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et al. 2017, Gajjar et al. 2018, Josephy et al. 2019, Lyu et al. 2022) , TR0 B X 1%
RATE T 5 S AR S S, BT DU RO R R AN [R5 R )1 F8 B 1B A S (e 2 TR AR AL
(Spitler et al. 2016)

) FH Fe) 85 75 18K S 5 305K William E. Gordon®#i78 8% (Arecibo, Hewitt et al. 2022) . Robert
C. Byrd Green Bank® 4% (GBT, Zhang et al. 2018) 500K 4% Bk 1 4 L 22 izt 5%
(FAST, Liet al. 2021) BRI ECHE, FAT6 L0 I 190 ] 2 A SR A2 1 00 00 8% o R4 8% X FRB
20121102A K &4 & i K52 o FRATT I Sz v8 26 44 A0 45 4 B B0 AN o F R I 4 Ak
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Filth, FEEBFEORE, P TFEMNS R BAESRIRGENA . BITETEE
SEIIME ST AT DL T e a1 PN S 5 R AN B 4E

PATH TAEFR FH Lennard-Jones B AR FIR AT 7 2 WP TTHE, WRIE SUHXT®
N HIRARER 1A TR R T AT RN R R R R, N TRBIEHE T2
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K, WEMER AR K B R R Re A e AN F Tl ik h 2 . 7E — 2 BRI B AN
EE S S EE R A, MR T HEFIIRY (quasi-periodic oscillation-
s, QPOs). BRI TR, EAARNIHEIRG T UEREQPOs. EXMIEM T, AT
ARG A T E W IRGE . BEERERY, B THTFEMNETIEER, &
T 25 RAR U M@ ff 7 B HQPOs (> 150Hz). KHIQPOs (< 150 Hz) . a] DL# fiF
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LR S R S U R i, R PN T R E A A S S AR R
YTER4 6T A EAEESR, G FRNETERRER =K (u. d. ) SRR ES 5
FEAE FHAEZY % BT ARG . ARIFR S et G R 2 AL, EE
52, EATEF LR (1077 ~ 1074 (Farhi, 1984)) , [KHE{E SRS, AT LME
NSV FEIRR . RAE IRV R TR, SR s RA7E10 gB10M g2
] CHRIRZ R T IA MRS, RS TS RARRRKAPIEER) , XM
HFH10% ~ 10, @3 FH5l 1md B, AR N103e, AAEMXT B2
Bl XRAEMXRIZ BNV R TR ER, e KRR A, HoEhe
WA R AN i, TR 2 AR P g 3 B B e AR R AR T . BT IR, AT
CLER B ) 75 2B 1 CEH RR AR A D) A RN A P B g 4 o i e R AR 2%
ANAEFPS13 W BRI B E T, MO, WMARAA (Qf, 2025), £
o, WGP AT

sEfE Y AR A 2 E S MR EE R T R E (EE0 M5 E YR
MVEREI M KRR &= . B PEE E—BeA g &, B0 ER. RAPRERES
A%, TEHER KA A BUKA B, FEE TR AR EEH A S B
TERBEHANERNZESR . m/DRRZJUaI, BT s RN, &K
(R0 Ji e e R SR AR B R A, S B A EE R N A U R A T
PR EAE R 7= AR B 2 AT, ] LR BIECA £ ) LTk . & — KPR, 1T
DIFR 2], SRAE s i sk () S 3 R LN R A A R T 3000k, B %F
FBIRE R T10km, 724 S B AE NkHzBIMHz B, P B R i (%
NT0AB) Z B Al MALFE30 ki /2 A7 o FRATAT AR e 75 2 B ST 0 it 9754
WA, SRR PTIFES] . AR RO 20192 kHz RAE R 32 70 K, BE B 1) 25 TR k% A
ATHON10km T g . A, BTFFEARBIR, FE100km x 100 km KRS, A
HH104FE 2 A7 BRI 2 — IR 75 22 P2 [R] B 3 ] DAER I 5542 28 vy 1 3124 B 4 1) P
£ (Koschny, 2017), B 7E U E Wk ) @B s 78« REA— 38, B 53R E
T BREAE T R T HESI S RE K R i B i H  (High-energy Underwater
Neutrino Telescope, HUNT) {8 FH i g 2 35 AE AN L M A3 48 F AR e . ey
REBSAE bR, A 9N R GUIG 1 T ARG A5 19 8 B 1) — R TR s 22 R 4, FHT
FE SIS T e
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siA LR TEE 2N i s — I, R RN TR SEE o R A R
BUZ RIS . A2 E LG E N ERKIEL TN EVLBL, HZO04E T2
SEMGEE AN ERIENE 5 RIS B X BRI BN FRRATE — Fh kR
ZEA LRI E, CEEASR LSS FLESLBE PR, WA TS B R A
B, HEIXAEDPER. EMAAEE . X 22 uk o 5 0 & kb 2 IR AR .

