4SI« 
3?-«R©0»-   it -«gpöft»1« acrs aor2P««t.. *© as* ®»®e«s  <Sei«>3W»iB«ä %$ 
tfce 'psetottetrle"»cthetf» -9a thw'bwii* ©* ta» *ph©to»»t»l« 
aae«.«ffw'e*  13> »•!•©*•■ <p&etegräpb«ä «t  ta»   Hftrv*r4 «Jaöarva- 
t©ry)' ©btaia«« by ***«M».. <•■>,« lag öpifc'a :»u«*rieftl wslae---; 
for th*' X»«i»o»ity aeofflotest .[»•* Hate} , ■   tto rat-lift* 
fetjaS that  a--*ot#er-'o* «til s-t*lia* sta-gaita«!« ft« v ~ *© kiio- 
-»*t:«r*/a»eoad -i* e^»at*«l by"» parti©** of «»«» :6#0SS grass    , 
'C«>«  la Ig»& Whispi«! «sseiga®?! &:'tt«68  ©f i«as graasc  ie sacfe    ■. 
& parilöie **"* SS'tiiaesi  %vQ&t*v tkaa -that  ©f tire ^ath**»'  '*'ft'.' 
is .105-4 his  ®**ii»iM;e was?  0«OS g3?&a».s  A«**/ * ii»*a«»a" 
than th«.. authors   ('•*•  <»>'  J* [»•*•■'■* --In 'l»3»t   ha»*.. s. *c-; 

•xnaiaod' tb» F?e^ast cf th» e©©££i*i#at  af  lua.l««-3*t.y»  PP**., 
a**'ivt»d .**  a-.-a«* ■val»«':li  ft»** «*i*ii«Mr tkas 'th» fa»« on*.! 

■    ■    O» taa  basis* Q$  the'author*» ' aass  eatimat«» »; ■«&aag«?.>?".;. 
■'■ie'^9s«Ä fey partiale* ereatlag .te*t«ö'y« '** wp t©_t!Mr»i& 
'stell*»'-Kagaitaaa Cat'* « 40 kll»&«ter»/8a«*m<2},s  oa ' tho .!>-&- 
els  s>£  Wkippl»*»  **r«t  astiaat»,   the.'dasgor is  ?&»*£ bj  par« 
.tlela« ri?li«xi»« tc* i£f atallax »»«»i*u«e «•%•»*»>   <*o ***• 
■ia *i»d: fca*« thai aaeeluto »toll** ■taj^ita«*s--eorro»»oad,i»s 
t# tfcf.• »oÄl^na brlffht»««a ©£  th» «otac*,- waiea Je  propffrfti^-t* 
SU.   to' tfc©   laltial   SftSS. «if   ti«' El«t®03?i@   b©Af»>   'SMS,**   vpiih   t&«:: 
a»t£or*«i ootiaato«  it  i»: r©«alalä t«:-d«tejp»iB*. ib«'nw»b»r« .. 
c£ «ass«.»««*'partial*», ay nean» ■•*'ara^aary »tarri«**«*1  ate- 

■«•rr»4ioa» ' e-i 'crdittary . aa« talaaaa»-*© »at«*r» ■«* radar ob-- 
e**TÄ*i©e»i   wiiippl.»'.,«"..«»tlaat«t».- 'r«4uir« oa* «o -^»fö^rt  t» «x- 
t,*Äp«»X&tioa into the  ww «f  tbir"«ve» w«»k»r »•%»©»«, _..*bieb 
e&as,a-1{ praetioiillr. b*;M»wd 'by'obff(>?irfttioa». [«•• Net© j 

■rM'ftt«f    A*  *i*/a«their w*». pröpa^iaff Ms  y^ftft  fw publt* 
oatios-;  b«  «w»*   i»tft'«oatftöt trttb  «M'^a.«*«'«»»  w**  C8^   ia 

whicfc- *&•'»»*•' ef  a m«t««ri« parti«li* giving  *£»•;.to a «*t«oa 
of'null  »t*lla.r »a.j?a*ttjji.« is  giwa »K/ä* gr»*i»-.<*t"> Ä 28 
kllett»t«rs/»«eeiad>*  Aft»? jreer&Xculatioi:' ««►»- tr ». 40 klle- 
»etwys/e*&«©!**' <**lth' tfc« ®Etj»tss'g-tlcn that tk*;' li^*^ 'iat»'«s»it:' 

