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FTOCYAAPCTBEHHBH CTAHJAPT POCCHMHUCKON PEAEPALUHHU

JYYH KOCMHYECKHE COJHEYHBIE
BepoATHocTHAA MOIETLE MOTOKOE TPOTOROE

Solar energetic particles. Prababilistic madel for proton fuxes

TMara seegeana 202 —01—01

1 ObaacTe npHMeHeHHA

HacTosei cTalIapT yeTAHAIIHEAST BePOSTHOCTHLIE JHEPTETHUSCKHE CISKTPEl NMOTOKOn (e -
COB H MAKCHMATLH Y THEOBEY MOTOKOE) MPOTOHOE COTHEYNRX KocMHYeckHy ayvuedt (CEID ¢ suepriei
E=5 MaB B okon3eMHOM KOCMHYECKOM TIPOCTRANCTES BHE MarHuToChepll 3eMnu LI YCITOBHN HIMEHA -
IOLETOCH YPORHS CONMHEYHOH AKTHBHOCTIL

CTaapr npeiHaiiage 18 HeNoIBIonanHa B PpacYeTax PAaaqHalioHiore Gos1eicTonsd poToHGs
CE wa rexyideckme yeTpoiloTea, MAaTEPHATEE W APYTHE O0LEKTE B KOCMHUSCKOM MROCTPaHCTEE.

2 HopmaTHBHBIE CCBLIKH

B nacTosumes cTanIapre HCNobIoRaHL CCLUTKH HA CHeIyioil e CTAHIapT:

FOCT 25645 10584 [Tvyd KocsHYdeckie comedHBie, TepaiL W onpeieneid

FOCT 23645 30283 PacueTol DAUTMCTHMECKHE MCKVCCTHEHHIAX CIVTHHEOR Sexad. Mertomnka
PACYLTE HHASKCOE COTHEYHOH AKTHRHOCTH

3 Onpeaenenna

B aacrofmes cTaniapre NpAMersoT CIeayoiHe TePMHHL C CO0TRSTCTEVENUHMHA o6 pedeie HHAMN:

3.1 commeunsie Rocvpgeckse ayan (CE): MoToxn apaxeMHLIN YacTHL BEICOKHY 3Hepriil (Gonee
5 MaB/myxnod) CONHEUHOns MpoHCXoEIeHHT.

3.2 qanean Boastha: OTHOCHTEIRHOE YHCIO COUHEUHBIX NATEH, onpeiaendesoe execyrouno (MOCT
25645 302).

3.3 yponens CONHEYRod AKTHBROCTH: CPeiHeroionoe MiIH cpequesecadioe ducio Boakda.

3.4 nporMoIHpyeMsiil YpoBeHh COTHEYNON AKTHBROCTH: Y DOBeHE CONMHEYHOH AKTHRHOCTH, TPOTHOIH-
pvemutii o1 4 mecauer oo 11 net pnepen {no NOCT 25645, 302).

3.5 coameunoe mpotTormoe cobkimie (CITC): Mo DOCT 25645105,

3.6 duaenc npoToEos: [1oapoe KOTHYeCTRO MPOTOHOR, MAalIMIuy Ha Creny © CeueHmeM TUIGIAT LI
I cmt.

3.7 nuKoBeIl MOTOK APOTOMOE: MAKCHMANEHOE KOMHYECTEO MPOTOHOD, NATA0Mes B eIHHHLY Bpe-
MEHH B §THHHLE TeIeCHOrD VId Ha eIHHHYHYIG TUTOWATKY, NepreiiHEyIApHYI0 Hanpapie e Habnio-
OeHHd (B OOHOM WIH HeCKOMBEHX coDuTHAX CEJ, npoiowe mix 33 onpeleleHHbii [pOMesyTOR
BREeMEHH ).

3.8 nuipdepenumainii sneprevigecknil coekTp guioenca npoTomos: 1udebepeHUMANLHDE pacnpeie -
NeHWe (pIoeHca TPOTOHOR M0 IHEPIHA.