Z T LI RO R X A, AR N ARG 5 A B “HW MALE
SRS PR o KR 2 DA BR 2 kb B AT s BB IS (R AR A A4k, X — AL I =
SR RN “BhBiE” o IBENEEEE RGBT EEE, X
RCHEAR . EERNFF, NYSRETFEE S MG — R NNES,
fEkrh 2 S S S K AEWYT, FEETW2HNIG . XSG F T BT AT
AR, FoIXBRRES 2 “EETRER” , EAIREERB T R
R, PSRN T R EE R L . FEE KT EAT, W f67 B A
— SRR T IR, B T AT 2 1 3 A1

AHINEFRY, B BRAY 5T A AR R 8 R KR AT AR A N — N RAR I “ B bR T4
BRI EM ST Ik B G AR RS, REAAUREA K, hHhER g sEix
B REEKELZ, MM PR DB KB 2. 1l T30 3] ) 2 T3 B
FE, BTCLA TR, steeE SIS R . WIXAE S ESRYE, Bk 2 INRshZS
Rk e Sl XERBEMESER, BN AT —HEA
PR N LRGSR . FRERXEER, THT “ERTHA M50, AT
R — 20 FH e 10 0 R R R ik o 22 B S 1Y) B

HARG T 7T HAEERSE . EEROWN R, XL “ 2T 45
AR KRR . 5 59 NATTHA RS (0 78 796 A2 B 2 18] 0 T T 45 R FE B, 000 281 f1) 328 %
e — ST BT R B T H, LSRR LR EGEA B B, o ko
FEB0834+06RT S 1 F ST 5, W1 R S —4E) . BRFE B EE. —
M, “EBRTWA XL 4R U 25 R 1S 4 B IR B1E S AR A5 T
BS. 7, XFERFIRI U X BB A4 RIEY) R, Xk T BBEAE. T
AU EIPNER R

BATRNBAE N IEE IR G SRR E . BER S PR A AN AS B A ik b &L A
B “HW” T, WBEGAIGEMAAN? LSRR, B MESAGMHNEL,
G— N BETRIRE, RAOVEAETRIL “BB—%7 XN BET— 2008 — i
A, SRS, HRXAME SHNAR . BATEIX B AL E LR X 5.
3 P A B 2 A TR B R — A ik o B DN R, FRATT R I A AN [ S
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MBS TE N ZE 0 o B X LN ZE R, FRATT R RS B B A KRB RIS TL
], FARREEE A B R ALE . — 4G5 [ FIs B

A [ 5 5 BT 0 [ S A AR, RATHFAST (500K 1142 BR T 41 HL 22 iz
B55) SEffelsberg (5 [E 100K 5 HE ) FIEF AN T Ik i B B1508+55 1) 2 25 4
T PIIRA.5/NES B [E] S I B BT SR T KR B B1508+553 7 A i B 52 1 k) B[]
M. FATHIAES T INERERISE X R 7 AL S 2 on il 5 05 X A
. M, B THEERRELNRR:, RATEREHAMAM SRR, BN IRBE
THEENR . AtEshh, X 4EERG R, kb B AR SR BT HESIE — 2%
— A EZ L.

BB AT IR AT 2 . B DLFE 2, R T e, A6
AR XK ERT R CRPRTEAC MU . BT IR YA,
BUZ NN ARE, SHEERCH . Wl WS R AL E 2 Al
FEAS . DLROOT B i B8 144 /N RBEAT 9 1) S IR BE AR KA 5E

FH 2 i [5) 20 538 5 O AF 95 ik ok 22 DA HR X A A =X, 78 2 Simard 58 A T-20194F
Rz G, RAWRARPMZE . FATX R EMNESE 7 X Ao A 2k &
Rt AT o B N 2B 2 MEE . RS SEFEEAERN . 28rrid
FEUFREF TREZ., FERARAEEZ X E R S Hins. NS AZIME1E,
HEBNFRATTHE A B 2 (1) RARMFRAS B o 55 D B B FASTIE 41T B A — X FE I B &
MM B B, SRMNTEER . 120 AT !
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ew B IR R I I8E, AR g LA N EIF R TEMR S XA, ME T
MNLUHERTESD], WESRA L, HEJLSERIERZ], ARBdAN AL EZ, WAEE K
IR EAVE 5, 0F BT KEEINREZIMAR S IAER KRB RZ A5 .