.  is   p»«pertloa&JL   t© Kva>,   »«as*   o«   3Ll*#. ■Sr*»»:»' !*••*   ft  tta;^# 
gi'eatftr  tha-n   ffhippl**«   1©SS  value»»   ill   ©btAineU«   äxaaiß^ *«r 
'tbö-p*»at*atl6ii öS -s  0*5 «ii.l*»»t«r-.*Xtttt*»*»  skall ir      :- 

'   llgkt  of  this  ttev■•#*!«»t*,'' Wfci|ipl« ■ic',öblig»d'to  '^y«» 
«ssti®at@<l o««e»'ts  a£-I8-I* stellar mfc-gfeit'-i^fe a«te*r»s ' 

wttÄ thai» iaipirebftbly i©w d«nBlty Cp« o.» grft»B/«»atÄa«t-y?i 

i» Ijaewd && hesf^tÄtere ■ «amatoll«sii««t *«r»ult«  ©f  #a«t©graphi?: 



observations made at Harvard^ : 
If the ratio of the number of meteors in  this neighbor- 

hood, of stellar »agnitvde». -is X « a,5, thee the. author's- 
sseteoric jaass estimates yield a calculated penetration dan« 
gar 23 tines less thar. is obtained with Whipple's 1SS2 es- 
timates. If, moreover* x= 3, then the penetration probabi- 
lities will differ by 42 tia«s {fee* Note 3, (Note: With Whip- 
pls's new'»ass estimates (5) the ratio of probabilities turns 
out to be 1S-2S times greater»] 

Insofar as wetacrie particle'-velocities differ "asaeng 
themselves only by several times (atmospheric entry veloci- 
ties fall within the iixaits 'of ' f roa 11 to 73 £1 least era /see- 
onö; velocities of satellites and rockets ftoviagrelate ■\y 
to these particles vary within.soaewhat wiclsr limits), . & 
error arlsi&g froa our ignorance öf whether penetr?. :.ieij de- 
pends en »CBeatu* or energy is much less thas the errors 
due to a poor knowledge of meteoric »asees. 

äS was explained'elsewhere (3), a great"number'of 
■ßeteors la the nain meteoric streasss are* as a-rule, trarcx■ 
ling with a great heliocentric velocity; this fact peralts 
the observation of steteasrs formed by numerous fine partiell.;. 
The spatial density of meteor!« aggregates C^osputed 'to a 
definite naa»' liait)- is less thaa the spatial daasity of se-- 
teorle bodies which give rise tc"sporadic ■»eteors?, (Se usu- 
ally regard meteors of weak, poorly defined, streaasö as? be- ' 
longisg tc- the latter type [see Sotej,)«. It is ©sly 1B the 
denser aggregatess an «»counter'with which leads to heavy 
meteor showers', that the spatial particle density is greater 
than that of the sporadic.background, [j?ote:'■ Aoeordiag to 
«hippie, practically all sporadic neteors belong to the weak 
stream», i,e» are of eoaetie origin, while the proportion of 
particles of asteroids! origia is iasigniflcantly SSJäII. The. 
observational material which serves as the basis for this 
conclusion is as yet unpublished,, it is possible that the 
role cf particles of oometic origin .has been overestiaate«*] 

The light intensity of meteors 'is roughly proportion- 
al to the cube of tbe'ir velocity, and it is this dependence, 
which, in combination with the sharp rise is the number of 
particles with progressively deereasing siae» determine  tfc- 
great zroaierical frequency, of meteors in the rapid str?.... „ 
At the same tiae, the particles creating the spors^c back- 
ground travel largely along straight orbits sad  hav© iov 
velocities relatively to the earth, Energy is proportional. 
to the square, and saomejituifc — to the first power of velocity, 
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For this  wasoa,   ever* U tfce p«netr&tioa danger is  a £u" ■- 
tioa öf  energy,   and «v»» more so  li'lt  öe?er*as• o» aoeic ;    fa, 
the  iseröase-  is dang»r upaa öncountftrs  with aeteor .- sreas« 
is,  as  a-»ale*   ö&a«3cterably less than the»  lacrea»e  is  ths 