3.9 aupdepermmaibisil dHEPpreTHYECKHE COEKTP MHEOROMD noToka npotenos: [Audupepedupansios
pacnpetensHue OHEoROTe noToka npotonos CKJD no sueprin.

3.1 pepoatnocTs hmoenca: BeposiTHOCTL, © KOTOPOH UIOSHC NPOTOHOR NPeRLIWAeT FIaHHoe
IHAHEHHE.

311 pepoaTRocTs BHKOBORG NOTOER: BeposTHOCTE, C© KOTOPOH NMHEKORLIH TOTOK MPOTOHOE [PeBR LT
IATAHHEGE IHAMSHME.
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4 ODoznaveHnA W COKPALIEHHSA

B pacToduies cTaNIapTe TIRHME ST CISIVIOUIHE COKPALEMHA W oh0THEE HHA!

< W F e cpeOHEraI0BEOH VPOREHE CONHEYHOH AaKTHEHOCTH,

< HYE e cpenHeMect MBI YPOREHE COMTHEMHON AKTHRHOCTH,

i — duioerc NpoToHOD, CM- T

@ (=30) umn &, — apavenne cobTa CR;

b | £) — mudubepenumantaeii snepreTHueckii cnextp dooenca npotodos, (owtMaB)-;

S = NHKORLH MOToE NPOToHOE, cM—2cp-le b

SUEY — andepepeduraiblBsli - 3HEPTeTHYCCKHE  COexTp (MMEOROMO) [MOTOKA  [OpOTOHOR,
{cxvitcpocMaB)- i

R — mectkocTs npotona, MB;

Mye? — JHEPIHA NOKOH OpoToMa, pasHas 938 MaB;

f} — cnerTpanbH LR KoaddmuenT andupepeHUHANLHOTO IHEPTETHHECKOND CTIEKTRE MPOTOHOE,

b= CNeKTpantHeii HEIeke THdube peHUHATLHOM 3HEPTETHUECKOTD CIeKTRa MPoTOHOnE;

8 — HMHIEKC HEANA chekTpa Judipe pe UHATBHOTT PHEPreTHYeCKOro CIerTRa mpoToHomn;

CHE — OEHIAEMOE B cpenies KoaniecTeo cobuTui CRJT &y =107 cn— 7

Yo pepoATHOCTE UIDeHCH TWIH NHKOROTO TIOTOKS NPOTOHOE NPeBRlliaTh IdalHoe JHAYeHHE,

p — OTHOCHTENLHAA CKOPOCTL CRETA;

E — KuHetuueckas 3veprud nporona, MaB.

5 OcHOBHELIE NOJ0EEHHN

3.1 Mogenn yeTaaeTHeaeT B BdIe JOH(MpepeHUHANLHIAY IHEPTETHYSC KUY CNEKTPOR  3HAYSHHE
dunoeHCOE M MHKOBLIX AOTOKOB NPOTOHOL, MPeBLIUEHHE EOTOPRX B VOIOBHAX TATAHHOMO YRORIE
conHedHO akTHEHOCTH < B> Ha ppemeniion HHTZpEaie T oHAReTCH © 3aaHHol BEPOATHOCTLD Y.

5.2 dudripeperunaisise HepreTHUeckie CnekTpld duioencos @ (E)] MM NMHEKOBLIX MOTOKOR

LFCEY] nporopos [obobuwenno F £} 3a5anT g dopse CTeneHib Y QyHEDHR XeCcTKOCTH npoTonos &
. R R HE Ny
Fyoom (EYdE=D —.
o ['RI] B

roe ji — CTEKTPAILHLIE Henexe, npd £230 MaB moctosned n panen .
a np E<30 MaB g seuscnmoeT mo goparyae

AfE]
K=40
R — HecTEOCTL NPOTOHOB, BhIMHCIAKT Mo [I]Dp?rﬂ_'n'_-riﬁ

R=vE(E+ Mg, (3}

ree £ — guHeTHHeckad adeprua npoTona, Mab;
Mye* — IHEPTHA MOKOA OPOTOMA, pasinas 938 MaB;
R, = 239 MB, coorpercTeyer aueprion npotoua £ = 30 MaB;
f == OTHOCHTEALHAR CKOPOCTE NPOTOHL, KOTOPYID BEYMHCTANT Mo @opyyae

AFE(E+ Mt (4)

=
£+ M

5.3 DuepreTHYeCKHe CNEKTpr (1) ONpeicnamT, HCNomkIya TPH NapareTpa:

I} — comexTpanbH B KoaxdduuHe T,

A — CHeKTPAIEHLIH WHIEKE,

& — MHIeKC 3aBana CnexTpa.