NN ANIE TN EL, SAFE B TAEST M E /R, R 58 S TAERA
W, FEXKEKEEH BT,

—. AEB B IWERKZE BERAIENEFS] (1979-1983)

U 7R K22 7 & 2 19014E B Ip 1 1l AR K22, s M BA b EIEREEHERIFEE LMK
o 120K, IR KFHAFA “ARTEAL, NEFXKER” MH¥EE, RAEAT
“CRToIbEE, RAEWRT PIBOIRERE, B R, B, FRIERRT SR BIRA, K
FE T RMEA LR FHNA, NEFA XRG4SR B T HEE 5T

1970 (D Y% R, 1E1979%, HA/. BN, FTF1979FF N1l R K
N RAANCFEEN, REFS] T AAMDGF IS HR A — 2 TREENIR . 2Y94E2 ST TR %0
WROEIE, HENTAERE XM TEFHBEATE L, THREEEZhEE, 2 AWk,

[ ARAE R BRI, A B E BRI A . e v i 2 ) SEa 0, 5 i BE AR
YIRS A B FEIE AR Y B AR GE 7 0 ORSE B B IR AR R 4%, R R AR RS
wr, TEE®BROEE:, WEEHss. SMIEREL Mooy i e, @i Ee AR R 2 S I sE e Hy
Re B 9%, B p A ST JE 2 R o o) L e F . ROE AN G B4 07 2, DT 22 B R G A
fithho

BRKFNENE16%, HEE —RERERKBENZETHIGEA CHEEE K — B, %
SRR T SR ) Ja SRt R AT N7 . B/ N UL Bk, AEAE Bk 224 HA AR5 AR e
R EVR, welEEY, X AR RN K 222 S S REAGT

AFLER 585 43 B B T8 JRVE A AR bRl R 2 SR BE A, E B T ARAT 45 2 B I FR
VIFRSLIRARAE . FEXADNE, B OHHMT T BRI R R B, BiE T NERE R A . e
PXAER, F—ANPER H AR A BEZE A, HERAE, TR ILEA S IR AE %
Roe SLhr b, X THREKI, BT RFEEIERERN, FEITHAZE, SLRIS A SRR
SR IEFFIHERIEMRN K Z TR A, B T RFE SRR, JFah B RS s i % i
R

HERIZIXEBA T, FRAEZFF MR ASDA TR, s RSN L. HAS:
PRI TR E—ZEHA T VRV EYUERS (7], GrH0— R0, i o St 2 5 42
PAL TR E 2 I SRR St 2k,

—. LB B, KEH TR FiEmE Y ED R (1988-1991)

1988525 N KM TR AW HE Rl LI Be g 2e 2], SR8, LBy, w585 m
RE 1B, BARNFE NERRE] 1.

7 XHAHEIA N, B R EE, MR AGEsKREEEME. A5 HEBUCN, FRAMUE
Th, 1 H BT E R, ESFERE, HTEFE THEZMmEER, H8Aa45
S IER G B IR A . BB 2 mia AR T, R A R ERAR A% . BN G A
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BT e, MBS m CEP A XS, SRS IR ., STk B a3
SFAEEE L, ANERRET, YRR EMG R E A AR A R, AT R BRI RIS 2 Y
eSS

BRI B (8] B S BRI a3 AR K, 2431 T BRZ M Vg 22 X, RIS R 9% 1 SCk 152 5%
VRN . AR RS R 1. 19870223, LMCHISN1987TARE K, ANBE AR R Tk 8 R4
R, HARRIEF/NE B BRIEIRE T 20024 /)i DRV FR A,

%1 SN 1987 A fyH#F

REE  PHRTHE  PRTFEE  PHRTH
B8 it
—A
hBH 231k50m 6—10 MeV 5
MR(EA)  2397P3™ 7—35 MeV 11
IMB (%£[E) 2397h35™  20—40 MeV 8
Baksan( 77E:) 2397235  12—17 MeV 3

T A3 AT G B A PRI . AT DU I R B0k B ER R R AN RIS, = ORI 2 )
BARA IR KA, AT E NSRS R XS —MRERA A, RAHEHRT
HASTHE T IXAN R, YO RA FF R T B e =S (BB RAE T AR R RN,  bhis A 2
FERE T IXAN R, PREIMATIXAGE R =%, SRR ] W . HRAES Mk K F484T
(1) “ 45 ) SIS RAYEE” S FIER| T KAZIN, W T RV SCHT R, X IRE
SRS B RARTI A R A4 2 R ANER, EEAEEMEEWNYED G, Frblikke 5%
R 3R R SR B A 7T A

