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Cirrus Particle Distribution Stud y, Part 3

I. I NT RO DU CT I O N

T hi s  is the  t h i r d  par t  in a ser ies ’ of examina t ions  of c i r r i f o r m  cloud pa r t i c le

d i s t r i bu t i ons  measured  by the A F G L  i n s t r u m e n t e d  M C - l 3 OE  a i r c r a f t  dur ing f l i gh t s
• in the  wes te rn  part  of the U n i t e d  States.  Mos t of the f l igh t s  have been funded by,

and the  data obta ined and processed for , the  A i r  Force Weapons l abora tory .  The
f ir s t  par t  outl ined a brief  descr i ption of previous research in c i r rus  par t ic le  types .

It also described some of the a i r c r a f t  env i ronmenta l  measur ing  capabi l i t ies  and
l i m i t a t i o n s , wh ich  general l y prevai led dur ing  the 18 M a r c h  1978 miss ion described
here. The second part  provided c i r rus  par t ic le  spectra data for a s amp ling fligh t
made in February  1978.

The a i r c r a f t  cloud par t ic le  measu remen t s  of 18 March  were  made in the

A lb u q u e r q u e- So c o r r o-T r u t h  or Consequences area of New M exico  during a 2 hr

4 and 45 m m  fli ght tha t  ori g inated and t e rmina t ed  at ICirtl and AFB at Albuquerque.
The c i r r i f o r m  clouds that  were samp led , were  very th in  except for a few minu te s
when more  dense c i r ru s  types  were f lown through.  Slant v i s ib i l i t y  from the air-
c r a f t  was 15 miles  or more  dur ing  much of the f l ight .  However , even when visibt l-
i ty was this  good or better the Pa r t i c l e  Measur ing  Systems (PM S) axia l  sca t t e r ing

(Received for publ icat ion 7 December 1978)
1. See AF GL - T R-7 8 - 0 l 9 2 , Augus t  1978: and AF G L - TR - 7 8 - 02 4 8 , October 1978.
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pl’ol ’I’ t ’s , ’ I , ! t ’,l  V I I V 5 I 5 1 .~ I i t I5i1l ’ t ~ I’ of pa il i c l t -s t o t h e  2 t ( I  .50 0155 l ange .  The I’Sl ‘-
“ ,‘lo u ,I ’’ I t i d  - •  0~’ l p i t : l 5 5 , 51 s i d ~~~. II  ,, I I O .’rded 5 1 ’i l l t ’  l a i ~~ei s i  -i .’d1 p a r t i c l e s  for
t o  1 1 !  ,I t - i ‘ t a i l i n g  i h o i i t  1 7  05115 .

I t ie  ~, ‘ I i , ’o ing  } i : i r a~~ i : I p hs , ‘u t l i n o  t h e  gt i i e t a I  II ( O I t h I ’ I  s i t t I S l t  1(115 (In 1 1 O  h i s s  ion

•ta ~ s n l  a l - ~,’ l i - I ou • 4 , 1100 f 1 s ig n i f i c a n t  a I p I l t  -~ of the  d a t a  obt a  ned .

I I 2. S~ \OI’flC Si f t  UI o \

111 18 \ : ir , I i  a nea r lv  ~ t at tona s-v su I - f a c t ’ hi gh pi’ t’ S S u It ’  C ~‘ll , cent ei’ed ,~ vt ’ r

0 I l , ’rn  \ I ’SN \ I I ’ x i , ,  \‘ :l s :11,1101! I I I  l ’Io I ’k i t i g  t i l e  fu r l WI’  —1 , ( l t I h O  : 1 5 , 1  l~t~n e t r at i on

a o e s k  5 , ’ s i t  ,‘ S I O \ I ’l ’t : 1 - Ika  : 1 1 !  \\ ~~~i i i I i i ~~ . :\~ itoi ’~ in I” igur e  I , t h e  f ront  n a s
p a i l ~ f :5 : i I ’go ’ I \  - 4 t I ’ 1h t h a t  s’ :ls ‘‘ , I i i d , ,l r r ~’Iii 1, 51 1 ISI . 1 i ’ t l i S % a I I i  m l , ’ ( ‘ : I n : S W S . A

• ‘ 1152)1  , x t , ’n 1 , , !  s , i ~ i t h e  r - ,~~it  4 , ’ i I t  as 0 4 t 0  : s i l ‘5 c r  I\ :1I1 :I I , but  no

- I 4 gn I S o : l 51? w eat  lie r \~a -I as s~’c I st ed it Ii i?  .

