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Credit: Thompson 2004

Gamma-ray pulsars pre-Fermi  



7-year Fermi sky
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Lucas Guillemot, 2016

https://confluence.slac.stanford.edu/display/GLAMCOG/Public+List+of
+LAT-Detected+Gamma-Ray+Pulsars



Pulsar timing arrays
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New pulsars with Pass 8

6 Laffon, Smith, & Guillemot 2015

J0540-6919



LMC Pulsar J0540−6919
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> 200 MeV > 2 GeV

Ackermann et al., Science, 350, 801(2015)



LMC Pulsar J0540−6919

• First extra-Galactic gamma-
ray pulsar (d~50 kpc)

• Most luminous gamma-ray 
pulsar (> 20 Crab)

• 50 ms pulsar, ~1400 yr old, 
1.5E38 erg/s

• No pulsed emission from 
J0537-6910   (~16 ms, 
4.9E38 erg/s)

8 Ackermann et al., Science, 350, 801(2015)



Another surprise in the LMC
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Ackermann et al. 2015

Corbet et al. 2016

P3

First extra-Galactic gamma-ray binary
10.3 day binary

Radio and X-ray modulation also 
detected

Most luminous gamma-ray binary yet
Likely powered by energetic 

(> 4E36 erg/s) pulsar
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PSR J2032+4127: 
A new gamma-ray binary

Lyne et al. 2015



• Similar to PSR B1259− 63

• 45-50 yr orbital period

• Periastron: Nov 2017

• Brightness in X-rays 
increasing (by ~20 since 
2010 and ~70 since 2002)
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Finding new gamma-ray pulsars
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3033 total sources (>4σ) 

Red: Firm I.D. (232, mostly pulsars) 
Blue: ‘Association’ (> ⅓ of sources,  
                               mostly blazars.)  
Black: No I.D. ( < ~⅓ of sources) 

See talk by
Jean Ballet

 3rd LAT source catalog (3FGL) 
Acero et al. ApJS 218, 23 (2015) 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Finding new gamma-ray pulsars

Romani 2012 Pletsch et al. 2012
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Long-term timing in gamma rays



A new redback candidate
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The latest redback candidate
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A state change in J1023+0038

• Known as the “missing link”: 
RPP MSP in 2009. 
Previously in LMXB state

• Radio pulsar disappearance 
coinciding with five-fold 
increase in gamma-ray flux

• Transition from MSP state 
back to qLMXB

• Radio pulsar mechanism 
probably still active but 
radio pulsations obscured

• Appears to swing between 
states every several years

18 Stappers et al. 2014



PSR J2021+4026: 
The first variable gamma-ray pulsar

• ~20% drop in flux

• Increase in spin down 
rate

• Changes in pulse 
profile

• First case of mode 
changes observed in 
gamma-ray pulsars

19Allafort et al. 2013
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The first variable gamma-ray pulsar



The first variable gamma-ray pulsar
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Ng et al. 2016



PSR J1119-6127

• Young (< 2kyr), 
energetic (2E36 erg/s) 
associated with an SNR

• B ~ 4.1E13 G

• Soft X-ray pulsar

• No pulsations above 2.5 
keV (Ng et al. 2012)

• Early Fermi-LAT 
detection

22 Parent et al. 2011



SGR-like bursts from PSR J1119-6127

• ATel #9274, #9282, #9284, #9286, #9321, #9365, 
#9366, #9378 (between July and August 2016)

• GBM and Swift detection of a SGR-like bursts from 
PSR 1119-6127

• Glitch detection

• Pulsed Radio Emission disappears, then reappears 
~2 weeks later

• Fermi LAT TOO observations (1 week) 

• No evidence of post-glitch gamma-ray pulsation
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PSR J1119-6127 

• Flux brightened by a factor 
of ~160  in the 0.5–10 keV 
band

• Strong pulsations suddenly 
present in the 2.5-10 keV 
band (~60% pulsed fraction)

• Large spin-up glitch (5.7E-6)

24

Archibald et al. 2016
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Another soft, high B-field gamma-ray pulsar?

PSR J1846−0258 in Kes 75 is 
the youngest known pulsar (~700 yr),
with B ~ 5E13 G (Gotthelf et al. 2000)

J1846-0258 is another “transition” object: In 2006, 
its pulsed X-ray flux increased dramatically, it had 
a large glitch, and emitted several magnetar-like 

bursts



Summary
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• The rate of new gamma-ray pulsar discoveries 
continues unabated, more than 8 years after the 
launch of Fermi  

• New gamma-ray pulsars are being detected by 
Fermi in every category: young, MSP, radio-loud, 
radio-quiet, etc.

• Longer data sets and Pass 8 are allowing Fermi to 
expand into new parameter space and investigate 
the variable behavior of gamma-ray pulsars


