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cal. 
312 
348 
nS 
398 
395 

TABLm 2.--Solar and sky radiation received on a horieontal suriaca 
[Gmm4mlar per square oentfmeter of horizontal mrffm] 

cal. 
348 
259 
312 
424 
378 

tal. cal. 
408 288 
368 188 
352 185 
417 328 
361 214 

cal. 
260 
234 
303 
305 
160 

cal.  
4-17 
+36 

-101 
+38 
+PI 

cal. 
+55 
-35 
+l2 +a 
+a7 

+es5 

col. 
+60 

3 4  
-46 

-m 

2: 

a.m. 73.70 175.70 170.7' 160.0° I 0.0" [ 60.0' 170.7' 175.7' 178.7' 

mar. 
time A. m. I I  P. m. 

Air mass Dab 

Noon 

Local 
mean 
solar 
time 

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
1.36 1.20 
1.02 
1.29 

1.18 
1.30 
1.00 
1.41 
1.34 _ _ _ _ _ _  
i.u(i.ta) 

- 0 . ~  +o.oa 

_ _ _ _ _ _  _ _ _ _ _ _  

_ _ _ _ _ _  _ _ _ _ _ _  2 4 8  _ _ _ _ _ _  _ _ _ _ _ _  3.30 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.78 _ _ _ _ _ _ _ _ _ _ _ _  1.32 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.8E _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2.16 _ _ _ _ _ _  _ _ _ _ _ _  4.17 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3.15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 5 7  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5.36 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7.57 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.88 _ _ _ _ _ _  _ _ _ _ _ _  2.36 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  

I Average daily radiation 
For a description of instruments and exposures and 

an account of the method of obtaining and reducing the 
messurements, the reader is referred to the REVIEW for 
Januw,  1924, 52: 42, January, 1925, 53: 29, and July, 

Madi- Lln- 
Eon 1 oob 

1925, 53.: 319.- 
Table 1 shows that solar radiation intensities were cal. 

a92 
303 
218 
7.86 
240 

slightly below the normal values for March at  all three 
8 tations. 

Table 2 shows a slight excess in the total solar radia- 
tion received on a horizontal surface directly from the II +434 

Exceas or deflciency since Brst of year on Mar. 31.. _ _ _ _ _ _ _ _ _ _  
sun and diffusely from the sky at  the three stations for 
which monthly normals have been determined. 

Skylight-polarization measurements at  Washington 
made on three days give a mean of 60 per cent, with a 
maximum of 63 per cent on the 5th. These are close to 
the. corresponding normal values for Washington for 
March. At Madson no polarization measurements were 
made dunng the month on account of the presence of 
ice and snow. 

TABLE 1.-Solar radiation intensities during March, 1928 
[Gram calories per minute per square centimeter of normal surface] 

Wnahingttoa. D. C. 

I Sun's zenith distance 

POSITIONS AND AREAS OF SUN-SPOTS 
[Communicated by Capt. C. 9. Freeman, Superintendent U. 8. Naval O ~ t o r y ]  

[Data furnished by Naval Observatory, In coopera!ion with Harvard, Y e r h ,  and 

(The differences of longitude are measured from cantral merid!an, p i t i v e  west. The 
north latitudes are plus. Are= are corrected for foreshortenlng and are expressed ln 
millionths of aun's visible hemisphere. The total area, including spots md gToaps, 
is given for each day in the last column) 

Mount Wilson Observatories] 
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&ern 
t m d -  
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time 

I. m. 
2 1  

v! 

- 

11 41 

L1 58 

11 40 

11 44 

11 44 

11 46 

11 44 

Dif?. 
ong. 

