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+ ~60 mode changing pulsars (hereafter MCPs) has been reported in 100+
papers (total no. of pulsars 2700+), ~5 MCPs with phase offset;

P .

TR,

B DR HIEETERY

samreed i

Sbpiag o rialwbin
B L ST

2019/6/26

..........

Components JI 1 IILIV Y

" n
340° 350° o
Longitude

FPS8@Xi'an

Pulge No.

o T T
8 —
o
B
—
—
£
_3“7!
(=] o
o n 5
i
(=] ™~ [}
s o >
- =
g =
= go
o
o
3 %
b4 -
o n
—
g
)
&
w
[
-
]
=]
-
=

500
Pulse No.—300

-20 0 20

Longitude (deg.) Longitude (deg.)




Normalized Flux
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~60 mode changing pulsars (hereafter MCPs) has been reported in 100+
papers (total no. of pulsars 2700+), ~5 MCPs with phase offset;

PSR J0614+2229 is a special and young MCP (Ferguson & Boriakoff 1980)
whose intensity and phase undergo changing quasi-periodically;

Pulse Number

| I 21 | 4] 51 6l Id 81 9| 101
0.04 0.08 0.12 0.16 0.20
T ( Samples ) Pulse Phase

Ferguson & Boriakoff 1980 Rajwade et al. 2016

FPS8@Xi'an 4



+ ~60 mode changing pulsars (hereafter MCPs) has been reported in 100+
papers (total no. of pulsars 2700+), ~5 MCPs with phase offset;

+ PSR J0614+2229 is a special and young MCP (Ferguson & Boriakoff 1980)
whose intensity and phase undergo changing quasi-periodically;

+ Seymour et al. (2014) reported that the phase of normal profile is more
advanced than the burst state both at 0.3 GHz and 1.4 GHz in MJD 54898;
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Flux (mJy)
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~60 mode changing pulsars (hereafter MCPs) has been reported in 100+
papers (total no. of pulsars 2700+), ~5 MCPs with phase offset;

PSR J0614+2229 is a special and young MCP (Ferguson & Boriakoff 1980)
whose intensity and phase undergo changing quasi-periodically;

Seymour et al. (2014) reported that the phase of normal profile is more
advanced than the burst state both at 0.3 GHz and 1.4 GHz in MJD 54898;

Rajwade et al. (2016) noticed that the relationship between pulse phase and
flux inverted at 0.8 GHz in MJD 56756 compared with 0.3/0.1 GHz.
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+ We processed the longest observation from Parkes’ historical data in 50cm,
20cm and10cm bands, and collected the data in the literature.

Flux Density (m]y)

2019/6/26

FPS8@Xi'an

ID MJD Receiver v Av Aveh Toub Newb  Nbin
(d) (MHz) (MHz) (MHz) (s)
2005a  53658.80926 5010CM 686 256 0.125  59.6209 51 1024
2005b  53667.80810 H-OH 1369 256 0.125  59.9563 18 1024
2005¢c  53658.80926 1050CM 3100 1024 1.0 09.6209 o1 1024
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+ Spectral difference between two modes.

uT MJID Telescope v It I I Ia/In Ref.
(d) (MHz)  (mJy) (mJy)  (mly)

2005 Oct. 15 53658.80926 Parkes 653 6.7(5) 7.0(4)  6.0(2)  12(1) 2005
2005 Oct. 24 53667.80810 Parkes 1369 2.2(4) 2.6(1)  L1.4(1)  19(1) 2005b
2005 Oct. 15 53658.80926 Parkes 3100 0.3(2)  040(5) 0.19(3)  2.1(4) 2005¢
2009 Mar. 3-8 54893-54898  Arecibo 327 0.28(3) 057(Z) 0.49(I) SLR14
2009 Mar. 2-8  54892-54898  Arecibo 1400 0.032(3)  0.032(; 1.0(7) SLRI14
2014 Apr. 9 56756 LOFAR 150  88(44 - - — RSL+16
2014 Apr. 9 56756 Arecibo 327 13.8(8 11L.1(1)  13.1(3) 0.85(2) RSL+16
2014 Apr. 9 56756 Green Bank 820 16.1(1L.7) 18.7(1.9) 16.4(2) 1.14(12) RSL+16
2016 Jan, 57391 LOFAR 150  75(32 - - ~ GKK+17
2007-2016 - Parkes 728 8.8(8 - - — JSK+18
2007-2016 - Parkes 1382 3.3(2 - - — JSK+18
2007-2016 - Parkes 3100 0.76(6 - — — JSK+18
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+ Spectral difference between two modes.
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+ Frequency dependence of phase offset and pulse width.

v AP Ap Wiso,A Wso,B Ref.
(MHz)  (deg.) (deg.) (deg.) (deg.)

686 2.81(16) 1.44(14) 9.46(15) 6.24(15) 2005a
1360 1.94(13) 7.34(12) 6.24(13) 2005b
3100 - 1.86(17) 7.12(14) 6.06(15) 2005c

430 2.15(16) ~  5.15(16) 4.73(16) FBSO

327 1.59(54) ~ 6.23(54) 7.26(54) SLRI14
1400 2.27(54) - 7.66(54) 6.33(54) SLR14

327 1.52(32) -  5.80(32) 6.84(32) RSL+16

820 1.63(16)  —  6.98(16) 6.30(16) RSL+16
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Frequency dependence of phase offset and pulse width.
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+ Correlation between the peak amplitude and phase for mode B.
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—70 =40 km, —110 &= 70 km. —270 £ 150 km

7T 4.1 BOHE PSR J0614+2229 i85t O 5%

Freg/MHz Mode Lio/°  Rio/°  dpot/® ¢0/° /°  reew/ km
686 A 76.06) 90.5(1.1) 83.3(6) 90.7(2) 39.3(9) | 520(40)
686 B 77.6(5) 90.2(5) 83.9(4) 91.22) 41.7(9) | 510(30)
1369 A 269.8(7) 283.8(5) 276.8(4) 284.1(2) -30.8(9)| 510(30)
1369 B 271(2) 284(1) 278(1) 284.9(5) -28(2) |480(80)
3100 A 287(1)  300.5(8) 293.8(7) 299.1(5) 57(2) |370(60)
3100 B 289(2) 300.3(9) 294.6(9) 301(1) 64(6) |450(90)

35 OB ECR AR ZE -
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o EBAF X
o BHRXZETI:| —T0+40 km. —110 + 70 km. —270 + 150 km
o FGTR & E T

r—— Mode-B beam

2019/6/26 FPS8@Xi'an 16



+ Implication to spectral properties of the emission beams.
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Mode dependent spectra

Mode dependent Thorsett relationships
Frequency independent phase offset

Mode dependent phase-flux correlations
FEGALTS AR KL BT IR R

SGP &4m# 7 wAedg it & O ¥ w45 7 w48

A XS E: A<B
B RE2E: A<B
Different spectral distributions

Phase-resolved spectra
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