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HemHoro ncropum o coniHe4YHbIX HEUTPOHAX.

1. SF 21 June 1980, Gamma Ray Spectrometer aboard
Solar Maximum Mission, En~100 MeV, Chupp et al. 1982
2. SF 03 June 1982, Neutron Monitor, Jungfraujach,
Switzerland, 3570 m, R=4.5 GV, Chupp et al. 1983

3. SF 15 June 1991, COMPTEL aboard GRO, the first
Image of SF in Neutrons, En~20=250 MeV, Moser et al.
4. SF 31 December 2007, MESSENGER, 0.48 AU,
En=1-8 MeV, Feldman et al. 2010

5. NEM(Japan) on ISS since August 2009, En~40-200
MeV, n-p scattering process, Koda et al. 2011

6. Fermi LAT can measure high energy solar neutrons?...

COMPTEL instrument
(1991-2000)
Last space experiment able to
ar neutrons!

Ryan et al
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[Tonck conHeYHbIX HEUTPOHOB. 1oen n Kputepumn.

COnHEYHbIE HENTPOHBI OO KHbI TEHEPUPOBATLCS NPAaKTUYECKMN B NO6OM
BCrblWwKe. Bonpoc Tonbko B nopore YyBCTBUTENBLHOCTU K MOTOKY HENTPOHOB
HeuTpoHHoro getektopa (HO) PAMELA...

[locne BCnbIWKK B yCNoBuax npsimon suanmoctu CornHua npoBoanTCS
nouck Bo3pactaHus cyéta HI Bbnusn akeatopa B cpaBHeEHUM ¢ cHeToM HL
[10 BCMbILWKX Ha npeabiayliem Butke opoutel PAMELA (caBur opoutbl ~25°
K BOCTOKY). [lnutenHocTtb HabnogeHnn oo ~ 10 MuH.

[TlpoBOAUTCA YHET BO3MOXHOIO M3amMeHeHunsa cyeta HLO n3-3a pasnunumga
reoMarHUTHbIX NOPOroB Npu casure opouTbl ~ 25° Nnpn NOAEHTUYHOM
nonoxeHun opbutel PAMELA 3a cyTkn 0O BCMbILKW.

HensmeHHOCTb cHETa 3apsXKEHHbIX YaCTuL, Nocrie BCMbILKM B CPaBHEHUN C
CYeTOM npwu cnokonHoM COrHLE KOHTPONMpPYETCH B panoHe akBaTopa
ANaHHbIMW Teneckona CUMHTUNNALUMOHHBLIX c4éTymnkos PAMELA.

Bpemsi nponéta Ha 6a3e CosnHue-3emns no3BonseT OLEHUTb SHEPTUIO
PErMCTPUPYEMBIX COSTHEYHBIX HEUTPOHOB. MakcuMyM curHana B peHTreHe
NPUHUMAaETCS 3a Hadano Bcnblwky (+499 cek.) U reHepauum CONHEYHbIX
HENTPOHOB.

[ononHunTenbHOE CBUAETENLCTBO PErMcTpaLnm CONMHEYHbIX HENTPOHOB —
npeaumnysnbCc NPOTOHOB OT n>p*+e™+v, pacnaga Ha nyTu ConHue-3eMns B
OaHHbIX Teneckona CLI,VIHTVIHJ'IFILI,I/IOHHbIX cYyéTymkoB S1, S2, S3.



ConHe4vyHasa aktusHocTb 2006-2014

ISES Sclar Cycle Sunspot Number Frogression
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ConHe4Hble cobbiTnsa 2006-2013 (aaHHble GOES)

ASSOCIATED FLARE AND ACTIVE REGION
Max imuam Proton Flux CHE Flare Max. Importance Location Region$#
(Day/UT) (pfu @ >10 MeV) (Loc./ Day UT) (Xray/Opt.)
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ConHeYHble senbiwkn 2006-2014