•atiparant  cusaer-ieaJ  irequ«mcy of spoors. 
During t&* »»'otiOÄ cf  täs satellite  eJLöfc£ its  orsur 

the danger-posed bya givfta meteoric strew» varies  signif-- 
oantly^Ia the fiwst place,   ia a c»ytaiü portion of its  ox- 
bit  the satellite  is  eaieläfed  *»oa the 9treads by th*  oarlft 
its«S«""UBl*8«j   ©s' cour**>»   the orbital  pla^e  is pesf?«üdiou- 
lar to the direction 02 a visible radi&at)*   I» the .secoaä 
Jit^.   g, ehasge  in the  äireetioa <aad tt&gnltude)  c« th* 
setGllite*s  oarbitsil valocity alters  t&»  relative <"sp*;tiiiS»- 
c*ütriort)  velocity.of the «otacric? partiell*  For th«  £aypo- 
«*•*  of  char&eterislair thcxiean aanger-probability ex a por« . 
tJGn c* the orbit uß^hieldfed *y the carta  witfc sui*icl$et 
ar«>öisi<Mi,   it «ay b* as suns d  that  the r^la-fcive particle v*~ 
locitv  is  eq^al  to the  atmospheric  ««try velocity of  the 
pasfticlss,   i.e.,  tli«ir  hc-lioc6»trie velocity  as   lacraasad 
roy the.-  aarta's  gravity. 

The'eatuc«?  posed by -»articles 'which'give  riäe  to 
6por*üic Batears turns  out  to -ya«*srgo 3.1 ttl*  alteration^ 
<I«riag th«  satellite's  revolution ateoat  tha  eartt.  ©£ all 
tha ' RUI»ä raus  particles  treili»g the^arta,   «ml 5 ths ■larger 
cnas  have suti'aiest neft^ntttm  or eaergy duo tö  their  low ^ 

'•'relative  vslooity  to  pe-a«3>  any  damgör«   &%  "?■■£§•'   sä»«;-'   .IH*,   ai - 
t^urh the  ruaber  of-sayticles ' ssoviug'»-aaö-ött I»-consir   ■■- 
fcblv'less   Cup  tö a o*rt&ia «aea   l*v«.'0,   thai** grflat v- -■   -1- 
ty *ölat1.ve to   ths   eafrtfc  is: »u«b ass  to ajis' tJi* s*-a.i;i  eaes 

'*" *" '*" la'order to »safe* a quantitative cc»?ar>«oo of  the 
dauear  pos»4  by sporadic  E8t*orie particles  on   ras o:as bar - 
and stream  particle«  on 'the otlie*,  as  %-cXX as  tö aoap&ve 
etr*ü»s' to each  ötfcet,'-"»© eaaI2   £5>st 0*  al3   aoapato  tua 
<ä1t5'>aa''   ö&uge*' co' cfcosea 'that  it ears ft«  äetöriai'üet?-  witli a 
great  oeal  of  csrtaisty ssj  tfe* basis  of  s^^tistica;*.  adtaot-".e 
observations   and is   iRd^peadfeKt  of the  graat «acertaiaty  is- 
trooac^a  into  *atiwates  of   ttt«  actual ganger'by tfee  «ßsat;»- 
faetory Scnowledge  of ©«teoric  parti öl« nasses  and of th« con- 
siderably smaller uacortaiaty «öisaected  with  the extrapolation 
of  the «rauericaJL meteor  frequency beyond  the  lin'its.-of  the 
directly  Investigated svtagaltüäö  Soterval, 

Let as'denote tip M* the mass  of '« aeteörtc 'particle ■ 
which,   upon  vertical  entry  iat©  the  atsicsphsre  vith  a velo- 



city v ~ 40' fciiometesrs/sasoad cr&a.t^s  a seteor of  4^.3 stel- 
lar ua{jRitud«.-As   loag  es  auch a stellar p.agBituds corres- 
pond  to- ^h* «ffeotjve  ll,ylt  ©#  visual  sirriieticai s^eor 
ofcsörratioas,   these ofeses-vatioiss  afx'örtf   t3f.e   possibility far 
a  ■ya.ry pr003.se  cJeste^r.-ia^.tioit  of   the ^satlai   äsjq.ait-"-  o*"*-    - ■ 
fciolos  with  uass  Ji^K-e.   Tbo  autJio*» usod  tfcis   fact  ift-T .'„ 
C3>,   Usisjj the  «ata öfcta:s3€d  in"tJiis   way,   it   is  poa^feie to 
csalstilat«!  the  probability ot .©»Xli8is»as  is>  wfclab' t:;s :Ao<a»ssi- 
U3& ■ 2   %.&r the  tinergy 3)   wi3.2   fee   gr«tats*r  0£-  e?ltJ<::i   to  Koserituss 

vel&ciiy  of   40 fci lemeteris/aiseoBd,   Th-s  ^esnlt^  of   the eal" 
o(?iatioss  arc presented  Is Tafcl ©  2.,   g£vl«?r  th^-   probability 

vi.th  a  I Eietisp^  surfa.ee  area   Sfc'l   't^ar. P>:   u.f  a  eJMIlsie-r   »'?*^   «   t   «»-.A---Ö 

Co missions'      "   ' ""~""~-*""'""" 

£>uaili*antid ] 

■'•>;, i   j. w: i 
!;*"A^uarI<S f 

i 

;:S;,'5 Wl<\ 
i 

s~ »..« ,,. .., 4 ,.< i 
! 

