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Ia DAILY SOLAR INDICES 

Apr. 

1962 

Zurich Provisional 

Relative Sunspot 

Numbers 

RZ 

Daily Values Solar 

Flux at 2800 Me, 

Ottawa, Canada 

Flux 

1 37 88 
2 31 83 
3 30 80 
4 24 78 
5 27 76 

6 21 78 

7 23 77 
8 22 77 

9 15 78 
10 10 81 

11 21 88 
12 35 93 

13 55 102 
14 75 110 

15 84 111 

16 90 119 

17 86 114 
18 66 110 

19 71 109 
20 72 109 

21 75 112 
22 78 113 
23 75 108 
24 46 105 
25 36 101 

26 32 100 

27 32 100 
28 41 96 

29 44 93 
30 34 91 

31 

Mean: 46.3 96.0 

Mar. 

1962 

American Relative 

Sunspot Numbers 

rA' 

1 80 

2 76 

3 51 
4 21 

5 21 

6 29 

7 21 

8 23 

9 4 

10 0 

11 0 

12 8 

13 15 

14 14 

15 16 

16 24 

17 25 

18 29 

19 56 

20 55 

21 69 

22 68 

23 60 

24 45 

25 49 

26 46 

27 38 

28 27 

29 25 

30 32 

31 26 

Mean: 34.0 
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11.1 CALCIUM PLAGE AND SUNSPOT REGIONS 

APRIL 1962 

CMP McMath Return Calcium Plage Data Sunspot Data 
Apr. Lac Plage of CMP Values CMP Values 
1962 Number Region Area Int. History,Age Area Count History 

02.0 NIC 6382 New (400) (2.5) b /- Z 1 
03.6 SO 7 6379 6357 1000 3 i - Z 2 100 3 & - Z 
03.7 NO 7 6380 6358 400 1.5 Z - z 2 
04.2 S37 6383 k (200) (2) b /\ d 1 
04.4 N14 6385 New (900) (3) b / l 1 (60) (2) b / Z 

06.0 N04 6381 * 400 1 Z ~\ d 1 
08.1 S14 6390 New (100) (2) b z 1 
09.6 NO 5 6387 k 300 1 b 1 
12.0 S12 6384 New 600 2.5 Z - Z 1 
14.1 Nil 6386 6366 2400 3 Z - z 2 480 7 z — z 

14.4 SOI 6388 * 1000 1.5 b \& 1 
15.7 N15 6389 6368 600 1.5 z — z 8 
17.8 S07 6391 New 1500 3 z \ l 1 20 2 Z ~\ d 
18.0 N25 6392 New 500 2 z — z 1 
19.0 N10 6393 6370 4700 3 z - z 4 480 13 Z - Z 

20.0 S10 6394 6369 1200 2.5 z — z 3 
20.7 NO 8 6395 6373 3900 2.5 z — z 4 70 2 Z ~\ d 
21.0 S10 6396 6369 800 2 £ - z 3 
22.1 S14 6397 6369 1500 3 Z - z 3 220 3 b /\ d 
22.2 N13 6398 6373 3800 3 z - z 4 

23.9 S17 6399 * 200 1 b /\d 1 
24.4 NO 2 6409 * (200) (1.5) b /~Z 1 
26.1 NO 2 6400 6377 400 1.5 Z - 1 2 
27.5 S18 6402 6378 600 1 Z •Ad 2 
27.7 NO 6 6401 6377 600 1.5 Z “N d 2 

29.5 Nil 6406 New 400 2 b /- Z 1 
29.7 S15 6410 k 100 1.5 b /\d 1 

*New and Ephemeral. 

COMMERCE - STANDARDS - BOULDER 



MT. WILSON MAGNETIC CLASSIFICATIONS OF SUNSPOTS 11 b 

APRIL 1962 

COMACRCE STANDARDS BOULDER 



F
IN

A
L
 

C
O

R
O

N
A

L
 

L
IN

E
 

E
M

IS
S

IO
N
 

IN
D

IC
E

S
 

He 

s* 

R
 1

 

H(VJ JOCVJ 
H CM CA CM 

<8 
rH H OvO H 
cm h 

On CO X O 
rH rH pH 

HH Kr^OJ 
rH VO LA CA 

£"- LA N Kn 
H H La CM 

r-c^- x X lar- 
CM rH 

vO 
Pi 3 £ C— rH rH CM 

CM rH rH 
o cm 
rH CM CM rH 

O ^3 CM X CO 
rH rH 

t-co X H r— 
PA pa iH 

ca oo O X 
rH CM 

CA CM X X CMVO 
rH rH rH 

-p 
03 C^- 
© 

si 
U © 
o co 

<H 
O H Xoino 

SO CM CM CM 
Os p-.d'VO 
_cj "LAvo O vO 

rH 

Q_ctCM OVO 
VO CM H co 

O CM X CM o 
CMVO Ov_3 

CM NO CM _zfNO 
NO t—NO CA 

LA NO Q H NO On 
no r— O O la c\j 

rH rH rH 

'D 
O VO X CO CN 

CA rH rH rH 
CA O CM CA CA 
CA ~^3 ~^3 LA 

NOOnNJ 
CA CM CM 

la On X VO A- 
H CM CM 

LA CO CM CM On 
calala CM 

CM CM LA ca cA rH 
la ca la la la 

'u 

Ctf 03 

rH 

Pi vO vO CO -Zt CM 
CM CA 

03 
rH 0\LA~=3 r- 
H CM CA H 

rH H LA X O 
rlHH rH 

On CM x On P- 
PA _U CM 

pap-va x t— 
CA rH CM 

VO CM x X rmvo 
H pa <N 

£ H 
vO 

Pi 
03 

CO CO LA CO CM 
rH rH rH 

3 & 

"■S 
-p 

H rH 
X N P- rH X H CM 

PA PA CM 
CA C\J LA X vO 
CM rH rH 

PA O X X CM CM 
i—1 CM rH 

to 
© 

P? T> 

fE 

rH 
O CO H CO CO CM 

H H CM CM CA 
pvo 

HH CM CM 
CM Is— O -=3 CO 

vO -Zt CA -3 
LA NO NO CACO O 
LA rH CA LA _z3 

O to 
CO rQ 

o vO 
o PA X P- O P- 

CM rH 3°° 
cm r— la CO CA 
CM rH rH 

COC^XCM^ LA CA LA LA A- 
CA CA CM CM ca 

CA CA On CA CM On 
^3 rH CM CA ca H 

'u 
0 

-P *H 
£ H 
03 G 

rH 
Pi cS X X C r- 

rH CM PA 

05 ctf 
CM CO «^3 CAPd- 
rH CM ca3 

\A X X W\*A X co o <3 rH 
rH rH i—1 CM 

03 
cm lt. vo r- C^ 
H CA CM 

On LA X CM 
rH rH nO 

■fe S 

■p *9 

vO 
Pi 

0 
CM X X vO On 
iH H H 

03 03 
H 03 t^co 
H rH CM CM 

rnx Xf-m XO^H 
03 

Os r- ON NO 
rH rH 

LA iH X On C^-LA 
H CA 

to 
0 r- 

5 £ 

oH LA CM O vO vO 
CM rH rH 3 

CM X X LA0O 
CM rH 

X H cm r- cm 
i—1 CM cH CM 

VO -4 <N eo Os 
-^vO ^t'O CA 

O O CM OO C^vO 
LA CM NO H C— 

£ M 
o © 

CO W 

€ C3° H rH r*— LA 
CM rH 

w KO. p-_£j H«x^ X CO rH CM r- 
H H H 

^3^3 ^3 O ca 
ca 0A CM CA 

CM ^3^H\A CM LA 
CA rH 3 rH CM 

0 

03 U 
i 3 
T) © 

rH 
Pi O X X cm O 

CM CA CA 
rH 

<8 (8 
O CO o Qvo 
CM _^'C H 

r- X X cn cn calanS r^-co 
CM rH CM rH 

H CM X c^-co r- 
H CM _=3 ^3 LA 

vO 
Pi CM x X ON On 

-Z3 rH rH 

03 05 
-4 LA LA rH 
H rH CA rH 

03 
X CM CM LA CO 

rH rH 

03 
OONPJN4 

Is. 

p> 9 

\A X XU\1A CM ^3 X O' 0A On 
H rH CM CA 

CO 
o3 r- 

WT, 

£ s 
03 

oo X X -of os 
CM rH 

C5H CM CO NO vO 
O A- —if CM CA 
rH 

o X V2 -w iH 
u\co PA 

X _=fco w\ pa CO VO CO oo H 
vO vO r-J On co 

On HOD H O 
vO ^=3 c^nO CO LA 

S (0 
vO 

O v$ X X CISC'- 
rH rH 

3 C^-IAHIAPA 
IA Jmrl CM 

C- X o VO On 
CM ^ CA CM 

XH.ca^On 
CA LA NO -C3 

P-"LAP-0 H 
JfAP- t^vO 

vO 1A1A H CO H 
tA CM co PA ca PA 

CM 

S 03 ON 
O^H 

rH CM 0A-^1A r-CO On o 
rH 3 

NO C— CO On O 
rH i—1 H i—1 Cv! 

H CM CA-^LA 
CM CM CM CM CM 

vO r-CO On O rH 
CM CM CM CM CA CA 

n
o
 
o

b
se

rv
a
ti

o
n

s 
a 

- 
in

d
e
x
 c

o
m

p
u

te
d
 f

ro
m
 

lo
w
 
w

ei
g
h
t 

d
a
ta
 

*
 
- 

y
e
ll

o
w
 
li

n
e
 

o
b
se

rv
ed

 



F
IN

A
L
 

C
O

R
O

N
A

L
 

L
IN

E
 

E
M

IS
S

IO
N
 

IN
D

IC
E

S
 

I Id 

b 

nj ctj 

-p ^ 

S X5 

St 
h ® 
O to 

rH 
Pi cov\\ac-X X XU\ X K -=r-^r-^tco <p o X K e— o KOO M® w Ko 

04 04 OJ H NNrliHW 04 rH HrHOOJH 

vO 
0- Ox Oj- X X X r-j X X r-| X MIAvO HMD Nn H 

oH 4WWWK MOJ « H 4 Kcocoiu _4MK®'0 WO® VvOm 
laH 0\\A f*AH rH H (n'O 04 _4rH o~»_4\A O OO o-\r\ 

rH 

vO 
o riO® J K lUo X K N KJ'OO ro X K co 04 p O O X t- conOco 

Wrl JH 04 rH rH rH 04 r-l 04 rH C4 CO CO NO UN rr\ fr\ 

S
o
u
th
 
W

e
st
 
Q

u
a
d
ra

n
t 

(o
b
s
e
rv

e
d
 

7
 

d
a
y

s 
la

te
r
)

 

rH 
Pi JIAOn^A X H M CM « COvOOvCVJt-- IA ^ K \A O « Ov G X 

rH CM PA rH rH rH rH rH i—1 r-i CM CM GO —4 rH 

vO 
Pi rj £> oo un x X X o\ x X o p r- On_£J X X on o Kvpxw oj x o- 

oH 4COOCO X ^ppvr-i^K OO NfAlAC^ CO H H 1AVC \ACMQ «IA OvvO C- 
PA CM CM —1 r-i H iHH H rH rH 4^ r-j COlAfA 

VO 
O 0*0 Os Os ^ X Q\CO X M vO CM O CM PA voW^vOvO O'OO IAOnca 

C\J rH rH H rH rl H CO vO fAfA 

S
o

u
th
 
E

a
s
t 

Q
u
a
d
ra

n
t 

(o
b
s
e
rv

e
d
 

7 
d

a
y

s 
e
a
r
li

e
r
)

 

i—1 
Pi 

ctf 
Xr-i'V\\f\\S\ XAt^-CJC^IA W VO On H O O CM « X * O X «vO HvOvO 

CM i—1 CM rH PA p^ CM PA rHCMrHrH^irHrH i—1 «_4 t— PA rH 

vO 
Pi KisHOJn \A(2-vOooo4 oo Xo-\ooo- _J\o o X X X co X X rH 04 un c^n 

i-fi-IO4i-H04CN4rHOJrHrHr-( rH rH r\ 1^1 04 H 

rH 
X 0-00 COCO vO® OO J 04 _J rH -J rH CO NO O X X O- CN X X CO On CO 1A 

H 04 WHrlrlri VUA m r~\ On OnOnUN 

vO 
O X co -4 r^-UA PA C— UA PA CM v£> CM CO CM O UWAUAKW OWO X M t*- OIA4 

rH rH rH rH rH CM CM CM CM l/A C^-vO PA 

N
o
rt

h
 
E

a
s
t 

Q
u

a
d

ra
n

t 
(o

b
s
e
rv

e
d
 

7
 

d
a
y

s 
e
a
r
li

e
r
)

 

rH 
Pi 

CTJ 
X -4 On -4 04 O CNI1A04 1A 04XnOOCO O- rt 04 X X X O X X -J NO®® 

rH -JnO _J O-cc%04fnrH OA rl rH 04 040404 rH 04 NO r\H 

vO 
Pi X 04 o QCO CN04_3CQCN4 JK4NH vr\C4rr\XX X co X X o H On 04 

rH CM rH CM CM CM CM rH CM rH rH rH rH r-i i—1 CM i—1 i—1 

of1 H JO -JU-\ H rH r|®NO O _J 0- t- On no on NO XX lO-J X X NO C-nO CO 
NO cr\ NO NO U\o~vH CNJr-HHOMA UN _cf O- rH NO NO XAVNON 

rH 04 

VO 
o X'O-JQOn JH®NO V\ NOH o>NO O co 04 t- x X JXA X X rH 04 00 

inH JOJ CNJ 04 H rl H 04 C-N H f~J <^U\ -H 

04 
gj XI VO 
a ® o> 
O H 

H CMP\^tUA vO t^co (AO H CM PA-^liA vO P-CO C\ O HCMPA-^UA O P-CO 
H rlHHHH H H H H CM CM CM Cm CM CM CM CM CM 

n
o
 
o
b
se

rv
a
ti

o
n
s 

a 
- 

in
d

e
x
 
co

m
p

u
te

d
 f

ro
m
 
lo

w
 w

e
i^

it
 

d
a
ta
 

*
 

* 
y
el

lo
w
 
li

n
e
 

o
b
se

rv
ed

 



F
IN

A
L
 

C
O

R
O

N
A

L
 

L
IN

E
 

E
M

IS
S

IO
N
 

IN
D

IC
E

S
 

N
o
rt

h
 
W

e
st
 

Q
u

a
d

ra
n

t 
(o

b
s
e
rv

e
d
 

7
 

d
a
y

s 
la

te
r
)

 

pT* co n X XW X X oa On eo X va X uv o X O cm x c- O x X X X cm x 
CM f—f OA CM OA rH rH CM NO CA CM _=f _=* 

VO 

Pi COXXX4 X H £— On no On no Xn X rH X On<a X nSco Xvova X X X X ca X 
rn C\J <—1 CM rH i—i C\J »H rH CVJ c*"\ 

cT1 VOXXX1A XCO'OHO ^tHXOOs JAX'OOX n3 co X no On X X X X cm X 
OA CM r\iH rl rH rH -^1 VA VA On OA rH O 

vO 
O cm X K K4 XlAHtovO WO Kcoco co X'OJX wia X X X X cm X 

OA H H H rH rH OA oa oa rf h- oa 

S
o
u
th
 
W

e
st
 
Q

u
a
d
ra

n
t 

(o
b
s
e
rv

e
d
 

7
 

d
a
y

s 
la

te
r
)