Oata Knacc  O6nactb lckn(>100 MaB), m2aeHb'cp”
13 December 2006 X3.4  S06 W24 ~82000
07 June 2011 M2.5 S22 W53 ~42000
23 January 2012 M8.7  N18 W21 ~22000
27 January 2012 X1.7 N27 W71 ~101000
07 March 2012 X5.4 N17 E27 ~75000
17 May 2012 M5.1  N11 W76 ~200000
06 July 2012 X1.1 S13 W59
19 July 2012 M7.7  S13 W88
11 April 2013 M6.5  NO7 E13 ~18000
22 May 2013 M5.0 N14 W87  ~31000
06 January 2014  C2.1 S15W89 ~39000
07 January 2014  X1.2 S12W08 ~39000
20 January 2014  M3.0 S15W75
18 April 2014 M7.3 S20W34  ~13000

Kputepun cenekummn: norok npotoros CKIT> 100 MaB > 10% cm2 aeHb- cp'”



Bpemsa nponéta HenTpoHoB Ha 6ba3e ConHue-3emns,
BEPOSATHOCTb JOCTMXKEHUSA HEUTPOHaMM OpOUTLI 3eMnu
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CnekTpbl HENTpPoOHOB BONMM3K CornHua n 3emnu.

OPDEKTUBHOCTb perncrpaumum HemtpoHoB B HII.
(JaHHble GEANT4 mogenupoBaHus).
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Integral flux, cmdaysr™*

GOES11-13. Cnektpbl npotoHoB CKJ1 2006-2013.

KapTta reomarHuUTHbIX noporos (anoxa 2000).
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Figure 1: Iso-rigidity contours for vertical geomagnetic cutoff rigidities for epoch 2000
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13.12.2006 and PAMELA. QUICKLOOK Data

[ 02795 _003_001_cin: Bottom Background & Upper Background: Time Evolution (DT=1 min) N eutron ratc (HZ) [
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13.12.2006. QUICKLOOK Data Digitization
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12.12.2006. QUICKLOOK Data Digitization

Neutron rate (Hz)
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SN 13.12.2006 OBT~564600-565200 ND(b&t): 84693-81647=3046+408 3.73+0.50%
GM 12.12.2006 OBT~463120-463840 ND(b&t): 82886-80947=19391+405 2.40%0.50%
(GM: Cut-off shift ~16.8 - >17.0 GV)

Total Effect SN-GM:+1.3310.71% for 20-31 min after SF, E_~38-96 MeV,
Near the Earth | (38-96 MeV)~500 n/m2s, on the Sun n/p~0.1... Reasonably
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07.06.2011 and PAMELA. QUICKLOOK Data

27779_001_001_cin2: Bottom Background & Upper Background: Time Evolution [DT=1 min) N E.u‘lrﬁ n rnte t H z]
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07.06.2011. QUICKLOOK Data Digitization
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06.06.2011. QUICKLOOK Data Digitization

Meutron rate (Hz)
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SN: 07.06.2011 OBT~2147830-2148430 ND: 70059-71086= - 10271376, - 1.44%0.53%

GM: 06.06.2011 OBT~2061320-2061920 ND: 68608-68334= + 274+370, + 0.40+0.54%
(GM: Cut-off shift ~>17.0 — 17.0 GV)

Total Effect SN-GM: - 1.84+0.76% for 27-37 min after SF, E_~27-40 MeV
NO SOLAR NEUTRONS. Only upper limit.
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23.01.2012 and PAMELA. QUICKLOOK Data
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23.01.2012. QUICKLOOK Data Digitization
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22.01.2012. QUICKLOOK Data Digitization

Neutron rate (Hz)
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SN: 23.01.2012 OBT~200100-200700 ND: 80107-73959=6148+393, 8.31%£0.53%
GM: 22.01.2012 OBT~113510-114110 ND: 81226-76074=5152+397, 6.7710.72%
(GM: Cut-off shift ~ 16.0-16.6GV)

Total effect SN-GM:+1.5410.74% for ~34-44 min after SF, E ~18-23 MeV
Near the Earth | (18-23 MeV)~530 n/m?s
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27.01.2012. QUICKLOOK Data

