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Neutron Rate (counts/second)
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Example of the energy spectrum of solar neutrons
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Assumption: Neutrons are produced at the same time as

gamma rays

figures from Watanabe et al.



Summary of the energy spectrum of solar neutrons

Date 820603 | 900524 |910322 |910604 |001124
X-ray class | X8.0 X9.3 X9.4 X12.0 | X2.3
Flux at 100MeV 0.06 0.04
(x 10%/MeVisr) | 2620.7 (4304 L 70 1.8+0.21 5 401
Power index |—4.0+0.2 |—2.94+0.1 |—2.7+0.1}7.3+0.2}4.1%+05
Date 010825 | 031028 |031102 | 031104 |050907
X-ray class | X5.3 X17.4 X8.3 X28 X17.0
Flux at 100MeV | 0.02 0.37 0.03 +
(X10%/MeVisr) | 4001 |£0.14 |=0.01 15£0.6 06
Power index |—3.1+0.4 |—3.8+04 7.0+13F39+05] —3.38

from Watanabe , K., 2005




World-wide network of solar neutron telescopes

Slerra Negra Gornergrat g
- Mexu, _ & ap T
'1—55"r:'“-_$ , : " 5’#-&
- < s xﬁ , YEIED F

[} PAY
Nauna Kee | Chacaltaya Arag
420 o '
= ) s [ u

24 hour observing operated since November 2003



H$EHART IV—T

2O EXRFEXGHIRIRIBENIAT
HREETFER

R K T
ﬁai FHEMRM
HARRFHHAREAFR B R

ﬁrﬁ \ j(—'JLI—'JL'tB

R TEXFHEHE

EIT KNS
FEHNZHREARBEFHEEHRAT

Physikalisches Institut, University of Bern, Switzerland
Yerevan Physics Institute, Armenia

Institute of High Energy Physics, Chinese Academy of Science
Instituto de Investigaciones Fisicas, UMSA, Bolivia

Instituto de Geofisica, UNAM, Mexico

d




FEBEXGPIEFEER

Lead plates (bmm)

neutron

LTI TTTTITTITT]

LITITITTITITTITITIT]

ENEEENENEEEEEEEE NSNS EERERRNEEEENERE IIII/VI"' ] NN EREEEENEEEREEENEEEE
ﬁlnl Ll[lllIIIFIIIIllIIIIIJ_LII_LLUIIIIIIIIJIIIIJJ]prOtonLLlllllL]llllIlI]IlIIlIIlI

BIRILET | ; i

Scintillator box Em Wood (10cm)
B
PhOtOmUlthllel’ —— Proportional counter
(front and side)
Scintillator (20cm)

BRHEE - A REBICTOWDEHEZBRIRILX—THEES




AHXRARREBOAR
EHROAXNGHEFERREDRTFERNEEBENDRTEIL
Abonf-BE&
RNE 26.985H
RE 43.17H

EEOERNR

RE
B R TR

% -1

BAARXEHRE. BRUYEZ. RHBFIV)
chhf-PCDIH (A—h—DBEFEREY])

FEEEAIFTIX. 7B —9AIZEHFr
ES3HEHYMNESTENVELT!




EEBARIRILT—




INYTI)—E
(VI D ZE

&

16

15

14

13
12

11

10



ANEEENDHEX(L20134F7

ISES Solar Cycle Sunspot Number Progression
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Muon enhancement 64 stations over 100m X 100m
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Attenuation

Attenuation of neutrons iIn the air
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Neutrons are attenuated in the air