^   £*Vi      .    J. W; 
1 
i 

;.%:0;.;i ü. X 

7       i0 -f <.: 5 |ö ^ •? G 

30       \C.2t) jo ,14 

: 
.♦.?y ■.*< 

.; * ^ - | ■£ '-fü ■ j-Ä tf ^ .     |J., ^    ■' 

167S   &.nd   iSSSJ S.eöO 1 i4'öfös'»G j     44D .        I     ;.,£Q 
DvAStoz^S   1933r 1.5.000 | Jßö^OOO i      7S0 •      -i(,?, 

SrrvCSäSid   19<e j 30,000 ] SSO^CtiO s   .1C'.".;Ö i     5*10 

•'' i 
\ 

thnip saa?:iauK:ä th* probability öf pe*e?tra.tis& by pariieias 
feelöjigisg tö thft streas resnalns several tiTass; ■sisail«? than 
the seaa p»e-babi:s.i.ty  &f   peti©ti-atio»  by  sporadic  particles 

6 



j-afelltty  as  gives in Table Z*  using; a aore ztttnitave :fo*»u-■■ 
iation t&rcv.£h  the  use '■©£   ife  forswla. £.i '-, 1/?,  '!*«•   the  TnfesÄ 
ti-se   interval  b^twesm two' QO'IHSscutiv:?  ccille'-ios's ; wltJj   .-•■ ' 
3. sets?2  ares»   v/e cbtaia  thfe   £ol3.*v.¥ifeg: 

Apex at  s;s?;üt!s 

An a«alog0uo  r&cs.lcnlatic<-r.  fcr  li«  £t?©3£S  lee.Ss;   ^ 
a  r-ule  t-c   ©vst;,' lews-?  CßlSlsiön  f.ifÄQti'bsic'i^s—-» OK  th©  e-yc'ey 
of  e:ae  co-I? isiös  p^f several   hußärec;   yoars c   is t&ß  sä£n;«^r 
tt*rt£o*is' t?i the 'An«??oase'di<2  aaS  Dracos-ld  a&'ä'^p&teß f   the   stsas 
t?ce  isterrol  Ue-fcwsexi  dangerous   c-.ollisio»,*:   feaountecl  i;o   j-'ü 
smiths,'   whilst   $h®  fcstii-«   duration  öf  the' önrth'Js . jsnss?.;£s ' 
ia.0t*c?   just  several   hours» 

It  should  not  be  f orationj   haw/ferf   that  the ■tfang-.sr 
irill 'tur-ss  öyf Blieb-  greater  if  it' sä.oül?j.  '<?*  fouxsa  trct   that 
our  a^&WKae^ «etsoric  body ssase   is   gignif icaatly lo^e-r ■;'thftÄ 
the  actual   Ofi§   [see   Köt&j»fHoiei   WhlppX^ '(5 5.; ' talcing H<©> ■ 
-  J.lj.4  grans.,,   or  Z0'(1  tli£«s   p^sat®^   th&n   &.$■?  yaiue >■   draivß. 
tli«  ooa»52T2SSoa, : that  a  20-inch  0p£.o?-;2  with  as  ö,5«S55i3.ir«st«*r 
thick' aluwirsaa 'efceSJ   «ill   b©  |>«»ctur@d   once'-e^ery  5   says,   on 
the  ciVöragei"] 

