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AOcCTpaKT

Moaynsauua KJ1 B rennoccepe Bknrovaet cebsa audcysmno yactuy n3
ranakTu4eckoro npocTpaHcTBa B renmoccepy, KOHBEKTUBHbIW BbIHOC YaCTUL, COSNTHEYHbIM
BETPOM, aguabaTnyeckue notepm aHeprum 4actuu, a Takxke gpeudbl 4yacTuy, B
HeoAHOPOAHOM MarHMTHOM none. OT 3Haka 3apsfaa YacTuubl 3aBUCUT HanpaBrieHue
cCKopocTu apeunda.

B 22-neTHeM CONMHEYHOM MarHUMTHOM LMKIIe HabnoaalwTCcA NUKOOOpa3HbIe U
nnaroo6pa3sHble BpeMeHHble 3aBucumoctu notokoB NKJ1. Ana npoToHOB u saaep
NUKooOpa3sHbie 3aBUCMMOCTU HabnaaTcAa B oTpuuartenbHble a3bl 22-neTHero

conHeuHoro marumTHoro umkna, korga Qv M, roe Q - BEKTOP YrfoBOW CKOPOCTU CpalleHus
ConHua, M — HanpaBneHue BekTopa MarHuTHoro MmomeHTa ConHua. NMnaroo6pasHble

BpeéMeéHHble 3aBUCUMMOCTU ANA p nsagep HabnOaTCA B NOSIOXKUTENbHBbIE ¢a3bl, Korga

Q11 M. CornacHo o6LIenpuHATOI TeOpUN ANs ANEeKTPOHOB KapTUHA AOMKHA MEHATHLCS Ha
NPOTUBOMNOJIOXKHYIO.

K HacToslWeMy BpeMeHU UMeroTCA AaHHble O BpeMeHHOM XoAe NoToka €™ B pa3Hble

da3bl 22-neTHero coriHe4YHOro MarHuTHoro uukna. BpemeHHble 3aBUCMMOCTU NOTOKOB € 1 P
npakTM4ecku coBnagaroT. Habnwopaertca AsBHOe NpoTUBOpeYne TeOpUmn N 3KCNepumMeHTa.
O6bsicHeHMe: B oTpuuaTeribHble ha3bl 22-f1eTHero CONTHeYHOro MarHUTHOro LMKna
NpPoOuCcXoauT nepecoeAnHeHe CUNOBbLIX JIMHUU CONTHEYHOro U ranakTu4ecKoro MarHUTHbIX
nonewu («oTkpbITasa renmoccepar»). P, aapa n e cBo60aHO nonagaroT U3 ranakTu4yeckon
cpeAabl B rennoccepy n nx BpeMeHHble 3aBUCUMOCTU MMEKOT NMKooopa3sHyro opmy. B
nonoxwurternbHble ha3bl NepecoegUHEHUEe MarHUTHbIX CUSTOBbLIX IMHUU OTCYTCTBYET U Ha
rpaHuue «renuocdepa — ranakTnyeckasa cpega» obpasyercsi MarHUTHbIN 6apbep («3akpbiTas
renuocdepa»), KOTOPbIU OTBETCTBEHEH 3a HabNgaemMyro nNnaTooopasHyr0 BPEMEHHYIO
3aBMCUMOCTb AJIA YaCcTuLl C pasHbIMU MO 3HAKY INEKTPUYECKUMM 3apsapamMu.
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BpemMeHHOM X04 NOTOKA BTOPUYHBLIX YacTul B atmocdepe, o6pa3oBaHHbIX NepPBUYHbLIMU
npoTtoHamu ¢ aHepruamm (250 — 1500) MaB ¢ 1962 r. no HacTosilLee BpemMsi
(cpeoHemecsiYHbIe 3HA4YEeHUA, KpaCHbIe TOUYKWN, fieBas OCb) U NOTOK 3NIEKTPOHOB (TeMHbIe
3Ha4Ku, npaBas ocb): [1 - aneKkTpoHbl ¢ E, = (0.9 -1.1) 3B Ha 6annoHax; - 3NMeKTPOHbI C
aHeprueu c E, = (0.9 -1.1) 'aB Ha cnyTHuKe; O - aNeKTPOHbI ¢ aHepruen ¢ E, = (0.9 -1.1) N'aB
(skcnepumeHnT NAMEJIA); A - anekTpoHbI € 3Heprueun ¢ E, = (1.0 -1.2) N'aB (akcnepumeHT Ha
MKC, cnektpomeTp AMS-02).
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Figure shows the counting rate of GCRs from the High Energy Telescope 2 on the V1 Cosmic Ray
Subsystem (CRS) instrument (Stone et al. 1977) from day 251 of 1977 to day 280 of 2015
(1977/251-2015/280). The crossing of the solar wind termination shock is labeled by TSX (~ 85
a.e.) and that of the heliopause by HPX (~120 a.e.) It is an integral counting rate of GCR nuclei with
energy > 170 MeV and of electrons >15 MeV (dominated by protons).
The new Voyager observations in the LISM reported here show that the gradient of protons is very
low, consistent with zero with a 10 upper limit of 0.06% /AU. The total energy density among the

models ranges from 0.83 to cm=3to 1.02 eV cm-3,
A.C. Cummings, E. C. Stone, B. C. Heikkila, N. Lal, et al. GALACTIC COSMIC RAYS IN THE LOCAL INTERSTELLAR MEDIUM:
VOYAGER 1 OBSERVATIONS AND MODEL RESULTS. Ap.J., 831:18 (21pp), 2016 November 1 doi:10.3847/0004-637X/831/1/1
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BbiBOAbI