315.4 
333.8 
335.8 
341.4 
346.4 
38.4 
38. 4 
50. 4 
57. 8 
58.4 
66.4 

317. 8 
324 8 
336.4 
341.8 
345.4 
37.9 
38.4 
4% 4 
57.4 
80.4 

325.1 
336.1 
3426  
340.1 
37.1 

237.0 
268.0 
270.0 
315.5 
324.0 
336.0 
347.0 
W.8 
238.3 
268.3 
273.8 
316 8 

224.6 
236.6 
241.6 

273.6 
302.1 
324.1 
2%. 0 
B3.8 

285.6 

301. d 
323.1 
334.1 
227.3 

arl. 3 

nL f 
2989 m.3 
apt aal. I 

2 8  

a25. a 

207.1 

ari. a 
288. a n5. a 

m. a 
na a 

1828 
Mar. 1 (Naval Observatory)--- -35.0 

-26.5 
-14.6 
-9.0 
-4.0 
-48.0 
-48.0 
-80.0 
167.5 
1w. 0 
176.0 
-18.5 
-12 5 
-1.0 
+4.5 
+8. 0 
t-60. 6 
161.0 
k72.0 
180. 0 
k83.0 
-55.0 

+l. 0 
Fll. 0 
k18.5 

-a o 

tzz a 
t73. a 
-74 a 
-42 a 
-41.0 
+4. E 
t13. C 
4-25. C 
t36. c 
-84. ( 
-58. t 
-28. i -u ( 
+le. ( tn. 1 
-60. ( 
-4 ( 
-43. ( 
-17.1 
-11. I 
f17.1 
f38.1 
-45.1 
-38. I 
-ao. I 
-6.1 
-1 1 
+3.1 
faa1 
t62 I +a. I 
-31. I 
-26. I 
-17. I 
+12 1 

$40. I 
+45.1 

+ia I 

~~ 

Mar. 2 (Naval Observatory)--. 

Mar. 3 (Naval Observatory)..-. 

Mar. 4 (Naval Observatory)--. 

Mar. 6 (Naval Observatory)--. 

Mar. 6 (Naval Observatory)--. 

Mar. 7 (Naval Observatory)--. 

Ltrcahs Ncbr. - 
2.26 
2.87 

4.37 
3.81 
3.63 
3.30 
1. BB 
2 16 
4.76 
6.27 
6.27 

M- ..____________ (LW 0.B LO8 1.Z7 1.47 1.n 1.08 0.02 0.79 ____-- 

2 2 6  

De*um. _ _ _ _  I _ _ _ _ _ _  I !  -0. o( -O.u I -0.02 I -0. 0% I ____-_  I -0. Y i d  -0. -0.m I -0.a ----- - 

Mar. 8 (Naval Observatory) - - Mar. 21 _ _ _ _ _ _ _  
Mer. 92 _ _ _ _ _ _ _ _  
Mar. 23 _ _ _ _ _ _ _ _  
Mar. 30 _ _ _ _ _ _ _ _  
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Positions and areas of 8un-epot8-Continued Posiiima and area8 of eun-spots-continued 

