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The Milky Way’s Super
Massive Black Hole
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Evidence for Pulsars

Q ° ° °
5 v X Significant population of NS
progenitors
X Mass segregation
X High stellar densities increases
likelihood of finding interesting
binaries, e.g. NS-BH
)
Lazio et al Faucher-Giguere & Loeb 201 |, Merritt

et al 2010, Ghez et al 201 I, Pfal and
6 Loeb 2004



Pulsars at the Galactic

Center
e | X Stellar remnants probe star
S W | formation history

X Detailed picture of the interstellar
plasma

X Determination of the smoothly
distributed mass interior to the
pulsar’s orbit

X Measurement of GR effects in
binaries or Sgr A* itself

Lazio et al

Weinberg 2005, Merritt et al 2010, Liu
7 et al 201 |
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Challenges
to
Detection

Pulse Broadening Time (sec)
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The Green Bank
Telescope
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Av— Known Pulsars
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S1400D*= 100 mJy kpc’
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Undetectable 13.5 GHz required
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VEGAS: VErsatile GBT Astronomical Spectrometer
Roshi et al, arXiv:1202.0938

8 x 1.4 GHz BW
Flexible Design

~| MHz polyphase
channelization in
wideband modes

~ Hz polyphase
channelization in
narrowband modes
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K-band (18-26 GHZz)
First Light - March 2012

SEFD
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— Pol 1
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PSR B0355+54



2 Pulses of Best Profile Search Information

Candidate: PSR_BO355+54 RA 5000 = 03:58:53.7360 DEC, 000 = 54:13:13.4400
Telescope: GBT Best Fit Parameters

Epoch = 56007.98008101850 Reduced X2 = 554,178 P(Noise) ~ 0

Epoch = 56007.97901420428  Dispersion Measure (DM; pc/cm>) = 48.308

sample = 0.00054613 Py, (ms) = 156.3970496(97) Py, (ms) = 156.3847793(97)
Data Folded = 2621440 P’ opo (s/s) = 0.6(5.3)x10 P bary (s/s) = 0.0(5.3)x10

Data Avg = 7.038e+05 P opo (s/s?) = 0.0(2.4)x107"3 P! bary (s/s?) = 0.0(2.4)x107"3
Data StdDev 1339 Binary Parameters

Profile Bins 512 P, (s) = N/A e = N/A
Profile Avg 3.603e+09 a,sin(i)/c (s) = N/A w (rad) = N/A
Profile StdDev = 9.583e+04 T = N/A

I T I T ~ a T T T T T T T T T
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PSR B0329+54



2 Pulses of Best Profile

Candidate:
Telescope:
Epoch
Epoch

PSR_B0329+54

GBT
= 56008.00135416670
= 56007.99999157846
= 0.00054613
= 2621440

7.058e+05

1329

256

topo

bary
sample

Data Folded
Data Avg

Data StdDev
Profile Bins
Profile Avg 7.205e+09
Profile StdDev = 1.345e+05
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Search Information

RA = 03:32:59.3040

J2000

Best Fit Parameters
P(Noise) ~ 0O
Dispersion Measure (DM; pc/cm~)
714.57494(39)
0.0(2.1)x107°
0.0(9.5)x107 12

Reduced x*> = 91.732

Piopo (ms) =

F)Itopo (S/S)

F>IItopo (S/S )
Binary Parameters

Pb (s) = N/A

a,sin(i)/c (s) = N/A

T .= N/A
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S8.9GHz ~ 0.5 m)y
Spectral Index ~ -0.3

Expected SNR ~[50 in Ihr

J1746-2850!I

Deneva et al 2009



S8.9GHz ~ 0.5 m)y
Spectral Index ~ -0.3

Expected SNR ~[50 in Ihr

J1746-2850!I

Deneva et al 2009



Status: August 2012

X ~4 hours on source at K-band in March
2012. System functioning well, but no
convincing candidates in hour-long
integrations (analysis ongoing)

X First Ku-band observations September-
October 2012
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