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Algorithms

Photon arrival times are usually converted in the order shown in the table below, one step at a time. Note that each step of
conversion also has a common name, and that additional information about arrival time conversion is included.

Conversion Convert from Convert to Light travel time Time system conversion

Geocentric Mission Elapsed | Geocentric time +23 ms at maximum From mission-dependent time
correction Time systemto TT

Barycentric Geocentric time Barycentric time +500 s at maximum From TT to TDB
correction

Binary Barycentric time Binary-demodulated | Depends on binary None
demodulation time parameters

Note: Since the pulsar location is needed to calculate photon travel time between the spacecraft and the geocenter, in principle
everything after a geocentric conversion depends on the pulsar location.

e TT = TAIl (International Atomic Time) + 32.184 s
TAl = UTC + 32 s at January 1.0, 2001, UTC
Approximately, TDB =TT + 1.658 ms x sin g + 0.014 ms x sin 2g, where g is a mean anomaly of the center of gravity of the

Earth-Moon system around the Sun. More precise estimate is necessary to meet the requirement on absolute time accuracy
for Fermi (formerly GLAST).

The solar system barycenter is located near the surface of the Sun, which is 2.3 light-second away from the center of the Sun.

For micro-second precision timing, relativistic effects are not negligible. Such effects include: the Shapiro delay in the solar
system, aberration due to the motion of the spacecraft around the Earth and the motion of the Earth around the Sun, and
relativistic delay at the source (for binary pulsars only).

Also see Goddard Space Flight Center's "A Time Tutorial" in "The ABC of XTE" for basic information about temporal analyses.
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conversion also has a common name, and that additional information about arrival time conversion is included.

Conversion Convert from Convert to Light travel time Time system conversion

Geocentric Mission Elapsed | Geocentric time +23 ms at maximum From mission-dependent time
correction Time systemto TT

Barycentric Geocentric time Barycentric time +500 s at maximum From TT to TDB
correction

Binary Barycentric time Binary-demodulated | Depends on binary None
demodulation time parameters

Note: Since the pulsar location is needed to calculate photon travel time between the spacecraft and the geocenter, in principle
everything after a geocentric conversion depends on the pulsar location.

e TT = TAIl (International Atomic Time) + 32.184 s
TAl = UTC + 32 s at January 1.0, 2001, UTC
Approximately, TDB =TT + 1.658 ms x sin g + 0.014 ms x sin 2g, where g is a mean anomaly of the center of gravity of the

Earth-Moon system around the Sun. More precise estimate is necessary to meet the requirement on absolute time accuracy
for Fermi (formerly GLAST).

The solar system barycenter is located near the surface of the Sun, which is 2.3 light-second away from the center of the Sun.

For micro-second precision timing, relativistic effects are not negligible. Such effects include: the Shapiro delay in the solar
system, aberration due to the motion of the spacecraft around the Earth and the motion of the Earth around the Sun, and
relativistic delay at the source (for binary pulsars only).

Also see Goddard Space Flight Center's "A Time Tutorial" in "The ABC of XTE" for basic information about temporal analyses.




gtpsearch ) ) | ctpsearch

Period Search (gtpsearch) Tutorial

The gtpsearch tool searches for pulsations in data which is known or suspected to have a pulsation of a known approximate period
or frequency.

Note: It is not useful for a so-called blind period search, in which data are examined for pulsations at any frequency.

Known Issues: When running gtpsearch multiple times using the GUI, plot windows from previous runs reappear after they are
closed manually. Thus, there is no way to permanently close plot windows without exiting the GUI.

Prerequisites

e Event data file in FT1 format, also known as a photon data file. (See Extract LAT Data.)
e Orbit file to use for the barycentric correction
o Ephemeris information of suspected pulsation provided in one of the following forms:
o Manually input the source (pulsar) location (for the barycentric correction), pulse frequency or period, and related
information
o Automatically extracted from a pulsar ephemerides database, available online.

Sample Files. To try the examples in this section, you can download the following simulated data files. The simulated data is for
demonstration purposes and the simulated pulsar is slightly brighter than the Vela pulsar. For more information, see the parameters
used for the simulation.

o fakepulsar_event.fits (372 kB) (Parameters Used)
e simscdata 1week fits (2.5 MB)
e bogus_pulsardb fits (256 kB)

Note: The output of gtpsearch consists of text describing the result of the periodicity search and an optional plot. This tool also
creates an output file when requested. The output file contains the result of computation, i.e., the search result in the text output and
the data array to plot, for future reference.
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Period Search (gtpsearch) Tutorial

The gtpsearch tool searches for pulsations in data which is known or suspected to have a pulsation of a known approximate period
or frequency.

Note: It is not useful for a so-called blind period search, in which data are examined for pulsations at any frequency.

Known Issues: When running gtpsearch multiple times using the GUI, plot windows from previous runs reappear after they are * eve nts fits
closed manually. Thus, there is no way to permanently close plot windows without exiting the GUI. =

Prerequisites

+ ft2.fits

e Event data file in FT1 format, also known as a photon data file. (See Extract LAT Data.)
e Orbit file to use for the barycentric correction
o Ephemeris information of suspected pulsation provided in one of the following forms: .
@ source (pulsar) location (for the barycentric correction), pulse frequency or period, and related ‘ Ephemerls
information
o Automatically extracted from a pulsar ephemerides database, available online.

Sample Files. To try the examples in this section, you can download the following simulated data files. The simulated data is for
demonstration purposes and the simulated pulsar is slightly brighter than the Vela pulsar. For more information, see the parameters
used for the simulation.

o fakepulsar_event.fits (372 kB) (Parameters Used)
e simscdata 1week fits (2.5 MB)
e bogus_pulsardb fits (256 kB)

Note: The output of gtpsearch consists of text describing the result of the periodicity search and an optional plot. This tool also
creates an output file when requested. The output file contains the result of computation, i.e., the search result in the text output and
the data array to plot, for future reference.
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The ctpsearch tool searches for pulsations in data which is ‘ %gxgm!s

suspected to have a pulsation of a known approximate period

(not meant for a BLIND search)

+ DATABASE
+ Manual input

2 possible methods for the ephemeris:
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The ctpsearch tool searches for pulsations in data which is ‘ %Q“Q!S

suspected to have a pulsation of a known approximate period

(not meant for a BLIND search)

+ DATABASE
+ Manual input

2 possible methods for the ephemeris:

Folding Analysis: Chi-squared Test
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The ctpsearch tool searches for pulsations in data which is chseko wesope amy
suspected to have a pulsation of a known approximate period

(not meant for a BLIND search)

+ DATABASE
+ Manual input

2 possible methods for the ephemeris:

Folding Analysis: Chi-squared Test
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Pulse Phase Calculation (gtpphase) Tutorial

The gtpphase tool's purpose is to assign a pulse phase to each record in an event file, based on one or more known pulsar
ephemerides.

Prerequisites

e Event data file (See Extract LAT Data).
e Ephemeris information of suspected pulsation provided in one of the following forms:

o Manually input the source (pulsar) location (for the barycentric correction), pulse frequency or period, and related
information

o Automatically extracted from a pulsar ephemerides database, available online.

Tutorial SciTools References

Pulsar Analysis Tutorial: Calculate Pulse Phase for gtpsearch
Each Photon

Period Search Tutorial gtpphase

Binary Orbital Phase Calculation gtophase
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Pulse Phase Calculation (gtpphase) Tutorial

The gtpphase tool's purpose is to assign a pulse phase to each record in an event file, based on one or more known pulsar
ephemerides.

Prerequisites
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o Automatically extracted from a pulsar ephemerides datakt
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