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The Effect of Solar Magnetic Field on The Measured Integral Energy Spectra of Solar Electrons,
Protons and X— Rays
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Abstract :

Observations provided by the satellites NOAA/GOES [GOES11&12] during November,2006,
have been used to study the effect of solar magnetic field on the integral energy spectra of the
emitted solar electrons, protons and the generated x — rays in the corona region of the sun.

The results indicate that, the increased value of Kp causes great loss in the emitted electrons,
due to the shitted back process towards the Sun s chromosphere , which causes also the reduction
in the generation of X-rays flux, whiles the spectra of the emitted high energy protons shows an
increament with respect to that of the low energy protons , due to the effect of magnetic field.

The study shows also that,the relation between Hp and Kp is of random behaviour,and there
was no existence for a systematic mathematical relation.
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Goes1l Cretinall G el (o JS oyl Lo Kp Jaleal) Jilla cili g 5SN) (b ad Gam 1 (V) ady Jodn

. Goes12 s
Kp Electron Flux according to Goes Electron Flux according to Goes
11(electrons/cm2.Sr. sec ) 12(electrons/cm2.Sr. sec )
E =0.6MeV E =2 MeV E =0.6MeV E =2 MeV
0.1 160 42000 75 22500
1 88 20000 220 39500
2 6950 832500 2287 420000
3 2817 388750 1557 251500
4 504.495 109053 596.3 106828
5 9.06 45305 22 75000
6 1.785 9300 7.75 9337

O liaall (g el (ha IS Bl L il g S ALalSial) 4BUY) a8 Jilha 32 ad o s (V) a8, Jgia

. Goes12 y Goesll
E (MeV) I(> E )for electrons according to I(> E )for electrons according to
Goesl1l (electrons/cm2.Sr. Goesl12
sec) (electrons/cm2.Sr. sec )
Kp<4 Kp=4 Kp>4 Kp< 4 Kp=4 Kp>4
0.6 42000 109053 45305 22500 106828 9337.5
0.6 20000 9300 39500 75000
0.6 83250 251500
0.6 388750 420000
2 160 504.5 9.06 75 79501 7.75
2 88 1.785 220 22
2 6950 1557
2 2817 22875

Cmeliall ¢ el e JS il 81 Lad Kp Jaleall ad Jilie dpbaal) 4239 (b o cpy 1 (¥) By Jota
. Goes12 s Goesll

Kp | X-Rays Flux according to Goes 11 X-Rays Flux according to Goes 12
( Watts/m2) x 10-9 ( Watts/m2) x 10-9

E=2.756 KeV E=5.511KeV E=2.756 KeV E=5.511KeV

0.1 95 4.4 205 9
1 95 1.35 110 1.25

2 122.5 8.35 355 22.03
3 95.38 6.54 124.38 6.58
4 99.63 6.03 167.38 8.56
5 80 12.6 90 2.65
6 80 10.35 98.75 5.55
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Ot ) (e IS bl a4l AU ALl A BUal) o v B i 5 ad G (£) aB) Jgn
. Goes12 s Goesll (slial)

E (KeV) | I(>E) for X-Rays according to Goes 11 | I(>E ) for X-Rays according to Goes 12
(Watts/m2)x10 -9 (Watts/m2)x10 -9

Kp<4 Kp=4 Kp>4 Kp<4 Kp=4 Kp>4
2.756 95 99.63 80 205 167.38 90
2.756 95 80 110 98.75
2.756 122.5 355
2.756 95.38 12.38
5511 4.4 6.03 12.6 9 8.56 2.65
5511 1.35 10.35 1.25 5.55
5511 8.35 22.03
5511 6.54 6.58

LY Gady iy AN Gad (e JSlg (a3l w Jilia (Goes1l/ Goes12 ) clubd ad cuw : (°) ) dgsa

. Aaad)
(Goes 11/Goes12) (Goes 11/Goes12)

