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ABSTRACT

Data from the Princess Sirindhorn Neutron Monitor at Doi Inthanon,
Thailand, with a vertical cutoff rigidity of 16.8 GV, have been utilized to determine the
diurnal anisotropy (DA) of Galactic cosmic rays (GCRs) near Earth during solar minimum
conditions between 2007 November and 2010 November. We have identified trains of
enhanced DA over several days, and find that these trains are often recurrent after a solar
rotation period (~27 d). By investigating solar coronal holes as identified from synoptic
maps and solar wind parameters observed by spacecraft, we found that the intensity and
anisotropy of cosmic rays are associated with the high-speed streams (HSSs) in the solar
wind, which are in turn related to the structure and evolution of the equatorial and higher-
latitude coronal holes. An enhanced DA was observed after the onset of some, but not all,
HSSs. During the time periods of recurrent trains, the DA was often enhanced or
suppressed according the sign of the interplanetary magnetic field B, which suggests a
contribution from a mechanism involving a southward gradient in the GCR density, n,
and a gradient anisotropy along BXVn. In one non-recurrent and one recurrent sequence,
an HSS from an equatorial coronal hole was merged with that from a trailing mid-latitude
extension of a polar coronal hole, and the slanted HSS structure in space, within which the
GCR density was depressed, can account for the southward GCR gradient. We conclude
that the gradient anisotropy is a source of temporary changes in the GCR diurnal
anisotropy under solar minimum conditions. The 27-day modulations of GCRs intensity
are well correlated with the magnetic field magnitudes and solar wind speed as predicted

by the solar modulation theory of GCRs.

KEYWORDS: SOLAR WIND / NEUTRON MONITOR / SPACE PHYSICS

200 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis / v

a 1 1 y @ [ a 3 a {
HanIzNUYed Insead Nangsozuuunyuswaemsasulamnsey 27 Suvesse@aeainnuanani

dung Tagan1ting19IatInTo U UGS
EFFECTS OF COROTATING SOLAR WIND STRUCTURES ON 27-DAY VARIATIONS IN
GALACTIC COSMIC RAYS OBSERVED BY THE PRINCESS SIRINDHORN NEUTRON MONITOR

511 85U 5138427 SCPY/D
Us.a. Wdnd)

AmznssuMsidsnIneiinus: mia 3Winla, Ph.D. (PHYSICS), o1as1u1as #1894, Ph.D. (PHYSICS),

TqUANA 1AIAL, Ph.D. (APPLIED NUCLEAR PHYSICS)

UNANLD

nnmsanyeu e laInsdisziiuvessidneainnuananlnd lanndunalasaniil

v A an a d Y 1 < < ] S A A a 4 ] A
ATIVIAUIATOUTATUTT Y YDAADYDUNUUN AWIAULUIUNITINNLUHANVALTY 16.8 ang laa Glu‘]f'NNE]'Llnl"U

A A o' d'

Anemadiinenssudnga lusznnadoungadnieu 2007 63 ngaInew 2010 151183 uuANLVDIULEY

q

4
=< 1

A A A A I o 1 dyn/ a :} @
”laTmImﬂwmmmwmumammyﬂunammmuiﬂﬂmmummuun%xmﬂmmmﬁmmﬁwuuﬁaumm
a o o A A Ay v = Aa a o
VDIANDINAINNTOU 27 U maﬁ‘uwmquTﬂTﬁum“lmmmiﬁvmwwmmmuwmuuaﬂmnuazmuﬂiau
a < A o ' = v A A A a @
Q’iEl%ﬂ’ﬂlllj’Jq@ﬂﬁﬁlﬂﬁiﬂﬂﬂ1uﬁ]’)ﬂ'}ﬁ ‘W’U’J'lﬂ’ﬂiJL"i’lliJngllﬂLl]l’flI%I‘ﬂi’ﬂ"llﬂ\ii\?’dﬂﬂﬁllﬂllﬂiﬂhlﬂﬂﬂ"l’l}ﬂﬁﬂﬂ

a 2 & v o do v Ao a s
ﬁilfjﬁﬂ%ﬂ’Hmi’f]ﬁ\if]ﬁﬁﬂ’ﬂllﬁll‘wu‘ﬁﬂllIﬂi\1f’fiNLLE‘]&”J’J@JHWﬂWSGUENﬁaMTﬂIiuﬂuﬂil’JmﬁuﬂgﬁiLmz

U &l

[l
a =

g a @ A = o v yYa & o A 4
azAgaNgeiuvesnweiad mamuvoweuloTaInstllszdrividinadunenaimsnaounimuvesay
a <3 g/) A a oy 1 3 [ 3 AA A A
qrozanusigalunnase Tasluaunarimevuiudr vesassdunamuneuloTo Insnmunioan
2 Vo A — ' PR S g A v
YUogiuIAT oM NIGVOITUINUNINANTENINAIUATIZH F9aFDIHansznuInna lniilsznoudiens
= L [ a a 9 a J = = 4 =y o
Aoud lussdnoainlunaldvesniseriad nazuoulo laInstvinmsfoud 1nnsaiAnEIv0UHANITEIN
= 1 3, a <3 ~ a v A
Aounay iReud  wunszugaugSozanuiigeaimnnnguialsuusnauguigasiszauduiun
a c?;‘ A v 1A a o Y a 9 = a <3 A
vauIalsuugarnvnediguinaasaganounan mldine lnseaduuuidssvesangioza g
@ a a 1 I
nalisednoaiiniinnuduanas udq 1dnndoud lineiald Seagilweule TaInstlaninsdeudiiu

o w

4 .:' < = A a 9 .
aungrilsvesmalasuntasiinsnvewou loTe Tnsthlsedriulugisianssugiezdiga drumsanas
s » 9

o o N g a o o I < a
uyy 27 ’J“L!"’U’ENﬂ’J']iJl,"i’ljiJiﬂ?fﬂ’é]ﬁllﬂﬂ']uaﬂﬂﬂﬁﬁﬁﬁll‘W’Ll‘ﬁ‘ﬂﬂﬂ‘]Jﬂ’J']iJl,"UiJﬁu']lll,Llll,Tmﬂlmgﬂ’ﬂiJlﬁ’J'c’lll?!i&l::

@ o o a a Jd
aamnqums lugraduvessidnediin lasaiie1nag

200 W






