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Fig.1 The distribution of the 793 strong pulses with time is shown in the top panel. A five-band
distribution for timing analysis of the 793 strong pulses is shown in the bottom left panel. Bands are
divided by solid lines with each band associated with a distinct component in the pulse profile signified
by an Arabic numeral, as shown in the bottom right panel. Variations in the peak flux density, S/N and

Wiso plotted against MJD are shown in the second, third and fourth panels, respectively.
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Fig.2 The power of integrated average profile in an arbitrary unit (a.u.) and histogram for the timing
residual distribution of 793 strong pulses detected from PSR B1237+25 are shown in the top two panels.
The plots of peak flux density, S/N, and Wjso versus timing residuals are presented in the bottom three

panels. The phases hosting the new components at 1540 MHz are marked with arrows in the top panel.
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Fig.3 Statistical distribution of the S/N values for the 793 strong pulses
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Table 1 Statistical distributions and the best fit parameters for S/N, W5, and peak

flux density ratio of the SPs (strong pulses) from PSR B1237425

Item Mean value Lognormal Powerlaw R-square
A=13.17+£0.93 0.845 (Lognormal)
S/N 6.62+0.04 0=0.059+£0.005 a=-51+03 0.975 (Powerlaw)
u=0.784£0.004 (S/N > 5.75)
A=3215+1.41 0.970 (Lognormal)

Wio 4.454+0.05ms 0 =0.102+0.005 a=-49+04 0.988 (Powerlaw)
1= 0.580£0.005 (Wso > 4 ms)
A =51.57+1.55 0.989 (Lognormal)
Rpeakrlux  22.25+£0.33 0 =0.1724+0.005 «=-32+0.6 0.982 (Powerlaw)
1 =1.236+0.006 (Rpeakriux > 20)

T T T T T T T T T
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Wso /ms

4 793RI Wso Bt 40 A

Fig.4 Wy distribution of the detected 793 strong pulses
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Fig.5 Statistical distribution of the peak flux density ratios for the 793 strong pulses
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#7734k (partial cone) i BE, T H 7T 5 B2 A6 F 055, DR LA 2 FEARATA 2 =y ATUAT 1R
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PSR B1237+25 5% fik 4 (1) 45 ¥ 45 3 A 8, X T 48 5 XA IE A S bl S 2. N T
(X 43 5t K o AR ASE, T 25 ik b R TR v P R 2R 36 7. X IR OIS Jhk o 6 B 3R AT - 4 1 4 T
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Fig.6 Averaged pulse profiles of five typical unimodal strong pulses within the same emission component
are indicated with solid lines. To distinguish the phases of the strong pulses, the normalized average
pulse profile integrated from all single pulses are also included as dashed lines in each plot. The five

vertical dotted lines indicate the peaks of the five well-known components. The two additional

components locating around the core component are represented by two vertical dot-dashed lines.
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JR Gy B WA AH 2. b A ol 73 Sl % 12 T B 28 - B B R R SR 6 AT, 214 DL K TRIS . i
HER(0 = 1,2,3). WHES LRI IS on' = (o] + ¢7)/2, RIVRF NS5, R
A e AT, ool = (¢f — ¢f) /2. R HIEETHINIATH 5 R 134N S HE 1
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j TLC . i
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L. SET RGN AR S IX 07, ~ 2/3T0. 271318 MHz I %#E K H Gupta: 3612003
FERIBF LS . RE L ER 4T, 55 T PSR B1237+ 2558 5F X J L 45755 7 LR &
gk,

#* 2 PSR B1237+25E MM T REIIER TR X LM EHRARER
Table 2 Emission geometry for PSR B1237+25 at two frequencies

Cone No. Frequency /MHz  ¢f /° ¢t /° nt/° T/ ri, (%rwc) /km  Si

1 318 —2.12 156 —0.28 1.47 180 (0.3%) 0.33
1 1540 —2.08 2.08 0.00 1.66 - -

2 318 —441 298 —-0.72 295 460 (0.7%) 0.41
2 1540 —-3.52 260 —046 2.44 291.96 (0.44%)  0.43
3 318 —-6.97 511 —0.93 4.82 600 (0.9%) 0.59
3 1540 —-5.73 3.78 —0.98 3.80 625.65 (0.95%)  0.45

(1)7E1540 MHzSAE T, X T# R I 85 B8 o, PR AR S XA % i AR
i, SEIRMIGAT Z2 RN ] LG AT

(2) Mt N S A A 30 e D R S S o, A 5 DX v FE LB R 29300 kBB T, 1K 5
Gangadhara®5 35 R Yuen 2 B85 tH (1, 76 kb S 042 M DA 1 A1 St o 58 S T v
BRI s

(3) Lo HE AT AR S oKk B LSRRI I RE 028, A T 1X 0.41800.45, BHIEIA I
PR S HESR B A — B4

(4) %5 T B AN EHR S HETT 5, T S o v e e A A R B H SR ), R G A v
Tt &K, R RE. AT, Gupta B AR T AR [ 1 4E G4, IR FGAT 22 30N
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Fig.7 The average pulse profiles of SPs due to the bimodal bursts in components 1 & 2,1 & 5, 3 & 4,
and 4 & 5 are shown with solid lines, respectively. The definition for different lines are identical to that

given in Fig. 6.
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The Detection and Investigations of Strong Pulses
from PSR B1237+25

MIJIT Mamatali®? WEN Zhi-gang?3%  WANG Na?*? WANG Zhao-jun!
YUAN Jian-ping®? YUEN Rai?> YAN Wen-ming>?

(1 School of Physical Science and Technology, Xinjiang University, Urumgqi 830046)
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AsstrAacT Strong pulse is a special kind of single pulse that manifests as strong
radio bursts. We present the strong pulse emission properties from PSR B1237425 at
1540 MHz using the Nanshan 25 m radio telescope. Their peak flux densities range from
10.2 to 82.5 times that of the average pulse profile. We perform fit for the statistical
distributions for the peak flux density ratio, S/N (signal-to-noise ratio) and W5 with
lognormal curves. We first discover a weak innermost cone around the core at 1540 MHz.
The new discovered cone belongs to the partial cone categories and its leading edge is
too weak to detect. Our analysis of the structures of the three cones show that the
new innermost cone is located close to the core component, and the emission height
increases from innermost to outermost cones at a step of 300 km.

Key words pulsars: individual: PSR B1237425, pulsars: strong pulse, methods:
observational, methods: data analysis
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