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Abstrac t . We report the first detection of the pulsed X-ray emission 
from the fastest millisecond pulsar known PSR B1937+21 ( P =1.558msec) 
with ASCA. The pulsar is detected as a point source above ~ 1.7keV, with 
no nebulosity indicated. The source flux in the energy band 2-10keV is 
found to be / = 4.3 X 10~13erg s _ 1 c m - 2 , which corresponds to the lumi­
nosity of Lx = AirD2f K, 6.6 X 1032(£>/3.6kpc)2 erg s _ 1 , where D is the 
distance, and correspond to ss 6 X 10~4 of the rotation power of the pulsar. 
The pulsation is found at the period predicted by the radio ephemerides 
with very narrow primary peaks, the width of which is about 1/16 phase 
£S 100/^s near the time resolution limit (61//s) of the observation. The 
pulsed luminosity within the primary peak (1/16 phase interval) is found 
to be fp = 4.0 X 10_ 1 2erg s _ 1 c m - 2 . Although there may be a secondary 
peak, its statistical significance is too low to identify. Spectra of the whole 
source region and the primary peak are fitted by power law models to give 
photon indices of about unity for both. 

1. Introduct ion 

The fastest millisecond pulsar PSR B1937+21 can own the strongest magnetic 
field at the light cylinder (1-c), which can exceeds the value of the Crab pulsar, 
~ 106G, while their surface fields ~ 108G are four orders of magnitude smaller 
than the typical values for the ordinary pulsars ~ 1012G. There are two proposed 
emission regions in the pulsar magnetosphere, the polar gap near the surface and 
the outer gap near the 1-c. The field strength of the fastest millisecond pulsars is 
similar to the Crab value for the outer gap, and it is much smaller for the polar 
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gap. Therefore, detection of the magnetospheric emission from the millisecond 
pulsars is certainly expected to contribute to the debate about the location of 
particle acceleration in the pulsar magnetosphere. 

2. Observat ion and Resul t s 

The fastest millisecond pulsar known is PSR B1937+21 (Backer et al. 1982) 
and was observed with the ROSAT, given only an upper bound flux (Verbunt 
et al. 1996). We observed PSR B1937+21 with ASCA (Tanaka et al. 1994) on 
15-17 November 1997 with the duration of 97,140 s. And we detected the X-ray 
emission in the energy bands higher than ~ 1.7keV; we give the results of the 
spatial, temporary and spectral analysis (Takahashi et al. 1998). 

Figure 1. Left: X-ray images of PSR B1937+21 obtained with 
ASCA. (a) CIS Soft Band (0.7-2 keV), (b) CIS Hard Band (2-10 keV), 
(c) SIS Soft Band (0.5-2 keV), (d) SIS Hard Band (2-10 keV). The ra­
dio position is indicated by the vertical and horizontal lines in the 
images. Right: Integrated pulse profile of PSR B1937+21 in the GIS 
1.7 - 6.5 keV band. The dashed line indicates the background level, 
3.67 counts/bin, where the 32 phase bins are used. 
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