 

H 
Pi OXXX1A X X O cm go cm a? x via X va X r-S X n£> O X O O XXXXcmX 

H rH H OA fH CM rH CM CMCM OA_S 

vO 

Pi M2XXXH XX'OOVN o J MW K H X vava x On K^cm xXXXcoX 
iH OJ i—1 CM rH i—1 CM i—1 rH CVJ rH 

C5H NO X X XVA x P rlnw J'O XcOno On X -Cj rH X O'OXnSE'- XXXXCMX 
CM rH CM r-i -O CM CM OA m OA H NO 

vO 
O ON x X X CM x VNnO CM OA X VA p qX VAVA x CAJ XCJCN XXXXOnX 

rH rH OA CM CM CM rH *-f rH _Ct rH 

S
o

u
th
 
E

a
s
t 

Q
u
a
d
ra

n
t 

(o
b
s
e
rv

e
d
 

7
 

d
a
y

s 
e
a
r
li

e
r
)

 

rH 
Pi 

vO 

* 

co va X X va o X cm va x cqco x On va XXXC-X M440^ cSxiAXoX 
iH rH C\J CVJ i—1 »—1 rH rH i—1 CVJ «_zj rH On .-Zj 

—4 cm X X co rH X CO ON X r^ a- X c- a- X X X CM X x CO 03 t'-u-M « XJXffl H 
H rl rH r-i H rH CM CM 

rH 
O VACO X X NO JOOCO K NO On NO On O K K X ^ X On OA On O CM Q X n-0 CA Q X 

OA rH CM rH CM H CM_4VA_SrH UN VAnO 

eP CM J X Hn CM VAf~-VA X vScO 1ANO Ut XXMvOX NO VA O OnVA CO X VAOnE-- X 
CM rH H CMlA-SrH CM CM OA 

N
o
rt

h
 
E

a
s
t 

Q
u
a
d
ra

n
t 

(o
b
s
e
rv

e
d
 

7
 

d
a
y

s 
e
a
r
li

e
r
)

 

fH 
HJUA XXO IAXIAO X NO On X CO O XXXCMX X IAnS OVA VA X A- X O X 
CVJ <^\ C^CVJrHrHrH rH rH rH rr\ rH On CVJ 

vO 
r-CMXX'O oa X co t- x X'O'O X X X o X x a- caoo va co X va X va X 
rH CM CM rH rH rH rH_3rH 

oH HpXM-3 oo NO CM CO X ^NNVOIA X X X p X Joohvao H K4NJ-X 
CA CM 3 rH H H rH CA oa CM VA VACO CM H CO HnOCO 

'O 
o a-co X Hva novaonvax <3 _4 O cm va XXXmdX co oava-4co On x H co a- x 

rH ?H rH rH C*^ CVJ rH ^ —Zj 1A rH rH .-Zj \A 

rHCMCAHVVA NO A-CO On O rH cm CAh4VA NO A- CO On O rt CM oa_4VA nO 0—CO ON O r-i 
rH rlHriHri H H H H CM CM CM CM CM CM CM CM CM CM CA CA 

n
o
 
o
b
se

rv
a
ti

o
n
s 

a 
* 

in
d

e
x
 

co
m

p
u
te

d
 f

ro
m
 

lo
w
 w

e
ig

h
t 

d
a
ta
 

*
 
■ 

y
el

lo
w
 
li

n
e
 

o
b

se
rv

ed
 



P
R

O
V

IS
IO

N
A

L
 

C
O

R
O

N
A

L
 

L
IN

E
 

E
M

IS
S

IO
N
 

IN
D

IC
E

S
 

iif 

N
o
rt

h
 

W
es

t 
Q

u
a
d
ra

n
t 

(o
b
s
e
rv

e
d
 

7
 

d
a
y

s 
la

te
r
)

 

rH 
Pi X K Uccj o O p- X X P-c§ o X X <3 X X X X X X o -S X XXXXX 

CM CM _4 CM UN N H H CM rH CM 

vO 
Pi ^ X X vo co x ><{ On ovvo HW OXXttH WXcOf^X XXWHW 

rH H CM rH —rH rH rH rH 

Xm X H O' x uuaia M K 'Ooo C\ «vo HKcSvor^ 
vo m H rH cm cm _4 r-rHOr- r- PN H p- 

rH rH rH 

vO 
O X4XXN U\vO ON K X JCOJX X f- H -4 X O X K » co cm X X<y\ X X 

CM CM rH H H CM XAOffl IA NWH UN 

S
o
u
th
 
W

e
st
 

Q
u

a
d

ra
n

t 
(o

b
s
e
rv

e
d
 

7
 

d
a
y

s 
la

te
r
)

 

rH 
Pi X X X co On JOOH X X VP Sco X X X X 

<r\ n n rH c*-\ rH 

vO 
Pi XXXUNH ocSrHXX cm CO UN X X JXXXX X x <3. X X xxxxx 

m ON rH CM rH CM 

i—1 
O 

cU nj 
XVOXXO HCCCO ‘,i x On co P- X X unco O X on xxo C—no X X CM X X 

ON CM rH ON rH _CJ r~- C" P- CM iH ON CM 

vO 
c5 

cj CTj 
Xco X X C\J NJOJ X X IAVOVO X X CO On H X vo >\ X rH CO .3 X X^ X X 

rH rH rH H OJ ^ 0~\ rH CJ rH 

S
o

u
th
 
E

a
s
t 

Q
u
a
d
ra

n
t 

(o
b
s
e
rv

e
d
 

7 
d

a
y

s 
e
a
r
li

e
r
)

 

rH 
Pi cm co X -3 UN X no cm x X XXXXX x X oo-=fco X X X X co <5 X X O 

CM rH CM rH CM rH UN rH HrHrHCM 

vO 

pi NO CM X CO ON X -4 rH X X XXXXX XXUNOncS, X X X X -4 1§COXXrH 
rHrHrH H CM rH CM rH rH rH rH 

rH 
O cm no X co co X _4no XX XXXXX CM X X c- O oo no X X H ScmXXH 

M on _4 0OOnOnC'-HCMCMC>N 

c$P no -4 X UN UN X CNNO X X XXXXX -OfXXcO_4 OnOnXXOn mJX X4 
HH ON C-NUN UN ON rH rH rH 

N
o
rt

h
 
E

a
s
t 

Q
u

a
d

ra
n

t 
(o

b
s
e
rv

e
d
 

7 
d

a
y

s 
e
a
r
li

e
r
)

 

cmJS-XnSp- x un ha X X XXXXX X X-4oif XXXXNO co _4XXO 
HrJ m H CM H On CM rH rH CM 

vO 
Pi NCO XWNC x H un x X XXXXX X X OJN j X X X X eo on cm x X cn 

CM rH CM HlArl rH rH rH 

rH 
O HCN X-4co X-4H X X XXXXX x X-4cn co o X X Un cm o X X cm 

c*-\ \T\ H rH CM C\j On On O. CM CM Lf\ 3 

o cooX-4r- x on On X X XXXXX H X Xmm H on X X H <’}Naxx'£>, 
H CM rH CO rj NO UN CM rH CM CM 

CM 

§ 
O <C rH 

rH CM on-4 UN NSf-CO CNO rH CMON.-4UN 'O CNO rH CM ON_4UN vo P-co On O 
H i-HrHr-HHH HrHrHrHCM CMCMCMCMCM CM CM CO N ON 

n
o
 
o

b
se

rv
a
ti

o
n

s 
a 

s 
in

d
e
x
 
co

m
p
u
te

d
 f

ro
m
 

le
w
 w

ei
g

h
t 

d
a
ta
 

* 
“ 

y
el

lo
w
 
li

n
e
 

o
b

se
rv

ed
 



Ilia 

1
-
'
—

 
P

R
O

V
IS

IO
N

A
L

 

IO
N

O
S

P
H

E
R

IC
 

E
F

F
E

C
T

 

G
-S

W
F

 
o o O s0 o ao o o O O 

i t 
rg rH rH CM CM CM 

X 

< 2 x 
2 Z 

o O O r- o CM 4 o 4 CM O o O 4 O O 4 o o o o o 
2. in CM CO a0 O 4 rH CO CM nO <M CM n0 CO 4 O 'O in no in in CO 

T a: < o • « a • « « • 9 • 
M n cc Q rH rH CM CO co co rH rH 

< 

u 

o cm o O' o rH CM o 4 rH O O o rH O O n0 o o o o O 
in cm 00 CO C\J 4 rH CM CM 4 CM vO m co CO in O' CO 4 ao CO o 

• • • • e • 
,_1 r-1 

2 

CD r- 00 O CM O O CM O' 4 co 4 4 O o 00 CM o vO 
in CO o o O 4 rH in o CO CO •—I CO 4 rH 4 CM o in 

z . O r- (N o CM rH O' rH O' ao i-H CM CM CM 4 in co o o 
1 3 

rH 
cm o CM o CM o cm CM CM CM CM cm 

» Q co rH CO CM CO CM CM CM CM CM CM CM CM CM CM CM rH CM CM CM 
o D 

■ U l l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 + 1 1 1 
E O 

c rH rH r-H 1-4 HH 1—4 rH *H 
rH rH 

1-4 1—1 
rH 

Q o O 

2 £ 4 O' o L 
> s O 

1 1 CM CO 4 
Q *- 

2 

X ..1 z CO O' 4 4 in in m in in 
o O r» r- co CO CO co ao ao CO 

Z < o co CO CO CO co CO CO co CO 

z “• s 
vO 'O nO O '£> vO nO >0 'O 

o 
in o O' o o o NO r*- 00 O' co m rH CM CM in o CM cm co 4 4 in 

< UJ *2 f— CM CM CM rH Qn t— |— 1— ►- CO CO h- 4 4 CM I— 1— l— in •— i— CO *— 4 4 p- 1— CO CO in r~ 1— 4 4 4 4 4 4 ►— 
X QC cr 3 UJ LU UJ 3 (X CC cc CC 3 3 CC 3 3. 3 cc cc cc QC CC 3 CC cc 3 ir 3 3 CL cc 3 3 3 CL 3 3 3 3 3 3 

n o 
& CL d. in O' CO O' vO a CL CL CL O 00 CL 4 vO r- CL Q_ Cl CL CL O' CL CL O' a vO CO a CL rH CM nO O CO CL O' O' O' O O O CL 
<• i- UJ UJ r-H O O o o LU UJ LU UJ rH o LU O rH o UJ UJ UJ LU LU o LU UJ o 3 0 0 3 3 rH rH o CM rH 3 O o o rH rH rH 3 

cz cc Z lO CO CO Z a: cc CC cc z z CC Z CO z QC QC CC CC CC CO QC CC cO CC CO l0 CL CC z z CO c0 CO CC z z z z z z CL 

UJ UJ UJ UJ UJ LU LU UJ UJ UJ LLJ 
cc cc cc QC CC CC CC CC CC CC CC CC CC QC cc cc cc CC QC 
< < < < < < < < < < < < < < < < < < < 

X to _j -I CO 00 r- O CO _J 3 3 3 o o 3 CM o -J -J 3 3 3 3 3 CM 3 3 3 4 co 4 4 O 3 ao cm o o 3 
< < u_ li_ m co CO CM O u_ LL u_ u_ o o u_ o 4 LL u_ U_ u_ U- Ll U in Ll 3 3 CO CO rH CO 4 3 4 CM m o 3 
^ £ vO h- r- O' CNJ o 4 CM rH rH co rH CM CM CM in co O' o 

O O rH rH rH rH CM O o o o o CM o CM o O O o O O O O CM O o o r-H CM CM CM CM o rH rH rH CM o 
z z z z z z z z z z z z z z Z z Z z z 

Q 
z o o o o O a 

> H o m o h- p- m so o in in O CO CO o o CO o in o o m o •JD in o O' m r- o m o o CO 4 O O m r~ no m m p- in 
UJ to z co r-H r-H 4 4 CM rH o 4 rH CO O o CO o rH in 4 o o 4 co 4 rH o in rH rH o 4 4 m CM O CM O o rH O CM CM 4 rH 

m UJ cm co r- r- r- O' cm CM nO rH CM O O in o CM rH CM 00 O' 4 r- O' CO 4 rH CO O' CO in ao rH CM CO O 4 m 'O O' o o rH O 
o 

Z. 
o o 

*“• 
rH CM O o rH o o o CM o O o o rH *"* 

rH rH CM o O CM CM CM O O 1-4 
rH rH CM CM CM o 

LU UJ 3 3 3 3 3 3 3 

K m o 4 O' <NJ p~ CM in o o O CM r- o 4 4 o o o in o m o o in CO O CO O o o CM O O in O o m CM O' CO CO O o 
< .—t o in f\l CO rH O rH co CO co in in o O in o o o rH o 4 4 o 4 4 O m o CO CO CO CO rH CM CO CO m 4 rH CO CO m o 
to rH on sO p- O CM rH '0 o rH CO CO CM O rH rH CM co 00 CM NO co CM co rH CM CO O' O' m ao rH CM CM CM rH co in ao O' O' o o 

O o rH CM O o r-H CM CM O CM o O o O '"H O CM O o o o rH CM CM CM CM o r“l 
r-1 rH rH 1-4 CM o 

INI 
cl vO CM (M CM CM CM CM co CO CO 4 4 4 4 4 4 4 in m in vO NO n0 s0 n0 vO nO n0 s0 O r- r- r- r- L r- r- 00 

< a O' O o o o o O O O o O o o o o o o O o o O O o O o o o O o o o o o o O O O o o o o o o o o 
U < rH 

Q v- Q ^ O 3 3 3 a o 3 d O 3 
UJ < LU < UJ < -I 3 UJ m —, 3 3 3 3 3 
UJ UJ LU LU UJ 3 LU _J X 3 3 LU o: 3 3 3 3 3 I I X X I X 

< X Q. X a. x -J a. UJ 3 3 X — h- I 3 X X 3 t- L 1— »— i— f— 

o o < O O QL 3 O O < < < < < < 
lj U CJ u u z lj z X z z LJ CL U LJ z LJ LJ z X s: z z z z 
o < O < o o < UJ LJ o o O < CL O o O O o L.J u u u LJ LJ 
3 CO -J CO _J I CO -% X X X 3 U < 3 X 3 3 X 51 z z z z z 

► LJ L_J U LJ LJ 

tn 
w 

< 
-3 
3 

K 

< 
3 

O 
cn 



nib 

8 
a 

» 
§ 



lllc 

in 
w 

K 
< 

lu 

ffi 
< 

o 
in 

u, 
3 

► z H cn 

o 
6 t 

cn 

o 

r- o 43 o 4 o o O Ol CO o O CM o O O' o O 00 4 o rH o CM a 
t— c rH OJ rH rH rH rH OJ OJ OJ Ol rH rH OJ rH OJ rH rH oj rH CM CO CM CM CM rH 

z “ 
rH 

4 4) 
x 4 r- 

X 

z 
9 x 
$ 

w ■4- in o co o 4 O o o O o 4) O O 43 o o O CO O O C0 in CO m 4 o 4 m 04 4 43 m in 
z 0- m in co 4- co r~i Ol 43 m rH in 43 OJ m o CO r- rH O O' O' O o in rO O 43 43 CM 43 4 o 