Kaxnuill 11 napaMeTpor SRTaeTcd (VHEHHeH DayX mapaMeTpoR MOTEIH — CPEIHEers DR HIAeMOrn
ypcena cobemeil CEJ <a> w pepostiocTH .

3.4 K napaseTpas MOIead OTHOCHTCH!

- BEPOSITHOCTE W npespueid UIoeHca W MHKOBOI0 NOTOKD NPOTOHOE J4epray £, aianaemoro

aniuhepeHIHANEHE M JHEPTETHYECK MM criekTponM (1)
- CpeaHee OAHIAeMOe YHCTo coBRTHH CRID by =107 o= — <hz.
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3.5 Cpeanee ORMIAEMOE YHCI0 CODBITHH TR &, 210° cy—T — < BEMECAAIOT 00 HopMyIam:
OPH TP HTETBHOCTH MEPAOIE BPeMEHE (LIHTenLHOCTE moteTa) 721 rog M papHoil M secaiam
il (5)

s = 0,27 % T oW,

I= |

[

rae < K} & — cpelneMecAqHbie (NPOTHOIHPYEMLIE) YHCAA COTHEYHBLY TIATEH,
Apd aneTentHecTd nodeta =1 ron v = g (aer) + m (Mecaues)

< =027 Z < W= ﬁ Z A

LN | & |

(6}

rag < W - cpenqHeraqonMe (MPorHosHpyeMLie) 9Icia COUTHE BN ATEH, 8 OTCHET TOaa HAMHHAWT OT
MOMENTA HAYATA HHTePBANA BpEMenH {Hauaaa noneta).
5.6 CpeIHerofoneie ¥ CPeTHeMeCTUHEIE UHETA COTHEYHR NATEH BRITACAMNOT no NOCT 25645 30283,
5.7 3navedus napaMeTpon AHgHpepe HUHANLHEY 3HePTETHYECKHY CIICKTROR 18 UIKEHCOE ¥ THED=
HLIX MOTOKOR OPOToHon 0y, A, . W, . 108 HaDopa Hadbonee 4acTo BCTPEYAIHACA Ha NPAKTHKE

NAPAMETPOR MOITERH — BepoaTHoCTH ¥, pasioii 0,9 0,842; 0.5; 0, 158; 0.1; 0.03: 0,03 16; 0,01 v omnaeMbix
B CpedHeM KONHYecTs CODRTHA <p> panHux 1. 2, 4, B, 16, 32, 64, 128, 256, 312, npueenreisl 6 TabauLas
A l=Ach (npamokende A). [Napaserphl aHepreTHYeCKHN CHESKTPOL A0A [POMeRVTOUMEY JHAYe A
NAPAMETPOE MOLEIH BEMYMHCIAIOT M0 TaDIHYHEM DEHHLM MeTOIaMH HHTePIIOUIALHEA.

5.8 NMoopodGHad MeToIHEs PacueTa UUoeHCOB W NMEKOBLIX MOTOKOE NPOTOHOE, KOTOPAA MO®ET DLITE
HEMON LIGRAHA A8 ONpeJeieHHA Kak JHdubepeHIHANBH LY JHEPTETHYSCKHX CTIEKTPOE, TAK H NPOMeXyToY -
HBIX BEANMYHMH, HEODXOIHMBIX L8 NPOBSIEHHA HEKOTOPLX CICUHATLHEX PACYSTOR, NPHESIEHA B NPHI0-
wenny b

