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I t d tiIntroductionIntroduction  

The microquasar 1E 1740 7-2942 discovered by the Einstein satellite [1]  The microquasar 1E 1740.7 2942, discovered by the Einstein satellite [1], 
is located near the Galactic Center at an angular distance of 50’ from Sgr A*is located near the Galactic Center at an angular distance of 50  from Sgr A , 

d h b h b k h land the brightest X-ray source above 20 keV in the Galactic Center regionand the brightest X ray source above 20 keV in the Galactic Center region 
[2] It h t d d di l b hi di t f t f[2]. It has extended radio lobes reaching distances of up to a few parsecs [ ] t as e te ded ad o obes eac g d sta ces o up to a e pa secs

d it di i i i i bl I X i it h thand its core radio emission is variable. In X-ray energies it shows the spec-y g p
tral and timing properties similar to those of black hole candidates like Cygtral and timing properties similar to those of black hole candidates like Cyg  g p p yg
X 1 [3] GRANAT/SIGMA reported a burst of soft gamma ray emission (300X-1 [3]. GRANAT/SIGMA reported a burst of soft gamma-ray emission (300–
600 keV) in 1990s [4] which was interpreted as an electron-positron annihi-600 keV) in 1990s [4] which was interpreted as an electron-positron annihi-
lation signal but other satellite observations could not confirm the high en-lation signal, but other satellite observations could not confirm the high en-
ergy feature reported by SIGMA although a high energy tail extending up toergy feature reported by SIGMA, although a high energy tail extending up to 
600 keV with a power-law photon index of -1 90 1 has been reported by600 keV with a power law photon index of 1.90.1 has been reported by 
INTEGRAL [5] indicating a non-thermal process which might accelerate par-INTEGRAL [5], indicating a non thermal process which might accelerate par
ticles to even higher energies.ticles to even higher energies.  

Recently a persistent gamma-ray signal from SS433/W50 has been re-  Recently, a persistent gamma-ray signal from SS433/W50 has been re-
ported using the Fermi-LAT data [6] which may be the first microquasar de-ported using the Fermi LAT data [6] which may be the first microquasar de
tected at high-energy gamma-rays. This detection prompts us to search fortected at high energy gamma rays. This detection prompts us to search for 
th l f itti i l tiother examples of gamma-ray emitting microquasar population.other examples of gamma ray emitting microquasar population. 

In this paper we report the result of gamma-ray study of a microquasar  In this paper we report the result of gamma ray study of a microquasar 
1E 1740.7-2942 above 100 MeV using the six-year Fermi-LAT archival data,1E 1740.7 2942 above 100 MeV using the six year Fermi LAT archival data, 

d it i li ti ti l l ti i i i diand its implication on particle acceleration process in microquasars is dis-a d s p ca o o pa c e acce e a o p ocess c oquasa s s d s
dcussed. 

AnalysisAnalysisAnalysis 
Si and a half ea s of a chi al data f om Fe mi/LAT ha e been anal ed sing  Six and a half years of archival data from Fermi/LAT have been analyzed using y y g

the Fermi Science Tools supplied by Fermi Science Support Center (FSSC [7] Ferthe Fermi Science Tools supplied by Fermi Science Support Center (FSSC [7], Fer-
mi Science Tools v9r32p5) The energy range used in the present analysis was i 2 li h b d b S if / ( l) [9] d i hmi Science Tools v9r32p5). The energy range used in the present analysis was 
f “ ” l d d h l ll

Fig.2 X-ray light curve observed by Swift/BAT (upper panel) [9] compared with gamma-ray upper 
from 100 MeV to 300 GeV. “Source” class events detected at zenith angles smaller limits (> 100 MeV, 90% C.L.) in half-year bins (lower panel). Time axes are aligned.o 00 e to 300 Ge Sou ce c ass e e ts detected at e t a g es s a e
th 100 d ithi 30 f 1E 1740 7 2942 l t d t ( 2000 2000)

limits (> 100 MeV, 90% C.L.) in half year bins (lower panel). Time axes are aligned. 

than 100 and within 30 from 1E 1740.7-2942, located at (2000, 2000)= , ( , )
(265 978 29 7452) d f l i i th “P7REP SOURCE V15” Di i(265.978, -29.7452), were used for analysis, using the “P7REP SOURCE V15” Discussion( , ), y , g _ _
i t t f ti l ith th t d d l i i li t d

Discussion 
instrument response function along with the standard analysis pipeline suggested p g y p p gg
by FSSC The significance of the gamma-ray signal has been estimated using a Fig 3 shows theby FSSC. The significance of the gamma-ray signal has been estimated using a   Fig.3 shows the 

t l di t imaximum likelihood method with the help of the gtlike program (which we used spectral energy distri-maximum likelihood method with the help of the gtlike program (which we used 
i h bi d d ) i l d d i h l F h b k d d l i l d d

p gy
bution of 1E 1740 7in the binned mode) included in the tools. For the background model, we included bution of 1E 1740.7-) g ,

3EG [8] ithi 40 f 1E 1740 7 2942 d th l ti diff i i 2942 compiled by3EG sources [8] within 40 from 1E 1740.7-2942, and the galactic diffuse emission 2942 compiled by [ ] , g
and the isot opic diff se component hose e sions a e those ecommended in the ASDC [10] and fromand the isotropic diffuse component whose versions are those recommended in the ASDC [10] and from 

