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* The TeV-PeV diffuse neutrino sources remain largely unidentified.

> Updating the MAXI subthreshold catalog can sharpen
counterpart searches and inform neutrino-origin studies!!

* X-ray-bright transients (e.g., LLGRBs) remain promising counterparts.
- MAXI’s soft-X-ray sensitivity provides time- and direction-resolved coverage.

MAXI overview

Current MAXI transient search vs This work
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Energy range: 2-20 keV et Y - Evaluates simultaneous significance across using multiple time
FOV: 1.5 (FWHM) x 160 degree? N / bins (1,3,5,30s/1 scan/ 4 orbits/ 1 day/ 4 days) X multiple energy

PSF: 1.5 degrees (FWHM) oS oy bands.
Observation method oo o '" > Calculate a p-value for the latest = Time-series consistency

. Scans ~850A) Of the Sky of ISSmotion 40" ISS rotation axis \time-bin using paSt data. /
every 90 minutes along the i Aorbit\ 1 “broad and reliable” analysis method is not optimized R
ISS orbit. | i ' for detecting transients that appear only once per scan.

- Field of view covers the (
zenith and forward directions. This work (new method)

- Average exposure per scan: —= - Capture transient events detectable
~40 s for a given sky direction. ’———— - only in a single scan using HEALPIx. = Spatial consistency

MAXI operation

Research goals

Optimize this method to search for undiscovered short transients
(~40s) in addition to those currently known.

(DFill photons 2BG photon subtraction
to HEALPix map & p-value definition

New method concept & procedure

+ Aggregate observation hits Into | | pefing Ngg Ny Cut1, Quality selection for a scan N..|
HEALPix cells pe[r\lscan Ngg = mean of the smallest 5 of |
Neount = hit/Ncam the 8 neighbors 2 | 2 | &8
. Reject bad photons Ne = N — N Cut2, Num.ber of camera(Ncam) __ : ——
(out-of-view, out-of-band(2- Je e consistency . N
10keV), out-of-time) Neonter Cut3, Confirming nearby hits
> |f weak hits are frequent, reject (weak hit =1) - ”
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Tl T ~_ Noc Cut4, Av0|d.known.sources | |
| 1 | * remove pixel having sources and in opening angles of r(2°, 3°,5°)
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l J . : :
! Assign a p-value to each pixel ex. If the signals are subthreshold...
" Psig<107® & Ng,>10
Development , Discover transient candidate & Map drawing !! Untisted candidate 2 Lt
* Improved Method for Evaluating p-values o -miStedcandidates map S HENICUES
L . . . . . . : + )
Quantifies efficiency to enable evaluation of signal Candidates: 18/4000days |
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A.C:qudln.g to. the TeXp deflnltlon’ TeXp EffiCienCy evaluation *BGrate average ~ 0.22cps
distribution is Ncount-dependent. B 10 ? . : z s =
0 NV-D v, _—  Inject signals at various counts into . o e
) = B (r=0 the map to define detection efficiency 08 ] . I
- By evaluating th ision of thi ] .
: \ ' y evaluating the precision of this 5 06 |
>Define pvalL!e a.s fo.llows, | . To. Texposure method based on efficiency, : .
Refer to the distribution of the 2D histogram £ sl
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Evaluation of “rarity within the same exposure conditions” is possible.

!

short Texposure long Conclusion & Future work
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p-value heatmap (caml) @ T=32.0s p-value heatmap (caml) @ T=132.0s

p-value heatmap (caml) @ T=11.0s

By developing this analysis method, the origin of astrophysical neutrinos i
the TeV-PeV range can be investigated using X-ray data. In my current w
* Setting p-values for Ncam, Texposure, and Ngg
- Accuracy Assessment of Analysis Through Quantification of

Next
- Discuss the threshold limit in actual Flux
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