< o o • • • • ® ® • • e • • • e o • « • « « • 
ui f—4 rH rH rH 4 m rH 4) rH rH rH rH CM rH rH 04 rH rH CM rH rH 

'< 

O < JT 

4- in O OJ O O o o O o O O' 43 o r~ O o O o o 4) O O in r*- 43 m 4 O CM in O 4 O m CO 
_ in in 4) CO in O OJ 4 CO 4 CO CD Ol rH 4 OJ o co o- rH CO o- 43 CD O in CO r- O 43 43 04 vO 4 o 

'j 4 • • • • • • • • • « • 
UJ tc Q rH rH rH CO rH rH rH CM 
Z 

” 

0- a o 4 a Ol r- OJ 4 CM 43 O o CO CO o o in 4 co O rH 04 43 4 
in m 04 O rH o rH 4 OJ CM in o CO CO co OJ 4 4 4 CO m in m m 4 

z 
(- 04 04 CO CO OJ CO 43 r- O' O' O' o O in 43 r- co CD O' O' O' o rH CM 

OJ OJ OJ o o o o rH CM CM CM 

O 

C
O

N
D

. 

co 04 CO CO CO Ol OJ CM OJ OJ CO CO CO co CM CM CO CM CO OJ CO CM CO 

m U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 + 1 1 1 i 1 l 1 1 1 1 l i 1 1 1 1 1 1 
O «c r“* •“* -* *"• *”* r-t OJ 1-1 rH rH ""* r"H •"* pH 

i—l i—1 
•“* 

O Q O Q 

z £ in o m in oo rH 

c 
1 i 

z 

m OJ co co 

i z 43 in in m co co 43 4) 
o O CD O' O' O' O' O' 00 CD 

Z < o CO CO CO CO co CO CO co 

z “• “ 
4) 4) 43 4) 43 43 43 43 

o 
-4 in *4 OJ CO in CO o- 4 4 H o o in O O m O' O CO o o in O' O' 43 43 r- r- CM rH rH CM 04 CM rH CO OJ 4 

< to w O O O in in 4— 4— 43 O 4- 4— 4- o o O 43 43 CD O' CO O' O' in CO J— in in in rH rH rH rH 4 4 4 4 (M CM CM CM CM CM OJ CM OJ OJ CM h- 
X Z Q UJ UJ UJ UJ UJ cr CL UJ UJ a: CL CL UJ UJ UJ UJ UJ UJ UJ UJ UJ CL UJ UJ UJ -i 3 UJ UJ UJ UJ jC 3: 3 UJ 3 3 3 3 3 cr 

£ o o 04 in co a Q. 43 o a CL Ol rH O o O O r- CO r- O' CO rH 4) CL in r- o- CD Ol o CD O' O' co 00 O' r~ O- o rH r- O 43 O L rH a 
H rH rH rH rH rH UJ UJ O rH UJ UJ UJ rH rH rH rH rH o o o o o rH rH UJ o o o O rH rH o o o o o o o o rH rH o rH O rH O rH UJ 

z z z z z <r CL z z CL CL CL z z z z z z z z z z z z CL z z z z z z z z z z Z z z z z z z z z z Z z cr 

UJ UJ UJ UJ UJ UJ UJ 
z> CL a a CL CL CL D CL 

< < < < < < < 
sj $ oj 0- O' o o _J 0~ _J -1 _J a Ol r- o- OJ 4 OJ 43 o o _l CO CO o o in 4 CM o CO CM in 43 m 4 _j 
< < O m in rH OJ U_ Ll o u. U. U_ rH o o rH 4 Ol OJ CM m o co IL CO CO OJ CM 4 4 4 4 m CO in m in in m m 4 4 4 a 

co 04 OJ CO CO CO OJ co co •J3 0- O' O' O' O' o o in 43 r- r- r- CO CO CO O' O' O' O' o o rH rH CM CM CO 
fM OJ OJ CM CM o O O o o o o o o o rH CM CM OJ CM 04 CM CM O 

z z z z z z z 

Q 
z Q o O o o o a Q Q Q 

> Q o 43 O O O in in o- m o o o o o 43 O' m o co CO co in co in CO o rH CM 4 o in r- C0 43 co 43 CO o 04 O CO m 
ui </> z 04 o rH 04 4 rH 4 o 4 CO O CO OJ OJ Ol 4 o in co in rH o 4 rH 4 rH 4 CM 4 CO OJ o m m 4 o CO in rH m m in o in in 4 4 
m ui co CO CO CO co CM OJ CO CO O CO OJ CO CO 43 r~ o O' O' O' o o O CO in 4) 43 rH 4) r- r- CO 00 CO 00 o O' O' O o o rH CM CM 04 co rH 
O 

z 
04 OJ OJ OJ OJ o o o o rH rH 1-1 rH rH Ol ■“* *“* rH Ol O O o o o O rH 

rH CM '■"* rH CM CM CM CM CM CM CVJ CM o 

UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ LU UJ UJ 

£ co 4 0- OJ 43 m o 4 p- o o o a o o 4 CO o 4 CO in m Ol in in co o o CD O m O' CO m 00 O' O' CM 04 O rH CM CO 43 rH 4 a o 
< in in in O O 4 CO o rH CO O CO rH o o rH CO rH rH rH in in in Ol 4 co 4 CO O CO rH rH CO co CO CO CM CO 4 CO in m m m 4 4 CM CO 
in 04 04 04 CO CO rH Ol CO CO CO 4 rH OJ CO CO 43 r- O' O' O' O' O' CO o oj in in 43 rH 43 r- r- ao 00 CO O' O' O' O' o o rH rH 04 OJ CO rH 

04 04 OJ OJ CM o o o o o O rH 
rH rH rH rH 

rH 
rH CM o O o o o rH 

rH *■"* rH •“* 
rH CM 04 04 CM CM CM CM O 

£ r 
kr 
4) CO co co CO CO 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 in m in in m •n in m m m m m in in m in m m in in in in in in 43 
> rH 

1-1 < H 

z 
Q 
< 

:4 D O 34 Q _J -J cO Q O O D Q C» -i Q Q o o D 34 34 D D a 34 D 34 D 34 D 
< _J UJ < UJ Z z o UJ UJ UJ < _J < UJ UJ z UJ UJ < UJ UJ _J < < -J _l UJ < _J < -J < _i < 
UJ D UJ UJ UJ 4 4 “3 X X UJ UJ UJ UJ D X UJ UJ UJ _J -J _j UJ UJ UJ UJ UJ -> UJ UJ Z> D UJ UJ UJ Z> UJ D UJ 
a _J I CL X ►— ►—1 m 4— 4— X X X Q. _J >— CL I X UJ UJ UJ X X a X X -J a a _J -1 X a _J a -J a _) a 

O 4: < < 4— < < 4 4 iL O < iL iL < a n C3 iL 34 iL 34 O o O 34 O o O 
u z u LJ u o C3 -J X X u LJ W VJ z X L3 LJ W o z z Z LJ L J LJ L3 LJ z LJ LJ z z LJ LJ z LJ Z LJ z LJ 

CO < o o < o o O < LJ u o o O < o u < O o o UJ UJ UJ O o < o O o < < o o o < o < o < o < 
I _l m _i 4 4 m X x -I _J _J m X X m -1 _J 3 _J -J in _J X L/) in X X -J m I m x 1/3 X in 

v 1_u u u 1_L 1 1 i LJ 1J i j i i 1 1 1 Ll u L 

§ 

§ 



Hid 

► s 
0 

> 
0 

IO
N

O
S

P
H

E
R

IC
 

E
F

F
E

C
T

 

G
-S

W
F

 

CM CO ao 4 m o o o o in o o o o O O 
X H o r—< CM rH rH rH CM CM rH CM rH CM CM CM *H CM rH rH 

2 “ rH 

CO M3 CM 
4 m h* 

5 S X 
• 

z 

«/, '■0 oo o O o o o o o O o o o CO CM O CO O co CM o O o o o O o o rH 'O O o 
z in CM o o CO 4 ao CO o O CM m o vO co O' vO 4 r- o CM CM CO 4 O O O' sO <—• 00 4 4 
s±! a; < S’ o « 
ui n 

W Q 
CO CM r-H CO rH rH CO 4 r-H 4 rH co rH rH rH CM CO 4 rH 

K 
D u < JJ CM 

O in O o o o o O o o s0 O' CM O O' o m 4 O o O O o o o o CM CM O O 
in CM O' o O in in in o 4 s0 CM ao in co m 4 CM CM o 4 o O o O' 4 r- vO co 4 

2 ® « • • * • 
cc LJ r—4 co CM CM CM ao 4 

2 CM 

h- CO CM O' o in o M3 o co r- vO r- sO in r- 4 vO T*- O o H 
cO r—1 r-H o r-H CM CM CO 4 r-H 4 rH 4 in rH in CO CO co in in rH 

. H CM CO O' o o O O rH r-H CO rH in CM CM rH r- ao O' o rH rH CM 
1 D O o o CM o CM CM o CM CM CM CM 

w a CM CM CO CO CO CO CO CO CO CM CO CO CO co CM CM CM CO CO CM r_, CO CM co rH rH rH 

O 
z 
D 

£ U 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 I 1 i 1 
6 < "■* rH rH •"* 

rH 
rH rH rH rH H 

CO CM rH rH 
rH 

rH rH 

o o> o O o Q O Q 

< z H %£> 00 M3 CM co ao m O' in in O 4 
► ~ ' 1 CM r-H CM rH CM CM CO co CM iO 

a 
2 cm r—i 

X .,i z in M5 CO v0 M3 M3 M3 O CO vO co <o CO CO 
O O O' CO O' ao ao CO CO CD O' ao O o O' O' 

2 < a CO CO CO co CO co CO co CO CO co CO CO CO 

2 “■» 
vO M3 o M3 M3 M3 M3 vO vO vO O D vO n£> 

o 
4 < CO -o co CO rH co in O' r- in s0 r- CM o O' rH 4 O' CO CO co 4 vO C0 O' r- CO in ao CM CO 

< u w CM CM vO M3 CO CM CM CO CM CM CM CM CM CM <M co CO CM CO »- I— i— f— 4 4 rH rH 4 rH h- l— h- 1— I— o o o o in in in in o ►— o O O 
X 2 Q 3 3 UJ UJ UJ 3 3 UJ 3 3 3 3 3 3 3 3 UJ UJ UJ cr CL CL CL 3 CL 3 UJ UJ 3 UJ CL CL CL CL CL LU UJ UJ UJ 3 3 3 3 3 CL 3 3 3 

Q  CO fO n u o n n o 
IX ao CO 4 in h- O O' co ao co O O CO O rH O CO O' CO a 0. CL a O' 0. O CO O' CO r- a CL CL CL a O 1—1 CO CM CM O CM CM vO CL ao O O 

H o O o o o r-H O o O O r-H r-H o rH rH rH o o o UJ UJ UJ UJ o UJ rH o o rH o UJ UJ UJ UJ UJ o rH o rH rH rH rH rH o LU o rH rH 

z z z z z z z z z z z z Z z z z z z z CL CL CL CL z CL z Z z Z z CL CL CL CL CL z z z z z z z z z CL z z z 

D CL CL CL CL CL CL CL CL CL CL CL 
< < < < < < < < < < < 

CO o o o CO CO O' D p- CO _J _) vO vO in Is- vO in _J _J _) 4 r-~ vO n- CO o o rH _» 
< < rH rH CM 4 rH rH CM rH 4 4 U_ U_ U. U_ rH u. 4 CM 4 in rH U_ Ll_ Lu Lu Lu O in CO co CO in in rH U_ 

CO o O r-H CO co r- ao rH rH in 4 in CM CM rH CO h- O' o o rH rH CM 
o .—1 rH CM <M O O O O o O CM CM O O O o o o rH CM CM CM CM CM o 

z z z z z z z z z Z z 

Q 
2 o a o o o Q O o Q o z> o Q o 

> J a o o C\J CO o CO CO ao O CM O' O r- 'O o rH O CO 4 o m o m CM m CO O' rH CO vO m m o o o o in co n- s0 4 o CO CM in rH CO M3 
w (/) z 4 CM CM CM CO CM CM in in 4 CO co CO CO CM UO in o o 4 CM 4 CM m CM 4 o co CO CM CM in in o in CM CO o o 
m UJ H CM CO O' O' o o O O rH rH r-H CO co CO CO r- ao rH rH 4 o rH rH in co in m CM CO rH rH o o CM rH co o o o o CM rH CM CM r~ CO O' 
O 

Z 
o o O O rH rH rH 

CM CM CM o o O o o r“‘ rH CM CM o o o o CM CM CM CM CM CM CM CM o o o o 

UJ UJ UJ UJ UJ UJ UJ UJ UJ LU UJ UJ LU LU 

£ aT\ CO M3 r- CM in o CM 00 4 m in O' rH rH r- CM in vO m o m o sO o 4 rH CO CM o o m m m in 4 o CO CO 4 in O r- O' o GO M) 
< CO r-H O o m o r—1 r-H CM co co o o rH rH CM rH 4 4 rH o 4 CO rH CO 4 CM 4 m o CO •H 4 rH 4 CO 4 rH CM co co 4 4 O CO «H 4 in <A CM CO O' O' O' o o O r-H r-H rH CO CO CO CO r- CO rH rH CO o o rH in co 4 m CM CM rH rH 4 r" o o CO O' o O rH rH CM rH r- CO 

O o o o o rH rH CM CM CM o o o o o *"* CM CM o o O o o •“* CM CM CM CM CM o o o o 

^CL sO sO vO M3 MD s0 M) M3 M3 M3 M3 M> vO M3 vO 'C vO 'O 'O >£» r- r- r-~ r*- r- r- CO co co 00 CO 00 CO ao CO CO ao ao 00 00 ao O' O' O' O' 
<CL O' rH 

< 

in 
w 

« 

< r. 