31798_004_001_cinZ: Bottom Background & Upper Background: Time Evelution (DT=1 min)
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27.01.2012. QUICKLOOK Data Digitization

27.01.2012
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26.01.2012. QUICKLOOK Data Digitization

Neutron rate (Hz)
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SN: 27.01.2012 OBT~597870-598470 ND: 74876-77519= - 2643+390, - 3.41+0.50%
GM: 26.01.2012 OBT~511390-511990 ND: 72437-75113= - 15431279, -3.56%0.51%
(GM Cut-off shift ~15.5-15.0 GV)
Total Effect SN-GM:+0.15£0.72% for ~42-52 min after SF, E ~23-38 MeV
NO SOLAR NEUTRONS? Only upper limit | (23-38 MeV) ~ 310 n/m2s?
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07.03.2012. QUICKLOOK Data

31888_002_001_cin2: Bottom Background & Upper Background: Time Evolution (DT=1 min) Meutron rate { Hz ]
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07.03.2012. QUICKLOOK Data Digitization
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06.03.2012. QUICKLOOK Data Digitization

Neutron rate (Hz)
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SF 07.03.2012 X5.4 00:24 UT, Common Data: Fermi LAT found E =0.1-4.0GeV !!!,
PAMELA: the first SCR went in ~04:03 !!!
NB. No QUICKLOOK data near 00:55-02:41 UT (OBT~1325670-1332000 s)

NO SOLAR NEUTRONS.
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17.05.2012. QUICKLOOK Data

] Meutron rate (Hz)
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17.05.2012. QUICKLOOK Data Digitization
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16.05.2012. QUICKLOOK Data Digitization

Meutron rate (Hz)
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SN: 17.05.2012 OBT~33580-33880 ND(b&t): 45838-47507=1669+306, -3.51+0.64%
GM: 16.05.2012 OBT~454720-455020 ND(b&t):41659-44021= 23621293, -5.37%0.67%
(GM: Cut-off shift ~ 15.9-16.8GV). NB. Quality of QL data for 16.05.2012 is so so...

Total Effect SN-GM: +1.8510.93% for 36-41 min after SF, E, ~22-27 MeV
PROBABLY SOLAR NEUTRONS... Near the Earth | (22-27 MeV)~810 n/m?2s...
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06.07.2012. QUICKLOOK Data

33713_001_001_cls Bottom Background & Upper Background: Time Evolution (DT=1 mi N'ﬂ ut rD n ra te sz]
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06.07.2012. QUICKLOOK Data Digitization
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05.07.2012. QUICKLOOK Data Digitization

Neutron rate (Hz)
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SN: 06.07.2012 OBT~492500-492920 ND(b&t): 42077-44482=25041£294, -5.41%+0.66%
GM: 05.07.2012 OBT~406600-406720 ND(b&t):12853-14435=-1582+165,-10.96%1.14%
(GM: Cut-off shift ~ 15.9-16.8GV). NB. Quality of QL data for 16.05.2012 is so so...

Total Effect SN-GM: +5.5511.32% for 49-56 min after SF, E, ~11-15 MeV
PROBABLY SOLAR NEUTRONS... Near the Earth | (~11-15 MeV)~1600 n/m?s...
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19.07.2012. QUICKLOOK Data
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19.07.2012. QUICKLOOK Data Digitization
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18.07.2012. QUICKLOOK Data Digitization

Neutron rate (Hz)
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SN:19.07.2012 OBT~1555510-1555810 ND(b&t):33539-33607=68+259, -0.20+0.77%
GM:18.07.2012 OBT1469170-1469470 ND(b&t):32175-33690=-15152257,-4.500.76%
(GM: Cut-off shift ~ 15.9-16.8GV).