1 le f t  5 5 1521 ’ ~~l 11521 :  ‘5 04 4 0 1 C  t ’x~t ’nded T O I lS  N00  ~t , ’x ic , ’ t o  (~ t e ~~ ’n 15CC

I c ur t ’ 2) . 1 , l , ’ — . ej  l~ ’st ~
, - ,‘ 4 ~( 1 I I  ,‘ ir c ’ut :it 1, 55 :st 850 : i I  i~~d hi gher , 11101152 20 d e e —

i, ’ 5 1 5 2 1 ’ OdI ’ ~ fl he ,~~~ .As ige It ~~ ~, ‘:s~~t r e su l t e d  in l ’x t e n - I i v e  • ‘v. ’r , - :s~~t
c o .h t  1 , 0  10 ( :111 : n I : l  l i  t . ~ ’T1a a s i , ) TT, ’ l t l l w I ’ t e r n  ~ I , - x i , - , .  •~~ n ie  of t h e  h i g h e r
s’lo u , l s  a a’s i~~l e ,t  o o k -  1)11-4 ~ Oc:a ~~~~~~ m , s - I n • ’ t n t , ’ \~~o 5 l c x i , ,~ ~Ifl t h e  l a t t e r

1 8 1 ;~ r~ li , : t i  k : is : P 1 he y II I’ l l ’ rd It ive  lv t h i n  at t h a t  I mit’ . 1 1 gu T I ’~ ‘a and Ii
5 1  4111Id  :111 ! i i i H : I l , ’I l  a t t ’ t l l t e  vItal -~ of t he a (‘Ii of m n t e s e s t  at  about  the  t i m e

, t l ’ I I I I I a l n p l i n 5 2  Is a - I  i ’O I ? l c  . I t t t ’ I i i p t e d .  \ io s t  of Tex a s  an d t h e  ea s ter n  p a r t  s~f New

~s1 xi ,- ,~ ha i l g en t ’r a l lv  t1I5l5 ~ s k ie s  I l t i t i l i g  t h ~ day w i t h  o nl y  one t o  10151’ t en th s  ~ f
h i g h  • i , ’ u , l—

-1 I t t : , ’s:~~li • ‘h lud  • , c e i -  0 :1 4 t ’ \ t I ’ n — , l v e  ~~‘e r  t h e  s o u t h s~s-es t e , ’n  c or n e r  ~ f t he  1’. ‘5 . ,
I l i ’ t ’~ II ’ -4 Il t ’ I ( ’ g e I S e r I S I I V  above 10 , 000 it , ‘v~~s Southern  (‘ssh i  f o rn ia  and above

000 ii  ‘ s t - i ’  :1 r i  .‘ , ‘ ss: l  . A t  2 2 00 . - I S i I ’St N ess \ i t ’x t , ’, ’ l I ’~io r t m n g  s t a t  lo sis  o ore
0 ‘1 i l i l a t I n g  t ’ l , ’ti ~! 11 :14505 , II t I e r s ’ t h ey  t ’x j — i t , ’,) t o  l’e neal ’  25 , 000 ft 7. 5 k m ) . The

-‘s thu  I1I1 l T 4 ) t l e  10111 11’ 1 : i t ur e  ound in g  s- : i l i , l  I t~ SIn  r c l i  0000 . ( se e  Figure  4)  in h eated
a 1 c i i ’ dec rca 5 ’ in  t I~~’ • oi ls  p~’ r a t u  I’ S’ — &lc wpc~m sst  spre ad between 7 . 5 and 8, 5 km

;k4 • 000 t o  28 , 000 It )  a~ ,‘, ‘ i i i  p a red to lost CT’ and hi gher levels . The ropop~ use was
n eal’  Sfl , 000 1 12 . - ‘ k I S S)  51 ‘5! — al~ ’ti~ 5, :11)0 It above t h e  h i g hest a l t i t u d e  a t t a i n e d
c i t i r i t i g  t h e  f l i g h t .