£ 

K 

H-l 

o 
m 

a a q 
< < < 

_j_i cd cd aD > v: v: ^ ^ 
Z Z i/) i/) O oO O c/> o o<<< < 
V v: -J “) ~) _l 1XJ“)UJUJliJXLLl 

—‘UJ'—’i/)*—'lOLU*—*l/)K— LUUJQ.Q- cl »- cl 
<<Qda KahQCt h< qq; < 
oozQ.o._ja_jza._)5:zQuuu2:u 
OOLU<<<<<UJ<<UUJZ<<<U< 
V iC3UUi^U^3UiflX 3 O «/) cD i/) 21 CO 

^ ^ o o 
< < UJ IU 
LU UJ LU UJ 
aan 

u u u u 
< < o o 
</) l/) _J —J 

^ o 
< UJ 
UJ UJ 
CL I y- x x a _j i x 

< iC O ^ ^ 
z u u u z u u 
U o o < o o o 
Z J J CO I J j 

_I —I _I 
UJ UJ UJ 
O O Q 
z z z 
UJ UJ UJ 
3 3 3 

LJ U I l.l I I I I I 



Ille 

pH 

► s 
o T s 

C/3 
3 
co 

> c 
C/3 to 

a. o 

vO o cn O' o O' o o O 4" o o 
* f— o •H cm cn <M •—c *H rH CM CM rH CM CM 
2 

o O 4 O o 
in 4 >0 

H n • « « • 
< 
2 

2 x 
5 

CM CM CM 

«o O o 'O o o O o O' sO CM O o o O sO o o o O O o H o O o O O o o in o ao o o o 
z o o o o r- o CM 00 CO <—• O' CM o CM CM cn cn 'O O' m sO -O vO o O o o CM 4 cn vO o sO 4 r- in 
2 EE < S' • • • • • • • 
UJ cn vO cn cn r- cn cn CM m CM t—i cn H rH CM Is- cn cn cn rH rH rH r- m o 

D 

< 

u < u 

GO o O' o CM co o O m O CM o o o o o O CO CO CD o o o m CM O o o 
in r- CM O' 00 CM O' o CM CM cn cn cn sO O' m in in in m O' cn CM sO vO cn in o 

'tf • • ® • • • • 
UJ EE ° m cn CM in CM i—i cn rH rH cm CM rH rH rH m 

M 

in -3- o CM O >3 CO h- in CM in 4 C0 4 O CM CM m 4 CM CM CM CM 
CM m cn m <r 4 cn cn o 4 4 CM CM cn cn 4 cn cn cn in CM o O 

2 
l— O' O' cn O' O' o o rH cn cn rH «H CM r~ CM cn cn <n co O' o O 

1 D o o CM CM CM <M CM O o o o CM CM 

o 

C
O

N
D

. 

cm <n rH CM cn cn CM cn CM CM cn cn CM CM CM CM CM CM cn m CM CM cn cn CM cn CM CM CM 

pj. U 1 + + 1 1 + 1 1 1 I i 1 1 1 1 1 , 1 1 + 1 1 1 1 i 1 i 1 + 1 , 1 + 
O < r_l 

H 
*”* r"< •"* r~* r“l 

CM CM CM rH rH rH rH 
rH 

rH rH rH 1-1 rH r_l 
rH rH 

r-t CM <M 

3 3 o 3 O O o O <3 (3 

«t z £ CO vO O' O' O' cn vO >3 •O CO ,H vO CM CM 4 CM CO CD CO O CM 

p 
1 i 

2 

CM m cn m cn 4 O' CM CM CM r- 4 4 4 

s U Z cn in in cn cn in in cn cn cn in cn cn cn cn cn cn cn cn cn cn cn cn cn cn 
« O O' O' O' O' O' O' O' o O' O' O' O' O' O' O' O' O' O' O' O' O' O' o O' O' 

2 < 6 m cn cn cn cn cn cn cn cn cn cn cn m cn cn cn cn cn cn cn cn cn cn cn cn 

2 a. ^ o O vO vO s0 vO 'O vO vO nO vO sO sO vO vO vO 4) >o o s0 4) NO vO o 

o 
00 o o in in >3- O' O' m co o o rH O' o 4 cn CM cn cn cn CM O o 4- CM 4 r- m rH h- ao ao o O CO o o o O' co <m ao O in r- r^ 

< o CNJ CM CM o O o o ■—1 o rH o O cn cn cn CM CM CM CM CM CM rH CM cn CM CM CM 
o O 

2 e3 3 3 UJ UJ UJ 3 3 UJ UJ 3 3 3 3 3 3 3 3 UJ 3 3 3 UJ UJ UJ UJ 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

£ O' O' r- r- r- O rH CO O' f—H C- r- CD CO CO r- 00 r- O' CO O' cn r- O' CM O' O' ao O cm r- O r- O r- in r- 00 co co CD rH cn ao O in O' O O 
< h o O o o o rH rH o o rH O o O o O o o o o o o rH o O rH o o o rH rH O rH o rH o O o o o o o o rH O O rH rH o rH rH 

z z z z z z z z z z z z Z z z z z to z z m z z m z z Z z z z z z z z Z z z z z z z z z z z z z z z 

D 3 D 

u in o r*- cn CM r- o f'- CO O' r- m CM in 4- CO 4 vO O in CM r- m CM CM CM CM 
< < 4 cn in •3- m <n -3 4 cn cn cn o 4- 4 CM CM cn rH cn m cn rH m in CM O O 

O' cn in r- O' O' O' o o o rH cn cn rH rH cm cn r-~ o cn 4 cn co O O O 
o rH rH 

rH rH CM CM CM CM CM CM o o o o o rH rH rH 
CM CM 

Cl 
2 3 3 3 3 3 c> o O a Q Q a <3 o o D

 
D

 

Q o 3 o 

> n 4- CsJ in H CM CO in CO v0 -3- i0 co CM o o o cn CM r—< C0 o h- o 4- O CO o rH 4 O Q0 cn rH 4 O' o CM CM O 4 in ao Is- co 4 CO O 
u V) Z cn cn o in in in rH o m rH O o rH O cn rH cn o m 4 4 rH in o cn cn 4 CM m 4 4 o CM cn m 4 <n cn rH cn cn cn 4 cn 4 o in cn cn 4 
rn UJ O' O' O O' O' rH cn 4 cn in O vO CO 00 o O o o o O O rH cn o rH rH CM cn h- h- O' O' o o o rH rH cn 4 4 4 cn 4 4 r- CO O' o O 
O 

z 
o o rH o O 1-1 *■* 

CM CM CM CM CM CM CM CM CM o O o O O O O o o O rH rH r"H r~< 1-1 
rH rH 

rH rH CM CM 

UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

H 
v0 m O' CM in O' -o m CO 4) vO >3 CM m 'O 4' CM in vO r- O CM cn CM CD cn vO CO O' O' 4 cn rH m O' r~ CM 4 4 CM r- rH O s0 co o CD CO 

< o cm CM cn 4 cn m rH CM o m in cn m cn cn 4 4 cn cn cn in 4 4 CM CM cn rH rH rH cn 4 rH CM cn cn rH CM 4 rH rH CM CM 4 O in 4 CM m in 
VJ O' O' O' O' O' rH CM cn cn m m m O' O' O' O' o o o o cn cn rH rH CM cn vO r- r- C0 O' O o o rH rH CM cn cn cn cn cn 4 o 00 O' O' O' 

o o O o o rH pH •"* CM CM CM CM CM CM o O o o o o o o o 
** 

rH 
rH 

rH rH 
rH 

£ a: 
CM 
vO O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' o O o o o o o o o o o O o o o o o o o o o o o o o o 

5 CL O' CM CM CM <M CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 
< •3 

> > 3 D =5 O Q 3 O a 3 3 3 > 3 > 3 3 
o o z < < _) < _J < UJ < UJ _J UJ UJ 3 Z Z o z t0 o < 3 3 

_J 3 3 “3 _l _i X _j _i _j UJ UJ D UJ D X UJ UJ UJ X UJ 3 UJ 3 3 M? 3 3 3 3 3 3 3 3 3 X X X > 3 3 3 3 X 3 X 
< UJ UJ UJ UJ I—« UJ UJ *- UJ UJ UJ Q. CL _J CL -J h- a X CL l— X 3 I X 3 t—. r—< 3 3 3 3 3 3 3 3 3 f— *—• 3 CL 3 3 3 1— X h- 

3 cn 3 o: < 3 3 < o 3 3 O O < < m: O V o < < O cn CJ <3 O O o < <3 o < < < Ct cn 3 3 O < < 
z n z n o z Z X z z z U LJ z U z X u VJ U X t j z L / VJ z o o Z n Z Z Z Z z £3 Z z X X X a o U Z Z z X u X 

CD UJ z UJ z o UJ UJ u UJ UJ UJ < < < o u < O < LJ o o O o o o o 3 z 3 3 3 3 3 O 3 3 u (J u < z < 3 3 o u o u 
3 o 3 o 3 3 X 3 3 3 in c0 X CO I X in _J in X -j X 3 3 X 3 o 3 3 3 3 3 m: 3 3 X X X u O lO 3 3 X X 3 X 

► l_l i i i u u L 1 l l l LJ LI i J_J L L 1 1 i i I i i J 

co 
w 

PC 
1^ r) 
^ sD 

3 2 
P-. 

A 

K % 

< 

3 

O 
CO 



Illf 

cn 

w 

rt 
< 
►u 

u, 

K 

< 

O 
C/3 

C/3 

O O CO in 4 o o O O' o o o o 4 (NJ CO o o 
H O (NI pH co rH (NJ rH (NJ rH rH pH (NJ rH rH rH (NJ (NJ (NI rH 

s rH rH 

O o o o o o (NJ O o 
00 CO 0 in in GO in f- 0 

V • e • • • o • • • 
< S x (O (NJ (NJ (NJ (NJ (O 

to t> O O O 4- 4 in in O o o o o o o o O pH pH o (NJ CO o NO O O' CO O o O 00 o 4 o o O 

2 n rH co if\ Vi3 co o >o O o o o n co 4 4 co >0 oo (NI rH O' in rH in 4 in o O oo o 4 rH m in 

s « g""° > 0 (NJ CO 4 (O 4 (NJ rH pH pH pH pH pH pH pH (NI pH pH ro O CO 0 r—( 4 
e 
D 

< 

U < a 

o o o O (NJ CO co ao O o O O o O' 4 o (O CO o o o o (O o o o 0 O o o 
o CO co 4- 0 CO r- in o o 4 CO O' 4 O o o >0 o 4 CO CO o CO ro in in 

< 
O' (NJ (NI pH pH pH pH pH (NJ pH pH in pH pH (O 

£ < O' 

(NJ QO CO 0 (NJ 4 CO co CO p-i O' (NJ CNJ (NJ 4 co ao pH O' co co (NJ 4 O' 4 0 
O CO 4- o rH rH (NJ (NJ rH n rH in 4 (NJ CO (NJ CO rH rH co (NJ in (O m 4 o 4 in 

(-* O (NI (NJ (NJ r- r» o CO (O 4 in r- r- O' O' O' O' O O (NJ (NI (NJ CO 4 4 0 0 0 
P X (NI CM (NJ o o o (NJ (NJ CNJ O 

o 
Q 
2 
O 
O 

\J 3
 

2
 

(NJ (NJ CO (NJ CO co (NI CO (NI (NJ rH (NJ (NJ (NJ (NJ (NJ (NJ (NJ CNJ (NJ CO co CO (NJ (O CO (O (NJ CM 

• u , 1 1 + 1 i 1 1 1 + | 1 l 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 + + 1 1 | 
6 < M <NI rH rH 

rH rH 
r_1 

rH i—i rH r~i 
rH 

rH 
rH 

rH 1—1 rH rH rH rH r-1 (NJ co CNJ (NJ 
rH rH 

D o D
 

D
 

Q Q o O O o n Q 

< z f\ 0 (O p* rH in co rH '■O in CO pH m <n CO O' 4 
► r 1 g M <NI (NJ 4 (NJ rH (NJ co (NJ 4 rH CO rH co in 4 0 0 

C 
i 

X z o co CO CO CO (O (O co CO (O CO CO (O (O CO CO (O CO CO (O CO (O r- 
£ u O > o o CO O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' O' 
?: < o o CO co CO CO CO CO cO CO CO CO CO CO CO CO co (O CO co CO CO CO CO 

s o 0 0 sO 0 V0 s0 v0 V0 vO 4D V0 o 'O V0 0 0 0 0 0 0 0 0 

o 
x> 4- 0 in 0- 0 (NJ CNJ r- oo r-~ (NJ O' o r~ CO CO (O (O in 4 4 pH -0 V0 (O V0 m 4 4 o rH in CO in 0 in o 00 CO CO CO r- r- r- C0 

< u to NJ (NJ (NJ (NI <NJ (NI CO CO (NI (NI CO (O co CO CO rH CO »- CO CO CO 4 co (O 4 4 CO (O 4 co 4 4 (O 4 4 4 in in in in m 4 4 4 4 4 4 o o 
X S Q 3 3 3 3 3 3 3 3 3 3 3 3 UJ 3 or 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

l o 
£ 4- (NJ O' ao CO 0- r- r- co r- O in r- in (NJ co a co V0 CO 4 O' ao 4 sO C0 ao in O' CO 4 (O O' co r- in vO in CO 00 CO r- CO (NJ O' O' CO pH 

H rH O O o o o o o o o rH i—1 o rH rH o LU o o o rH o O O o o o o o rH rH rH o o o rH rH o rH o o o o rH o O rH rH 
Z z z z z z z z z z z z z z z m z (X z z z z z z z z z z z z z z z z z z z z z z z z z Z z z z in m 

D 
< 

n (NJ CO 4" CO (NJ _i rH CO rH (NJ (O o (NJ (NJ 4 CO co CO rH sO O' CO (NJ O' 4 in 0 O' r- 4 0 
< < D O CO 4 o u_ (NJ in in (NJ (NJ (O CO (NJ (O CO o (NJ CO m 4 4 m in o CM 4 m 

2 £ D O (NJ (NJ (NJ r~ (O 4 O' O' O' O' O' O' O O O (NJ CO CNJ CO 4 4 4 4 in 0 0 0 0 
M (NJ (NJ (NJ o o 

N
O

 

rH rH rH 
(NJ <NJ (NJ (NJ (NJ o 

r“1 rH rH rH 

Q 1 D o Q o o o Q o o O Q o Q o o o Cl Q 

> -4 •* 0 4- 00 0 0 (O co co in o s0 (O 4 CO vO o CO CO in o O' (NI o pH in o 4 r- O (NJ O' o co (NJ 4 o pH in O co (NJ 0 O' O' co pH 

u to |Z NI (NJ lT\ n 4 CNJ rH 4 rH 4 co 4 4 O 4 in O o in CO n (NJ o 4 CO CO 4 4 CO 4 o 4 (O in (NJ CO o CO 4 (NJ 4 rH (NJ in (NJ o o o rH 

m W D O (NJ (NI (NI (NJ in r- o O' O' O O o (NJ CO co co 4 in CO r- O' O' O' O' O' O' rH O o (NJ co (NJ CO CO CO 4 0 1"- in m 0 r- r- r- r- 
O 

z 
NJ (NJ (NJ (NJ (NJ o o O o o o O o fH *“* rH rH 

rH rH (NJ (NJ (NJ (NI (NJ o rH rH r~‘ r-‘ rH rH 

Lu UJ UJ UJ LU UJ UJ LU LU UJ LU LU LU UJ LU UJ UJ UJ UJ UJ 

£ > O O (N) 00 CO 0 (NJ o CO O O' O' in o r- CO O r- in CO O' o pH (NJ O in r~- 00 pH O' m pH O o in o co 0 in in (NJ (NJ 
< n O co (O <o O o o (NJ CO (O CO (O 4 CO O rH in o 4 4 (NI CNJ (NJ CO o o (ni in (NI in CO CO co 4 4 4 o o 4 4 