Is.  0C8«JuSi«i}>.(   let 'us   vox-.telly   direct   csu? astssat:" 

pzisiv®  aciioir'  of tr«>'t<8S'ric  eollisiöss\ ■■'..' 
Collisions   «r£tb  rslwste  *j.st 'p&rtici&s   i^ca^^Ie  of 

purtstttring the 's'atc3.13 ta  shell  ssvet  öcoyr 5ev«?al  orcjsrg 
ascT& fre^aer.tly 'tban pesetratsvs  coliisS.p«Si '■The rm»t*er  *•;. 
specific  oollieios.»   Is ' oi  n'o  Interest   is  "t&is  ces^j   t?!;at   ,•;-..'.■ 
iEpartant   Is   th«?  t&tal   SACS '■£?' ti»?  partislter,   fitting-   a  u^:'-t 
&u?fac9   area  per  ^nit   tise.   ^-his  s^ane   Is  proponrtiotml   to   the 
"daiiy 'i»es*»'a.«@' :Ui   the   *t*«.rth*s '■siass   du©   to   the' pre^ipi taticrv 
of   fine  particles,   and  aay'ss   expressod :b^' ssea.»*?   &t  the   &p&- 



£&%  Sot» "j *   Of   it© 3ia.fo>r  &trea&7is *   oslv  the   Gcs-talu  Sir »-^ 

posses   twice   th.Q   üenrf*:?*   A   s3t3ila.3*1?   a:sd   ;■:■'-?&£.  groat^r   -':■;?• ;*se 
in f'arijre-v  ü-acxür«  fusing;  osrtaia tjaesq^&fttöd  hosavy str^sis  ob« 

■di>/ti   fc-i?  the "BoothJ:JS"ÖCSCrV43d   03   10   JuK-ft' 1830*   SSd   tt-iJ   Ce~ 
"ivir  of IS  Octoes&r 12S5*   A  really i$igjiifioe.s£  increase  ia 
äaagret  oesiirrs'!  only during  th.s- eartJi'ü  p^&is*i$& iärw^rft  £s? 

«rhetors  of  ieoaiüSs,  Ati^yf-^^fliöiS»   a«J  *>r'?..«^?i.!*^.J   2^'.ü-.-.cä ee:<~ ••/-• 
?>:■£  3. ve-rj  sSi&rt   ^e^ie^  t-f   äevarsul   siö-t<rßs   th<e.  oaagfr  t^'jar-^.? 

-'-*V. v      pI-S.*,.** V        *►•./.*.■       v*. j/ VA H* •_-.-,*/. V       V 1   ^ -,?-:S.v* .(..*. ,*.  v   "       „w..>       .* *;r.       -r;3 ;-.r.  0-V  y       *v' V...... ■» *.. ,'..~V_ -> X ».«- V   )-■ 

.te*.i.   ii'.evu'ä.gyis   Cf   ticv«>£;   leui^e-v' than  tke-   t'dme  Jt,  tsk^s   v;*« 
«artii  to  pass  through  .**'*.'<;*-.& ^:r^raor£U3mrllj>  üerss   •-■:",;re2;^r&*, 
s';:  5.8  this?   sporadic  baeücrousri;  's&ie^  p^se-s   tLe suajvr  p^i^t;4?- 

■ti^r:  ia.ü;?;$r  für  ö?.t«ll 1 !'.£«„ [Kot^r   dus&ge*;   ia  4&o  ö|>ut:l&l   '•?$&"• 
«it}'  üf   Dart:jclo?2   gjvinir  ris**  to H^orac^a ce-tecrs   «.*©»:?  th<& 

sjily  ?&?*.&&  by  1^»2  tijuss   Irs  öitli^r  dir «ersinn frors   t??e  «äO-SS 

:-Irt.tr£si£ rsiiably «stab5.Ja'£'**■*!  täa äiJÄjox-  3<:\vz-c.-&  c-f  dan~ 

SSi-..it"      life      '.-• «J ito i-si. U 5. s-      I-'»» f. *^ j      U i^A C A tv. >■*.■-.•- s. '.r... ;,   j      <*. i,      ,-...i.> y      »Ji*iilV 

ws casro'i   e.v.3J.d  i:Gti*övaeii'.s  ista  «i;r  fäg-^i*^^   xl.%  tt  the asi- 

IT   t*;«j sica^s  j>f a K^tt^ric bowy .-nii^Ji' gives  ri&&  ■ 

c^cvnü  iw   6«aot*5-iS  fcy M{0>i   n.iid  it.   It  :is   ^.o£i-.?j?ses? thrvt   th® 
3.nt:en::?ity  of  IagJ=t   i?5 ve?n c?f   by  y, ss&tfrßr   is   i!ir»p6nÄOifti   to 
p-rii'-tiela  a&s;^?   t^e;'; 

nuthör»   M*  turns  cvut  to fco ®qu&r t« I-IO"3- grs^as«  At  a  äe«?.« 
city  «sf   2  §JvÄmj-/ijev^i3«Cfvr'",   a g^uie-ricaS.   perticl«  v.i.T-I  have 

