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PAMELA 15 June 2006 - beginning of the 2016

Protons
Antiprotons
Electrons
Positrons
anti-core

Mass

Size

Magnetic field induction
Electric power
Geometric factor

0.08-1000 GeV
0.06-350 GeV
0.05-650 GeV
0.05-250 GeV
0.1-45 GeV/nuc.

450 kg
IMmx1Mmx1.25m
048 T

350 Watt

21.5 cm? sr


https://space.mephi.ru/project/pamela.htm

AMS-02 Start 16 May 2011

SRS
S j
SOV

Official website ams02.space

Repair AMS Outside ISS on 2020-01-25
Space manipulator

The most powerful cosmic magnet NASA



https://www.youtube.com/watch?v=cOzMVW1GdDc
https://www.nasaspaceflight.com/2020/01/nasa-esa-challenging-ams-repair-spacewalks/
https://ams02.space/
https://www.youtube.com/watch?v=cOzMVW1GdDc
https://www.popmech.ru/technologies/14724-kosmicheskiy-manipulyator-kak-eto-rabotaet/
https://yandex.ru/video/preview/?filmId=10803303798207884942&text=��������� ����������� AMS-01&path=wizard&parent-reqid=1591609216502158-1211069844517929655500288-prestable-app-host-sas-web-yp-82&redircnt=1591610194.1

Ground monitoring and global survey method - GSM

The Earth, with its magnetosphere
and atmosphere, is a gigantic
natural spectrometer, which allows
the separation of primary charged
particles by rigidity. Therefore flux of
secondary cosmic rays is so
different at various depths in the
atmosphere and on different
latitudes.

The isotropic part of the variations observed by the ground-based detector is related to the
spectrum of primary variations dJ / J (R) by the integral equation :

Vi =N/N|, = [ W(RLhi,R)-&1/3-dR

Here, as a kernel, is the response function W for secondary CR, and as an unknown function,
the spectrum of variations dJ / J (R).



[nocbl 1 MUHYCLI

HasemMHble namepeHus Kocmuyeckme namepeHus

+ bonblwue pasmepbl 4ETEKTOPOB, + MepBuYHbIE KIJ1
BbICOKasl TOYHOCTb
+ [1aHHbIe NPO XMMCOCTaB U 3HEPrum
+ ONvHHbIEe ogHOpOAHbIe pAAbI
+ CTabunNbHOCTL JIOKalibHbIX YCIOBUM
+ Jlerko KOHTpPoONMpPoOBaTb U
HacTpauBaTb - ManeHbKne geTeKTopbl, HU3Kas
TOYHOCTb
- Tonbko BTOpUYHbIe KJ1
- Paabl kopoye
- MN3MeHeHunsA nokasrnbHbIX
yCroBuun - TpyAHO KOHTpONMpoBaTb U
HacTpauBaTb
- Mano gaHHbIX NpPO XMMcocCTaB
U 3Hepruro



GSM results
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Parameters of variations of GCR density
[ Belov, Gushchina, Yanke 2018 ].
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Variations of CR density (10 GV), obtained by
different GSM versions

from hourly [Belov et al., Sol. Phys., 2018]
and monthly data.



Used channels of PAMELA and AMS-02

PAMELA AMS-02

nuana3on, GeV | E_ A GeV/R,,, GV | guanazon, GV | R, GV

evnr

8.57+9.48 9.01/9.90 0.26+10.1 9.67
9.48+10.48 0.97/10.87 10.1+11.0 10.54
J(R)=J(K)*/KI(<K++I\;M") 5. AN
P 3o lgembn Evaluation of
' effective rigidities
L. N\
5: R,,
MEIN

R, ~ R,R, = R,
9.26+10.1 10.1+11.0
9.67 1054 GV



Pamela and AMS data
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Original PAMELA and AMS-02 data for channels nearest to 10 GV rigidity.
Statistical errors for PAMELA — 4% and 8% from 2009; for AMS-02 — 1.5%



p/ (m? s sr GeV), p/(m?s srGV)

Pamela and AMS data
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Original PAMELA and AMS-02 data for channels nearest to 10 GV rigidity
and interpolation for 10 GV
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Pamela, AMS and GSM data
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p/ (m? s sr GV)

Pamela, AMS and GSM data
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a, p/(m?ssrGV)

a, p/(m? s sr GeV);
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Evaluation of statistical errors
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Results. Long time variations for 10 GV.
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Base (PAMELA — 2009) = 26.94 p/(m?2 s sr GV).
Separate points — stratospheric measurements.



Conclusions
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» The results of continuous ground-based monitoring of cosmic-

R’W o %W% ray variations and direct measurements of proton flux in PAMELA

Wm %ﬁfﬁw M and AMS-02 experiments for the entire observation period are in
. good agreement.

Despite the doubled error of PAMELA for channels near 10 GeV

and the changed efficiency, the total flow drift was not observed.

Pl (m? 557G

p/ (m? s srGV)

Variation %

i » The flux of cosmic rays obtained by the GSM method was
LS = LS s = estimated and calibrated using PAMELA data for all space era.




CtaTtuctuyeckme owmMbku ans nepuoaa:
oo 1958 0.7 p/(m?ssrGV).
o 1965 0.5 p/(m?ssrGV).
nocne 1965 0.12 p/(m? s sr GV).

B Te4yeHne gonroro BpeMeHu He ObIfo YCroBMiA ANsi CONOCTaBNeHNs aHHbIX
HenpepbIBHOrO Ha3eMHOIMO MOHUTOPWUHIa CETU HEUTPOHHLIX MOHUTOPOB U NPAMbIX
XapaKTepPUCTUK ranakTudecknx KOCMUYECKUX nydyen 3a npegenamm atmocdepeol,
T.K. OTCYTCTBOBanM OOCTATOYMHO MNPOAOIMKUTENbHbIE B LUMPOKOM Ouana3oHe
XecTkoctem  OoT  Heckonbkmx GV go Heckonbkmnx  gecatkoB GV
9KCcnepuMeHTanbHble AaHHble. TONbKO Nocne nyonukaunm gaHHbIX dKCNepuMeHTa
PAMELA n gaHHbix AMS-02 31O cTarno BO3MOXXHbIM.
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