> O (NJ (NI (NI (NJ in r-~ O- r- o O' O' O' O o rH (N) CO (O 4 in h- O' O' O' O' O' O' o o o (NI <NJ (NJ (NJ (O CO 4 4 4 4 4 in 0 0 0 0 
h (NJ (NJ (NI (NJ o o o o o o o o o rH rH 

rH rH rH (NJ (NJ (NJ (NJ (NJ o 
rH rH r"1 

X 0 D o o O O rH ph ph rH rH rH rH pH pH H pH pH rH rH pH rH rH pH pH pH p-4 pH (NJ (NJ (NJ (NJ (NJ (NJ (NI (NI (NJ (NJ (NI CNJ (NJ (NJ 
< x > \J (NJ (NI (NJ (NJ (NJ (NJ (NJ (NI (NI (NJ (NJ (NJ (N) CNJ (NI (NJ (NJ CNJ (NJ CNJ (NJ (NJ CNJ <NI (NJ (NJ CNJ (NJ (NJ (NJ (NJ (NI (NJ (NJ (NJ (NJ (NI (NJ (NJ (NJ (NJ (NJ (NI (NJ (NJ (NJ CM CM 
Q < 

■d a _J -I > _J > > > Q o Q D CJ D Cl -1 > > Q Q a 
ct _J UJ < z z o z o CJ o LU LU < < LU -J _J LU < -J LU < z o <- o < LU LU UJ 
u Z> LU X LU ~> _J 1 _J _J _J —I _J -J X ") X LU X UJ LU LU UJ _) J) UJ UJ UJ LU “> _J X -J X LU "■> _J LU LU LU X UJ 

_J T 1— a t~4 •—< UJ r-. UJ UJ UJ LU UJ LU UJ LU »- UJ ♦— UJ X 1- X a 0. X _J _J X 0. _J X Q. •—« LU LU 1- UJ »— CL UJ LU a X X 1- X 
o * < < < (X < Q a ci o> Q O o a < a < CL < O O O < CL O < Cl < CL O < 

J z w X u o o n o z a z z z Z z z 2. o X n v. J X LJ u U w z z w u z w U o n z X z X U a z u w LJ X 
3 o o U < O o z o UJ z UJ UJ LU UJ UJ UJ LJ z u z O u o < < o o (J o < o O < o z LU u LU u < z UJ < o O u o 
n X -j X o 3^ 3 o 3 3 3 3 3 3 X o X o _J X —I in _J X X _l l/) I _l m o 3 X 3 X m o 3 in _l -J X -J 

► U U_1 1 1 1 L 1 l i_i 1 1 1 ] i 1 1 1 1_1_1 i j 1 i 1 1 1 1 i i 

eaw
g

v
?i.s 



S
O

L
A

R
 

F
L

A
R

E
S

 
A

P
R

IL
 

1
9

6
2

 

nig 

8 
t 

I 
E 

5 



Illh 

>i 
0 

> 
0 

IO
N

O
S

P
H

E
R

IC
 

E
F

F
E

C
T

 

S
lo

w
 

S
-S

W
F

 

4 © O © o r- 
H - rH rH rH CM 

2 z ° 

CM O O 
in 43 in 

x 
I • • • 

2 $ 

w O o O co o 4) o o o o O' o © O © o © o © o © 
in in O O' o 43 r- in o 4 o in © © © © © CM O' o © 

ni < o « e © ® • o • 
ua q 4 rH 4 O' rH eg © CM CM 

D 

< 

U < cr 

O o o o O rH o o o O © o © © CM o CM o © O rH 
CO CM CM in 4 CO CM CM CM 4 CM rH CO © © CM O' CO © 

CO < © 0 • • • © • • © • • 0 o 
m rH in CM © rH CM 
2 

< " 

_ 4 co rH rH O 00 4 r- © © © CM © © r- 4 
CM O •4" rH rH rH rH CO CO rH 4 o © © © o rH 

H 00 H rH r- o CM CM ao co © 4 © © o o o CM 
3 nj CM o CM CM CM o 

o 

C
O

N
D

. CM r\l CM CM CO CO CM CM CM CM CM rH CM (M © rH © © 

U 1 1 1 1 1 1 + 1 1 1 1 1 1 1 1 1 > 1 
2 O z 

< rH 1-1 rH 
rH rH 1-4 rH 

CM rH *-* rH rH CM r~* rH rH 
r‘l 

rH rH rH rH rH rH 

Q C3 O 

Z H CO r- 43 ao O 4 © © O' 
s> £ 

H 1 i 
2 

CM CM CM m © CM 

© CO CO CO CO CO CO CO 43 © m © © © © © © 
o o O' o o o o o o O O' o o O O O O o o 

2 < o CO 4 4 4 4 4 4 co 4 4 4 4 4 4 4 4 

2 “• “ 
© © © © 43 43 43 4) 43 © © © © © © © © 

o 
o O in o in 43 in CM 4 r—i CM © © ,H r- © © O' © O' © CM © rH CM 

< w w O' © r- t— ►— © r- r- 4) 43 43 4) 4) © © I- h- L— 4 © © 4" 4 f- I— y— 1— 1- CM cm CM © f— 1— y— l— t— y- © rH K— *— CM CM 
2 Q 3 LU LU cr a: UJ UJ UJ UJ UJ UJ LU UJ LU ^ CL cr rr UJ UJ UJ UJ UJ cr cr or cr or UJ UJ UJ UJ or CL cr or or or or cr LU UJ cr cr LU LU 

2 O o Q n n o n n non o a O O Q Q O O n o 
£ O' CO CO 0. a in r- r- 43 o CO 43 CO O © CL CL a © © rH CM © cl a a CL CL 4 CM © O' CL a 0. a 0. a CL a © © Cl a CM rH 

H o pH o UJ UJ o o o O rH O O O rH rH Ul UJ LU O rH rH rH O LU LU UJ LU UJ O O o O LU UJ UJ LU UJ UJ UJ UJ rH O LU UJ rH rH 
2 2 2 cr a 2 2 2 2 2 2 2 2 2 © cr cr a 2 2 2 2 2 cr or or cr or 2 2 z 2 or cr cr cr cr cr cr cr z z or cr z z 

a a: cr cr cr D D or or or or or cr CL or cr cr cr or cr or cr 
<r < < < < < < < < < < < < < < < < < < < 
_j _j CO rH rH O co 4 n- _i _> _i © © © _J _! _j _! _j O' CM © _i _! -j _j _i _j _i _j r~ © .j _j 4 4 

< < CN) 4- U. u_ rH rH rH rH CO © 4" u u u rH 4 O O u u u U Ll_ CM © © u. IL u_ Ll Ll Ll lL Ll o o u_ Ll rH O 
00 r-~ o CM CM <23 © © 4 CM © © o o O C" © CM © 
H CM O o o rH rH rH rH rH rH o o o rH CM CM CM O O O O O CM CM o o o o o O o o o rH rH o o rH rH 

2 2 2 2 2 2 2 2 2 2 2 z z 2 Z z z Z z Z 

Q 
2 O o> a C3 Q Q O o Q Q Q 

> © m o O m ao 00 rH CO in rH CO o 4 CM o O O o © r- © O O O © o O Hi o © © © o o O o © o © CM © © o O © 
m CO Z CM CM in o 4 CO CO CM rH rH CO CO 4 4- © o o o 4 4 4 rH rH o © 4 O © 4 4 © 4 4 o © o o rH © rH © O rH o 4 nj 

m hi 
u 00 pH rH 4 rH in r- r- o o CM CM ao © © CM © CM 4 © CM © © CM © © © rH O O o rH CM 4 4 © r- © O' CM r- © r- (NJ CM © 

O > CM CM CM o o o o rH rH *“* rH Hi rH o o CM CM CM O O O o rH CM CM CM o O o O o o o o rH rH o rH rH rH 

UJ UJ LU UJ UJ UJ UJ UJ UJ UJ 

H 03 CO © O o CM m co ao CO in m ao o © in in o o r- © O © © © O © o © cm © 4 o o © © © o o o 4 rH o © CM O' 
< pH in CO o o CO rH rH O o o o eg © 4 4 4 © in 4 4 O o 4 4 © rH o CM © © © © © rH 4 rH © © © O O o rH O © 
CO CO o rH CO o m r- r-~ o o CM CM © © © rH © o © © CM © © O CM © f'- o O O o O CM © 4 4 © n- © o r- co r~ rH CM CM 

CM CM CM o o o o 
*“* r“1 rH rH 

rH 
rH rH o o ** CM CM CM O O o o CM CM CM O o o O O o o o 1-4 rH rH o 

*“* 
rH *H 

cr © in m m m © © © 43 43 4) 43 4) 4) © © r- r- r- r- r- r- © © © © © © © © O' O' O' O' O' O' O' O' O' O' O' o o o o 
< Q. o cm CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM © © © © 
Q < 

_J > > D * Cj 22 ^ D D 22 :2 
2 o O _J < UJ < < _l _J < < 

X X X _J -J 22 _J 3 *■> X D X X X X UJ LU LU UJ 3 X 3 X LU X UJ 
t— I- I— UJ UJ M UJ UJ UJ *— -J t— t- ►— h- a x CL a _j y— _J y- a l- CL 
< < < Q o < C5 cr QC < O < < < < 22 O < O < < 
X X 2 2 O 2 o a x 2 Z I z X U V.J U u z X 2 X u X U 
u u u UJ UJ O UJ 2 2 u O u u LJ < o < < o u O u < u < 
X i 2. 3 O O X I X z X X © _l t0 © x X X X © X © 

> u u u u u 1_1_1 

cn 
w 

« 

< 
rJ U. 
PS 
< 

O 
© 



S
O

L
A

R
 

F
L

A
R

E
S

 

nii 

-
^
-

 
P

R
O

V
IS

IO
N

A
L

 

IO
N

O
S

P
H

E
R

IC
 

E
F

F
E

C
T

 

M
E

A
S

U
R

E
M

E
N

T
S

 

M
A

X
. 

IN
T

. 1
6

 

M
A

X
. 

W
ID

T
H

 

H
a 

C
O

R
R

. 

A
R

E
A

 

S
q 

D
eg

. 

O r-H 
r- 

• • 
H r—1 

M
E

A
S

. 

A
R

E
A

 

O O' 
m »£> 
• • 

rH H 

T
IM

E
 

U
 

T
 

1
3

0
6

 

O
B

S
. 

C
O

N
D

. osi ro 

IM
¬ 

PO
R

¬ 

T
A

N
C

E
 

1 1 
H >—( 

-
▼
-

 
D

U
R

A
¬ 

T
IO

N
 

M
IN

U
T

E
S

 

L
O

C
A

T
IO

N
 [ 
M

cM
A

T
H

 

P
L

A
G

E
 

R
E

G
IO

N
 CO» 

O 

vO 

O 

< 

M
E

R
. 

D
IS

T
. «—I \Q 

0S| r-H 
LU LU 

L
A

T
. 

N
1
2

 
N

il
 

O
B

S
E

R
V

E
D

 

U
N

IV
E

R
S

A
L
 

T
IM

E
 

M
A

X
 

P
H

A
S

E
 

1
3
0
6

 
2
2
1
1

 

E
N

D
 

Q 

O O 
^ m 
<*> Osl 
*-< rsi 

H 
< 

1
3

0
1

 
2

2
0

9
 

£ Qd O 
< CL O' 
G< rH 

o o 
O'! CO 

-
V

-
 

O
B

S
E

R
V

A
T

O
R

Y
 

U
 

M
C

M
A

T
H

 
S

A
C
 

P
E

A
K

 

s 

i 

§ 

+ 
m 

o 

"O 

D 

C 

(U 
U 
c 
<TJ 
■U 
P 
O 
a 

a) 
X) 

TJ 

3 
o 
X 
w 

w 
CM 
m 
oo 

T3 
C 

sO 
Osl 

ro • 
kd a) 

C pH 
0) X 
e u 

a, a) 
<d >-< 
m <u 

2 

03 
M 
M 

W 

W 
Q 
< 

X CO CO £-• 
3*.o z z 

K U ^ H [*] hJ 
h p, w D y td 
JE H < X 0 
N U iJ I U <Z 
*-* < < u < y 
2 W W W H 3 

CO 
S3 

2 co co - w 
<J <J D 03 CO W 
CO CL, w U Hi 
X c - > P X 

—5 O M W*X 
O I 

-3 
< H 

< H > > < 
3 O W W CO 2 

o o 
i ^ ^ ^ j j: 

-j o ^ u 
d co ^ y w i 

ds>>ss 
Z O W W ■■ 

X M u: 1x3 
o 

P X X 
H < c 
< CO U 

X X Z CO 
Ph X M X 

33S3 

tco 
D 
o 



I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I 

I 2 

13 

14 

I 5 

I 6 

17 

18 

19 

20 

2 I 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 I 

INTERVALS OF NO FLARE PATROL OBSERVATIONS Jllj 

APRIL 1962 

HOUR-UT 

6 7 8 9 10 I I 12 13 14 15 16 17 18 19 20 21 22 23 24 

COMMERCE - STANDARDS BOULDER 

Kodaikanal 

Lockheed 

McMath-Hulbert 

Ondrejov 

Sacramento Peak 

Wendelstein 



Illk 

C/2 

W 
K 
< 
3 
3 

< 
3 

O 
C/2 

► z 
5 

UJ 

> u3 
O 

o o fM 

M
A

X
 

IN
T

. 

CM in sO in 4 

4 rH sO O 
co r- in lO 

3 
(- n 
Q T <M 

2 

cn O o o rH o CO rH O o 
2 ao o O' 4 4 O 4 H 

tc < ® • • • • 
s £ r-t CM (M 4 cO in CM H 

3 

< 

U < jr 

O o co 00 co 4 O o O co •-H O CM 
vO r- O' O' r- O CM CO vO O' 4 4 CM 

• 
cc ^ co fM CO CM CO 

2 < o- 

r- m sO O' CO CM O o CO i£> 
in 4- in 4 CO CO co 4 O O 

H O' o co CO co M) 00 O' O' O r- 
1 3 o 1—1 o fM O O o o o o 

Q rH rH CM CM CO CO CO CM 

o O 
U 

U 1 + 1 1 I 
O 

< r-H ■-H <-H >-* •-* ■—1 r-< *-• rH rH 

<3 Q Q Q o O 

z co co ^H O' 4 vO o CO r- 
► s 

p 1 1 4 00 co 

2 

I u 2 CM co O O' CM fM O' O' O' 
£ o o o o rH rH rH <-H rH r-H rH 

2 < o co ro CO CO CO CO CO co CO 

2 “■ “ 
vO NO vO sO o nO >0 sO vO 

o 
r-H m D 00 O' r- o r-. CO in sO co lO 

< UJ <n |_ y— r- co l— 1— i— y— h- i— y- h- h- y— t— y— h- vO h- 1— 1- 1— r- 00 CO CO CO CO CO CM 1— 1- i— oo l— 
x 2 Q cl 75 CL 5 or cc cc cc cc cc cc CC cc CC CC cc CC 3 UJ CC CC CC j5 UJ UJ UJ UJ QC CL CL UJ CL 

Q Q o Q Q - non ro n f ■) r> n n r» Q 
£ a a <m CM a ao a CL CL a a a CL CL CL a a CL a 4 vO CL a a CO CM rH CM V0 in so o a CL CL CO CL 

I— UJ UJ r-1 UJ r-H UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ UJ o rH UJ UJ UJ rH rH O rH rH rH rH CM UJ LU UJ H 3 

cl cl 2 2 ct 2 (2 CC cc cc cc cc CC cc cc cc cc CC CC 2 2 CC cc cc 2 2 2 2 2 2 2 2 CL CL CL 2 CL 