6 TounoeTe MeTOAA

6.1 ToMHOCTE METOOa XAPAKTePpHIVETCH OTHOCHTEIEHOH NOrpellHocTLI Onpedeleiia JHaYeHIH
dneHCcon ¥ MHEKOBLY TIOTOKOB, O0VCIORTEHHOH orpainueHHoi cTaTHCTHIeCKol TOMHOCTRIO HAKONWEG=
IIHNCHA K HACTOMIIEMY BPeMEHH JKCIepHMEHTANLHEIY JanHLX (Tabanue B.1 » B.2).
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Tatauna

2001

NPFAJTOAHEHHME A
(ol BT RHOe )

Tabauus NApaMETPOR LA PACUETA INEPIETHUECKHY CNEKTPHOR

OEHCOE H MHKOBLIX NOTOKOS HROTOHDE

Al — KLJ'JIEI'{I"HIIII'{.‘ILI =2 .'IH.LIIII!II.'F":!IIII:]1.I.'II.-|I-EI.'ITI.BI SHEPrETHHECKOND CHCETR UIECHCOH ITPOTOHODR ‘U'i'.

Dy oot~ mpw nurecparniol sepoaTHOCT ¥
"
9 542 o5 {1,158 1, I 1,05 0.0316 G0
I - — O6T6E+04 | O 134E4+06 | 0.3536E+06 | O 1OZE40T | (L I96E+UT | 0781 E40T
2 — - 384 E+05 | 0.505E+06 | O MESGT | 027TE4OT | L5001 E+07 | O, 153E4+08
4 | DA49E40S | 2R0E+O5 | O 0T5ES06 | O, 156EH07 | 0 37 EHGT [ O 6%E+OT | 0LIT1IEHDE | 0262608
H | DO3IEHDA [ O F44E+0G | O72TE+06 | O 445E-4+07 | OTEIEH0T [0 147E408 | 0,207E+08 | 0.39TE<08
16 | O 450E4+06 | (L644E+06 | O240E+07 | O 103E4+08 | 0 IG4E+OR | 0. 265E408 | 0, 240E+08 | 0,558E+08
32 (18 E+07 | O MEE+0T | 0. T4E+OT | 0 2XEHOS | . NEE+08 | 0 4X9E4+08 | 0 523E+08 | 0, 773E+0%
64 | D64EEHOT | OLEIOEHOT | O 083E08 | 0 421E+08 | O520E+08 | O.686E+08 | 0, T94E+08 | 0 10RE+9
128 | D 098E408 | (L236E408 | G435E+08 | 07TIE4DS | GO0SEHQE | Q1 LIE4+09 | O 123E409 | 0 153E409
156 | 0539E+08 | 0616E+08 | 0O3BE+08 [ O I41E+09 | GLISTE=09 | O 1TOE-HDS | O, 195E+09 | 0 225E+0%
512 | O35E+09 | 0, 147E4D9 | 0 195E+0% [ 0 257E+09 | 0,276E+09 | OS00E+09 | 0 3ISE+09 | 0345609
Tadannae A2 — Hunekes onuflepe EUNAIBHOMD SHEPTETHHECKOND CTIEKTRA QUIKICHCOR MPOTOHOB Ay,
Koy . MPM EnTErpALeali sepouTmocTe ¥
0,9 1,542 k5 1E5% i, 1,05 1,03 16 0.0
.- - b4l 5,18 4.8 4.4k 4,24 4.1z
b . - 564 474 4,50 4 30 4.1% 4,03
4 6,15 591 5.19 4,40 429 4,19 4,11 LI
b 5,60 .40 4,51 4,28 4,14 4141 4,102 156
[ty 519 5.005 4.5 414 4,11 4,02 1495 3179
32 453 4.70 4 36 4,13 4,04 395 188 173
4 4 56 4,44 4,27 4.05 08 390 1,04 1,69
|28 4,41 4,57 4,20 4,01 1,95 54T 1K1 167
156 4,31 4.24 4,14 399 153 385 1.B1 167
512 44 421 4,140 3,96 1,91 384 381 168