basten 
stand- 

ard 
clvil 
time 

area 
lor 

Heliographic 
- 
Latl- 
tude 
- . 
-19.0 
-16.0 
-9.0 

-10.0 
+15.0 
+7.0 

+%. 0 
-5.0 

-19.0 
-8.0 

-10.0 
+18.0 
+17.0 
+15.0 
+lo. 5 
+5.0 
+7.0 

-22 5 
-19.5 
-7.5 

+17.0 
+9.0 

- 2 . 0  
-19.0 
-18.0 
-8.5 
-9.0 

+-17.0 
+11.0 
+7.0 

+lo. 5 
+15.0 
-23.0 
-22.0 
-19.5 
-19.0 

-9.0 
+le. 6 
+IS. 0 + n o  
+lo. 5 
+la. 5 
+15.0 
-8. 5 
--2.o 
-17.5 

-18 6 

-m. o -m. o 
-17.6 
-9.0 

f l5 .0  
+lo. 0 
+la 0 
+14.5 
-23.5 
-22 0 
-14.5 

-18 0 
-8.0 
+9.0 

4-15.0 
-23.0 
-14.5 
-21.5 
-17.5 
-8.5 
+8.6 

+le. 0 
-220  
-14.0 
-19.5 
-5.5 

+17.5 
+14.5 
-226  
-16.6 
-13.5 -a 5 
+16. 0 
4-2.6 
+8.6 

+17.5 
4-16.0 
-22.5 
-10.6 
-11 0 -m. 6 -m. s 
+o. 0 

+17.6 
+la. 6 
-23.0 
-16.0 
-11 6 
-13.6 

-6.5 

4-17.6 
+l7.6 

-m o 

+a 6 

-m. 6 

+Q. 0 

Date 
Diff. 
long. 

Longi- 
tude 

DIE 
long. 

h. m. 
11 46 

11 37 

11 33 

11 39 

11 43 

11 47 

13 28 

11 41 

13 16 

13 46 

11 45 

_ _ _ _ _ _  

0 

4-41.0 
+4z 5 
+el. 0 
+69.5 
+71.5 
-68.5 
-11.0 
+37.5 
+33.5 
+50.5 
+55.0 
+56.0 
+83.0 
-86.0 
-72. b 
-54.0 
+l. 5 

+51.0 +a. 5 
f67.5 
+ss. 5 
-80.5 
-72.5 
-60. 0 
-39.5 
+la. 5 
H 3 . 5  +so. 0 
+R". 0 
-68.0 
-67.0 
-59.5 
-47.0 
-27.0 
+i. 5 

4-78.0 
-55.0 
-52. 5 
-45.5 
-33.5 
-12.5 
-80. 0 
-72. 5 
-38.0 
-30.6 
-19.0 +o. 5 
-68.0 
-60.0 
-28.5 
-27.6 

-7.0 
+12 0 
-69.5 
-68.5 
-52.6 
-46.5 
-3.6 
+7.0 

-65.0 
-39.0 
-32.0 

0.0 
+lo. 0 
+20.0 
-43.0 
-33.5 
-26.6 
-20.0 
-19.5 
+15.0 
+?2.5 
+33.5 

-18 o 

. -. . - - - 

0 

128.0 
129.5 
148.0 
156.5 
158.5 

5.3 
62.8 

111.3 
117.3 
124.3 
1%. 8 
128.8 
156.8 
334.6 
348.1 

6. 6 
62. 1 

111.6 
124.1 
128.1 
128.1 
326.9 
334.9 
347.4 

7.9 
61.9 

110.9 
127.4 
139.4 
325. 2 
321. 2 
334.7 
347.2 

3 8 . 1  
112.2 
326.0 
328.5 
335.5 
347.5 

8.5 
236.9 
289.4 
327.9 
338.4 
247.8 

7.4 
288.7 
m. 7 
326.2 
327.2 
336.7 
347.7 

6.7 
271.1 
282.1 
288.1 
289.1 
337.1 
347.6 
m2. 4 
288.4 
285. 4 
327.4 
337.4 
347.4 
272.0 
281.5 
288.6 
295.0 
295. 5 
330.0 
337.5 
348.5 

7.2 

_.____ 

0 

lea 6 
199.6 
221.6 
m. 6 

272.6 
300.6 
321 6 
161.4 
2224 m. 9 
233.9 
739.4 
243.9 
270.4 
274.4 
279.4 
136.5 
162.6 
22s. 5 
243.0 
275.5 
130.7 
180.2 
217.7 
222.2 
225.7 

270. 7 
278.7 
107.8 
121.8 
123.8 
129.8 
lbB. 8 
214.8 
221.8 
2%. 3 
238.8 
244.3 m. 8 
107.2 
117.7 
125.2 