=, BB e RE NERYEE W KA (1991-1994)

19915235 N B il K sets 2207, Tl RIAMEE, SRR L. BT R SOEEE 2=,
B CEANR SCRR AR, HEREAIR 2 WAEHR A . FRIC/AREEZIMPEERERRIR, BElS
Z PRI A BT R K1) (BRI R EE2E) , (HE A0 A SRR SR A 2407 7,
W B RS AR N R R RSk . RN X R S SRR R, A A
Uf o JEEERIAE A TAE—FIESE T ARZIMITE, UV SOR R — & B R R 0] 22 07 SR URFE -

Epr B, B FT MR MK R mRe R S 7T, B R BRI AR, B R Bk R
ERUTHEE, REMNEF . Bk, IERXBEMZITE S, NUERIRERE T/EST T 7 REFr 2t .

TEF R, FHRZEIMASRFEZMAER K. B2 X BN S 2R R &), EE MG AE# & I,
EH A N EE R B kPR AR AN o3 A S T BOGH I FC e R A3 A T B A Al B VP4 . B
MRS AR R R, XU A EERE SR E RIS T, RIS AE R A, SR EARIER
B, HEAEMNAFELEERAT N, XFE—RRE T R, R T O A B, R
X ) AR, Wt oRIET 2. BiEIMR R E 7, TEEE 0, e TS NEE .
K& LS Tis S Mag.

FEIRZ MR 2P — /N BURVT A R IR e, BIEERIEE . 7E— BT 22 B A TS I,
PR “HAEAFEHWECEEMR” , BEFIER T “TENERWMRINEER” o FZIfiiixa,
RE S 7 BB A RAE A B, WREX R AR FREAT S LI ER, 2% ARR
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AANEIRZ RN o XANEE R ERNO R, — X EZIMEmRE, FRW23% UG TIESF
Ri gt AR ZIPERE 2 2R — AN,

Fifi 22 M A v EE DB . SR Aok IR e TAEMI R s, E NG SR R 3Eat, WaEw & DL
SEUG gE RIGUETF RS A, FFEZIMEHe )G, PRI 7T 5 ) 2 ik 2 s s fE S A 7T, AR L 2 M
K, fESRIGVID RS 515 2 Be AT A F BRI COS-B R 2 . Compton P& I HHE T T $dE 7
BrBge, Bk Bkt 2 E R R A 1T S 45 SR I IR .

XA N 5 2 M EE R S PR EE T TAEFT R TIRE.

9. HEEM B \E R A WIS B AR R BEE 24T (1994-1996)

G B SR AT AT e 5T, SR IR, W TAEME SR B A m . 2
ST TAERBEL R RME SR REMIT. BEE. BRSNS, MERHRTES
FiANEl. 2220 TAESER, WG AR N, VI EMGIEMT, ZoRAAAER N B R E, 780 F)
SR MG R . 22 IME T SRR E R IA BRIy, S ki, 2% 8
KEAREAEAE, BEOGERE, BET 5. REXSERESZINS EAAEEHERN RN, e
BHERERG T, ERERTERZEHARMER, LKL BBIEEMNF R EIRE, &Ll
RINAE M S8 7 E B A5 e .

. TAEBY B mRepr MWER TAE# 1 EE TR (1996-F4)

REX ST H B HXMT (IR TAEKHI:

19932 K, PEARLFA Y EHFEHEFHOLELEXARLAARE, B, 2
BRFRE T RXH A AL ZEHXMT L 2R E;

BFlF11 8, HXMTH# &L #NE —RIEF, HRFEHTFEALF T,

2000, BREEMATR “RAKZieia4t0a = MM 5L

2005, HXMTHA T EE —PM AL L EZMARER “+—&£7 #5F0%];

2011F EX 2, §EEMEBAPAHTIZER L

20176 A 158 TERA L EZRH AR KHA T, BAlAVBTRIF.

8 6 A X 2 Y o SR B HXMT L S I TAE Mt R, R0 = B TAE R m) A TREW ] 7 11,
FER AT N ARG . E s A IESZ X LR T TR, i N4 8] R SO &
ESFVRES GRS, BIEE R 78 o BRI S Mk e A TR B AT S R B, B
PEortr. B R A RESEERE ST, BT LA 1R S TR T H IMKFE E bR 4 K Bsni =
WA RIEN RS CREET)