Total Effect SN-GM: +4.3011.08% for 75-80 min after SF, E, ~5.2-5.9 MeV
PROBABLY SOLAR NEUTRONS... Near the Earth | (~6 MeV)~1300 n/m?s...
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Number of recorded Neutrons /DT (min*-1)

11.04.2013. QUICKLOOK Data

37885_001_001_cln2: Bottom Background & Upper Background: Time Evolution (DT=1 min)
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11.04.2013. QUICKLOOK Data Digitization
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10.04.2013. QUICKLOOK Data Digitization

Meutron rate (Hz)
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22.05.2013. QUICKLOOK Data
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22.05.2013. QUICKLOOK Data Digitization
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21.05.2013. QUICKLOOK Data Digitization

Meutron rate (Hz)
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SN:22.05.2013 OBT1387600-1388200 ND(b&t):92820-94113=-12731+432, -1.3510.46%
GM:21.05.20130BT1301200-1301800 ND(b&t):99963-105890=-5927+454,-5.60%£0.43%

(GM: Cut-off shift ~ 11.5-12.0GV).
Total Effect SN-GM: +4.2510.63% for 8-18 min after SF, E_, ~> 100 MeV
PROBABLY SOLAR NEUTRONS... Near the Earth | (>100 MeV)~1800 n/m?s...
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06.01.2014. QUICKLOOK Data
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06.01.2014. QUICKLOOK Data Digitization
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04.01.2014. QUICKLOOK Data Digitization
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SN:06.01.2014 OBT1565800-1566300 ND(b&t):68039-61885=+6154+360,+9.94+0.58%
GM:04.01.20140BT1393000-1393400 ND(b&t):63436-60679=+2857+352,+4.72%£0.58%

(GM: Cut-off shift ~ 13.3-13.7GV).
Total Effect SN-GM: +5.2310.82% for 43-51 min after SF, E, ~9.3-13.6 MeV
PROBABLY SOLAR NEUTRONS... Near the Earth | (9-14 MeV)~1500 n/m?3s...
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07.01.2014. QUICKLOOK Data

41959_073_001_cin2: Bottom g & Upper Time {DT=1 min) | N E Ll t FO n rElt[.‘ {H z]

30800 -

Number of recorded Neutrons / DT (min®-1)

= . v £ i

R " 00 * [ : ¥

H i N X ! ', >
5008 Y F LY T ! o

A% W A W £
P S T "
1678 1680 1648 1690 1695 1Te0
OBT (ms)
41956_073_001_cinZ. Ratio: ! Tima Evolution (DT=1 min)

Upper | Bottom Background

o — I B pe— . BT,
1678 1680 1648 1690 1695 1Ted
OBT (ms)
g i ounses (811 O S ANG (531 OF S22 ANG (831 G 8531 100 150

41959_074_001_cin2: Botiom Background & Uppor Background: Time Evolution (DT=1 min)

i —
h e MW N Y] n>p+e+...? - % P A =
- Pre-pulse é :? ) g y ¥

Near North E & : S T S N

|n S 1 _83 [_at9% W:E\ cind. Ratio: o——T] = S

n - a N P
T R S——— —— e -

o

|

[__Trigger Reate Counters [521 O 533) AND (531 OR 533) H

g

: £

5

g ]

i
| 5
u

T T r T R




07.01.2014. QUICKLOOK Data Digitization
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06.01.2014. QUICKLOOK Data Digitization

Meutron rate (Hz)

500
80 =
= ND, bottom layer 2 -
06.01.2014 ND, top layer ) B T, ™
5 — ND, bottom layer, shift ~25° E 60 ; /_,_r il l/‘z“'_ x“\‘\\ 400
. ND, top layer, shift ~ 25° E -:-‘ N M Effect S po 4 . :.f ’f. ) \ \
= [ ] L ¥ i t 4 o
g [ o L i )
o - "un Pacific ’
g k : <0 300
£
>
z 0
c
< ) :
E 20 ] I 200
z P f
i f
-40\ \ . {4 f
N ;oSS
%, . s / 100
"y " - / ’
60 N ,_:_‘__.:h-r'_"_:r. e
1604
3 -80
OBTx107, s 0
-150 -100 B-11] 0 50 100 150

SN:07.01.2014 OBT1692650-1693050 ND(b&t):58494-62514=-4020+348,-6.43+0.56%
GM:06.01.20140BT1606250-1606650 ND(b&t):60314-62023=-1709+350,-2.76%20.56%