INTEGRAL/SPI [5] i h
p p

instruction given by FSSC The data periods for this studies span from 2008 Au INTEGRAL/SPI [5] with instruction given by FSSC. The data periods for this studies span from 2008 Au- / [ ]
our upper limit Ingust 4 to 2015 February 11 our upper limit. In gust 4 to 2015 February 11. 
ASDC web Tools aASDC web Tools, a 
source appeared in thesource appeared in the 
1FGL l 1FGL1FGL catalog, 1FGL Results g,
J1744 0 2931c [11] isResults J1744.0-2931c [11], is Results 
assumed to be theFi 1 h t d th 1E 1740 7 2942 i O assumed to be the   Fig.1 shows a gamma-ray countmap around the 1E 1740.7-2942 region. One 
counterpart (its angular

g g y p g
may note a small excess around the nominal position of 1E 1740 7 2942 However Fig 3 Spectral energy distribution of 1E 1740 7-2942 An upper limit of thiscounterpart (its angular may note a small excess around the nominal position of 1E 1740.7-2942. However, Fig.3 Spectral energy distribution of 1E 1740.7-2942. An upper limit of this 

k i l tt d ith th d t il d b ASDC [10] d f INTEseparation is 0.21the test-statistic (TS) value for the position is 23 1 just below the threshold to work is plotted with other data compiled by ASDC [10] and from INTE-separation is 0 .21 
f 1E 1740 7 2942)

the test statistic (TS) value for the position is 23.1, just below the threshold to GRAL/SPI [5].
from 1E 1740.7-2942), claim a source (normally TS > 25). Since the Galactic diffuse model may not be

GRAL/SPI [5]. 
),

but there is no corresponding source in the 3FGL catalog [8] (probably it has disap
claim a source (normally TS > 25). Since the Galactic diffuse model may not be 

f t d th i t th G l ti t i hi h but there is no corresponding source in the 3FGL catalog [8] (probably it has disap-perfect and there are many point sources near the Galactic center region which 
peared because of the improved Galactic diffuse emission model [12]): thus we did

p y p g
could affect the analysis so we should be cautious to claim a new source unless peared because of the improved Galactic diffuse emission model [12]): thus we did could affect the analysis, so we should be cautious to claim a new source unless 

not include the data points of 1FGL J1744.0-2931c here and plotted our upper limitthe test-statistic is compelling Thus we computed an upper limit on the gamma- not include the data points of 1FGL J1744.0 2931c here and plotted our upper limit 
l i th b d With li it th l t ith

the test statistic is compelling. Thus, we computed an upper limit on the gamma
8 2 1 only in the gamma-ray band. With our upper limit, the power-law spectrum with an ray flux using the profile method as 7 810-8 cm-2s-1 (95% C L ) above 100 MeV y g y pp , p p

i d f 1 9 0 1 i th b M V b d [5] h ld b d t b l th 100
ray flux using the profile method as 7.810  cm s  (95% C.L.) above 100 MeV    

index of -1.90.1 seen in the sub MeV band [5] should bend or cut below the 100 The X-ray flux from 1E 1740 7-2942 observed by Swift/BAT shows long term [ ]
MeV band which may indicate the limit of particle acceleration process in 1E 1740 7

  The X ray flux from 1E 1740.7 2942 observed by Swift/BAT shows long term 
MeV band, which may indicate the limit of particle acceleration process in 1E 1740.7-variation over 2005 to 2014 [9], and we might also expect the gamma-ray flux is
2942 If we join the point at 600 keV and the limit at 100 MeV the slope of the line is

variation over 2005 to 2014 [9], and we might also expect the gamma ray flux is 
i bl Fi 2 h th X li ht b d b S ift/BAT ( l) 2942. If we join the point at 600 keV and the limit at 100 MeV, the slope of the line is 

2 7
variable. Fig. 2 shows the X-ray light curve observed by Swift/BAT (upper panel) 

-0.7 which corresponds to a power-law of E-2.7.
g y g y / ( pp p )

[9] and gamma ray upper limits (>100 MeV 90% C L ) in half year bins analyzed 0.7 which corresponds to a power law of E . [9] and gamma-ray upper limits (>100 MeV, 90% C.L.) in half-year bins analyzed 
in the same way No compelling evidence for gamma-ray signal is observed in any

S
in the same way. No compelling evidence for gamma-ray signal is observed in any 

Summarybin. Summary bin. y
We have analyzed the six-year Fermi-LAT archival data to search for a gamma-rayWe have analyzed the six year Fermi LAT archival data to search for a gamma ray 

i i f i 1E 1740 7 2942 Th i l f hiemission from a microquasar 1E 1740.7-2942. The gamma-ray signal from this emission from a microquasar 1E 1740.7 2942. The gamma ray signal from this 
i t i ifi t d bt i d li it th fl f 7 8source is not significant and we obtained an upper limit on the gamma-ray flux of 7.8

10-8 cm-2s-1 (95% C L ) above 100 MeV There is no indication of time variation of10 8 cm 2s 1 (95% C.L.) above 100 MeV. There is no indication of time variation of 
the gamma-ray flux in the half-year binthe gamma-ray flux in the half-year bin. 
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