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The purpose of this study is to clarify the acceleration mechanism and
possible acceleration energy of cosmic ray particles emitted from the jet of the X-ray binary SS433
based on the analysis of radio observation data. We observed the area around the SS433 jet with the
Nobeyama 45-m radio telescope and found molecular clouds that are likely to interact with the jet.
Comparison of these molecular clouds with the spatial distribution of TeV gamma-ray emissions
indicates that the cosmic rays accelerated by the SS433 jet and originating from TeV gamma-rays are
likely to be mainly electrons. It was also found that the interaction between the jet and the
molecular cloud is likely to form magnetic turbulence, which efficiently accelerates the cosmic-ray
electrons.
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1. WFERHE S WO 5

109~10*" eV OFE = /L X —FHHIE, BETH Z ONEPFEONEE SN Z < RS T
%o FFIT, 10°~10" eV O OFHEHIRIL, MBJENERFRANNAD &6 LITFET 200 L EEE
ERTCWiehotz, L LITE, 107 eV BLEICFEHBREME T 2 KIK [~ b e ] 3%
FELTWAIHLA R o237 (Amenomori et al. 2021), Z DNk OFEEIZFRFEHS
MIZEN TR, WL ONDRIEPIEEINTWD, TNUSOEEMD H B, HEEE 1T X s
ENOEHTAFE Yy MIEBR LTWA, XBRERITRNIC 10>~ 10 EFEEFEETH L E X
LENTEY, ZNO06EET 5V =y NNERICIERR S 2 B8 ¢, Bl S5 10°~10" eV
DFHROKE 2l RETH D & LTS T b,

KIREDKI G RAETH D X BRBLE SS433 7S ld, BT R X —FHRROGELE 725 TeV H o
VENY v MEHERE Yy MESOD & O PR bR SN TEY (K1 ET;
Abeysekara et al. 2018), R XHFRHEE Y = v M X 2 FHBIENIEI K@ KIETH 5,
HEEH LI TN T, BRI OMRIEIE®R S SS433 ¥ = v b DSEIRSMEEIC AL S U7 EE
\ZAHRET A e & g OYEEN A B S 0c L (K1), FOfE5. hsEihs 3 Eiegh
FEHIEECH 2 ATRetEn m < . S BT SN D FEMR 107 eV LU EO =3 L X —|28FET 5
AIHeME A fEHE L7- (Sakemi et al. PASJ, 70, 27, 2018; Sakemi, et al. PASJ, 73, 530,
2021), [AIfiEHT % TeV I o~ MG EIL CT1T 9 2 & T, —RICHW B D IRHFR A~ b VERMT
W Z ., BB — % DT H ML FHERIESAS « IE e r L X —DHIR N A RE T H
Ly LINLZRDNS, TeV H o <Rt fEt TIdy = v MR b OB ORI 720, #
DT= OIATHFZE & FIRROEATIIREETH V| F /oL ART FAVAENTIZ OV TS | Abeysekara
et al. (2018) 72 & DFATHISE TIXFHARINEEI & MERELR 72 FEI D HuH % & Toi 36 7 FE I T
DHVWLNTWAERRS D (M14), ZORMEFBTAL, KLEBEREBENTEHHO 1
OTHLHET 7V B IHFED MeerKAT & W ZBLAINBEI THON TN D, Z OFRNT L - T TeV
T~ BRI & OB OIS FIFE SN TR Y, BN X FHEE Y = v F TOFE
BRINERERE - IE TR R L X —ICHIR 2 DT 5 Z ENEEN TV D,

2. WEDB
SS433 TeV H o~ Mt fHI D MeerKAT BT — 2 Z VT, AN XFREE Y = v MMTE
F BT TR DR A AEA L 10710 eV OFHMROEIREZ H 5,

3. WD ik

WHFE L TWHFZE FEIZLL T OmY Th o7z, £, SS433 D MeerKAT BLAIT — Z 2 Eiis:
L C—RIMEZIT, TeV H o~ R IS D OB 2 RET 5, Z0#%, XBEoH v~
WO T Z v 7 ALl URHHIRDO AT "AEREZ TG L, 235K T OF ik 7 N s AE
ZHERAFAMER L OB N B 5NN T 5,