4, EWNBEAREROAEFEHEAR, [EHEN ST AR 5, BN H RS E 2%
BHALWAUME%. Emaer, RONRE T o EN R TEEIENZLR, EXTRZNH RS R
HlZZTekeE, [RGB A IO LA 8, RAAFIE O T RERI TR e BO%E TR
WG ET AN . EE BRI AT T, ATNEIFG, Wik FEERE, ATds 7 RES
—NSERE . FFEERBEIREENH RS . EXERGRISCET, BN P AE 8
BIR D AEMWIESE, SRMERNEIZER. DIXERG VR, (REENZERLEB25E
RO R AR Y B3RS T TR D 9,

7N, Mg

[FAEEH O TAENER 2R EE R, AXEBRER, tUE TEMTE. AL TR EER
TR R R R, 48RIX e B K AR T — MU GEAETEAEXFE— AN, IR TR A2 B AT
FEEIEN . WAVE] TS TAE, NRERCHRAMER KB THEZ 5, el &I1X—RA
SR AR

e H AT R ST FEA A ORI s, B M K78, WHFUKFACRIERTT, [
I [ Rl AR 22 Ja s BRI H oA LR FEHLIA .
ARG [ R SR AT AR5 SRAF AR, e R SCHRAS BE R R
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T 20—/ T R ORI R FE DR R I 55 R AR s, AR R S R e fe R K 2940
(ff HORE R Ik D o Z B m BB AR F I, & AT S B BRI 2129150 pe (Spilker
A, et al, 2022). fEN—NMERTHERRENMERMEZ, BN =ES s WM
(ARDTF5080 Bk 2= E5zm (i 1. 19744F, Backer D. C. (1974) % K45 H M
AL 82 B v L P S O LR AR T R i W 2 i . HoE AN R ZR AT A2 TS
Ja (KEZZNHAD Bk 2 B8O B S 2 IR . RAE R — B2 kivtit, Hl Tz
STHCH BREE R . R B, IR I R IR S

ik it B A D B PR AT R B R A, AR SR w3 AR A B IR it AR e e AR
43 0 S5 14D L B A AR R DA R %S (Stinebring D. R., et al. |, 1990). Bk B2 2 BRI BRI R
FENLIN 1 230 g 5 R I8 B 2 8 PR T o ) R0 2 P o o) TR ok o 2R ) AN SR Pk B2 U
TR B O, 15 =3 AR IS B SR BR A o 4 5 5 DR 3R 1) 52 (Scheuer P. AL
G. , 1968; Rickett B. J. , 1969; Narayan R. , 1992). M, & <k 2 2 b A ERFIHF 7R
A LR Rkt R B BB, ] DURHER R BRI . FRATE BRI 2 EOR I Sk £ PSR
B0740-28 (HAE1400 MHZL & S1400 = 26 mJy)VEAREE, R Bl R D BEmEx il 2 =)
INIRAE FH DA S DN BRI AT T IR FL, B IREGE T HONT selkar 22 N VR BT ) d5e L3RS

PR HEEEEREEN—G OE N6 KSR KRG BT s, Ei&
TINE & RGUE AL K& E 30T RS RS, fFH A8 7E1.2250 GH2 R FE R =i 1)
REEYan Z., et al. |, 2015). AT KIE T ZEm s “— 500007 B H (Yan Z.,
et al., 2018), fE2020%F-11H 202249 1 1118 F] H K B B 1 i % PSR B0740-28 22 Fs A #R I 5
ZtHHT T214 U B (2.25 GHzAI8.60 GHz) [RIIF ML, Jk Th 76 W5 > 451 B AR 48 I #PSR
BO740-28 1 B FRINSRIL G, JELA Z4EBN A E LRI, 16X kT 7 B A A E Bk oy Hr, M
Mt — LAl 7 B RINERS B L LA R SR . B2 7R 1 4L AR 1 B0 B Wil A &
S FT AR BREE R . I ) HTPSR BOT40-28 5 B[ HR i3 B2 (1 5 - 284k, JRATT Dbl U B R

thttps:/ /www.atnf.csiro.au/research /pulsar /psrcat /
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Figure 1: S E = KNE(x)5H ROkt B Kb 2 2 f Southern H-Alpha
Sky Survey Atlas@i H (¥ 4b #3545 (Finkbeiner D. P, 2003; Gaustad J. E, et al., 2000), Ak
EHPEHATNF Pulsar Catalogue (PSRCAT) (Manchester R. N., et al., 2005)F 4, it &% &
HAM ORI, AORLFRFEIEE, HOFkEREREKEE, mofkRZnR
TR BRI S, G SEE N PRK 77 7]