N o prec t p t t  I t  0 ’51 51 515 I ’
~

1,’ i l  t’ II ski r i ng  lie a It t ’ m oon of 18 51 a ,‘chi hr st a t i o n s  in
I _ I  ,• , ‘I5;5 \ t ’O  5 l , ’ x i , ’, ’ • ‘ ? ‘ I t ’\ : I - 4 , a l t h o u g h  a few -Oat  ions  r eported vi rga , afld r a da r

4 t 1 , ’ll ‘d -mi:sll t 1 l t ’ .I-I of 1 , 1 1 1 5 4 ) 1 , 155 I’ i 4  ove r e x t r e m e  ss e - st t ’I’n A r i .’ona. Stu’fas,’e ‘t tYIdi,

were  l i g h t  sin - i n t ~ a ‘ o •~f ‘5 i . - l i v  n e I r  ‘1 l h uq ue r qu e :  how e ver , t h o r  reached g ust s  •

~~ 2. ’ t o iS  k~~, ’ t in  t a  — t e r n  NI -I5 S l t ’x i • ’,’ Texas  and ~k l a h o m a , where  t h e  l’ I’ t’. S i l I ’ e
gs : i h i e nt I S I S  t~~T t ’ : l t I ’ I . I t ’ l l b p I ’ l . I t i l I ’ e  at  t i l e  ~u i’f ~~t’e range d Irons the  high OOs to 
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DATE J~~MAR 78

TIME OOOO~

1 TEMPERAT URE °C

* l- tgtirs ’ 4 . }‘,‘r t ion  of :‘s Ibsiqus’ ~~i i t ’ Sounding for 0000 , ’ , l ’s~ S1:s rch
1078 . T r t ’p, ’pasi-s t ’ o:ss :~ i 38, 000 ft ( 1 1 . ’ k i i i )  51St . A i I ’~’I ’ a f t  teili —
pei’atui -e •l :it 1i : l rC I I l t h i s ’Sl t ,’d w i t h  x ’ s
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low 8O-i ( 0
f~ ) o v e r  i~ s~~ st  of A i i ’ s , T I : l  and Nt is SIs’xic , s ’ , h i l e -  I l t ’ o p 1 I m n t , w e r e  50 I I ,

60 degrees (F) less . Sur face  vi  - i i l l i i i t i e s  w e r e  10 m i l e s  ‘ r g r e a t e r  t h r o u g hout t he
-‘~ ‘u 5 hw e  st d u r i n g  She  ent ire da~- .

The fo l lowing  :, i s ’  t ’ept’ esentat i v I -  -,u r ’ fa r s -  I l ’ - e r i a ’ t I n  1 at ah ,  si? t he  t i m e
( 1300 1 ,) and in the  area tha t  s a m p l i n g  sv :, be ing  accomplished:

p

— - I — —

~~~~ 

- — 1 - — 
Vs i n r t

I S 1 101 V O s  -t • - ~~~ II, - :s 
~1 1 ’ - ~ 0 I - ’

5 yr.’  ST I S I I I  ( S h I l l  s- ‘‘ - , 1 ( i i  I O r ?  5 ( I I - - I ( 1  ‘ - ‘ I 

+— - ------- - ---- — - - - - .- - -- —- — t
11 111 11 

I 
A1I,si~~sit’, ,is1t 2 Ii 7. Ii -‘, :o’ ’ rs’ II  ~ ~ Oi 1 1 t  ((III (54 ( 5 5

1 i - , i ls - , - (~~~ Ti e q h i . - l 1 - ’ - ~~ (1 7 , - Iii k.’n II 50 7 14 1 ’  ~t ’ 1 7 5 )  50 I I  -

22 0 15/ .  A1(~u qu e i -q u e  1 1 1  7 ’  5, ;, ’’ ’ - i - , -  I - ( 1  ‘7 74 25 0 -12 - ( 5  ( I ;  I I I

— ~~~ 00/ ‘1 ruth - r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~i 8 0  7 2 ~ 17 -5 1 0  (111 (14

I t - h i

5. THE F’i.li ;I IT
F

This samp ling f l i ght o r i g i n a t e d  Sa turday  18 St a r c h  at 1!I SSZ (1255L)  at

K i r t l and  AF’B (Albuquerque)  and landed t h e r e  at 2 2 4 1Z  ( l S4 l L ) .  The S lC - l 3OE  S

flew a c i r c u i t o u s  r oute southwest  to a point a p p r o x i m a t e ly  50 mi les  wes t  of T r u t h
- 

- 
or Consequences and then returned to K i rt land . The ,a i r c z -a f t  was f lown at levels
between 31, 000 and 32 , 000 ft (9 .4  to 9. 7 km) 5151. du r ing  most of t h i s  mis s ion .
A l t h o u g h t h i s  was near  i t s  service cei l ing it was sl i g h t ly  below the bases of most

k 

of the  c i r r u s  clouds tha t  were  observed visual l y dur ing  the  f l ight . Howev er ,
s l ight l y lower c i r ru s  bases were penetrated on two occasions lot- periods of 5 m m
or more .

The greatest  amount  of par t ic le  data measured by the  cloud and prec ip i t a t i o n
probes (which  record par t ic les  between about 26 and 310 Mm , and between 400 and
47 OO~~m , respectively) wa s  recorded from approximate l y 2131 to 2136 Z and from
2217 to 2229Z.  The sca t t e r ing  probe , w h i c h  measures  par t i c les  as smal l  as 2 Mm ,
recorded data mor ’~ frequently, even when v i s i b i l i t y  appeal-ed to be excellent .

The fol lowing are comments recorded by the  miss ion  d i r ec to r  in the a i r c r a ft
- - or noted in a review of the a i r c r a f t  nose camera color movie  f i lm , Al l  t imes are

universal  (GSIT) .

- 
‘ 2118:00 Under  solid but th in  c i r rus . Socorro is 20 miles  ahead ( to  the

southwest) .
2 125~40 Very near Socorro.
2127 :30 Wi th in  about 500 ft of c i r rus  bases.

11 
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Ten i per’ature W h i le  a t  C ‘I rn  fo i’m (‘loud I evels

Th is ’ d ew p o in t / fr o s t ~ioint equi pment  w a s  de f e c tive  du r ing  the f ir s t  par t  of the

f l igh t ; i i l , s s - ev e  i- , fI’us t ~Ioi nt  da ta  ar e  g iven in t h e  l i s t i n g s  in the appendixes for the

por t ion of the  m i s s i o n  a t t e l ’  2 125Z .

4. IHsCU~sloN (I I” sAMr I,I ~ (; RI ~S( 1.1’S

l”igure 6 i-c - f le ets  the VII i ’int  ion of ice w a t e r ’  i’ofl t cflt  ( IW ( ’1 2 for a I — I / 2 lii’

period ( lu r ing  the  f l ight  when  h it ’ a i r c r a f t  was above 28 , 000 ft (8. 5 kn i)  l\ISL . The

I W ( ’  is a ca lcu la ted  value based on the  n u m b e r  and i’ze oh ’ pa r t i c les  recorded b y

the  t h i i ’ee I’Id S s pect i’oitiet ( ’ r pt’ i , l u t -  s . h - ’igu re P provides a c o m p a r a t i ve  record of

ims-s  when the  air ’e I’ll ft i s - I t s  p a s s ing  th ir ough  a rea.s of Ia i’ge and s s i i a l l  pa r t ic le

popu lat  ,,ii . Wh ile t h e  ~ica tt e  r ing probe ‘ecu l’cle(l va l ’\ ’ing nun lbe  i’s of 501 al l  pa t’ —

t i d es a l m ost  cont inut sussly ,  t h e  l a rger  sized pal ’t id es measured  by the  cloud and

p r e c i p i t a t i o n  probes were  found m a i n l y in t w o  separa te  segments of the  f l ig ht

46 m m  apa rt ( beg inn ing  s” s tu t  2131 and 2 2 1 7 Z) .

The photographs in F i g u re s  7 through 10 show the  t h i n n es s  of  t he  c i r rus  t h a t

