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Spider Systems

e Redbacks:

* |rradiated and non-irradiated systems




Doubled peaked light curves indicate
Ittle Irradiation

e |[rradiated black widow: e Not irradiated redback;

PSR J1301+0833
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Fig. 2 D. van Staden and

Fig. 4 Romani et al., Apd, 2016 Antoniadis, ApJL, 2016



Discovery of J1622

iscovered by Green Bank Telescope

B

* Orbital period of 3.9 hours




Discovery of J1622

Discovered by Green Bank Telescope
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Orbital period of 3.9 hours
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Not enough X-ray counts to find variability

wm-Y)

Inclination constraint from not detecting
gamma ray eclipses
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Yap et al. 2023 find no irradiation in models s : —

Orbital phase

Fig. 2 Yap et al., ApJ, 2023



Flat colors discovered In lurchetta et
al. 2023

=
o
N

=
-
(o)}

0
o
-
-~
c
o)
©
€ 104
e
=
0
| -
©
o
)
L~ ¢

0.4 0.5 0.6
Orbital phase

Fig. 1 Turchetta et al., MNRAS, 2023 Fig. 3 Yap et al., Apd, 2023




Flat colors discovered In lurchetta et
al. 2023
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Fig. 1 Turchetta et al., MNRAS, 2023 Fig. 1 Linares et al., ApdJ, 2018




Flat colors discovered In lurchetta et
al. 2023
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Fig. 1 Turchetta et al., MNRAS, 2023 Fig. 1 Linares et al., ApdJ, 2018
Conclusion: little irradiation present




New NTT data rrom 2017

Run 1 (20|17.06.17) Run 2 (2017.06.18) Run 3 (2017.06.19)
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Fig. 1 Sen et al., Apd, 2024



Direct heating models were
dlagnostics...

NTT 2017 NOT 2022
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Fig. 4 Sen et al., Apd, 2024



...1o put star spots on our model
companion

e NTT 2017: cold spot at 36°

« NOT 2022: hot spot at 90°

Fig. 6 Sen et al., Apd, 2024



NTT 2017 cold spot at 36°
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From Figs. 4,5,6 Sen et al., Apd, 2024



NOT 2022 hot spot at 90°

NOT 2022 NOT 2022

NOT 2022
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| inked fit gives us the best parameter
estimates

Fitted NTT 2017 NOT 2022

Thase (K) 62641550 60571140
Tir (K) 2626+ 2738 150
Tspor (K) —1047+§§8 2081 17°
Rspot (deg) 10 £ 2 1271—28
Ospos (deg) 112712 90 + 11

Derived

q 14.8707

M; (M) 2.3+ 0.4
M,y(Mg) 0.15 4+ 0.02

Taay (K) 60851 ¢0° 60717140

Thight (K) 6095“00 605271 120
Lire (10%! erg/s) 1.4+ o 6 1.74+0.7

XAof 2.08

From Table 2 Sen et al., Apd, 2024



| inked fit gives us the best parameter

spot

Rspot (deg)
Ospot (deg)

Derived

q
M (Mg)

May(Me)
Tday (K)

Tnight (K)
Lir (10°%! erg/s)

2
Xdof

estimates

NTT 2017 NOT 2022

10 + 2
11215

14.815:3
2.3+ 0.4

0.15 + 0.02
6085150 60711150
6095 50° 605271150

1.4+0.6 1.7+0.7
2.08

From Table 2 Sen et al., Apd, 2024

Non negligible irradiation



[rradiation Is low, but significant
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Orbital parameters differ with ano
without Irradiation

Fit Parameter(s) Result(s)

Fitted NTT 2017 NOT 2022
Thase (K) 62641500 60571140

Tir (K) 2626" 50 2738 150

Tipot (K) 10477285 208+ 10

Rspot (deg) 10 £ 2 127_—*_28
Ospos (deg) 112712 90 + 11

Derived

Qbinary [Mcomp/Mns] 0-066j8:883

ibinary (o) 78.11—2:8

Requiv,2 (Ro) 0-279j8:883

Ay (mag) 0.8170-0%

) 14,8705
2.3+ 0.4

d (kpc) 2.0670-07

0.15 + 0.02
6085 50" 607171150

60951500 60521110

Derived Parameter(s)