GOST
I

FOCT P 25645.165-2001, Jlyun KocMuyeckune conHeyHble. BeposTHOCTHas Moaenb NOTOKOB NPOTOHOB
Solar energetic particles. Probabilistic model for proton fluxes



http://www.gostexpert.ru
http://gostexpert.ru/gost/gost-25645.165-2001
http://gostexpert.ru/gost/gost-25645.165-2001

FMOCT P 25645.165-

2001

Tabanna Al — HHaexcs sasang .'IIIIEI{lZI:.'|'IL‘IIIII-Li‘_"II:JI|.!-I'H- AHCPIETHYSCKDND CIeKTE ‘!ll.'IIIZZIL‘IIL'l.HS- NP TOHOH i-'-'l'. o

g p. MPA WHTEMPaIEmO neponTnocT ¥
n
] 0,242 b5 i, 158 1, | 0,05 00316 [ERHE
I — — i}, Lb& 0,035 A1, 0050 0,049 i, 054 LO7E
2 = — (1076 0 0HE RISH (57 Q.01 (1,085
4 (N i 0083 (RN 1,044 0,059 ERIEE ) LU R HE T
4 0,077 {060 Lk 050p {1,062 0.472 hE4 11.(hE4 Ch e
L 154 0.053 Lh i e’ L (RIEY LARURL T sl
52 (48 0,044 (1,050 0,064 11,065 LRI 0,059 0,032
4 (45 i, (46 057 0,06 01, (sl 054 i, L4 IR E
L2 0,045 0,052 0,054 i, 056 0,052 042 0,034 0, (0
25360 053 {.055 1,056 0,449 (1,043 {032 0,025 (1,004
512 0,055 i), 056 (L0535 (043 0,036 0,025 0,017 RN
j!-lil Dawua Ad— KLJinI(lZII-lIIIIEII Ikl .LI-LLIII'.IL"FJ:!IIlL]:I.I.'IhIIlI:'I 0 JHEPrETHHOC KON CICETPL MHEOBRIY TTOTOSGE TNPOTOHOH
demtiepe MaB ! npe worerpunnail seposrnocT W
ne
k4 [k, &d2 k.5 0.158 i, Lk, a.m3l6 [ER AT
— - (0014 0,056 i, 17 i, 750 (] 4.4
P, = = (b, L6 .26 L1, i 25 405 M8
4 0,257 L K14 [{XV&T4Y: 1 227 bG5S 12 LN
3 LURE et (10237 Lh 254 4,04 b,i5 16,7 Ll T3
Lt LRI RS 0,123 l 8,56 15,5 JL.T 3.6 | 26
il (1,385 0,537 32T 19.9 2.9 L4 49.49 215
4 L.48 |54 B 86 40 &, 104 145 W
|28 4.33 545 i J3 1 (k2 it 227 425
2y 1,3 ] 4] 314 16 2nd 352 541
312 Al B 315 ER 41 252 170 246 2
Tatnuus AS— Hunekcu .'IIII.!K|ZII."|'II.'IIIII-LE.'II:III.!I 0 JHEPITTHYCCKDID CACKTRA ITHEOBEX THITOROE NMPOTOHOE Ay
g e TP HHTECPRALH A BepamTHOCTH
k4 [k, &d2 k.5 1.138 i, [k, 015 00316 [ER AT
| b, f79 B, 541 434 a4 4,765 4413 4. 47 4. (b
2 A7 B, 47 5,548 4072 4.433 4,13 4,134 3,98
4 fr, {165 5,872 5,083 4,348 4.24 4,131 4,05 38R
i 5,415 3,306 4,664 4,219 4, 124 4,041 1,956 ERAL
Ih 44943 4 541 4. 404 411 4,052 3961 34 3,163
32 4,567 4.4%] 4,195 4,02 3,048 1883 1822 in
L 4 I 4 262 4,107 3,935 387 3Kl 1,756 3,649
|28 4. 1604 4,145 4,102 3.869 A0 1,054 A, 08 16
256 4,098 4 (12 ER I 3.m2 3773 3,704 EX K 3,52
512 4. 6% 4 1157 3,885 1,777 3,685 3613 1 568 34
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Tadauna Al — Hunerew aasan anddeped EGAEHOMT SHEPrETHYCCKOMD CHEKTPA NHEOBHXY [IOTOKOB MPOTO-
HLHE Gy

