Development & performances
of 20 picosecond intensity

interferometry setup

Speaker : G.Koziol, QUASAR group
2025, Oct 15
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EXPErnmental Setup.

« SPADs (EPFL, CH)
 12.1ps FWHM

* Analog readout (UNIGE boards)
« |[D1000 TDC (IDQ)

* 1ps dig. res

» 3.6ps RMS measured

 Light sources (thermal)
« LED /Hg-Cd lamps
« Filters + tilting
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e 200+ SNR
1754+ — fit{o;=22.1+4.7)
« LED light w/ 1nm filter e
Toon 0.57pS 125
- 160h data taking Z 0o g
« Const 2.5MHz rate o P i
5.0 /
* Noise subtraction accounted 25 ,/
* Integration window: 72ps
« Fit time resolution (assuming gaussian): 0.0 0.2 04 05 DB e
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« Line analysis 40 “_
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ime reselution

LED light w/ 1nm filter
Teon = 0.57ps
 measured : 0.59£0.02ps

e gaussian with same integral : 0 = 21.5ps
0.012 A
Fit 2 lorentzian =4
« Narrow core + tails =
« SPADs properties = %%°]
. ~23ps FWHM T ooos-
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—— Jitter_Lorentzian model
—— filter coherence
—— observed coherence
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« Retrieve emission line width ge(t) =1+ Blg* (1)l
° Assume |OrentZ|an/VO|gt prOflle hbt_single_lorentzian model convelved with Jitter_Lorentzian jitter 5 ;
. . 0.40 est-fit spectrum
« Convolve with time res . A (479.99 line] FWHM = 0.032 nm
.+ Fit amp-+linewidth e ik wj=296x008ps | | yoesene
' S — {

 Systematic W residuals a5 200 i o] uio oo / -l conch b pedel

4+ Data
T ---- best fit

e Timeres?
e Filter ?
« — (Correct!
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FBH800-10 Transmission vs. AOI
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QUgntgq\°Q hbt_single_lorentzian model convolved with Jitter_corrected jitter
I I Best-fit spectrum
LD i i 546.08 line| FWHM = 0.078 nm
. k Teoh = 18.97 + 0.08 ps yeahlald ghe
» Bett duals !
e er reSI ua S ' -2000 —l(|)00 ('.‘) 10‘00 2000
. . - 0.6 4+ Data
« Amplitude well estimated 7 \ — e
%, ---- best fit
. 0.4 ____ Deconvolved model
Max=1.01+ 0.01
» Lineshape dependant / \
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hbt_single_voigt model convolved with Jitter_corrected jitter e
15 — T I Best-fit spectrum .- B 1=-026
' A 643.85 line) FWHM = 0.041 nm ol 0=113
Teoh = 38.70 £ 0.08 ps V23 220.0 6 00 -300 -200 -100 0 100 200 300 4011 ! ‘
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_ b -+ Data
? / \ — jitter
ek, ---- best fit
04 ____ Deconvolved model | . . ,?
« Correction is T, dependant “
» Could not apply to all lines !
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Bread vand analysis
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QU,?ntuq\oQ
K —— A and B independently
0.0121 Teon = 0.32+0.01 ps —— filter A data (-50ps offset)
« Similar to Telescope data Teoh=0.31£0.02ps | = JilterBata fxa0ps ofiset)
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Rate analysis

On telescope : variable rates >

Measure coincidences integral

Should only vary with baseline %
« NOT rate, calib, etc.. N

Single calib @33MHz

e Rates from 25 to 42MHz ’e ]

Compute t,,, for each
» No dependancy witout features 00
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Dooi = 48.4 + 1.6 um

« Resolving pinhole as “fake star”

* [lluminated by Na lamp
« 50um @1.2m 0.8
« 6mm pupil size

2D convoluted model
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Green ligne orconunue

Low systematics
« Up to 10° coinc/ps

Small time resolution
« @~20ps : Same SNR as HBT in 3000 times less

Narrow line analysis compatible with expectations
« Very sensitive to time resolution & Lineshape

Telescope data similar to the lab conditions
« Compatible filters
 Different rates

Epsilon telescope @C2PU, Calern




12
G.Koziol - SII Workshop

Backup




« Smooth W residuals
« Symmetric correction
« modify convolution kernel
« Higher amp @ center

« Correction computed on 465nm line

o Use it as convolution kernel
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residuals [o]

Filter explanation

Quantuen

 Problem remains for some lines
« Not only time resolution model
o Filter ?

hbt_single_voigt model convolved with Jitter_corrected jitter

I I Best-fit spectrum
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