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different positions—ortho-, meta-, para-, etc.
It can be shown that even a small- difference
in the activation energy of 5 per cent. will
lead to difference in rate of substitution of
more than a power of 10. This in turn will
be reflected in the yield of the product. Com-
bined with the normal errors in the estimates
of yield in an average preparation of an organic
compound, secondary products of a side re-
action can be readily missed if the proportion
is small, as will be the case here. One can
legitimately conclude, then, that the experi-
mental observations and theoretical require-
ments of the systems of the type of hydrindene
do not require a static picture of the type
postulated by Mills and Nixon. The fusion of
a saturated ring to an aromatic system need
not necessarily involve any appreciable change
in the bond angles or in the bond distance of
the common bond. The relative ease of substi-
tution can be readily accounted for by a consi-
deration of the polarising force of the. substi-
tuents as well as the reactant molecules. There
is no doubt that further investigation and ac-
curate data are needed for a full appreciation
of the problem.

1. Adams, Organic Reactions (Wiley) Zand 7. 2.
Anantakrishnan, S. V., dnwamalai Univ. Journal 1942,
‘11, 173. 3. Anantakrichnan and Hughes, /.C.S., 1935,
1607. 4. Arnold and Evans, /.4.C.S., 1940, 62, 2670.
5. Amold and Zanu, zkd., 1941, 63, 1317. 6. Baker.,
J.C.S., 1937, 436, 7. Baker and Lothian, #id., 1935,

Geomagnetic Storms

[Cu&*'réni
Science
628, 1936, 275. 8. Bergmann and Berlin, /. . C.S.,
1940, 62, 316. 9, Borsche and Bodenstein, Ber., 1926,
58, 1910. 10. Claisen, 75d., 1912, 45, 3157. 11. Fie-
ser, drticle in Gilmar’s Treatise on Organic Chemistry.
12. Fieser and Lothrop, /.4.C.S., 1937, 59, 945.
13. Fieser, Young and Newman., d., 1931, 53, 4120.
14. Fries and Hubner, Ber., 1906, 39, 435. 15. Ingod,
et al., Nature, 1946, 158. 16. Kossiakoff and Springal
J A, C S, 1941, 63, 2223. 17. Levine and Cole,
ibid., 1932, 54, 338, 18. Longvet —Higgins and Coulson,
Trans. Farad. Soc., 1946, 42, 756. 19. Lothrop, /.4.C.S.,
1940, 62, 132. 20. Macleish and Campbhell, /. C. S.,
1937,1108. 21. Marckwald, Ber., 1890, 23, 1015. 22.
Mills and Nixon., /.C.S., 1930, 2510. 23. Mayo and
Walling, Chent. Rev., 1940, 27, 251. 24. Pauling and
Sutton, 7rans. Farad. Soc.,1935, 31. 939, 25.. Price,
Chem. Rev., 1941, 29, 37. 26, Rangaswami and Sesha-
dri, Proc. Ind. Acad. Sei., 1941, 14, 547. 27. Robinson
and Shah, /. C.S., 1934, 1496. 28. Sandin and Evans,
J-A4.C. 8., 19%, 61, 2916. 29. Shah et al., /. 4. C. S.,
1938, 1828; 1939, 132. 30. Sidgwick and Springall
J. G S? 1036, 1532, 31. Smith, 75id., 1974 730, 32.
Van Braun and Grliber, Ber., 1922, 55, 1710. 33.
Wheland, Resonance.. (Wiley, 1946), p 259. 34. Wibaut,
Rec. Trav. Chim., 1933, 12, 290.

MNote.~The cost of printing this contribution has .
been defrayed by a generous grant from the Rockefeller'
Foundation for the publication of results of scientific
work made to us through the kindness of the National
Institute of Sciences, India.—Z4,

GEOMAGNETIC STORMS

EOMAGNETIC activity during the quarter
January-March 1947 was on the increase

as compared with the previous quarter. Some
details of the geomagnetic disturbances recorded
at the Alibagh Magnetic Observatory during the
quarter January-March 1947 are given in the
following table in which t, and t represent the
time (I.S.T.) of commencement of the disturb-

ance and its intense phase -respectivel'y,‘ and
T the duration of the intense phase expressed
in hours. The ranges in the three different
elements (D, H and V) of the earth’s magnetic
field have also been given, D, in minutes of are,
H and V in v where 1v=10-% gauss. The
maximum k-index recorded during the disturb-
ances have also been given. ‘

Range
Date to t T ks Nature of
B D H v Commencement
1947 h. m. | h. m his, min. X X
January, 8 57 8 57 5% 5.8 153 58 S
Jueey on 16th 6 Sudden
January About 10 21 7 5.8 258 64 3 |G
2497 10-00 | on25th | 6 | Cradua
February, 8 29 15 38 9 5.1 366 88 8 5
16-17 on 16th Sudden
. March, 9 29 13 45 7 7:8 434 77 8
2-3 - on 2nd Sudden
March, Al.out 11 30 12 4+1 330 45
8-9 11 30 | on 8th § | Gradual
March 15 14 12 | 14 12 | 8 4.8 199 | 35 6 | Sudden