UJ UJ UJ jj 
cl a cc cc cc c cc cc cc cc cc cc cc CC cc cc cc cc CL CL CL CL 

< < < < < < < < < < < < < < <r <r < < < < < <r < 
3 _j vO f— -J -J _J _l 3 _J _i 3 _J -I _J 3 _) rH r» _) _! _J O' CM O o CO 00 _l 3 3 vO 3 

< < u u_ in u_ u_ u. u. u_ u. u_ u_ u_ u_ u_ u_ u. u_ o 4 u_ u_ IL 4 CO CO 4 o in U_ Ll U_ O 3 

O' o o JD co CD O' O' o in h- 

o O o O o o o o o o o o o o o O o o O o O o o O o o rH H O O o o O 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

2“ Q Q 
H 

> H o m o co in m m in in m o m o o o m in in O 4 in O in 4 O' CO CO o r- r- O O o o in 
UJ to z o co o r-H m ,—1 r“H O 4 o CO o 4- rH 4 O -h m rH O rH O CO 4 m in o o CO CO CO O H 

m ft UJ cm O' m co in sO O' sO r-H r-H CM rH M3 CO in co m o >0 rH m CO in lO co O' O' O vD CO CM 4 co CM 
O > 

z 
O O o rH o rH 

^ H O r-H o O O O *“* CM rH O o r"‘ CM o o o o o H H CM O O O rH 

UJ UJ UJ UJ UJ Ll) UJ UJ 

H 
O O in in CM o o o in in o in m m in O in O CO n- o o in o CO o O' CO r- O 4 m in in h O 

< O CO o in i—i 4- o CO cO 4 4 CO 4 4 rH o 4 co co co o CO 4 4 CO rH CM CM CO o in H H 4 O o 
to O o O' o co co m in o in o r-H rH O in CO 4 CM co co o rH 4 CM CO vO 00 CO O' O' o in co H cm m (M 

O o O o r-H 1 ' o r-H o o o o rH 
CM rH CM o CM o o o o O O H H CM o o o rH 

(M 
if 2 v£» r\j r\J CM CM co sO v£> r- p- CO O' o o CM CM CM CO CO 4 4 4 in o vJD M) •JD vO MJ vO lO O ao 00 00 ao 
< < O' O O O o O o o o o o o o O rH rH rH rH rH rH rH r-H rH r-H r-H r-H rH •-H rH r-H r-H H H r-» ■-H H H r—1 

r-H 

2 2 X 2 2 2 
cc 75 < 2 

O O < < •—« o CC O O X 3 
< »— mc z> 5: y— y- i— 3 3 < V. 

UJ UJ < < o < UJ UJ UJ UJ O o s: I 
a a ►— 1— vC M a u CL CL U 
< < H < < cc < < < < _i < 

O 3 u 51 s: CD 2 u < u U CD CD u t— 

► u 

S 
i 



JA
N

U
A

R
Y
 

1
9
6
2

 
IIII 

m 

u 

ffi 

kJ 

O 
ui 

8 
I 
O 



JA
N

U
A

R
Y
 

1
9

6
2

 

Him 

C/2 

U 

ffi 

-J 

O 
C/2 

-
▼
-

 
P

R
O

V
IS

IO
N

A
L

 

IO
N

O
S

P
H

E
R

IC
 

E
F

F
E

C
T

 

M
E

A
S

U
R

E
M

E
N

T
S

 

M
A

X
 

IN
T

. 

inj m 4D r- m 
in in o' o in 

M
A

X
. 

W
ID

T
H

 

H
a 

o O' 
O 

nj fM 

C
O

R
R

. 

A
R

E
A

 

S
q
. 

D
eg

. 

o 0 m o ooooooo 
h coo co o iO n\ o r\j n 4 

rH rH r—1 m r-H rH in nj H 

M
E

A
S

. 

A
R

E
A

 

OOO MD H o OOOOOOOO 
co in 1—i r- O' O' vO O O 4 nj o O men 

rH rH P (^1 H H ^ fM rH 

T
IM

E
 

U
 

T
 

r- (M O' 4 co d- r\j r\i cn O' 
•—• cnj m fM fM 4 4 in in 4 4 
44 0<—i co h f-• fi on 4 4 
OO OOOf-H rH -H rH rH rH 

O
B

S
. 

C
O

N
D

. rH rH H (M ONJ 

IM
¬ 

PO
R

¬ 

T
A

N
C

E
 

III 1 + 1 II 

-
▼
-

 
D

U
R

A
¬ 

T
IO

N
 

M
IN

U
T

E
S

 O OOO 

m fN 4 f-nonj in co 
—1 CO f\l in M2 r-l rH 

L
O

C
A

T
IO

N
 

M
cM

A
T

H
 

P
L

A
G

E
 

R
E

G
IO

N
 

6
3
2
6

 
6

3
2

6
 

6
3

2
6

 

6
3

2
6

 
6

3
2

6
 

6
3
2
6

 

6
3
2
6

 
6

3
2

6
 

O 

< 

oe H 

s 5 

~n O' r\j ininfHmmcnosirnr\j<foinh- 
O O rH HHfMfM'MfMfMOgnMfOinn 
2 3 3 3233333333333 

< 

OO'fH O'COHfMfM'MHfMPHHOO 
rH o rH O O 1—1 rH r—1 I—l I—l 1—1 I—1 i—1 1—1 I—1 r—1 

O
B

S
E

R
V

E
D

 

U
N

IV
E

R
S

A
L
 

T
IM

E
 

M
A

X
 

P
H

A
S

E
 

0
4
1
7

 
0

4
2

2
 

1
8

2
0

 

0
1

2
5

 
0

8
2

4
 

1
1

3
5

 
1
1
4
8

 
1

1
4

7
 

1
1
5
2

 
1
3
5
2

 
1

4
4

3
 

1
4

4
9

 
1

5
3

9
 

1
6
3
0

 
1
8
5
3

 

E
N

D
 

o o o o 

in m cm 44inNh(MOHM(MHHo 
m 4 inj 4mminino4mmoininr\j 
4 4 co OrHcor\|r\jc\jr\l4 4 n in M) O' 
O O rH OOOrHrHrHfHrHrHfHrHrHrH 

, 
S

T
A

R
T

 

0
4
1
5

 
0

4
1

8
 

1
8

1
8

 

0
0

3
9
 

E 
0

1
2

2
 

0
8
2
2

 
1
1
3
3

 
1
1
3
3

 
1

1
4

1
 

E 
1

1
5

0
 

E 
1

3
2

9
 

1
4

4
1

 
1

4
4

7
 

E 
1
5
3
3

 
1
6
2
5

 
1
8
5
0

 

S z '•£> 
< < O' 
Q "I H 

OOO 1—1 ’ 1 1—• f—• 1—1 1—• '—1 •—• •—• rH 1 1 1—1 1—1 
mmm cnmcncnrnrnmmcnmmmm 

-
▼
 

O
B

S
E

H
V

A
T

O
R

Y
 

h
-
 

A
L

M
A
 

A
T

A
 

*
-
 

A
L

M
A
 

A
T

A
 

C
L

IM
A

X
 

M
IT

A
K

A
 

M
IT

 A
H

A
 

A
L

M
A
 

A
T

A
 

r~
 

C
A

P
E

T
O

W
N

 
-
 

C
A

P
E

T
O

W
N

 
-
 

K
IE

V
 

K
0

 
L
 

C
A

P
R

I 
F 

C
A

P
E

T
O

W
N

 
p
 

C
A

P
E

T
O

W
N

 
L
 

C
A

P
R

I 
F 

C
L

IM
A

X
 

C
L

IM
A

X
 

C
L

IM
A

X
 

i 
o 

CM 
vO 
O' 

►» u 
P> 

-Q 
<U 

pH 

CP 

l-i 

Ph 

XI 
<u 
(/) 

-O 3 
a 

(U 1-1 
nJ 

4-1 

«C 

w 
Q 

y c X W W H 
2*.o z z 

0- w h H [il 
wpmdSi 
as h x i 
N u j I u 
Z W M W H ! 

os K 3 
C/2 M 

Z CO CO - 
<J <J D OS C/l 
W PL, W Uj 

O H U 
■ o 

H O OS 1-1 
w s : 

h - c5 
i O < 

< H > > 
^ O W W CO 
<* b-f M M O 
X s*S I*S S*S h-2 

:=> o <c 
?5? 
ggg 

O o 

►H 1-1 M _I CC 

s g a g s 
<; c m o 
o o co os 

g 8 Z D H SO W 
W Ph 

H C < 
CPU 

M M'CxJ H 
X X Z CO 
Ph Ph M CC 

ggge 

o 4 

a 
Ph 

£ 

U 
s 

Q 
W 

§ 

w 
w 
CO 

B 

o 

a 
o 

CO 
CO 

a 

ii 
w 



D
A

Y
 

INTERVALS OF NO FLARE PATROL OBSERVATIONS 

JANUARY 1962 

Illn 

8 10 

HOUR-UT 

II 12 13 14 15 16 17 18 19 20 21 22 23 24 

Stations Include: 

Abastumani Capetown Crimee Ikomasan McMath-Hulbert Nizmir Uccle 

Alma-Ata Capri (German) Herstmonceux Kiev KO Meudon Ondrejov Voroshilov 
Arcetri Capri (Swedish) Honolulu Kodaikanal Mitaka Sacramento Peak Wendelstein 
Bakou Climax Huancayo Lockheed Nizamiah Tachkent 



IIIo IONOSPHERIC EFFECTS OF SOLAR FLARES 

SHORT WAVE RADIO FADEOUTS 

SUDDEN COSMIC NOISE ABSORPTION 

SUDDEN ENHANCEMENTS OF ATMOSPHERICS 

SUDDEN PHASE ANOMALIES 

SOLAR NOISE BURSTS AT 18 Me 

MARCH 1962 

MARCH 
1962 

UNIVERSAL TIME SWF 
TYPE 

IMP 

IMPORTANCE WIOE 
SPREAD 

INDEX 

STATIONS KNOWN 
FLARE START END MAX 

ABS 
SCNA SEA SPA BUR 

r 01 1030 1053 2 + 1 NE 

- 01 1030 1140 2 MJ 
L 01 1035 1132 G 2 2 NE JU 

01 1634 1720 S 2 + 5 BE ws BO PR FM Cw* CW** CW*** HU 1634 
- 01 1636 1730 1648 83 BO-f K.U 
- 01 1638 1720 1644 50 2 4 BO MC RE 

* - 01 1639 1640 1 1 MC 
01 1641 1734 2 5 BO MC DU TR A3 A 1 AS A9 AlO 
01 1645 1647 1 1 M< 
01 1654 1656 1 2 BO MC 

13 1445 1640 1305 99 BO+ PU 
13 1448 1622 S 3 5 PR DA HU NE MC CW** CW* ** WS BE 1448 E 
13 1448 1622 EN CW BO 

* 13 14 50 1545 1500 20 1 3 BO MC RE 
13 1450 1555 2 5 BO MC NE A3 TR DU A1 A5 

r 16 0353 0448 S 2 + 5 TO AD CW 0356E 
L 16 0355 0440 1 1 TV 

17 1933 1953 1944 1 1 A3 A 1 A5 
17 1940 2010 S 1 5 MC WS AN PR BE HU 1936 
17 1940 2015 1944 20 1 5 80 MC RE HA 
17 1940 2155 1949 2 2 60 MC 

18 1340 1410 30 1 1 RE 
* 18 1349 1434 S 2 5 PU PR JU HU 

18 1350 1435 2 PU 
18 1351 1434 1 + 1 PU 

r 25 1237 1327 2 KU 

* - 25 1238 1306 S 2 1 JU 1254E 
L 25 1238 1334 1242 1 + 3 DU A3 TR KU A5 

r 31 0838 0853 S 2 2 PU L I 0835E 
L 31 0838 0853 2 PU 

COMMERCE - STANOAHDS - BOULDER 

+ - No Known Flare Patrol 

* = Sudden Enhancement of Signal 18 kc 
Observed by A5. 

TR - Tortosa 



SOLAR RADIO EMISSION 

OUTSTANDING OCCURRENCES 

IVa 

APRIL 1962 

ARO--OTT AWA 2800 MC 

Apr. 
1962 

Type Start UT Duration 
Hrs:Mins 

Remarks 
Time UT Peak 

Flux 
Mean 
Flux 

i 3 Simple 3 1715 2 30 1740 3 1.5 
12 3 Simple 3 A 1719 46 Indet. 1.3 0.7 

1 Simple 1 1720 1.5 1720.8 1.5 0.8 
12 6 Complex f 2148 33 2212 150 21 

4 Post Increase A 39 2 1 
1 Simple 1 f 2246 4 2247 7 3.5 

14 3 Simple 3 A 1902 1 48 1933 7 4 
2 Simple 2 f 1913 17 1919 59 9 

15 1 Simple 1 f 1329 4 1331 4 2 
15 6 Complex f 1716.5 6 1719.3 10 3 
15 1 Simple 1 1943 4 1944.3 5 2 

15 1 Simple 1 f 2241 5 2243.8 4 1.3 
17 2 Simple 2 1444.7 2.6 1445.9 10 4 
17 2 Simple 2 2252.5 7.5 2253.2 55 11 
18 3 Simple 3 A f 1734 4 54 1845 25 12 

2 Simple 2 1800 11 1803.5 20 5 
18 2 Simple 2 f 1852.8 4.2 1854.8 10 4 

18 2 Simple 2 f 1901 4 1903.5 9 5 
19 3 Simple 3 A 1710 1 08 1746 3 1.5 

1 S imp le 1 1742.3 1.7 1742.7 5 2 
19 2 Simple 2 1935 8 1936.3 165 32 

4 Post Increase A 2 32 5 2 
1 Simple 1 1955 2 1955.3 3 1 

20 3 Simple 3 1328 16 1335 2 1.2 
20 3 Simple 3 A 1832 4 28 2017 12 - 

2 Simple 2 f 1957.3 11.7 1959 72 13 
21 3 Simple 3 2002 1 25 2035 4 2.7 

22 3 Simple 3 A f 1342 6 06 1624 37 15 
6 Complex f 1437 13 1443.5 42 17 
1 Simple 1 f 1532 9 1535.5 7 4 
6 Comp lex 1613.5 29.5 1624.2 45 23 

25 1 Simple 1 1133.5 1.5 1134 3 1 

25 3 Simple 3 f 1253 13 1255 3 1.4 
25 1 Simple 1 2058.5 2.5 2059.7 2 1 

25 1 S imp le 1 2155 2 2156 2 1 

26 6 Complex 1205 12 1209.8 13 3 
27 3 S imp le 3 A f 1344 1 07 1356 4 2 

2 Simple 2 f 1405 24 1413 175 17 

28 3 Simple 3 A f 2021 23 2030 3 1.3 
1 Simple 1 f 2026.8 1 2027.3 7 2.5 

30 3 Simple 3 f 1155 50 1222 2 1.4 
30 3 Simple 3 1252 53 1304 2 1 

COMMERCE STANDARDS BOULDER 
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SOLAR RADIO EMISSION 

APRIL 1962 

IVc 

BOULDER 108 Me. 

Apr. 