Mprimary (Ms) 1847:8%3

Irr '

XAof 2.08

Msecondary (MO) 0'122i8:882

From Table 2 Sen et al., Apd, 2024 Table 3 Yap et al., Apd, 2023



ADsolute maxima changes orpital

Derived

q
M (Mg)

May(Me)
Tday (K)

Tnight (K)
Lir (10°%! erg/s)

2
Xdof

NTT 2017

NOT 2022

60571 140
+110

015:|:002

60857 50”

6095*400
14106

i
1.7 + 0.7

2.08

From Table 2 Sen et al., Apd, 2024

phase

Non negligible irradiation

Cold spot in 2017 to hot spot In

20272




‘Shrugging shoulder” light curves
have been observed before

NTT 2017 NOT 2022
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Fig. 4

INntrabinary shock can cause
asymmetric light curves
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Support for supermassive neutron star

Fitted NTT 2017 NOT 2022 PS

R J2215: redback with

Theee (K) 6264710 60577110 »
e el W M, =23+ 0.2M,
Tspotr (K) —1047%3%0  20811¢°

+50 : :
Rgpor (deg) 10+ 2 127745 » Spectral lines constrained day and
Ospos (deg) 112712 90 + 11

night side temperatures
Derived

- e PSR J0952-0607: black widow with
60851390
Thight (K) 6095700 052110

XAof 2.08

From Table 2 Sen et al., Apd, 2024



\Vlass constraints depend on Inclination
and K, constraints
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Orbital parameters ditfer with different
constraints on K,

Fit Parameter(s) Result(s)

Fitted NTT 2017 NOT 2022
Thase (K) 62641500 60571140

Tir (K) 2626" 50 2738 150

Qbinary [Mcomp/Mns] 0-066j8:883

Tipot (K) 10477285 208+ 10

Rspot (deg) 10 £ 2 127_—*_28
Ospos (deg) 112712 90 + 11

Tt 2 (K) 638352

ibinary (o) 78.11—2:8

Requiv,2 (Ro) 0-279j8:883

Derived

) 14,8705

M, (M) 2.3+04

Mo (M 0.15 + 0.02

Tyay (K) 6085 ¢y 6071714
Thight (K) 609575, 605274

Lir: (10%! erg/s) 1.44£06  1.74+0.7
XAof 2.08

Ay (mag) 0.8170-0%

d (kpc) 2.0670-07

Derived Parameter(s)

Mprimary (Ms) 1847:8%3

Msecondary (MO) 0'122i8:882

From Table 2 Sen et al., Apd, 2024 Table 3 Yap et al., Apd, 2023



\Vlass constraints depend on Inclination
and K, constraints
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AN Irradiated redback with variaple
asymmetries and massive neutron star

Fitted NTT 2017 NOT 2022

Thase (K) 62641500 60571150
T (K) 2626770 27381110 o T
Tspor (K) —104713%0  2081:7°  Non negligible irradiation
Rspot (deg) 10 £ 2 1271—28
Ospos (deg) 112712 90 + 11

. e Cold spotin 2017 to hot spot in
Derived 2022
q 14.8%5 7
My (M) 2.3+ 0.4
My (M) 0.15 %+ 0.02 o M; > 2M: Support for

Tiay (K) 60855@2 6071;%@ supermassive neutron star
Thight (K) 6095 Z5 6052174

Lire (10%! erg/s) 1.44+06  1.74+0.7
XAof 2.08

From Table 2 Sen et al., Apd, 2024



AN Irradiated redback with variaple
asymmetries and massive neutron star

Fitted NTT 2017 NOT 2022

Thase (K) 62641500 60571150
T (K) 2626770 27381110 o T
Tspor (K) —104713%0  2081:7°  Non negligible irradiation
Rspot (deg) 10 £ 2 1271—28
Ospos (deg) 112712 90 + 11

. e Cold spotin 2017 to hot spot in
Derived 2022
q 14.8%5 7
My (M) 2.3+ 0.4
My (M) 0.15 %+ 0.02 o M; > 2M: Support for

Tiay (K) 60855@2 6071;%@ supermassive neutron star
Thight (K) 6095 Z5 6052174

Lire (10%! erg/s) 1.44+06  1.74+0.7
XAof 2.08

Thank you!

From Table 2 Sen et al., Apd, 2024