was samp led dur ing  t h i s  si i ssion.  The s lan t  v i s i b i l i t y  to the  ground is good to

excel lent  in each case , a l though each photograp h was taken at or w i t h i n  a few

2. I W ( ’  is used in t h i s  report in pr eferen c e  to l i qu id  w a t e r  content (L W ( ’ ) , w h i c h
was  t i s e t l  in [‘a r t s  1 and 2.
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l- ’i gurc  1’ . 2 2 1 S /,. Ap p i ’o a ch s in g  t h i e  -second m a i n  ci l ’I’u s area ( s l i g ht 1>-

4 
da rke r  l i o r i z o n t  al  la s-ct’ in m i d d l e ) .  \ t  12 , 000 ft ( 5 ’ , 8 k ’is) 1\lSl ~. I s
mi les  NW of Socorro

V

F i g u r e  10 . 22 18Z. It-i base of t h i n  c i r r us . 3 1 , 100 it (9 . 7 k i l l )  5151 ..
Pa r t i r l  es as la rge  is 1000 ~I m were being recorded at  t h i s  t i m e .
Snow (‘OVC t’ed n ioun t a  ills or t he i i i  iddle ci gIst i s - c  approx iillatelv 10
miles  d i s t a n t
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i i i  m u t e s  of a I j u t e  w h e n  c l ou d — s i z e d  or l a rg e r  pa r t i c l e s  were  i-ecur’ded . h - t g u l s ’ l

:t i id l( ,- ’ t ’Icct , ‘ l t , U s I  ( ‘Oli dit ion- i  j u st  p r i or  to  u i  du r ’ ing  the  f ir - s t  s i tu a t I o n  w i t e i l  u s e

cloud and liVes’ i[)it at ion pi’obes we r’e a(’t iva ted  ( 2 1 3  1 to 213 6  Z) . Fi go s - es ¶I and 10

show the  s ilil i la r condit  N ‘ii i ns t  he for e  s~~r du r ing  the  t lose t hey o el-c  r~~~- ,, i- , I s i p  t he

st ’, ’ , , i i t l  t i l l i e  ( from 2217  u n t i l  2 2 2 9 Z) .
l’he pho tographs  of ia I t  i r l s ’  on i’ep licator tape  in l- ’ igul ’e 11 s h o w  c l u s t e r s

of c o lu i i i n s  s s i ’  ‘ ‘bu l le t  i o -w t  I es ’ in A th roug h 1” . This was  the  most  fr e q u e n t  I’•-

se s ’ s i  s ’ r’~- s t : t l  for’iii  t ha t  t ’ t ,u ld  be c l a ss if i e d . The preponderance  ( I f  l ) a u - t i l - l e s  I , : t t l

i l’r ( ’gul:I r , SI ’S ’ l b  i i i p l v  stliiqu( ’ t i i t ’ i h i s  t ha t  did not f i t  in to  :t s i v  known cla ss  11 f i c a t  ion

.ss st  (‘I  I h  . h - :v e i i  t h e  i- , set t o  pa I t  id es v a r i e d  w ide ly  f rom In c to the  n e x t .  The

ro s e t t e  in I - ’igure I I l- , i t , i ’  e x a i b i p l e , had i - i - v s t s t l l i n e  e x t t ’ns lon.s f ro nt  S l I b I h I ’  ot ’ i t s

colur i in a  r ends , o h u e  the  (It  her  i l l s  et t  Cs shown did t io t  . Also , t he t n d i v i d u a l  - o l —

, s n i n - s  or  bu l l e t s  in 1- ’igure 1 1/s em a n a t e  f rom a cent  s a l  i l u s - I s - U s  wh i l e  1-’igu i c  I l l - ’

s l i ,,w s  I I i , ’  ‘ o l u I i i l l s  i i i ’  i - e l y  hunched  togeth er ’ .

The I t u s u r e  1 IG ‘i\-i t uII I5 1 110 tf t he  s n an \ -  unusual  f o r m s  seen t h a t  a re  d i i —

t’icult t t s  clas s i R - . The p a r t i c l e  in l- ’igur ’e i l l !  is also somewha t  i r r e g u l a r , s i l t h i t ~ug ls

I i  has s o m e pi’s p t’b - tse s of  a ~u I l ip le hexagonal p i ’ i s i i i . S l u i s i y  other  i r ’ s- egit l ar  .S I I : I j ) s’ .

w e r e  s( ’( ’Ii ,

In soniC sf t he  I”igu ‘c 11 photographs , t he  r’e S I l O  s m a l l e r ’  pa i t  ic les n e at ’  t l it ’

m a i n  ones. These :i r’e ‘O ~5n in s iz e  or s m a l l e r .  501110 ar e  the hn’o k en product  ( I f

151 i -pe r  pa s’t id es t hat  I t l spa cte d  t I - ic  i ’epl ic  a tor  t ape , I~ st ot lie I’S app eai ’  to  he nu t  it m ’a I

and whole .
F’igu I’es 12 and 13 show in graphical form tile concentl’at I h b f l  of pa It i(’ies as

a t u n c t l s s i l  of the i i ’  s t  ‘e for  30 sec periods d u r i n g  t I l e  t w o  m a i n  (- 1l i s ( I d e ,S  w h e n  I lie

