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APL 11 Briel

What Are Who Are We? |Who Are Our
We? Sponsors?

What Is Our

* Division of = Technically = DoD = DHS = Critical

Johns Hopkins skilled and =« NASA = IC Contributions to

University operationally Critical Challenges
» University oriented

Affiliated = Objective and Laboratory Statistics

R h Cent ind dent -
S e e N W SRS e 400 acre campus in Laurel, MD

e Employees: ~5,000 Staff
e Revenues: ~$1.0B




Time & Freguency: Can Viission

Provide precise time and freguency. in
support of critical APL projects and
maintain traceability to U.S. and
iInternational timing laboratories.



T & F Lal Mission SUppert

¢ Integration and testing of flight
hardware

¢ Freguency reference for spacecraft
ranging and communications

¢ [ime-stamping of ground receipt
telemetry packets

¢ R & D of time and frequency devices
and distribution systems
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Suppert e ARPILL Space’S

o Continued mission OpPerations SUpport for:

s [IMED - Thermosphere Ionosphere Mesosphere Energetics and Dynamics

o New Horizons, mission to Pluto and Kuiper Belt Objects

o MESSENGER - MErcury Surface, Space ENvironment, GEochemistry, and Ranging
ed Al U )O Van Allen
diation Belt Storm Probes)
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Time and Freguency. Cakoerateny

Located in new building on south campus
Separate environmental chamber for clocks

Fiber-optic signal distribution system to all APL
laboratories beyond the new Space Dept. building

Novatel PROPAK®S6 receiver tracks GPS, GLONASS
and GALILEO

e Enables Precise Point Positioning (PPP) time

transfer



Time & Freguency: Laneratony,
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GPS Time Transfer




Clock Vault




Lab Faclilities

¢ Dedicated entirely to Time & Freguency.
operations with restricted access

¢ Clock vault temperature maintained at 638
degrees = 0.5 degrees Fahrenheit and
humidity maintained at 50% =% 1%

o AC power is on building UPS plus back-up
local UPS for critical systems

S ésolated network for sharing GPS and clock
data
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Timerand Freguency: Lale iHaneware
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High Performance Cesiums &
Standard Performance Cesium

Hydrogen Masers

SMHz measurement system

1PPS clock monitor system

High Resolution Offset Generators
GPS Time Transfer Receivers
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Time and Freguency: DISSEmIRaton

¢ 5 MHz, 10 MHz, 1PPS via copper wire
to internal labs and via fiber optic to
other buildings on APL campus

+ IRIG-B APL local time
¢ IRIG-B UTC
¢ IRIG-B Iinput to APL NTP server

¢ GPS signal via distribution amp
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GPS Time lransier

¢+ Recelver operations

e Precise Point Positioning (PPP)

e Multi-Channel Common-\View

o Common-View with NIST & USNO

+ GPSPPP with BIPM
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APL Timescale

¢+ 3 Hydrogen Masers
+ 3 High Performance Cesiums
¢ Clocks are selectively weighted

+ Ensemble Referenced to UTC(APL)
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UTIC(APL)

¢+ Output of Offset Generator

+ Offset Generator driven by a Hydrogen
Maser

¢ Offset Generator adjustments are
based on estimation of UTC-UTC(APL)

¢ Adjustments are made daily
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July 31 2013 to July 31 2014

T/31/2013 9/30/2013 11/30/2013 173072014 4/1/2014

Calendar Date

612014

B/1r2014
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. 20‘7-2020 ’ P
With NASA appmul the space-
craft will be directed toward

o . .+ Fall 2014 one or more Kuiper Belt Objects,

0 SR 5 B PEPSS E  Regular monitoring
. 2007-2014 < . *, begins about 200 °
For most of the eight-year trek from . 08 <O , days before the
. Jupiter to Pluto, the craft will spin . \ Ny / spacecraft’s closest
: sbw'ylncmn'gf"ldbtmbﬂon," p 4 approach to Pluto.
signaling oncé a week to assure it’s < | 0
"slomngpmdully"lmforcbm
. "50 days each year, it will be awak-
qndheondudcnhnmmu'd‘
°ulibrdien¢nduhm ation:

FObMI’y-Mﬂl‘th 2007: \Student Dust Counter (under spute(ruﬂ).,

thespaceca launces during | o LORRE i ookl moging fpoctomater ssod - PEPSS: Panide datecion Mmd o dote .
£ I e oth b primril fo analyze the compositon of Po's nulwlesondmamingfv«n'mvsmmm
atmosphere, > *

window, if can fly by Jupiter and
save up to three years of flight ‘ G > 0 A . SWAP.Panublmfmmmtuudhmomunﬂn .
time with the slingshot-like gravity LOR11: A high-resolution opficgl telescope and camera propeties of the solar wind around Pluto, . - *
* boost provided by this giant planet. * . that il start moritoing Plto regulary about 200
(The-fimeline shown in this figure 2 days out, . REX: miuxpommnomdyﬂmm«pﬁ-mby
assumes a launch during the first % B G ,obmnglh.bondmofmdnwuvubwmdwfo
I?dﬂysofﬁnwl»dw) _ 3 Rolph:Aumblmﬁmopﬂod/hﬁcndhnrummM the craft by giant antennas on Earth.
g ; ] will be used to provide color maps of the surfaces of
Pluto and Charon, plus compositional and lhennul Student Dust Counter: Devised 1% undevgmk at
mfumc‘llonmlhuwhm . ) * University of Colorado; will count dust particle
/ impécts from Earth all the way info the Kuiper Belt.
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Charcafarh Oeculation

PR

CharonSun Oceulation
2 bous, 15 minutes aftes Phato (/4

« Position and lighting ot Phto Chsest Appeonch (C/4)

* Spocecraft mojectory time ficks: 10 minutes

* Chest opprooch distances ore to body centess

* The New Horizons teom will develop plars to obszne
Pluto’s two smaller moons cfter odfitional observations
to refine each macn’s arit

Pluto-Charon Flyby: Closest Approach (July 2015)

Phai-forth Ocadaticn
51 minutes after Phto (/A

Pho-Sun Ocoulation
50 minutes ofter Huto (/A

Charon Chozst ppreach
Flonned Distanze: 27,000 kilometers (16,800 miles)
Speed: Mot 14 km/s (31,300 mph)
14 minutes ofter Huto (/A

Pluto Closest Approach
Plonned Distonce: 10,000 kilameters (6,200 ies)
Spead: oot 14 km/s (31 300 mph)



New Horizons Weekly Operations Status Report
August 13, 2014 - August 19, 2014
DOY 225 - 231

Mission Statistics (at 231:11:00:00 UTC)

*Round trip light time (RTLT) is 29363 seconds (8hrs 9min 23secs) (1)
*Sun distance is 30.16 AU (1)

*Earth distance is 29.43 AU (1)

*Pluto distance is 2.62 (]) AU

*Sun Probe Earth angle is ~1.35° (1)

*Sun Earth Probe angle is ~135.42° ()

New Horizons news is posted on the Pluto website:

http://pluto.jhuapl.edu/
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