1962 

Type Start 

UT 

Time of 

Maximum 

UT 

Duration 

Minutes 

Intensity 

1 3 0039.1 0040.0 1.8 3 

1 3 0043.1 0044.0 1.0 2 

1 3 2304.0 2304.8 0.9 1 

2 3 0024.8 0025.2 0.8 i 

2 3 2127.8 2127.8 0.3 1 

3 3 0001. 1 0001.2 0.8 2 

6 3 2345.4 2346.0 0.7 2 

10 1 1235 E - 763 D 2 

10 3 1243.7 1243.9 0.9 2 

10 3 2317.9 2318.0 1.3 3 

11 3 0017.2 0017.4 0.7 2 

11 3 0035.0 0035.5 0.9 3 
12 3 1719.2 1720.9 2.2 2 

12 9a 2147.8 2150.9 11. 1 3 
12 9b 2158.9 2212.3 14.6 3 

12 6 2214 _ 186 D 2 

13 2 2136.2 213 7.2 2.1 2 

16 6 1500 E - 624 D 2 
17 1 1438 E - 647 D 2 

17 2 1525.5 1526.2 3.3 2 

Type Start 

UT 

T ime o f 

Maximum 

UT 

Duration 

Minutes 
Intensity 

18 6 1223 E 1630 783 D 3 
19 1 1222 E - 241 D 1 

19 6 1623 1103.4 580 D 2 

19 3 1743.1 1743.7 1.5 2 

19 8 2339.0 2344.8 7.4 3 

20 6 1220 E - 788 D 2 

20 8 2001.5 2006.0 6.7 3 
21 6 1219 E - 790 D 2 

21 8 1920.0 1920.1 6.0 2 

21 9a 2224 - 11 3 

21 9b 2235 _ 23 3 
21 3 2309 2310.8 4.8 3 
21 3 2316.2 2316.9 2.8 2 
22 4 1511.0 1511.6 126 2 

25 3 1526.2 1527.0 2.8 2 

27 9 1412.3 _ 50.7 3 
27 2 2300.5 2304.3 6.1 2 
28 4 1556.5 1557.1 122 2 

28 2 2023.5 2027.2 7.5 2 
30 8 2238.9 2242.4 6.1 3 

COMMERCE STAW04«0S - BOULDER 

NOMINAL TIMES OF OBSERVATION 

APRIL 1962 

BOULDER 108 Me. 

Apr. 

1962 

U.T. Apr. 

1962 

U.T. 

1 1250-0109 16 1500-0124 

2 1248-0110 17 1438-0125 

3 1246-0111 18 1223-0126 

4 1245-0112 19 1222-0127 

5 1243-0113 20 1220-0128 

6 1242-0114 21 1219-0129 I 2115-2154 

7 1240-0115 22 1510-0130 

8 1239-0116 23 1216-0131 

9 1237-0117 24 1215-0132 I 1710-1757 

10 1235-0118 25 1213-0133 

11 1234-0119 26 1212-0134 

12 1232-0120 27 1211-0135 

13 1231-2338 28 1209-0136 

14 - 29 1607-0137 

15 30 1207-0138 

COMMERCE STANDARDS - BOULDER 



IVd SOLAR NOISE BURSTS 

APRIL 1962 

BOULDER 108 Me. 

APRIL 27. 1962 

APRIL 30,1962 



SOLAR RADIO EMISSION 

SPECTRUM OBSERVATIONS 

IVe 

APRIL 1962 

HAO BOULDER 7.6-41 MC 

Date 

1962 

Bursts 

Frequency 
Range (me) 

Date 

1962 

Bursts 

Frequency 
Range (me) 

Type Time (U.T.) Inten¬ 
sity 

Type Time (U.T.) Inten¬ 
sity 

1 Apr III 2339.15-2339.30 1 22-14 12 Apr in 202U.30-2025 1- 23-14 
2 III 1513.15-1513.30 1- 2U - 14 III 2029-2030 2 9-14 

III 1552.15-1553 1 26 - 14 III 203045-2032.15 1+ 20-14 
III 1553-1553 45 1- 27-14 in 213845-244.30 1 18-14 
III 17U9-17U9.15 1- 27 - U1 continuum 24,8.15-2156 2+ 81 - Ul 

in 1814.U5-18U2 1- 29-14 II 2151,-2207 3 21 - Ul 
in 2005-2005.30 1 27-14 IV 2202-2335 2+ 21 - Ul 
hi 2029.15-2029.30 1- 33 - 14 m 2211.30-224,.15 2+ n - Ul 
in 2030.15-2030.30 1- 27-14 III 2336 45-2337 1 23 - 35 
in 2031-2031.15 1- 33-14 m 2350.1,5-2351 1 26-14 

in 2113.30-214.30 1 27 - U1 m 2351.30-2352.15 2- 16-14 
in 2127.30-2129 2 25 - Ul in 2352.15-2353.15 1+ 22 - Ul 
in 2156.30-2157 1- 29 - 14 continuum 2352-21,03 2- 21-14 
in 2201.15-2202.15 1 26 - Ul continuum 21,08-21,22 2 16 - Ul 
m 2203-2203 45 1 26 - Ul in 21,20.15-21,22 2- 21-14 

m 2259-2259.30 1+ 25-14 in 21^5.30-2146 1 2U - 14 
in 2315.30-2316 45 1* 22-14 13 in 1516.30-1517 1- 28 - Ul 
hi 2326.30-2328o30 1+ 23-14 continuum 1520-2500 1- 21-14 
in 2350 4 5-2351.15 1+ 25-14 III 1902 45-1903.30 1+ 20 - Ul 
in 235U-23SU.15 1 31-14 in 213545-213645 2 8 - Ul 

3 in 42645-42745 1- 23 - 33 in 213745-213845 2- n - Ul 
in 2108.30-2109.15 1- 22 - 33 in 2139.30-244 2 10-14 
in 2258-2300 1 16 - 38 in 2301.30-230U.30 1+ 20 - Ul 
hi 21,07.15-2109.15 1+ 20 - Ul iu continuum 4,55-2000 1- 21 - Ul 
in 2140.30-2141 1 22 - Ul III 1917.15-1921 2+ 7.6- 14 

5 in 161,7.15-161,845 1- n - 35 ni 2027-2027.30 1+ 20-14 
in 165U.30-1655.30 1 12-14 in 2036-2036.30 1 2U - 14 
hi 175U.15-1755 1- 2U - Ul in 20UO.30-20l4.15 1 19 - 36 
in 194.15-19445 1 21 - Ul in 2120.30-2121 1- 23 - Ul 

6 in 191945-1920 1- 26 - Ul m 2130-2130.15 1- 21-14 

in 2328.15-232945 1 22-14 m 2133.30-213345 1- 25-14 
7 in 12U045-12U2 1- 21 - Ul in 2250-2250 45 1+ 21 - Ul 

10 hi 1750-1750.15 1- 27 - Ul in 2310.30-231045 1 23 - UO 
in 1851.30-1852 1- 27 - Ul ni 2317.30-2318.15 1+ 16-14 
hi 1909.15-190945 1+ 21 - Ul in 2U00.U5-2U01.30 1- 22-14 

in 19n.30-1912.l5 1- 28 - Ul in 250045-2501.30 1 22 - Ul 
in 191745-1918.15 1 22 - Ul 15 in 1539.15-153945 1- 22 - 33 
in 1939.US-19U0.30 1+ 21 - Ul in 1617.15-161745 1- 2U - Ul 
ni 203U.30-2035 1- 30 - Ul continuum 16U0-1810 1- 18 - Ul 
in 2056.30-205645 1 28 - Ul in 17U9.30-1750.30 2- 9-14 

in 2059-2059.15 1+ 23 - Ul continuum 1810-2500 1 21-14 
m 2100.30-2101 1 22 - Ul 16 continuun bl506-l800 1 8-14 
in 2130.30-2131.15 1+ 23-14 continuum 1800-82515 1+ 8-14 
in 2206-2206.30 1+ 21 - 33 17 continuum blU59-a2525 3 7.6- Ul 
in 2206.U5-2207.1S 1+ 21 - Ul III 1523 45-1527 2 7.6- 14 

ni 2207.15-2208 1 21-14 m 2007.15-2009 2 7.6- 14 
in 2208.30-2209.15 1 21 - Ul in 2157.US-2159 2 n - Ul 
ni 2250-2252 1+ 21 - Ul 18 continuum bl225-a25l5 3 7.6- 14 
in 2318-2319 2 12H1 19 continuum bl2U3-a2500 3 7.6- 14 
ni 232145-2322.30 2 23-14 in 173245-173345 2 7.6- 14 

in 2U13.1S-2U13.U5 1+ 2U - Ul III 1735.15-1736.US 2 7.6- 14 
in 2U3U.U5-2U35.U5 1+ 21 - 31 III 181245-184* 2 7.6- Ul 

11 in 162645-1628 1 20-14 III 2339-23U2.30 2 16 - Ul 
12 in 15U9.30-1550 1- 22-14 m 2L32.15-2L33 1+ 20-14 

in 1552.15-155245 1 18 - Ul III 2UU2-2UU2.30 1+ 22-14 

in 16U0-16U3.30 1 21 - Ul 20 continuum bl5l5-a2500 2 21-14 
11 16U8-1651 3 26 - Ul in 1S3U.U5-1535.15 1+ 23 - Ul 
in 165U-1655 2 9 - Ul in 2000-200U45 2+ 7.6- 14 
11 1658-1707 2 22 - Ul III 2005.15-2007.30 2+ 7.6- Ul 
IV 1710-1925 2 22 - Ul n 2016-2020.30 1+ 29-14 

in 171845-1722.30 2+ 9-14 21 continuum 1530-1800 1- 21-14 
ni 1756.30-1757 1+ 22 - Ul III 1613.U5-161U.30 1+ 7.6- 14 
ni 1809.30-1809 45 1 22 - 31 in 162U-1625 1+ 8 - 14 
in 190U.U5-1905 1+ 21 - Ul in 163145-1632.15 1 17 - Ul 

COfcOCRCE STANDARDS BOULDER 



IVf SOLAR RADIO EMISSION 

SPECTRUM OBSERVATIONS 

APRIL 1962 

HAO BOULDER 7.6-41 MC 

Date 

1962 

Bursts 

Frequency 
Range (me) 

Date 

1962 

Bursts 

Frequency 
Range (me) 

Type Time (U.T.) Inten¬ 
sity 

Type Time (U.T.) Inten¬ 
sity 

21 Apr in 1721.30-1722.30 1+ 22 - 1H 25 Apr III 2355-2356 2- 20 - Ul 
III 1723.30-172U 1+ 21 - la m 21+59-21+59.1+5 1+ 21 - a 
III 1805.1+5-1806 1 21 - Ul in 2522-252!+.1+5 2- 16 - Ul 
in 1820 .30-1821.1+5 1 21 - ia 26 m 161+1+-161+1+.30 1- 23 - a 
m 1920-1923.15 2+ 7.6- ia 27 m ia2.15-11+15 2+ n - Ul 

in 192I+-1921+.1+5 1+ 16 - ia in la5.15-la6.30 2+ n - a 
hi 1925-1926.30 2 7.6- ia in Il+l6.30-ia8.l5 2 11 - a 

continuum 1932-1953 1- 21+ - ia 11 11+18-11+26 2 16 - a 
in 1932.15-1932.15 1- 21+ -1+1 IV 11+20-1635 2 22 - a 
in 1936.15-1938 1- 23 - a in 171+5.15-171+5.30 1- 2U - a 

in 1952-1952.30 1 21 - a in 171+5.30-171+5.1+5 1- 2U - Ul 
in 2006.15-2007 1 21 - a in 1810.15-1810.1+5 1 9 - a 
in 2009-2013.15 2 7.6- a in 1856.1+5-1857 1- 23 - Ul 
in 2013.U5-20lU.U5 1 18 - a in 1900-1900.15 1- 25 - a 
n 2021+ .1+5-2031+ .30 2 21+ - a in 1901-1901.15 1- 25 - a 

in 2101-2102.30 2 12 - a in 1905.30-1905.1+5 1- 22 - a 
in 2109.1+5-2H0.15 1+ 25 - a in 1913-1913.15 1 23 - a 
in 2U0.30-2m 1 25 - a m 1911+-19U+.1+5 1 23 - a 
hi 211!+. 15-2115.30 2- 12 - a m 1920-1920.30 1- 23 - a 
hi 2116-2116.30 1+ 16 - a in 1933-1933.15 1- 30 - a 

in 2131.15-2132.30 2- 12 - a in 191+2.15-1912.30 1 23 - Ul 
in 2132.15-2132.1+5 1- 27 - a in 19^.1+5-19^.30 1 23 - a 
in 2135.30-2135.1+5 1 23 - a in 1951-1951.15 1- 22 - a 
in 211+0.1+5-211+2 2- 16 - a ni 2008.30-2008.U5 1- 22 - a 
in 2159.30-2200 1 22 - a nr 20l6.30-20l6.U5 1- 22 - a 

m 2211.30-2212 1- 22 - a HI 2019.30-2019.15 1- 2U - Ul 
in 2235.30-2237 2 7.6- a in 2020.U5-2021 1- 2U - Ul 
in 221+1-221+1.1+5 2- 16 - i+i in 2022.30-2022.U5 1- 2U - Ul 
m 2302.15-2302.1+5 1 23 - a in 20U2.U5-20U3.15 1+ 7.6- a 
m 2318.1+5-2319.30 1+ 16 - a in 20UU-201+U.U5 1+ 7.6- a 

in 2320.1+5-2321.15 1- 21 - a in 20U9.15-2050 1+ 7.6- a 
hi 2325.15-2326.15 2- 12 - a HI 2105-2105.15 1- 2u - a 
in 2326.30-2327.15 1 22 - a in 2106.15-2106.30 1- 2U - a 
in 2332.15-2333.15 1+ 21 - a in 222U.U5-2225 1- 23 - a 

22 in 1511.15-1513.1+5 2- 7.6- a m 2230-2230.30 1 19 - a 

11 1553.30-1609.15 2 20 - a in 2231.15-2231.30 1 10 - a 
IV 1612-1930 1+ 19 - a HI 2300.30-2305.U5 2 12 - a 
m I615.15-1615.30 1+ 21 - a in 23SU.l5-235U.30 1- 2U - a 
in 1620.30-1622.30 1+ 23 - a in 2U5U-21+SU.15 1- 25 - a 
ni 1625-1628.30 2- 16 - a m 2505.U5-2506 1 22 - a 

in 1715.15-1718.30 2- 7.6- a m 2516-2517.30 1 22 - a 
in 1813.15-1811+ 1 16 - a 28 in 1508.30-1509 1- 7.6- 31 
in 18U+.30-1815.15 1+ 7.6- a in 1552.30-1552.U5 1+ 20 - a 
in 1815.30-1816.15 1+ 9-1+1 ni 1553.U5-155U 1 20 - a 
in 1816.1+5-1817.30 1+ 9 - a in 1556.30-1557.a 2 12 - Ul 

in 2001+.1+5-2005.15 1 23 - a continuum 1626-1650 1- 22 - a 
in 211+5.1+5-211+6.15 1 18 - a continuum 180U-1852 1- 20 - a 
in 2217.1+5-2219.15 1 21 - a III 18oU.30-18oU.U5 1+ 7.6- a 
HI 2339.30-231+0 1 20 - a III 1850.30-1851.U5 1+ 7.6- a 

23 in 1613-1613.30 1- 22 - a in 2012.U5-2013 1- 21 - 37 

in 1838.15-1839.30 1+ 7.6- a in 2023.U5-2028 2 7.6- Ul 
in 2126-2126.15 1- 21 - a HI 2028.30-2028.1+5 1+ 21 - Ul 

2U in 2503.1+5-2501+ 1- 27 - a in 2029-2029.15 1+ 21 - Ul 
25 in 2000-2000.15 1 23 - a in 2029.1+5-2030 1 21 - Ui 

m 2008-2009.30 2- 8.5- a in 2030-2030.1+5 2 7.6- a 

m 2013-2013.30 1- 2i+ - a ni 2031-2031.30 1+ 7.6- a 
in 2019-2019.1+5 2- 16 - a in 2133.30-2133.U5 1- 18 - Ul 
HI 201+1+—201+6.30 1+ 7.6- a ni 2221-2221.15 1- 21 - a 
in 201+6-201+6.1+5 1 19 - a m 2252.U5-2253 1- 21 - Ul 
in 2139.30-211+1.1+5 1+ n - a m 225U.U5-2255.U5 1- 21 - Ul 

in 2155.30-2158 2 9-1+1 in 2351-2351.15 1- 25 - a 
in 2329.15-2330 1+ 21 - a hi 2353-2353.15 1- 2U - a 
m 2339-231+0 2 21 - a in 2358-2358.15 1 2U - Ul 
in 2353.30-2351+ 2- 20 - a in 2U23.U5-2U2U 1- 22 - a 

COMMERCE STANDARDS BOULDER 



SOLAR RADIO EMISSION 

SPECTRUM OBSERVATIONS 

IV* 

JANUARY-FEBRUARY 1962 

Fort Davis 25-580 Me. 