cloud and p r e c i p i t a ti o n  l) i’ol Cs w e r e  ac t  ivu ted  to  record da ta .  ‘~ In both c:ts e- , t i ie

4 
- 

;t i t ’ c r a f t  w z t  in  the  base of t h i n  c i t r u s  c louds .  Vi~~ib i l i t v  55-as s l igh t l y  rest  I’O’tt ’ d

at  i l l o s I ’  f i l l i e s , but the  g r o u n d  could s t i l l  be seen some  d i s tance  ahead of I he a i r —

cratt.

‘rIse 3 —D p a r t  ic Ic ‘u I ’ l l )  e xan i  p Ies  (Sn 1”igu res 12 and 1:1 a I C  fr om I lie ,‘loud

pt’ ( ,h ( ’ . The hei ght of the  ve r t i c a l  has’s s 800 ~ m. Tllis d i m e n s i o n  t i s a \ -  be used as

a c on i p a i ’n t i v c ’  ineassii ’e of ‘lie l i i , i ’ i -,u , ’nta l  and v e r t i c a l  s I / S I  ‘1 lie p a i ’ t i c t r - s  shown .
In bs ’t  hi f i g u r e s, pa r t  icu la  rl~- 1”igure 1 3 , -sev t ’t ’al  but let i s  ‘-se t b e ~i a rc  s’ecognu / s l Id e .
A coin pa ni son ( I f  t h i e  i’ tsette f o r m s  in t In ’ p lu it og l :l  p1~~ of i” i gu I C  11 and  in  l ie

3 . Two da ta  p r o c e s sIn g  d isailges  lha S -t’ beets iIlcOI’jlol ’sitOd ill I he da ta  in t h i s  i’~’ i t
hat were  not i i i  [‘a r ’ts I and 2: (1)  I’;i rt i(’les I’eco I ’ b l e h  I b I lie S I l i t  I c  t ’u n g pI ’0l)~”

— were  previous l y t r e a t e d  as li qu id  d i’ s p l e t s  in (h et e r,is iii tug t lie ice is s i te r ’  r’ r , mit  ems!
s t  t ha t  probe . The m e a s u r e d  s i / o ~S of t h e  pa m ’ t i c l e  a re  now i n u l t  i p l i e r l  by 0. 9

he f o r e  det ern s  in i ng  1\V(’ . (2 )  I4ecaus p of oe -si .s i on;1 I I ua ccut r ’ar  is-s i i i  end chia ~ —

net  coun t ing  ss f  the  ( ‘loud and p r e c i p i t a t i o n  p s - ,d ,t - a pr ogr a i l i  has beers used lie ,‘e
tha t  i n f e  i ’polat  c—i va lues  i~~i’ I lie hi u’gest ( ‘1( 15 1( 1 p i’obe , - I I  i n n, ’ is and sill a l l ess  t pre —
C tp i t : it  toil  l) I ’Ol )C i ’hannel . ‘1 I si s i’esu It -s  Ill  a f l io i ’( ’  t i a t st  i’al 11)1 I’t i d e  condent  i’sit iofl

twos it IOfl f I ’Ol l i  one P ,‘t iIi~’ to  t i le  l lext
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A ppend ix A

Average Particle Distributions for Vary i ng Time Periods

I
Pa r - t ic - I c  1-(ssl - :entr-ation data  are given for four  periods d u r i ng  an 18 ‘sI as’ c -h

1978 samp lin g f l i ght near  Albuquerque . Each data  l i s t i ng  corresponds to one of
the plot s s s f  data  shown in F’igure 14 in the  t e x t .  The specif ic  one is indica ted
near  each l i s t ing .  Al l  t imes  are GMT

A ny  normal i zed  pa r t i c l e  d i s t r i bu t ion  in t h i s  appendix , w i t h  un i t s  of n u m b e r/

~‘s1
t
-mm , may he c onverted to an unnorma l i zed  number  of p a r t i cl e s/ M 3 by mul t i-

p ly ing
(a) Scat ter  probe values by 0. 002 m m .

(b) Cloud probe values by 0 . 020 rum.
(c) Precip probe values , except the 437 pm size , by  0.306 mm .
(d)  The 437 pm preci p probe value by 0 . 232 mm .

For examp le, on the iop of the  next page the number  of 2 pm d i ame te r  l)articles
may he obtained by mul t i plying ‘s . 67 ~ io 8 

p a r t ic le s/M 3 -mm by 0. 002 mm =

1, 134 )5/ 1O 6 par t ic les

- 
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Avera ge particle dist r ibut ion  (No ’M3 -rnns)  for the 210 second period beginning at213 l :OOZ. Data correspond to Fi gure 14a in text. In bases of thin cirrus.

s.;L, ut,j u ,,i~~ 
-
- ~~ ‘I .t~I,; p~’( M U )  PI~3~~V (MU) PROBE ( MU ) PROB! P (MB )

2 5.6 ., u ~ ?6 ~ .9 2 t + Q 5  .:5 7 5 . 0 8 E + 5 ) 2___ -_
1--- 

T!~ o’r~~~~
—g-r- -

5 ~~~~~~~~~ 67 ~~~~~~~~~~~ 1011 5 . 9 J F — Q ~ 9 .585
7 i.13E . 8 ~7 3.7.~E.ci. 1316 p.
) 7.96 ,, + ,,7 1J~ ~~~~~~~~ 1622 0. TEMP (C)-— i~~5~.0 f —  T ~~~~~~~~~~~~~~~~~ ~~

w— --—---——-
412 4. I.&E + 07  148 2.~~5E.O~ 2233 0.- - 

1.
1’, 4 .2 9 , + Ø 7  1-89 i .71~~-(’4 28s.,> 0. .43•4

