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i1 Homework: Handed out Thursday in Lectﬁ§eg:&£6ﬁggJcompleted and given
Principle. to Recitation Instructors the following Wed. or Thurs.
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December 13 through 17, 1976
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Copley Plaza Hotel
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TUESDAY, DECEMBER 14

QUANTUM THEORY IN STRONG GRAV
CHAIRMAN: B. De Witt, University of Texas

Quantum Field Theory in Curved Space-Time:
an Overview (50 min.)

Fundamental Breakdown of Physics in Gravitational
Collapse (40 min.)

COFFEE BREAK

Thermodynamics of Black Holes ( 20 min.)
Stress Tensor Calculations (20 min.)
Particle Detectors and Black Holes (20 min.)
X-RAY BURSTERS AND GLOBULAR CLUSTERS
CHAIRMAN: J. Bahcall, Institute for Advanced Studies
Observations of X-Ray Bursters (30 min.)
Observations of X-Ray Bursters ( 30 min.)
Physics of Accretion vs Astronomy of X-Ray
Sources (30 min.)

COFFEE BREAK

Optical Observations of Globular Clusters (30 min.)

Neutron Star Models of X-Ray Bursters (15 min.)

WEDNESDAY, DECEMBER 15

X-RAY ASTRONOMY

CHAIRMAN: G. Garmire, California Institute of Technology

Observations of Extragalactic X-Ray Sources (30 min.)

9 a.m. - Noon

C. Isham
Imperial College

S. W. Hawking
Cambridge University

D. Sciama
University of Oxford

P. C. W. Davies
Kings College, London

W. Unruh

University of British Columbia

2 p.m. - 5 p.m.

H. Gursky
Center for Astrophysics
Harvard/Smithsonian

W. Lewin

Massachusetts Institute of Technology

J. Ostriker
Princeton University

W. Liller
Center for Astrophysics
Harvard/Smithsonian

D. Lamb
University of Illinois

9 a.m. - Noon

H. Schnopper
Center for Astrophysics

Harvard/Smithsonian
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FIGURE 7. The Liquid Helium Cooled Front End
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From B. Allen, “Stochastic gravity-wave background in

inflationary-universe models”, PRD 37, 2078 (1988)
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Promise: detect
nano-Hz
gravitational
waves

L.w=~ 10y
L ~ 1000y

pulsar

L ~ 10%y

Source

Pulsar Timing Arrays (PTASs)
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Key: Correlation Pattern in Pulsar Timing Residuals

Hellings and Downs curve
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Current status of six PTAs
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e June 2023 data from 5 of 6 PTAS is
public: 121 pulsars in total

e New “direct combination” method
from van Haasteren, otherwise
vanilla analysis

* Search for a stochastic gravitational
wave background which is:

* jsotropic, unpolarized, Gaussian,
stationary

* power-law spectrum:

dpw 2 2 _ygw+5
Q,(f) = L Lo 2 Azwf(i)
i per df  3Hg "7 \J,
f. = 1/year

Yu and Allen, Stochastic gravitational-wave
background search using data from five pulsar
timing arrays, arXiv2512.08666
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* June 2023 data from 5 of 6 PTAs is

public: 121 pulsars in total 0'5'\--\

* New “direct combination” method 0.25- \\ ' : P
from van Haasteren, otherwise ) I \ . [
vanilla analysis 0.0 N /

* Search for a stochastic gravitational 0.95. BERE
wave background which is: | | L | | |

: : : : 0° 30° 60 ° 90° 120° 150° 180°
* isotropic, unpolarized, Gaussian, Separation angle 8 between pulsar sky directions

stationary
e power-law spectrum: Reconstruction of the Hezllmgs and

0 ()= f ew  27° A2 42 (f)‘ygw+5 Downs curve (reduced y~ = 0.84, a

oW — — owr \ ]
por df  3HE T\, good fit)
f. = 1/year

Yu and Allen, Stochastic gravitational-wave

background search using data from five pulsar

timing arrays, arXiv2512.08666
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First Analysis of five-PTA Data Set

* June 2023 data from 5 of 6 PTAs is

public: 121 pulsars in total . |
‘i L False alarm probability and detection
* New “direct combination” method

| significance
from van Haasteren, otherwise
vanilla an aIysis statistic | significance mean median 68% range 95% range
0S o-units: 4.0 4.5 (4.0, 5.1) (3.4, 5.6)
* Search for a stochastic gravitational —logop: 44 55 (44,6.7) (3.5, 8.0)

wave background which is:

e isotropic, unpolarized, Gaussian, Bayes factor = £/ Ey = 4400 = 4.16 significance

stationary

* power-law spectrum:

dp W 2 2 _ygw+5
ng(f) = f - — ~ Azw ,,2 i
per df  3HF T\,
f. = 1/year

Yu and Allen, Stochastic gravitational-wave
background search using data from five pulsar
timing arrays, arXiv2512.08666
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