130.7 
134.2 
180.2 
214.2 
222.7 
226.7 
247.2 
108.4 
117. 0 

127.4 

136.4 
169.4 an. 0 
a 4  
111 6 
lab 0 
133.5 
140.0 
162 0 
226.5 

113.6 
128.0 
134.0 
140.5 
182.0 
80.6 

118.5 
127.6 
130.0 
136.6 
151.0 
168 5 
laa 0 
189. I 
110.8 

137.8 
1% 3 
138.8 
162 3 

163. a 
118.1 
126 8 
129.8 
139.1 

158.1 
159. I a. t 
111. c 
117.8 
l 2 & C  

mi. 6 

242. a 

1s. a 

im. Q 

130.4 

BO. a 

iia a 

im. 3 

1%. a 
110. 8 

148. a 

1925 
Mar. 21 (Continued) __..._._.__ L. m. 

I4 30 

I2 45 

14 6 

13 25 

14 42 

11 E4 

12 1 

10 M 

14 9 

12 43 

11 Y 

11 I( 

11 4l 

-83.0 
-44.0 
-22.0 
-17.0 
-2. 0 

+m. 0 
+57.0 
+81. 0 
-70.0 
-9.0 
-3. 5 
+2 5 
+8.0 

+12 5 
+39.0 
+43.0 +a. 0 
-81.0 
-65.0 
+8. 0 +w. 5 
+a 0 
-74.0 
-44.5 
4-13.0 
+17.5 
+21.0 
+37.5 
+MI. 0 
+74.0 
-83.0 
-69.0 
-67.0 
-61.0 
-31.0 
f24.0 
+31.0 
+35. I 
f48. 0 
+53. b 
+?e. 0 
-72.0 
-61. E 
-64 0 
-63.0 
-48. b 
-45.0 
-19.0 +a. 0 
+Q. 5 
447.6 +ea. 0 
-67.6 
-4a 0 
-39.0 
-38.6 
-35.6 
-29.6 
-6.5 

+67.0 +so. 5 
-41.0 
- a 6  -m. o 
-13.6 
+8.6 +n. 0 

+i6.5 
-25.0 
-12 b 
-4.5 
+a 0 

+23.5 
-65.5 
-16.0 
-7.5 
+l. 6 
+I 0 +lo. 6 

+25.0 
4-32 6 
+Bo. 0 
+El. 6 
-26 
+7.0 
+I1 5 
+la 0 
+a. 5 +se. 0 
+1L 5 +a 6 +la 5 +la o 
+2a 6 +aa. 5 
+N. 0 
+a. 6 
+M.O +m. o 
-!& 6 
+XO +sa 6 w. 0 

hlar. 2? (Naval Observatory )... 

Mar. 10 (Naval Observatory) - - 

Slar.23 (Naval Observstory) ... 

Mar. 11 (Harvud) ______- - - - - -_  

Msr. 12 (Naval Observatory)-- 

Mar.24 ( N s v d  Observstory) .. 

hrLlt. 25 ( ~ a v a ~  Observatory) ... 

Mer. 13 (Naval Observatory).. 

Mar. 26 (Nuval Observatory)-.. 

hlar. 2; (Naval Obervatory) ... 
Mu. 14 (Naval Obasroetory).. 

Mar. 28 (Naval Observatory) L. 

Mar. 16 (Naval Observatory).-. Mar. 39 (Naval Observatory)--. 

MS. 30 (Mount Wilson) ~ ~ ~ - - - - 

Mnr. 31 (Naval Observatory)--. 

MY. 10 ( H u v u d )  _ _ _ _  _ _ - -  - 

Mar.17 (Harvard) _ _ _ _ _ _ _  

Mar. 18 (Naval Obmrvatory)-.. Mean daily area for hlarcb..--. 

PROVISIONAL SUN SPOT RELATIVE NUMBERS FOR 
MARCH, isas 

[Data furnished by Prof. A. Wolfar. University of Zurich, Switzerland] 
Rdative 
numbqa Mar. 10 (Naval Obsrrvstory)--. 

Number of observations, 22; mean, 80.5. 
103031--28----3 


