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Optica l S E TI

M31: N AS A/ E S A

● An extra terrestria l intelligence ma y 
a lrea dy be a wa re of our existence on 
E a rth.

● Pulsed optica l la ser signa ls from deep 
spa ce ma y be a nother method for 
communica tion.

○ G a la ctic W iF i?

○ E nergy delivery system?

○ E a vesdropping?

https://sci.esa.int/web/hubble/-/55195-the-area-around-the-andromeda-galaxy-ground-based-image
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Optica l S E TI

● More energy eff icient to tra nsmit a  
signa l in optica l ba ndwidth.

● W ide-bea m ra dio signa ls ca n tra verse 
a  wide a rea  not power.

● Detection would require dedica ted 
follow-up observa tion for confirma tion.

● The sky is  incredibly da rk a t 
na nosecond timesca les.

W right et a l. 2019
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W ha t is  PAN OS E TI ?

● Pa nora mic S E TI .

● Currently loca ted a t Lick Observa tory.

● All-sky a ll-time survey of pulsed optica l 
tra nsients within na nosecond a nd 
second timesca les.

● Telescopes function in pa irs, observing 
the sa me section of sky.

● Applica tions for S E TI  resea rch a nd 
high-energy a strophysics phenomena .

La urie Ha tch Photogra phy
Ma ire et a l. 2019
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The PAN OS E TI  telescope

● 0.46 meter, f/ 1.32 F resnel lens.

● ~100 squa re degree f ield of view.

● 400-750 na nometer ba ndwidth.

● F iber optic ports for da ta  tra nsfer 
a nd W hite R a bbit time 
synchroniza tion system.

● Three telescopes in opera tion.

● ~700 meter ba seline sepa ra tion.
B rown et a l. 2021
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An a ll-sky a ll-time observa tory

● Ma ximizing sky-covera ge increa ses 
cha nces of intercepting a  pulsed 
signa l.

● S epa ra ting two observa tories 
ena bles coincidence detection.

● The PAN OS E TI  observa tories will 
cover a  la rge fra ction of the 
N orthern night sky.
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S cience objectives of PAN OS E TI

● Optica l S E TI

○ Pulsed optica l la ser 
technosigna tures

● Cherenkov shower detection

○ Cosmic ra ys

● Optica l counterpa rt sea rches for:

○ F a st ra dio bursts

○ G a mma  ra y bursts

○ Da rk ma tter self-a nnihila tion
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W ha t ha s PAN OS E TI  seen so fa r?

● PAN OS E TI  telescopes observed 
the Cra b N ebula  with 12-meter 
V E R I TAS  T4  a nd T2 telescopes.

● Three Cherenkov shower 
detections a re considered to be 
likely ga mma  ra y emissions from 
the Cra b N ebula .

● The energies of these sources were 
mea sured to be 15, 36, a nd 51 TeV .

Ma ire et a l. 2022



13

Da ta  processing for PAN OS E TI
● S ixteen 8x8 pixel sub-a rra ys of 

Ha ma ma tsu silicon multi-pixel 
photon counters form a  32x32 
pixel a rra y.

● E a ch qua dra nt ha s a  10 G b/ s 
network connection.

● 0.31° pixel sca le.

● 528-byte da ta  pa ckets a re 
recorded using W iresha rk a nd 
specia lized softwa re developed by 
B erkeley tea m.
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Da ta  processing for PAN OS E TI
● Configura tion f ile

● Python scripts

○ Tra nsla tes hexa decima l-
encoded da ta  to photon 
counts

○ G enera tes a  video file 
centered a round a  chosen 
time for a  telescope

○ R ecords tra nsient centroid 
positions to a  CS V  file for 
la ter follow-up

○ Coincident source 
identif ica tion
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http://drive.google.com/file/d/1ZQGTEYYDEPd1p09kNL6KiCWkrYjRUFss/view
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Da ta  processing for PAN OS E TI
● Airpla nes a nd sa tellites represent sources 

of noise.

● I mplementa tion of a utoma ted interfa ce 
with public f light a nd sa tellite da ta .

● Airpla ne sources tra vel fa ster a cross F OV  
tha n sa tellites.

● Pulse height mode for events exceeding a  
photoelectron count threshold, for high-
frequency pulses.

● S ta nda rd ima ging mode for lower-
frequency pulses.



● Three telescope sites currently 
a t Lick Observa tory.

● E xpa nding pa rtnerships with 
high-energy a strophysics 
progra ms.

● PAN OS E TI  ha s received funding 
to fa brica te a nd commission 10 
telescopes within the next yea r; 
E uropea n R esea rch Council.

● PAN OS E TI  will ultima tely ha ve 
100s of telescopes deployed 
worldwide.

The future of  PAN OS E TI
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FOV : ~24 00 deg
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