Date | measurements for electrons flux measurements for X-Rays flux
(hour) ™" E=0.6MeV E=2MeV E=2.756KeV E=5.511KeV
3 1.8666 2.1333 0.4889 0.4634
6 1.8666 2.1333 0.4889 0.4634
9 1.8666 2.1333 0.4889 0.4634
12 1.8666 2.1333 0.4889 0.4634
15 0.5063 0.4000 1.0800 0.8636
18 0.8571 0.4205 1.2380 0.8571
21 1.0038 0.9968 1.1444 0.9091
24 1.0038 0.9968 1.1444 0.9091
27 4.7671 0.0749 1.2000 0.7436
30 1.4118 0.0760 1.0783 0.8000
33 1.2592 0.1729 0.7094 0.8718
36 0.9655 0.5109 2.7103 0.8205
39 0.6041 0.4118 4.7547 0.8889
42 1.9167 3.0662 3.4884 0.8108
45 1.9167 3.0662 3.4884 0.8108
48 2.7105 5.3333 0.2865 0.2857
51 2.3585 3.0682 1.2428 0.8400
54 1.0208 0.8161 0.5589 0.3666
57 1.0208 0.8161 0.5589 0.3666
60 1.0208 0.8161 0.5589 0.3666
63 1.0208 0.8161 0.5589 0.3666
66 1.3846 1.8860 1.2808 0.6371
69 1.3846 1.8860 1.2808 0.6371
72 1.7692 3.0000 0.4440 0.3924
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. Goesll sl jadl) cluwl ! g Kp Juelaall ad Jilia <l gig ) piasd ad Gt (1) ady Jsda

) by Jgsa

Kp Protons Flux ( proton/cm2.Sr.Sec)

E=10 MeV E=50 MeV E=100 MeV

0.1 0.420 0.160 0.199

1 0.200 0.118 0.079

2 0.265 0.082 0.049

3 0.403 0.143 0.078

4 0.525 0.162 0.074

5 0.500 0.190 0.079

6 0.400 0.095 0.044

. Goes1l Sliall jaill cluldl b il gi g pull dLalSial) 48Ul o Jolia 304N add Cpay 2 (V

E(MeV) I(> E) for Protons ( protons/ cm2.Sr.Sec )

Kp<4 Kp=4 Kp>4

100 0.199 0.074 0.079

100 0.079 0.044
100 0.490
100 0.078

50 0.160 0.162 0.190

50 0.118 0.095
50 0.082
50 0.143

10 0.420 0.525 0.500

10 0.200 0.400
10 0.265
10 0.403

. Goes12s Goesll cmelivall dppall) il i Kp Jalaall ad Jilla Hp Jalaall ad o s (A) a2 J g2

Kp Hp(nT)
according to Goes 11 according to Goes 12
measurements measurements

0.1 19.1172 24.9994

1 23.5288 41.1754

2 13.2337 25.7346
3 38.2343 27.9398
4 72.0569 72.0569
5 44.1165 24.9994

6 63.2330 47.0589
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Fg (1 ) Electron Hux against Kp (0.6 MeV and 2 MeV
)according to Goes 11 .For the Period 9to 12

Kp

November 2006.
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Fig ( 2 ) Hectron Flux against Kp (0.6 MeV and 2 MeV )

according to Goes 12 .For the Same Period.
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Fig ( 3 )1 (>E) against Eof Hectron Flux according to Goes
11 Measurements .For the Same Period.
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I(>E) (electron /cm 2.Sr.
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Fig( 4 ) I (>E) against Eof Hectron Flux according to Goes 12
Measurements For the Same Period.
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5.511KeV)according to Goes 11,For the Same Period.
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Fig (6 ) X- Rays against Kp (2.756 KeV and 5.511 KeV ) according
to Goes 12 .For the Same Period .
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I(>E) (Watts/m 2)x 10-9
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Fig ( 7 )1 ( = E) against E of X - Rays Flux according
to Goes 11 Measurements .
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Fig ( 8 )1 (>E)against E of X - Rays Flux according
to Goes 12 Measurements .
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Fig (9 ) Correlation betw een Goes 11 and Goes 12 Measurments

of Blectrons Intensities
(0.6 MeV and 2 MeV ) .
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Goes 11/ Goes 12

Measurments

I(>E) (protons /cm 2.Sr.

* ® E=100 MeV
ey HE=50 MeV A
L - AE =10 MeV A
c o~
S ¢ A
5 8 A A
a?
50 A
[T
g : A
2o [ |
o [ u
o 01 .
® (] ® {
s °
0 10 20 30 40 50 60 70 80 00 N 2 a3 " 5 6
Date (hour) Kp
Fig ( 10 ) Correlation between Goes 11 Fig (11 ) Proton Flux against Kp ( 100 MeV ,
and Goes 12 Measurments of X - rays Flux 50 MeV and 10 MeV ) according to Goes 11 .
(5.511KeV and 2.756 KeV ) .
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Fig ( 13 ) Hp against Kp according to Goes
Fig ( 12 ) I (>E) against Eof Protons Flux 11 and Goes 12.

according to Goes 11 Measurements .
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