wH=

fip o PR WHTECPAIRIEON AEHEATROCTH ¥

<n
8] 1, &42 i3 0, k58 0,1 Lk, 0% 0.0516 (R ]
| — — (167 0,065 (1, (x4 (0130 i, (89 121
2 — — 0,078 069 0,078 i, 10D 0,111 135
.12 0,055 [LRHIT 0083 0,085 122 0,132 0, 147
0,07 0,068 0k, iy G110 0,127 i, 142 0,150 in 152
I6 (1,64 .63 ERILES 132 0,145 0,155 0,158 {155
32 1 XV 0,075 ik, 108 {151 0,156 i 154 0,152 133
fhid 0,093 i, 0a4 0,154 0.163 1,154 i, 152 i,143 i 137
124 111 0,131 (151 0,159 10,156 (152 0,142 (124
256 {1,156 i, L6R (170 0,156 0,154 0,155 i1, 140 {r, 107
512 i, 188 0,197 [}, 180 1,163 0,159 0,152 0,145 {19

MNPHNIOXEHHE &
[CnpasoyHoe )

MeToaHKa pacyeta QUHoencos H NEKDELIX OTOKOE Np0TOHOL

B.1 3nauends duisieHcos M NHEOBRY DOTOROE OPOTOHOR, FPeBEIUCHAE KOTOPLY OXHABCTCH ¢ SEULIHHOE
BEPOATHOCTEIG ¥, Ui yenosmi JIaHB0mm ypoBss coaHesHol akmsHoc < W > wa apesmendom werepisne T
BEMUCTHEIT (10 PRCHETY NOTOKOR MPOTOHOE G0H BOALIIOTD ROEHYCCTEL BIPHAHTOR noaers N ¢ Nociemymmns
NPeEodpIEnEEHNeY BRYHCICHHEY BEPOSTHOCTHRIY KPHERIX B SHEPIETHHRECKHE CIEKTPEL.

PasHnie BapradTE OACTOB DTSR

d4) paiHEM scavuaiiasie Koantecteon cobetai CEI (npes saiamimom cpegies <8 );

0) BEAMMHHS Kasnore K3 CcobuiTHil dy AanReTCR scayeainoiles B pamMKex VHKIHK Pacipeie e Hms

B} AHAMEHHH [MEPAMETPOR SHEPIETHYSCKOD CIEKTPE NMPOTOHOE (CHCKTRWIEHEN MHASKS ¥ M HHISKC 318009
CHEKTEL ) AJIH KR A0 CORLITIH mpI ciysaitnoil senmusie Oy, ToeGEE SEIREITCR Uy YRi HB MK E B 3E02H 6 CPEAHWMN
AHAMCHHAMH H AN CTATHOTHYSCKHMH OTKAOHEHHEMU.

6.2 Pacuer dunosHcoi W OHKDBEIX NOTOKOH NROTOHOE, NPCERILISHEE EOTOPRIX OHHIAACTCH © J008HHOEH
BEPOHTHOC TR ¥, Als yenosuil 3AAHHOM VPOBHRE COAREHHOR axtnasocT < B> pa spesendom sumepaate T

I. BermcigsT ocHOBHOH DEpUMETP MOIRIH — CPEIHeE oBngacsoe gonmectao cobunei CRI dy = 105 v ?
e ne dpopsymas (31 e (6] HACTORIEI D CTAHAAPTE,

2. BerponmoT (e HEE HAH MHKOERE D0TOKH 1A N COvimiHex BIPMaHTOR TOASTE NP0 PeKOME HAYE MO
sadeHnn N = 30000,

B2 s gasmoro BEpEaHTa BeecIEET crvaainoe poiwaecres cobumnil CRI #.

Ecnm <ms muno (<nz <8), 70 AR GOPEASTEHEA Sy HEHOT0 MHC cODMTRE CASAVET NONLIRTECH [EE T -
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