~~~~i~9 2.22~~,pT 23 9 1.43E .t~i. 314g ~~.1~ 1.62~~+g7 230 ~~~~~~~~~ 345’ . 0. lAS (M/ S)— 

~r i rfE~~T~~~~
-�

23 1 . 0 5 E + 0 7  ?71 ‘..46~~+O3 ‘.06 5 0.— — � ~r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~‘7 6 . X o E  +~~6 311 2 .64~~.O3 4676 0.
LI4 C 1 . 3 6 E — 0 3  1.17E — 03 5.Ot.~ -Oi. 1.6 7E —0 3

- - 

Average  par t ic le  d i s t r i bu t ion  ( N o/ M 3 -mm)  for the 360 second period beginning at2 2 1 7: O OZ,  Data correspond to Figure 14b in text . Irs bases of thin cirrus .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~(MU ) PR O 
~~~~~~~~~~~~~~~~ (MU ) PROBE 

277 5-t 1 .7 1E+~~9 26 2.~~8 E+G5 4373 2 . Ji~~+o~ ~7 1.Q8E,~~5 736 1 .06 E .j 2  “
~‘CVi~M)5 1 .- 3 tE+0~ 6? 7 . O O E . 0 4  1011 8 .9J~~.-p o 9.6797 9 .91E- ~07 87 ~~~~~~~~~ ~3 16 9. 19 c — 3 j— —— —

~:-~~~f-- — *— -
*:~~~~~~~

-—-
~
-
~~~~~ :~~~ 

‘T EMP (C)
12 ~.64E.0 7 1~.5 4.2O~ ,c~ 223 3 5 . 6 3 E — 0 2i~. ~~~~~~~~ 16) 1.3jE.~~ ~~~~~~~~~ i k ’ ~Tporp4i’

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~: 
—44 .8

19 1 . 2 8 E . 0 7  2 3,3 1 .47E,C~ 34 54 0. T~~s (M/ S)• 21 9 . 5 4 E + a 6  250 8 .53 E . j 3~~~
’ 

~~~~~~~~~~~~~~~~~~~~~~~~23 9.51E.~~b 271 7. l2 Ei-03 4 365  0.25 7 .51E.o~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
— 

~
2? l . 5 ’ ) E+ o 7  311 4 . 8 8 E + 0 3  4 676 0.

TOTWL S
-

~~~~~~~~~~~~~~~
----

~~~~ ---- - i .80P~~p3 1.80~ -o 3 3.7o~ -Q3

26 ~
‘

_ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_



- - 

- -:

Average particle distr ibution ( N o/ M 3 -mm) for the 900 second period beginning at
2146:OOZ. Data correspond to Figure l4c li-i text . In very small part ic les ;  good
visibility.
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periods f rom 21 l~~7, t h r o u g h 22 30Z .
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b m u l t i p ly ing
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(h) ~~

‘ loud p r ob e  values  by 0. 020 mm
(c- ) P s ’ecip probe values , except the 437 M m  s ize , by 0 . 30 1; 115 11 .
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