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TI M NG MEASUREMENTS

Timng Measurenents using a Pulser Transmtter
Frequency used:
s 375 Mz (nostly)

» Sone events at 350 MHz and 750 MHz
Bursts sent at different power:
@ (0 db, -10 db and -20 db)

ANl TA Launch 04:08: 00 GMI tine
First Burst 04:42:20 GVII tinme
Last Burst 14:53:03 GV tine
GPS Trigger adopted



ANl TA- LI TE RAW DATA

Entire Calibration data set

Total # of Events 2568, i.e ~ 3.4 files/mnute
Data for 45102 sec, I1.e. ~ 12 and a half hours
A total of 98 events avail abl e:

» 92 events at 375 MHz, 6 events at 350 WMnhz

» ALL THESE 98 EVENTS USED FOR THE ANALYSI S

About 130 events wth huge WF at frequency:
(375 NMhz, 350 Mz, and 750 MHz)



GOAL of TIM NG ANALYSI S

Using Calibration Run to Extract Timng information
Timng Cal culation fromBursts at given Frequency
Hardware bin digitization 0.5 nsec

Goal s of this anal ysis:

Time resolution limted by digit bin
(sigma ~ 0.25 nsec)

Anmpl i t ude dependency
Direction, azinuth dependency

Frequency dependency



METHODS of ANALYSI S

Full data set fromUSB (1-4) nmenories

Scanni ng by Eye over ~ 3000 files (98 EVENTS)
Studying features of individal WF (Tine domai n)
FFT (Frequency donai n) Reconstruction

Si gnal about 4 sigmas above noi se background | evel
Leadi ng Edge identification for all channels

Fi xed Threshol d; Threshol d channel and event
dependent

Application of Band-Pass Filter

Distribution of diff. between Leadi ng Edge Ti nes
bet ween channel s



NO SE FI LTERI NG

Raw WF affected by many frequency conponents
Filter used for 375 MHz:
» LOMPASS Filter: bel ow 400 WMhz

» HGH+PASS Filter: above 355 Mz
» BAND- PASS Filter: w ndows [355-400] WNnhz

Filter working well also for other frequencies
(350 Mhz and 750 MHz)



GOOD EVENT at 375 MHz

W with event at 375 MHz
Good for timng purpose

Typi cal

FILTER

FFT

W




53] WAVEFORW,_for CH_01_107163881HEZ

EVENT at 375 MHz

event not centered in the WF w ndows

FFT

53] FFT_for_CH_01 1071038818822
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SHORT PULSE of 150 ns at 375 MHz

» Shorter calibration bursts with 150 ns w dth

FILTER




SHORT PULSE at /750 Mz

» Only few events found at 750 VHz
» After BAND-PASS filter signal visible




» Few events at 350

WAVEFORM for_CH_U1 1071670488781

SHORT PULSE at 350 Mz
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LOW and H GH PASS FI LTER
Dfferent frequency filter adopted

H G+ PASS;

BAND- PASS

LOW PASS;
Best Wndows around 375 Miz is [355-400]

Vhz

BAND-PASS

PASS

LOW

-PASS

HIGH




LARCGE SI GNALS

> About 140 events are affected by |arge anplitude

131] WAVEFORM for CH 01 1071638132822
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EVENT at 405 Mhz

s Typical event found at 405 Mz, packets 30-50 nsec

» O her antenna source(?)




EVENT at 460 MHz

» Larger nodul ation at 460 Mz
» O her sources (?)

B5) WAVEFORM for CH 01 1071637730836

B5] FFT _for CH_01 10716377 J0E36




BROAD PEAK at 250 MHz

> Broader peaks around 250 MHz
» Probably internal electronic noise



BRAOD PEAK at 275 Mz

» Simlar behaviour at 275 VHz



SIGNAL at 375 Mhz at 909 MHz

» FFT shows signal at 375 WMhz, but still too waek
» Additional conponent at 909 Mz



SI GNAL 375 MHz and NO SE 460 MHz

> Typical WF with signals and additional conponents



AVPL| TUDE DI STRI BUTI ON

» Distributions of all data anal azed (2568 events)
» (Cuassian distribution expected for Noise Background
» Mich broader and flatter distribution for Signal

CH1
CH?2

CH1lvsCH 2 CH1vsCH3



AVPLI TUDE DI STRI BUTI ON

o Distributions for CH 3 and CH 4
» Anmplitude of CH 3 reduced by ~ 60%

CH 3 CH 4

CH3vsCH 4 CH4vsCH 2



AVPLI TUDE CORRELATI ON

CH1vsCH?2

» Correlation in anplitude
for signal events

CH1lvsCHA4

CH4vsCH 2



Leadi ng Edge Distribution

» Exponential decay for LE Background distribution
» Peaks in LE distr. due to threshold requirenent

CH1 CH 2

CH

CH3 CH 4



FFT POVNER of diff. CHANNELS

» Expected correlation for working channels
» CH 3 weaker in Amplitude by a factor five

CH1 vs CH2 CH2vs CH4

CH1vs CH3 CH3vs CH4



TI ME RESOLUTI ON

» Current resolution of ~ 3ns
(OF COURSE TO BE | MPROVED)

LE(ch1)-LE(ch4) L E(ch2)-LE(ch4)



CONCLUSI ON and LESSON LEARNED

Ensure higher data rate during LOS

Feedback information to be avail abl e quickly

Cal i bration systemfully tested prior next m ssion
Even limted current data set, systemis reliable

peration of amplifier should not nodul ate the signal
pul se

Plenty of power even at high altitude
First ook at ANITA-Lite calibration data
Devel opping first method for timng anal ysis



GMI and GPS TI ME

» GV and GPS distributions strongly correl at ed
» Internal feature found in both distributions



UTC- GPS TI ME

» FOR ONLY 98 EVENTS