B BUR B EEE, ARG R E AR TR 1 b BUR BEREHER24570) pek5 AR 2T
GERES (41240 pe) —3, HIZ#EE N22.471 km /s 5 iR A BIKEE (10-20 km/s) Al
R RS B EE TR IOAR S B (299 km /s) REA RS RN BB ARG —8E. B, &
TR TGS R IE A N IEZ R 2 0TS Skt B B B () B B E S «

PATTEAE 5388.60 GHz S hER I B T k0% (BTS04 B3 g5 50 i AR
SREER, T T IR S R AR 20 . e Ak, FRATI DA RS h 2R 14 o 46 1) 26 W 2 Bk
A RAEPSR B0740-2877 1] b B B 2 (1) & 10 S PR BT RRAE,  JF HBIDIA 45 T U K i
i (B . Z B RS N E SR, BB T R o8 SR R B
UHBE, MIMEE R T M LIRSS 18 . VRGN s K o f2 vl T &A1 2k
R R HSEME(Wang R., et al. |, 2025),

B

RGN R FEAN [ R} S AR 5 o B B B4 (SKA) LIS (No.
2020SKA0120104) . FifFTi BRI FIE S (No. 20ZR1467600) 5 110 FF.
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Figure 2: F412. 2525118 60 GHz XX*/FJﬁEXHHTX)u{WJ % XMHJ IR 1] 23 508 MJD 59225.57FIMJID
59295.45. =T ES AN () Z4EEMKEE. (b)) ShEE. (o) ki,
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H BTATNF Pulsar Catalogue' (v2.6.0) 3L ilesx 1738390 ik o &2, Hhn bk
HHFASTHR & [ PR 18 8T & A 473 ik i &2 (Han et al. 2025), CLANTR) Bk 2 &
BIRMA300 . (EZBUA bk rh B EZEE P ELBE B (1.4 GHz) KLLR, bk
Z A 905 A A5 R ik vh R FES GHz LA 1 (¥ AT AR ik o 7 JHL iR R = 0 ik A2
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An extreme flux event evidenced by pulsar
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We find an extreme flux event of pulsar B1929+410 during the 110 minute radio
observation with the Five-hundred-meter Aperture Spherical radio Telescope. As
shown in Figure 1, the radio flux decreases by 2—3 orders of magnitude within a rapid
timescale of about 20 minutes. Except for the frequencies higher than 1375MHz, the
observed flux density at other frequencies shows a significant decrease of 3 orders of
magnitude. After dropping to the minimum, the observed flux density then increases,
forming a “valley” structure (the blue and navy blue patches) during the range of
5000 — 6200 s. The timescales of the decrease and increase are almost equal, implying
a symmetrical “valley” structure. In addition, in Figure 1(b), one can see that the
arrival time of minimum flux density has a significant decrease when the frequency
increases, showing a power-law function of t = 1.36 x 10° =946, Here t and f are
measured in units of seconds and MHz, respectively. These variations in the emission
of pulsar B1929+10 evidence an extreme flux event and challenge understanding
them.
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Figure 1: (a) Dynamic spectrum averaged to around 8 MHz frequency resolution for
the main pulse of pulsar B1929+10. We choose an integration time of approximately
10s (45 rotation periods) for each spectrum to minimize the impact of system noise.
The flux density has been scaled with the peak radio emission of the averaged pulse.
(b) To better reveal variations over the frequencies and the arrival time. We plot the
observed flux densities (black dots) for the main pulse as a function of the observa-
tion time for nine narrow bands with a bandwidth of 50 MHz. Their corresponding
centered frequencies are included in the lower left corner of each subpanel, while the
cyan dots denote the flux density of the interpulse. The I4peax represents the peak
radio emission of the average pulse for the main pulse, corresponding to the peak
radio emission of the interpulse of the averaged pulse. The integration time of each
dot is the same as that of each spectrum.
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Interstellar Scintillation of Pulsars and FRBs
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The interstellar medium affects the wavefront from a distant source, which causes
propagation effects, including scattering, angular broadening, and scintillation. Given
the particular properties of millisecond pulsars, they act as promising sources of
detecting low-frequency gravitational waves. Pulsar timing array (PTA) requires
extreme timing precision. However, the pulse profiles and the time of arrival of
pulsars can be affected by propagation effects. Thus, eliminating the timing noise
caused by propagation effects could significantly improve the timing precision. The
variations in DM can be measured with current pulsar software. The timing noise
caused by scintillation is less studied. One reason is that the interstellar scintillation
effect is not that obvious at PTA frequencies, normally 1.4 GHz. This is exactly why
we need to do interstellar scintillation at lower observing frequencies, for example,
uGMRT and LOFAR. Fast radio bursts (FRBs) are new radio sources with unknown
origins. Interstellar scintillation could be a useful tool to study the origin, orbital
motion, and nearby environment of FRBs. To do this kind of project, an extremely
active FRB is needed, which FAST has a great advantage in given its sensitivity.