(GM: Cut-off shift ~ 13.1-12.6GV).
Total Effect SN-GM: -3.6810.82% for 66-73 min after SF, E ~5.1-6.0 MeV
NO SOLAR NEUTRONS?... Effect of background after SF 06 January 20147...
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20.02.2014. QUICKLOOK Data
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20.02.2014. QUICKLOOK Data Digitization
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19.02.2014. QUICKLOOK Data Digitization

Meutron rate (Hz)
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SN:20.02.2014 OBT1967550-1968150 ND(b&t):22177-21112=+1065+£208,+5.05+0.99%
GM:19.02.20140BT1881200-1881800 ND(b&t):50386-47876=+2510+313,+5.241+0.65%

(GM: Cut-off shift ~ 12.8-13.4GV).
Total Effect SN-GM: -0.20%£1.18% for 91-101 min after SF, E, ~3.0-3.5 MeV
NO SOLAR NEUTRONS...
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18.04.2014. QUICKLOOK Data

(DT=1 min)
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Meutron rate (Hz)
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18.04.2014. QUICKLOOK Data Digitization
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17.04.2014. QUICKLOOK Data Digitization

Meutron rate (Hz)
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SN:18.04.2014 OBT2107550-2107750 ND(b&t):35491-37226=-1735%+270,-4.66%0.73%
GM:17.04.20140BT2021150-2021330 ND(b&t):36852-38601=-1749+275,-4.53+0.71%

(GM: Cut-off shift ~ 12.3-11.2GV).
Total Effect SN-GM: -0.1311.02% for 105-108 min after SF, E  ~2.6-2.8 MeV
NO SOLAR NEUTRONS...



[MpeaBapuTenbHbIe UTOTM.

Solar Flare Class Area Energy Effect SN(GM)

13 December 2006 X3.4

23 January 2012  M8.7

17 May 2012 M5. 1
06 July 2012 X1.1
19 July 2012 M7.7
22 May 2013 M5.0

06 January 2014 C2.1

S06 W24 E_ ~38-96 MeV +1.3+0.7% Yes?
N18 W21 E, ~18-23 MeV +1.510.8% Yes?
N11 W76 E, ~22-27 MeV +1.910.9% Yes?
S13W59 E ~11-15 MeV +5.6+1.3% Yes?
S13W88 E ,~56 MeV +4.3+1.1% Yes?

N14W87 E, ~>100MeV +4.3+0.7% Yes?
S15W89 E_ ~9-14 MeV  +5.2+0.8% Yes?
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3aKknrovyeHue.

CornHeYHble HENTPOHbI AOJMKHbI FeHepUnpoBaTbCA B OonbLUen Unu
MEeHbLUeN Mepe B Kaxkaou Bcnbiwke. Npobnema B YyBCTBUTENBLHOCTHU
npuoopa...

AHann3z PAMELA QL pgaHHbIX BO BpeMsa Bcnbiwek 2006-2014 noka3an,
YTO COJIHEYHbIEe HEUTPOHbLI BEPOATHO OOHapYXeHbl B BCNbILKaX
13.12.2006, 23.01.2012, 17.05.2012, 06.07.2012, 19.07.2012, 22.05.2013 »

06.01.2014 Ha ypoBHe 2-4 cTaHAAPTHbIX OTKIIOHEHUMN. ..

HwxHun npeaen perncrtpauuu B H PAMELA notoka conHe4HbIX
HenTpoHoB ~ 300 n/m? c.

bornee ToUYHbIEe AaHHbIe MOXHO NONy4YnUTb U3 aHanusa Level 2 data.

P.S. AHanu3 noneTtHon nHdopmaunm akcnepmmeHta PAMELA
NO3BOJIAET MNOJIYYUTb BO BPEMS BCbILWEK KOMMNJIEKC AAHHbIX O
anHamuke cnektpoB CKJl Bo BpemeHn, cnekTpax nsotonoB 'H, ?H, 3H,
3He, “He n conHe4HbIX HEUTPOHAX....



Hauny4dwune noxenaHua n3 CaHkr-lletepbypra :~)
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