Moaynsauusa KJ1 B rennoccepe BkrnrovaeT cedbsa andgpdysnio yactuy u3 ranaktmyeckoro
npocTpaHcTBa B reninocdepy, KOHBEKTUBHbIU BbIHOC YacTUL, COSNTHEYHbLIM BETPOM,
agnabaTu4yeckme noTepu aHeprum 4yactuu, a Takxke apendbl YacTul B HEO4HOPOAHOM
MarHuTHoM none. OT 3HaKa 3apsiga YacTuUlbl 3aBUCUT HanpaBfieHMe CKOpocTu apenda.

CornacHo Teopuu apendbl onpeaensioT NyatTooopasHy0 BpeMeHHY 3aBUCUMOCTb
ans P n sagep v nMKooGpa3Hyo 3aBUCUMOCTbL OJ1S1 € B NONIOXKUTeNbHYK ¢asy 22-
neTtHero marHutHoro uukna korga QI M, roe Q - BeKTOp yrnioBo CKOpPOCTU BpalleHUus
ConHua, M - HanpaBneHue BeKkTopa MarHuTHoro MmomeHTta ConHua. B oTpuuaTtenbHyto
dazy QN M kapTuHa meHsieTcs Ha NPOTMBOMONOXHY!O.

3KCI16pVIMeHI/I: BpeMeHHbIe 3aBUCUMOCTU NOTOKOB € U P NPaKTU4eCK coBrnanatoT.
HabnopaeTtca sBHOe npoTuBope4vine Teopmun N IKCnNepmumMeHTa.

O6bsAcHeHMe: B oTpuuaTtesibHble dpa3bl 22-NeTHero COfTHeYHOro MarHUTHOrro LMKna
npoucxoauT nepecoeanHeHNe CUNOBbIX NIMHUN CONMTHEYHOro U ranakTu4eckoro
MarHUTHbIX noneun («OTKpbITaa renuocdepar). P, aAapa n e cBo6o0aHO nonagakoT us
ranakTu4eckoum cpenbl B rennocdepy n ux BpeMeHHble 3aBUCUMOCTU UMEIOT
nuKoooGpasHyto hopmy. B nonoxutenbHble pa3bl nepecoeanHEHUE MarHUTHbIX
CUNOBbIX JIMHUN OTCYTCTBYET U Ha rpaHuue «renuocdepa — ranakrmyeckasa cpega»
obpa3yeTcA MarHUTHbIN Gapbep («3aKkpbiTasa rennocdepa»), KOTOPbIN OTBETCTBEHEH 3a
Habrnogaemyo nNnaTooopasHyro BpeMeHHYH 3aBUCUMMOCTb A1 YacTUL, C pa3HbIMU NO
3HaKy 3NeKTPU4YeCKNMU 3apapamMmu.
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The spectral indices of the electron flux 9e- and of the positron flux e+ as a
function of energy. The models (Egs. (5) and (10)) that fit the positron and electron
data are represented by the green line and the blue line, respectively. The
corresponding bands are at 68% C.L. of the model parameters. (M. Aguilar, L. Ali
Cavasonza, G. Ambrosi et al. The Alpha Magnetic Spectrometer (AMS) on the
international space station: Part Il— Results from the first seven years. Physics
Reports, 2021, 894, 1 - 116).
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®- cosmic rays with E =0.2 -1.5 GeV (FIAN); O- balloons (e-); m- LEE instrument
(e-) ; o -electrons with E=0.9-1.1 GeV (PAMELA); A - AMS-02.
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Top panel: Modeling of e+/e- (solid line, with standard error of mean) is shown in direct comparison with AMS02 observations for the
KE range of 1.0 GeV - 2.0 GeV (red dots; Aguilar et al. 2018b). These observations are averaged over Bartel rotations for May 2011 -
December 2015. Both ratios are normalized with respect to May 2011. Bottom Panel: Observed e+/e- by PAMELA over a KE range
of 1.0 GeV - 2.5 GeV (blue dots; Adriani et al. 2016a), averaged over 3-months for July 2006 - December 2015, is compared with the
computed e+/e- over the KE range of 1.0 GeV - 2.0 GeV (solid line, standard error of mean). Here both ratios are normalized with
respect to July- December 2006. As before the shaded regions indicate the period without a well-dened HMF polarity. (O.P.M.

Aslam 1 D Blsschoff 1 M D Ngobenl et al. Time and Charge-Sign Dependence of the Heliospheric Modulation of Cosmic Rays.



O T e e R TR T e T PR AL T ;T e
Rt 5 4 : |
1.0—+ i ? 7 o o 9 E -
= ey | I ‘
;;;; E E o ; o LA o
a| o : : é ' 4
o i : : i
E Tlme‘of | : Tlme'of
modulation | | medulation y
. i A>0 |
A<0 I i T "fi A<0
| S lf' RO S it e o %l‘m’;' EIEE - TR T
YEAR

Figure 9.23: Ratio of proton to electron intensity from 1965 - 1988. Pre-1968 electron data are
from Bleeker et al. (1968).