We did a pulsar scintillation survey in the frequency range of 120- 180 MHz based
on LOFAR[1]. Our results show that most normal pulsars present obvious interstellar
scintillation. However, we can not see scintillation from millisecond pulsars, due to the
use of extremely high-frequency resolution and then losing the signal-to-ratio. Thus
to study the timing noise caused by the interstellar medium, it would be better to go
to higher observing frequencies, i.e., 400 MHz. Furthermore, we did a dual-frequency
scattering study of PSR J0826+4-2637 with LOFAR and NenuFAR. Due to the relation
between pulse broadening and scintillation, we can only do scintillation at LOFAR
frequency and pulse broadening at NenuFAR frequency [2]. Our results show that the
frequency-dependent power-law index is due to an inhomogeneity in the scattering
region, specifically that the scattering is dominated by a region of transverse size
~40AU.

The difficulties of doing FRB interstellar scintillation are the single pulse variations
and the high event rate needed. Based on the FAST FRB data set of FRB 20220912A,
we discovered the first scintillation arc from FRBs [3]. It provides a new method
to understand the origin of FRBs. We checked all the data sets of another FRB
20201124A, which shows annual variation in scintillation velocity [4]. This indicates
that the observed scintillation for this particular FRB is caused by our nearby IISM.
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Further telescopes with much better sensitivity and ultra-wide frequency coverage
would significantly improve our understanding of pulsars, FRBs, and the IISM in our
and anther Galaxies.
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p [21] 1 1/2 1/2 0  938.232046 3
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Table 2: Z i) s AT BEAE AN R 68 % F190% ELAE [X [A]
Parameters CFL(68%) CFL(90%)

C 0.1597927  0.15975-30368
AVD (MeV)  0.05192%,,  0.051%33L
Af 0.064%9% . 0.064%94%,
Aa!! 0.0119015 - 0.011%0%,
Aol 0.079%0%,  0.079%0%,
Ao 0.149%92 . 0.149%039.,

P 7 /N T 1.35Ge VIS A Dos I bR ifE 22 8 3MeV, HABZSIFRIEZ € A5MeV., £ 245 H
T BHHI BT REMEAN68%(90%) B 15 X 8] i L BR AT R IR
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(Language: English or Chinese; but the presentation is suggested to be written in English)

09:00 -- 11:30 Arrival & Registration
(Joint sessions with SPSS’24)

Chair: #4=#%7 (15min = 12+3)

13:58 -- 14:00 A X J} FPS 2R

14:00 -- 14:15 2535 IK: The Study of Single Pulses of PSR J0535-0231

14:15 -- 14:30 [ ¥%: A DM-free scheme for fast radio burst search in multibeam data based on EfficientNet

14:30 -- 14:45 #{F1=F: Search for pulsars in globular clusters based on stacking power spectra

14:45 -- 15:00 AFRKBH: AT ARk ko B 48 S pe

15:00 -- 15:15 =53 d: Difference between quark stars and neutron stars in universal relations and their
effect on gravitational wave

15:15 -- 15:30 #5ESK: Effects of observational cutoff in frequency on fast radio bursts

15:30 -- 15:45 FEMSF: Investigating off-pulse gamma-ray emission from millisecond pulsars
15:45 -- 16:15 Group Photograph and Coffee Break

Chair: 2% (15min = 12+3)

16:15 -- 16:30 Z=f#J&: Find new pulsars in Globular Clusters with the Fast Fold Algorithm

16:30 -- 16:45 %= g{: Observations of Microstructure in Five Interpulse Pulsars with FAST

16:45 -- 17:00 Z54%-15: Pulsars in M3

17:00 -- 17:15 MK N: 4FGL J1318.2+6754: A Long Orbital-period Redback Candidate
17:15--17:30 X|  [i8: Pulse profile variability associated with the glitch of PSR J1048-5832

