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« TWSTFT calibration-techniques

e Comment on link calibration IEN-PTB

e Comment on link calibration USNO-PTB
o Ku-band measurements: USNO-PTB
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e common clock experiment
o direct station delay measurement
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+ calibration of further linksrelativly smple
— TW link required for calibration



TWSTFT Calibration-Techni
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aly any

tune hink time 11'111:;#,:"‘;
A I... _4
USNO| |Fly-Away PTB USNO Fly-Away PTB
| I I | | ]
clock clock clock clock

+ no TW link required
— every singletime link has to be calibrated



Link Calibration IEN-PTB P

e CALR
determined
directly and with
Indirect method

e |ower uncertainty
with direct
measurement of
CALR

IENO1 - TUGO2 @ IEN (ns)
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Link Calibration IEN-PTB P
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Link Calibration USNO-PTB

e very good
reproducibility
between summer
and winter
calibration

UTC(PTB) - UTC(USNO) (ns)
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Time Link USNO-PTB

e raw dataof a
typical TW
Session

 satellite velocity
CaLISes Sec-to-sec
drift of raw data

TW (ns)
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Time Link USNO-PTB P

 results showing
significant drift
by using I TU-
evaluation

o drift isadjustable
by variing the
time tags

e 0.5sshiftfits
with x-band data

H2 - MC2 + const. (ns)
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Time Link USNO-PTB P

e validity proved .
by ajdi ti Onal i’j : 'M time base USNO @ 60.0 sec ]
22 » H2 - UTC(PTB) + const. 5

measurements on TZ %, = B emokt
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Time Link USNO-PTB P
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e NO variation due
to time-tag shift
because raw data
showing no drift
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X-band TWSTFET USNO-PTB

e 15-minute means
e ONe point per hour

e scatter of
individual hourly
measurment points
as reported in
USNO-ptx files

Sigma_day _ns
= = N
o ol o

o
ol

0,0 - :
52570 52630 52690 52750 52810 5287(

MJD

- MJD_1 vs Sigma




X-band TWSTFET USNO-PTB
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X-band TWSTFET USNO-PTB

e TWSTFT USNO-
PTB comparison
X-band vs. Ku-
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X-band TWSTFET USNO-PTB

e TWSTFT USNO-
PTB comparison
X-band vs. Ku-
band

 doubledifferences
showing small
drift
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Conclusion P

o different calibration techniques for different
applications

e |EN-PTB link improved

* no dependence on season for USNO-PTB
calibration

o X-band operation between USNO-PTB
e Mind the time tags!
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