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fhe Jenns Hepkins URIVELSILY.
Applled Physms Laboratory

The largest University Affiliated Research Center in the United States

Located between Baltimore, MD and Washington, DC in Laurel MD on
400 acres with 20 major buildings + satellite campuses

Staff of about 5000 employees (68% are engineers & scientists)

Major sponsors are the DoD, NASA, DHS, IC
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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



T & F Lab Mission

Provide precise time and frequency: in
support of critical APL projects and
maintain traceability to U.S. and
international timing laboratories.



MISSIen SUPRPGI

¢ 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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o Continued mission operations support for:
e []

Lo

o STEREO - Solar TErrestrial Relations Observatory

o New Horizons - mission to Pluto and Kuiper Belt Objects

MED - Thermosphere Ionosphere Mesosphere Energetics an

e MESSENGER - MErcury Surface, Space ENvironment, GEochemistry, and Ranging

o Van Allen Probes - (formally Radiation Belt Storm: Probes), launched Aug 2012

o Integration support for Solar Probe Plus starts in late 2015
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. 2007-2014
For most of the eight-year trek from
. Jupiter to Pluto, the craft will spin
slowly in a mngf “hibernation,”
signaling oncé a week to assure it’s
“sleeping peacefully.” But for about

N '50 days each year, it will be awak-
nmd'oconduﬂonimmmuld‘
°ullbmﬁoncnduimu ation:

Jupiter i

Februury-Mauh 2007:
‘l“hspuucuﬂlmﬁudunng

the first three weeks of its launch
window, it can fly by Jupiter and

save up to three years of flight

time with the slingshot-like gravity

 boost provided by this giant planet. *
(The-timeline shown in this figure
assumes a launch during the first
|7duysof!b0wiMw) %
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Fall 2014

. 20f7-2020 .
With NASA appmd the space-
craft will be directed toward
one or more Kuiper Belt Objects,

; ihgularmoni'wing
* o begins about 200 *

, days before the

spacecraft’s closest '
approach,to Pluto.

\Student Dust Counter (Under spotecraﬁ).
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Rolph: A combination optical/infrared instrument that
will be used to provide color maps of the surfaces of
Pluto and Charon, plus compositional and ﬂlennal
information on the wrhm.
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SWAP nmhimmwhmmﬂn i
proporﬁuoﬁhosollrwlndcmndl'luh. J

REX: mﬁoexpemmromdymnmoupﬁwby
.abumng!hobandingofrcdnwmbwudwh
the craft by giant antennas on Earth.”

Student Dust Counter: Devised by undelgrﬂdl at

* University of Colorado; will count dust particle

impacts from Earth all the way into the Kuiper Belt.
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Charon-Earth Occultation

14:37:44 Pluto-Earth Occultation

13:10:47

Charon-Sun Occultation
14:35:37

Pluto-Sun Occultation

13:09:57 Charon C/A

12:34
3-axis Encounter period starts January 2, 2015 26,700 km  pjyto C/A
Better than best HST images: 50 days from 13.88 km/s  12:20
closest approach 11,095 km
Closest approach: July 14, 2015 @ 7:49 a.m.(EDT) 13.78 kmls
3-axis Encounter period ends July 30, 2015
16 months to play back data
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RluterlcerCap
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Craters and Ice
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VUGS Flyby

2015 New Honzons passes Pluto

2019 New Horzons passes MUGO
MU'EQ N H
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Kuiper Belt Opject MIUB9

Estimated diameter 28 miles

Course corrections begin October, 2015

New Horizons currently 3 billion miles from Earth
Another billion miles to go

MUG69 flyby in January 2019

Estimated flyby distance 12,000 miles
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'hank You

BREWSTER ROCKIT: SPACE GUY! TIM RICKARD

I'M COMING UP ON THE DWARF CONGRATULATIONS, NEW WAIT ... DID NO ONE TELL PLUTO
PLANET PLUTO. HORIZ%!\(IMSJ!L%J% g\:‘ﬁw YOU THAT IT WAS DEMOTED? :

“WE WERE R\
HOPING

YOU COULD RN
DO THAT." f8
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