1962 OBSERVING HOURS 
IMPORTANT BURSTS 

REMARKS 

TYPE TIMES INT RANGE 
U. T MC 

Jan. 1 1417-2350 

Jan. 2 1414-2350 

Jan. 3 1414-2350 

Jan. 4 1414-2355 

Jan. 5 1414-2355 

Jan. 6 1415-2355 

Jan. 7 1415-2355 

Jan. 8 1414-2355 

Jan. 9 1415-2355 

Jan.10 1415-2355 

Jan.11 1413-2400 

Jan.12 1413-2400 

Jan.13 1414-2400 

Jan.14 1413-2400 

Jan.15 1413-2400 

Jan.16 1413-2400 

Jan.17 1413-2400 

Jan.18 1413-2400 

Jan.19 1413-1732 
1734-2400 

2226 V 

Jan.20 1414-2400 

Jan.21 1414-2400 Weak I throughout day 

Jan.22 1413-2400 Weak I throughout day 

Jan.23 1413-1956 II 1500.2-1506 2 75-<50 Weak I during day. 
2259-2400 ^ 1600-1956 Many III 50-25 Me 

Jan.24 1413-2400 

Jan.25 1549-2400 

Jan.26 1413-2400 

Jan.27 1413-2400 

Jan.28 1413-2400 

Jan.29 1401-2400 I 1720-^1820 1 300-100 

Jan.30 1401-2400 IIIG 2156.5-2200 2 300-100 
IIIG 2319-2322 2-3 400-50 

Jan.31 1400-2400 

Feb. 1 1400-2400 I 1400-2400 1 250-50 

Feb. 2 1400-2400 IIIG 2217-2218 2 580-400 

Feb. 3 1401-1800 
1800-2355 
2359-2400 

I 1401-^1700 1-2 580-50 Weak I throughout day 

Feb. 4 1551-1730 
2012-2400 

Feb. 5 1400-2400 

Feb. 6 1400-2400 IIIG 1625-1626 2-3 450-100 
IV** 2113-2200 1-3 450-150 **Pulsating structure 
I 2156-2247 1-2 250-25 

Feb. 7 1400-1703 
1846-2400 

Feb. 8 1400-2400 

Feb. 9 1400-2400 

Feb.10 1402-2400 

Feb.11 1400-2400 

Feb.12 1400-2400 

Feb.13 1400-2400 

Feb.14 1400-2400 



IVh SOLAR RADIO EMISSION 

SPECTRUM OBSERVATIONS 

Fort Davis 

FEBRUARY-MARCH 1962 

25-580 Me. 

1962 
IMPORTANT BURSTS 

FREQUENCY 

RANGE 
MC 

REMARKS 

TYPE TIMES 
U.T 

INT 

Feb.15 1400-2400 

Feb.16 1400-2400 

Feb.17 1401-2400 

Feb.18 1400-2400 

Feb.19 1400-2400 

Feb.20 1400-2400 IIIG 2304-2307 2 150-25 

Feb. 21 1400-2400 IIIG 1832-1834 2-3 500-25 

IIIG 1918-1923 2-3 500-25 

IIIG 2200-2202 3 580-25 

IIIG 2207-2210 3 580-25 

Feb.22 1401-2400 IIIG 1928-1931 2-3 75-25 Weak I throughout day 

Feb.23 1346-2400 I 1354-^1700 1-2 200-100 IV is possibly high frequency component of noise 

I ~ 2000-2400 1-3 200-25 storm (RXB inoperative) 

IV 2201-2400 2 580-320 

Feb.24 0000-0020 I 0000-0020 2 200-50 

1346-2400 IV 0000-0017 2 580-320 

I 1352-2400 2-3 250-25 

Feb.25 1345-2400 I 1350-2400 2-3+ 500-25 

IIIG 1641-1642 2 150-25 

IIIG 1911-1913 2 200-25 

IIIG 2259-2300 3 580-250 

Feb.26 1345-2400 I 1345-^1840 1-2 250-50 Weak I throughout day 

IIIG 1633-1637 2 580-50 

Feb.27 1345-2400 I 1345-~2116 1-2 300-50 Weak I throughout day 

IIIG 1359-1403 2 300-50 

IIIG 1522-1523 2 400-180 

IIIG 1716-1719 2 580-100 

IIIG 2142-2148 1-2 580-50 

IIIG 2256-2259 2-3+ 580-100 

Feb.28 1345-2400 IIIG 1807-1810 2 580-25 

Mar. 1 1345-2400 IIIG 1636-1642 2-3+ 580-25 

II 1641.1-1659 3 320-<25 

IV 1753-1828 2-3 250-125 

Mar. 2 1345-2400 IIIG 1353.5-1356 2 200-50 1354 V 

IIIG 2342-2344 2-3 280-45 

Mar. 3 1345-2400 I 1345-^1620 1 300-50 Weak I throughout day 

Mar. 4 1345-2400 

Mar. 5 1345-2400 1946 V 

Mar. 6 1345-1830 

1856-2400 

Mar. 7 1345-2400 

Mar. 8 1600-2400 

Mar. 9 1331-2208 

2221-24P0 

Mar.10 1330-2400 

Mar. 11 1331-2400 

Mar.12 1330-2400 

Mar.13 1330-2400 IIIG 1450-1458 2-3 580-25 

Unci. 1456-1500 2 150-50 

Mar.14 1330-2400 

Mar.15 1330-2400 

Mar.16 1330-2400 Weak I throughout day 

Mar.17 1331-2400 I 'V 1520-^1620 1 300-100 Weak I throughout day 

IIIG 1558-1559 2 220-20 

IIIG 1607-1610 2 220-25 

IIIG 1640-1641 2 200-25 

IIIG 2307-2312 3 250-25 2308 V 

Mar.18 1330-2400 IIIG 2129-2134 3 350-220 Weak I throughout day 

IIIG 2138-2140 3 280-50 

I 2220-2300 1 280-150 

Mar.19 1330-2400 Weak I throughout day 

Mar.20 1330-2400 

Mar.21 1330-2400 Weak I throughout day 

COMMERCE - STANDAROS - BOULDER 



SOLAR RADIO EMISSION 

SPECTRUM OBSERVATIONS 

MARCh 1962 

Fort Davis 25-580 Me. 

1962 OBSERVING HOURS 
IMPORTANT BURSTS 

FREQUENCY 
RANGE 

MC 

REMARKS 

TYPE TIMES 
U. T 

INT 

Mar.22 1330-2400 IIIG 1559-1602 3 580-60 

IIIG 1605-1606 3 580-50 

IIIG 1732-1742 3 300-25 

IIIG 2301-2304 2-3 280-50 

Mar.23 1330-2355 Weak I throughout day 

Mar.24 1330-2209 Weak I throughout day 

2314-2400 

Mar.25 1330-2400 1906 V 

Mar.26 1331-2400 IIIG 1424-1429 2-3 240-50 

Mar.2 7 1330-2400 IIIG 1609-1610 2 500-220 

IIIG 1615-1617 2 400-75 

IIIG 1948-1949 2 560-240 

IIIG 2323-2325 2 560-400 

Mar.28 1331-2046 

2158-2400 

Mar.29 1315-2400 

Mar.30 1315-2400 

Mar.31 1315-2400 

COMMERCE - STANDARDS - BOULOER 
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Va COSMIC RAY INDICES 

Climax Neutron Monitor 

IGC STATION B 305 

MARCH 1962 

Mar. 
1962 

Daily 
average 

counts/hr.* 

Mar. 
1962 

Daily 
average 

counts/hr* 

1 3018.0 16 3099.6 
2 3037.1 17 3105.6 

3 3053.7 18 3097.0 

4 3049.0 19 3099.9 
5 3030.0 (36 hrs.) 20 3107.0 

6 3020.9 21 3083.8 
7 3037.0 22 3066.7 
8 3058.3 23 3074.1 
9 3093.5 24 3072.9 

10 3116.3 25 3059.5 
11 3101.3 26 3063.9 
12 3091.2 (30 hrs.) 27 3053.2 

13 3111.0 (12 hrs.) 28 3047.5 
14 3102.3 29 3084.9 

15 3099.0 30 3082.6 
31 3028.2 

COMMERCE - STANDARDS BOULDER 
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GEOMAGNETIC ACTIVITY INDICES Via 

MARCH 1962 

Mar. 
1962 

C 

Values Kp 
Sura Ap 

Final 
Selected 

Days 

Three hour Gr„ interval 

1 2 3 4 5678 

1 0. 4 Oo Oo 3- 3- 3- 3- lo 2- 13+ 7 Five 

2 0 4 2- 2o 2o 1- 3- 2+ 2+ lo 15- 7 Quiet 

3 0 7 lo 0+ 1- lo 3+ 2- 3- 2+ 13o 7 

4 0 3 3- 2o 1+ 2- 2- lo lo 1+ 13- 6 8 

5 1 1 1+ 1- 3- 3+ 5+ 3+ 3o 2+ 22o 17 9 

16 

6 1 4 3- 5- 4+ 4+ 6- 4o 4o 2+ 32o 31 27 

7 0 3 2+ 3- 3o 2- 2+ 2+ 1- Oo 15o 8 30 

8 0 0 1- 2- lo Oo 0+ 0+ Oo 0o 4o 2 

9 0 0 Oo Oo Oo 0o 1- 1- lo 1- 3o 2 

10 0 8 2+ 2o 3- 3- 3o 3- 2o 3+ 21- 12 

11 0 8 3+ 4- 2+ 3o 2- 3o 2+ 1- 200 12 Five 

12 1 1 2+ 2o 2+ 3+ 3o 4+ 3+ 4- 24+ 16 Disturbed 

13 0 3 4o 2o 1+ 2o 2o 1- 0+ 1- 13o 8 
14 0 3 1- 0+ lo 1+ 1+ 1+ 2+ 1- 9o 4 5 

15 0 6 2+ 3+ 2+ 2+ 1+ lo lo 3+ 17o 10 6 
12 

16 0 1 1- 1- lo 2- lo lo lo 1+ 8+ 4 19 

17 0 1 1- 2- 1+ 1+ 2o lo Oo 0+ 8+ 4 21 
18 0 6 0+ lo 2o 2o 3+ 2o 2+ 2- 15- 8 

19 1 0 3- 2o 2o 2+ 4o 3+ 3+ 2+ 22o 13 
20 0 8 lo 2+ 2o 2+ 3o 4o 3+ 3o 21o 13 

21 1 0 3o 2+ 3o 3- 3- 3- 3+ 4o 24- 15 Ten 

22 0 2 lo 1- 1- 0+ 0+ 0+ 1- 3o 7o 4 Quiet 

23 0 2 1- Oo lo 3+ 2- 1- 0+ Oo 8- 4 
24 0 2 3o 1+ lo 1+ 2- 2+ 1+ lo 13o 7 8 

25 0 5 2+ 3+ 3- 2o 3- 1+ lo 1+ 17- 9 9 
16, 

26 0 1 3- 2o 0+ lo 0+ 0+ 0+ 0+ 7+ 4 17 
27 0 1 1+ 1+ 1+ 1- 1+ lo 1- Oo 8- 4 22 
28 0 .2 0o Oo 0+ 0+ 2- 2- 2- 2o 8- 4 26 
29 0 .3 3+ 3- 3- lo 2o 0+ 1- 0+ 13o 8 27 

30 0 .0 1+ 1- Oo 0+ 0+ 0+ lo 1- 5- 3 28 

31 0 1 2- lo 2o 0+ 0+ 1+ lo 1+ 9o 4 30 

31 

Mean; 0 .45 Mean: 8 

cnwratE - st&hmms - boulocr 
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VII b CRPL RADIO PROPAGATION QUALITY FIGURES AND FORECASTS 

NORTH ATLANTIC 

MARCH 1962 

— Short-term forecast I Range of reports 

o Quality figure 

DAY 

OUTCOME OF ADVANCED FORECASTS FINAL ESTIMATE 

NORTH ATLANTIC 

0 10 20 31 



VII c USEFUL FREQUENCY RANGES -- NORTH ATLANTIC PATH 

MARCH 1962 

COMMERCE STANDARDS BOULDER 



USEFUL FREQUENCY RANGES - NORTH ATLANTIC PATH Vlld 

MARCH 1962 

OhUT 3 6 9 12 15 18 21 24 

Adapted from Observations by Deutsches Bundespost 



Villa ALERT PERIODS AND SPECIAL WORLD INTERVALS 

INTERNATIONAL WORLD DAY SERVICE 

APRIL 1962 

Issued 

April 1962 

Day/Time U.T. 

Advance Geophysical Alert No. World-wide Geophysical Alert Special World Intervals 

07/0335 Ft. Belvoir, Magnetic Storm 06/19XXZ 

07/1600 165 Magnetic Storm 06/19XXZ Start 

08/1600 166 Finish 

13/0230 Climax. Solar Flare, One plus 12/2150Z 

18/1930 McMath, Solar Flare, Two 18/1814Z 

19/2100 McMath,Solar Flare, One Plus 19/1943Z 

20/2100 Lockheed, Solar Flare, Two 20/1955Z 

21/2005 Lockheed, Solar Flare,One plus 21/1925Z 

22/1520 Sac Peak, Solar Flare, Two 22/1444Z 

22/1600 16 7 Magnetic Storm 21/15XXZ Start 

23/1600 168 Finish 

27/1700 Climax, Solar Flare, Two 27/1410Z 

COMMERCE STANDARDS - BOULDER 
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