FEREDOIFETIIZEZ1T 5 72, 913 MeerKAT fRTEREE 288 2 B 7O DOFFEHE OB A | K5
TR 2T DA A N—AAEEEZITWV, T AT —FIZL D RIERBR 21T - -5 8. M2
< MeerKAT BT — % DT 24T 2 HBREE L 72 o 72, LIRS ITHED MeerKAT S D
— P —DRHESCEMFTER A Y v 7 OARE, N— R =7 OMEEDOHEB NG, REMICLET
— 2 DORENTX 2o T, BARMIZIEZ, MeerKAT TEBEI S —BAB ST — XL, T—X
YA ARERTHDT2DIZBHFTDO A A > DF—_R—TII L PIOBATNREISND Z & &7
BDe T—=HET—=HAT V2T _XR=TTCa—P—nbFy o a—RIIJZRXANDH-T2T —HIT
LTI, V2 A6 » AIZETHORAAL VDY — "=V R T ENDH I EITo
TRBY, TO®%F L a—RI) U IRRITEN1 »y AREDOT—42 4y n— Kfa24 &%
CHBIWINZAA Y — = DHIREENS, LLENRE ERRoOMEICEY, V722 &2 LT
LT —AZNY 2 RTENRN, VA RNT ENET 20X T ya— R v 7 38T RIEBE 2 L
THU I MEITENRD, ~VTT AT OREEEZFOI BIZY A NT ST — 2 BHIFRS
N5 EORBENFAEL TE Y | MeerKAT BT — & OHAG 3 R EE 7RI S BT D e T
Do
T, YAIHFLCE R & 1R B AT, SS433 TeV H L~ MR FEIR 12 35 1T A T RRL 700
WSO Z BT 2 & LleoTo, Fox 13, YRk A BN K SCH B30 1L i R B LA AT 23
328530 (L 45m FEI i s 2 O CTEIBI L7, RIS, YO 5 0 T2 L Xl Y
v b & DOEH S FH AL INEERE SRR 2 5 2 572012, —BRLIRFBIER OB 21T -
7o ZHUT XV, SS433 TEUH SN TWD TeV H o ~MHdn, Y=y MLV RSN 7-FH
WMEFERRET 200, HDHWVIIINEI N FHERE L ERWE & OMBEERZRZRE S
DOMNERGNCTDHIEMTEDL EEZT,
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PAFICAMI R O R 2509, K 1 13840 11 45m B EuEds TR L 7= 2C0(J=1-0) @ 46. 5-58. 1
km/s OFRER OFESREX TH D, SS433 DY = v b (A 7)) OIS OREITH 5 &
N FENZER A L T BEETR DD, £, K 213SS4333 V= v NREIZHAMT D5
FEIZOWT, LSBT AT TRl A & 0 BAE TOSTEOFRLEE LR R LT 1
HEXTHD, DFEOHLEENK 4 kn/s FEEL 7 FLTWAEF DR TES, 20K
EENE, O FEICK LTSN L 5D NN IMb o =581 R 6N Z EnE, 4l
R L72FEIZOWTIL, < IT SS433 ¥ = v FOMFEE L, £ 722N THRBR G 58\
HH 25X BMRIEPHERINRNZ 0D, I 7ELE SS433 Y= v MAMEZE L TV 5 ATREME
DENWEBZZBND,
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X1 #0100 45m FEE L CELI L 72, X2 SS4333 Y= v FREDHZFEDH
SS433 TeV A >~ i RE3 80 2 43 AR 3 BEIHEX, HEARENE LD,
501 E,

WIS TE L TeV H o < RrDZEf455 4 O b %
1T-7- (3. H.E.S.S.Collaboration 2024), 2.5-10 TeV
30 EXE FHTIL TeV o~ R F—
HERRp->TEY, YV FOFRIZITIZONT
TeV H o ~fOT X NVE =N FER > TV EEEFN
R T 5, 20X 9 X — B FHRE T
ZRJRE T D TeV o~ TR OND, Fiz,
B30 1L 45m FEH LS TR L7y TE (wBY
2y NT) & TeV I o~ it o534 % g3~ %
L. FOY—IBENREL S TWAEZ RS,
PLEDZ LD, SS433 DI Sd TeV H o~
M TEICTFHBREFRR CH D TREENEH W EE
2D, T272 L, —EBEEHT W TR, TR
TR TH D AREME BRI T 220,

Bz, FHBOIME#EIZ OV TR~ 5, Kb
e CRIE L= FEEI Tl e RER 7 7 » b
RERIZHDZ ENMOLNTEY (Safi-Harb. et
al.2022) , i b —fERIOIZE 2 LTV D FHlkL 1
IR C & 2 BB HE G I CIXFA 23 R ¢
HD, Tl DTFEEXBRY = v FOZEWNH & F
A Uiz & 2 A, ZNEN DR TRE ' — 7 fif
BERDTHITNTWD I Enbhotz, LLED
ZEND, BaXEL 45m BREEHEICL VY - . _ ;
OTRESNIFEL 8433 Y= v b E DA 53&%%%2%%2%®f@%@22
ERIC &Y | BKELDTER SNFEHRE DM o0 7 BSTEO 2R LTV 5,
HENTWBAREMENEWEE 2T, 2D X IR
FNTEE B RRE R PORETHR SN TV, XFBREEY = v F TIIARZE RO T &
725, SRITYEMER O TEOMBERR COBBR, MEKMAEY I 2L —a i EOmins,
SS433 ¥ v MIBIT D FHMRL IS 2 M E S, I EOREDO = XL ¥ —F TF
AR Z IR A BE CTH D0 EH LT HZ L 2 BT,
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