We p^eviouelj  -3.;5*'©sd.  to  cossidö*-   KH   darsgcyo«g   Ci»ll5.--- 

saterg,   *«'£'<•,   with a ss.ss   sffl'allsr  by  l'i»  tiaiös»   It   S.J5   thsre- 
for& räeciOetsa.ry  to  taS^  iss.tö  cossideratis?^  data  on »«-teo^e 
waa&er  by   abo«t   5  s»t*lZ<i2?  Tta^Jiitudes«   Radar  o?3sejrva.tica«   of 
vÄftik' ("telsscopia^-)  sporadic a»©t*ors   hav«i   lad  to  th*  <soacIttj?it>» 



phyeics   and  M©3i. ©in®  of ihs  ^vppft^ Ata#5££u?r©*%   '?^2. 
5,   F,L„   Whipplef   **T2>e  Meteors tic* 'Sis?*,  to Space Veli-- cles",' 

X^JLäS~M.Si:SM5L'Ls..'CSpipoW,■ ,S&n   »i»gö; '" Colif« »' Fab3rE103?) 
Lo-nßoa **" 'K««r York'«-* 'Pari«' -"*' Los Angolas} ■'T*«'rgan>.oa'   . 
Pre?:3j   X1&-134«   1038* 

6«   L,G„   Ja'cchaa'v "Ä  Comparative 'Analysis" of Atmospheric-   v 
SesirliS ©s   fr?fa 'KetfeOr 'Decelerations  Observed  ia  Hsssa** 
5isuP0tts   aid   ^Masiso",   j^X*. -£?>&*-■,.%f <?M.*--.-fe&.?..  Kci   4   "": 
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tlal  density  of dust »ateriäl. 
Estimates.of the spatial density cftlust isnteri&l zasaäü 

on the bs.sis>  oi meteoric  data ap proxisia tie as  are extremely 
unreliable»   eine© the aisse  distribution 'fuactloa zouaä  for 
large per tie-lea  is  kaow& to ebaRge  with  regard  tc-  ths ssaall 
ones«.   Errors  i&volved  in such a.» extrepelation are ©f  the 
se.«e or&er ae  the errors   connected with an unsati-sfaotory , 
'knowledge öf iGsteorie ra&sses« ■ Estiraatee  of the 'dust inateriai 
sp&tial  density based on  toe  photosse'trie -observation  of  aedl~: 

■ &esl light aad  iks fr&uhhofer llae» <sf  the sö.iar ooroa« s^ee- 
trus» e-re  «is© founö tö  dlvorge fey jsevercO; orders  ir* the worKe 
t?f v&rieus   &uth»rst 

D&s-pite of all  the  inaccuracy  S.a estimates  of   the 
spatial censlty of the oust particles $  the saaia rsason for 

■the uooertalnty of'conclusAosp regarding the rate &£  «satel- 
lite shell erosion censis'ts i» a'poor l:»cn?l eege of the oea- 
s*qu©ac«ss öf   the col.lie loss*   If  it   is  assessed  tfcet  tfce esr- 
t:r&ete3 aass"ig   on the »aae crder of ssagnitttde  &®   toe. eolliä~ 
ii&is  particle,   cr  feat  there  is  a local ■evaporattiorc of  the 
gi;©Xi,   tsiea  the  reasov&l  of  a 1-Micrsn  layer s/euld  require 
ess  thousaaa  years   .{with a spatial   density e& the  order    f 
lö"Äl ..gr&aas/esnti&öter3}.   If,   on ths  otfcer liewd?   we ^Vi- ■-3* 
that"th.fc satire £spn.öt  energy i&  sspert  or* tii*  «srtri-ctlon of. 
lö-sr-icron particles  froas tt» tshell,   ther  a  Uy$r  1 .&< illa^t--?*8 

tMck can be  eroded  in  the .space  öf  a few■ days t   The.' a«tya'i 
state  of affaire  lies  «oj&evhere between thesfe  two  extm«? , 
end  ie  probably closer  to the f erster, • 

It is  highly probable  that  the  pr cfcless  of  t&e abra~" 
si«e act?.OK ©f -meteoric collisions -«rill .be  investigated less 
by laboratory  %etheäs   than  by  observations   of  the  satellites 
themselves»   . 

Ths autfcor  wishes  to express  his  gratitude to S,Vt 

%ia.vev&t- who  calculated   the  probabilities   givea  in Table  2. 
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