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Summary: We present the key timing and spectral results on the long
sought-after pulsar powering 3EG J1835+5918, formerly the brightest of
the EGRET unidentified sources off the plane.

Abstract

Blind search analysis of Fermi LAT data has proved the bright EGRET source 3EG J1835+5918 to be a pulsar. PSR J1836+5925 is characterized by a strong
baseline emission and a large characteristic age, the lack of a radio counterpart and a position out of the galactic plane. Variability and extension are discussed.
We present the results of our phase-resolved spectral analysis. There is no evidence that the unpulsed component is due to a pulsar wind nebula (PWN). The
spectrum obtained observing with XMM Newton the X-ray counterpart confirms it is a Geminga-like nearby neutron star.

Introduction T FO=5.7716Hz RA=18:36:13.7
3EG J1835+5918, a very bright unidentified EGRET source (Nolan et al. 1996), was | o F1=-5.0e-14Hz/s DEC=+59:25:30
an early target for the Fermi Large Area Telescope. Its nature was elusive: past Preliminary 1=1.8Myr E=1 1e34erg/s

claims of variability and its position out of the galactic plane suggested it could be a 50:26:000
blazar; a lack of a radio counterpart and a possible association with the ROSAT

PSR J1836+5925

source RX J1836.2+5925 (Mirabal et al. 2000) indicated it could be a pulsar 300 Timing and Localization

(Halpern et al. 2002). Blind search analysis of Fermi LAT data found a pulsation with Analysis of the early LAT pointed observations of
P=173ms confirming the second hypothesis (Abdo et al. 2009). Timing analysis 25:00.0 3EG J1835+5918, provided a first timing solution for
provides a large characteristic age of 1.8Myr and a spindown luminosity of PSR J1836+5925. This analysis has now been
1.1e34erg/s. Timing localization leaves no doubt about the association of PSR 24:30.0 refined, extending the dataset to the first 11 months of

J1836+5925 with RX J1836.2+5925. The folded light curve shows a strong off-peak 25.0
emission, whose nature is probably magnetospheric, lacking any other evidence for 25:00.0
a bright PWN.

Fermi LAT operations, from 06/30/08 to 06/30/09. The
best-fit position lies 0.35 arcsec away from RX
J1836.2+5925, well within the error boxes.
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- -4 | have been repeated dividing the dataset into 2, 4, 8, 16, and 32 slices. No evidence of :
0.2~ ] |variability has ever been found. Conclusion
- 3 Blind search analysis of Fermi LAT data proved that
0-—% 4-',00' —— 4é00' —— 4é00' — '55(')00' Left. Long term Fermi light curve. Superimposed is the average flux as measured by SEG J1835+5918 is powered by a pulsar. Localization
Time (MJD) EGRET (red), AGILE (blu), and Fermi (green) _obtalned from timing confirms RX J1.836.2+5925 as
its X-ray counterpart. The pulse profile has 2 peaks
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Spectral Analysis

We used photons above 200 MeV from 08/04/08 to
06/30/09, within a ROl of 15 deg around PSR J1835+5925.
The standard zenith cut at 105 deg have been applied to
avoid atmospheric gammas. Diffuse models are gll_iem v02

the off'peak interval. The spectral characteristics of
this emission, along with the lack of extension,

{ | suggests a magnetospheric origin, rather than a

71 | PWN. The strong brightness despite the low

| | spindown power and the X-ray spectrum constrain
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and isotropic_iem_v02 for galactic and extragalactic ;‘” . . .
o contribution respectively. Sources in the ROI are fit with a 5 Ll __ the distance to _Iegs than 800 P This, alor)g with the
simple power law, while for the pulsar we used a power law g large characteristic age, explains the location of this
- with an exponenti,al cutoff = pulsar far out of the Galactic plane.
107 ] o
g Next, we studied the energy spectrum in 4 phase regions: =3 E
L off-peak (OP), first peak (FP), bridge (BR), and second peak References |
i (SP). The spectral parameters for the pulsar were free while . 1 | 1.Nolan et al. EGRET Observations of Gamma Rays from
those of the other sources were fixed. The results are o F 7 | Point Sources with Galactic Latitude +70°<b<+40°", 1396,
e |'shown in the figure (Left) and reported in the table (Below). S PSS S ZﬁﬂpJ’;ﬁg’S?OS h for the Identification of 3EG
: || The similarity of the spectral shapes, in and out of the 02 05 1 2 > virabal et al. search for the faentirication o
y P P Energy (keV) J1835+5918: Evidence for a New Type of High-Energy

peaks, is suggestive of a pulsar rather than a PWN.
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