17:30 -- 17:45 X| ifi: Measuring Polarization Properties of Pulsars in Globular Clusters with FAST
17:45 -- 18:00 X552 Dark Matter Halo Effects on Pulsar Pulse Profiles

B 2L 18:00 —20:00

Chair: #3#-F (15min = 12+3)

08:30 -- 08:45 “f-{%:Fi: FRB2020114A K &4 H1-5 i 107 8 F kA%

08:45 -- 09:00 HZFEW.: Comprehensive X-Ray view of the Anomalous X-Ray Pulsar 1E 2259+586

09:00 -- 09:15 fBR¥¥: Detecting Strangeon Nuggets with Acoustic Messenger

09:15 -- 09:30 JEEAKGR: Discovery of the first anti-glitch event in the rotation-powered pulsar

09:30 -- 09:45 FIEFL: A giant planet or brown dwarf passes through the line of sight to pulsar B1929+10
09:45 -- 10:00 EWlf g 8.6 GHz observations of 170 pulsars using TMRT

10:00 -- 10:30 Coffee Break
Scientific Program (FPS13, Kunming 2024)



Chair: B 3k (15min = 12+3)

10:30 -- 10:45 £ {ig: Probing the interstellar medium from scintillation of the swooshing pulsar B0919+06
10:45 - 11:00 X/ FRB GETT 70 of i R UM AT 7S

11:00 -- 11:15 R BEHR: On the Asymmetry of Pulsar Radio Emission from Both Poles

11:15 - 11:30 52532 5%: FAST Observation Results on Core-Collapsed Globular Cluster M15

11:30 -- 11:45 1K Pulsar and FRB scintillation studeis

11:45 -- 12:00 f&IT45: CPTA 56 iz Fb it B 1w IR BF 5T

Chair: £#% (15min = 12+3)

14:00 -- 14:15 B#11: Search for axion dark matter with FAST

14:15 - 14:30 Bl — fkih AR 2 HEERIRTIE

14:30 -- 14:45 W3CHE: PSR B1509-58 Fi b Bt i AR S MEmT %

14:45 -- 15:00 F{EJT: Discovery of new pulsars in Globular Clusters NGC6517, M13 and M92 with FAST

15:00 -- 15:15 4 35%E: Result of 15yr timing of PSR J0007+7303

15:15 -- 15:30 %% U&: Investigating Spectral Turnover in Pulsars: Analysis Below 350 MHz and Insights
from the Gum Nebula

15:30 -- 16:00 Coffee Break

Chair: 2% %-F (15min = 12+3)

16:00 -- 16:15 ¢ fi§: Crab fikaf & glitch PR AL

16:15 -- 16:30 X f1:57: A targeted observation for fast radio bursts from a radio source with likely magnetar
origin

16:30 -- 16:45 KB 4 FLim AENkod B 2008 3 5 RIER 7

16:45 -- 17:00 J&EFE 4% Constraints of the maximum mass of quark stars based on post-merger evolutions

17:00 - 17:15 J& 581 21CMA ik B2 )5 o a8 g

17:15 - 17:30 ¥ EH: AR YN4Om Pos it #2000 -5 F58

Dinner, 18:00 — 19:00

Chair: K#8/ (15min = 12+3)

08:30 -- 08:45 - % Fll: Pl i B BRI P 5T

08:45 -- 09:00 J 445 A brief overview of the PWNe detected by LHAASO

09:00 -- 09:15 J&%&F}: 4 discovery of two slow pulsars with FAST: “Ronin” from the globularcluster M15
09:15 -- 09:30 EHH: An Investigation of state changes of PSR J2021+4026

09:30 - 09:45 5KIRHE: 4 magnetospheric coherent radiation model for FRBs

09:45 -- 10:00 Announcement of the Crab Prize and the Vela Prizes

10:00 -- 10:30 Coffee Break
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Chair: %A% (15min = 12+3)

10:30 -- 11:00 REH]: BARFAYLIRFAARTT W BAL (Frigh)

11:00 - 11:15 #MAREIC: Nuclear and NS properties from a density-dependent meson-exchange perspective
11:15 -- 11:30 #XJiEY: Properties of the mixed phase core in maximum mass neutron stars

11:30 -- 11:45 {58 PP EM: =EY LS

11:45 -- 12:00 B53CHR: FPS14 N4, 55237 FPS £

NOTE for talks (15min = 12+3)
The chair would remind the speaker “2 min” after talking for 10 minutes.

All talks in red is for awards of the Crab/Vela prizes:

Score suggested for the members in ad hoc committee
Crab: 85~95, Vela: 75~85
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