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Figure 6. Mosaic images of the 35 primary GB fields.
Galactic north is up, and east is to the left. The field bound-
aries are outlined in green and labeled with their field num-
bers (GB#). Sgr A* is located on chip 2 of GB94. Black
lines represent chip gaps. Red dots shows the positions of
the 486 microlensing candidates. Purple regions indicate the
nominal Roman RGBTDS candidate fields (over-guide).
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Figure 7. Images of the field GB94 with its 4 chips. Galac-
tic north is up, and east is to the left. Chip numbers are
shown in red. Sgr A* is located on chip 2.

posure. For each exposure and pixel, a linear fit was
performed using frames 1 to 5, excluding the first frame
(frame 0). We determined the intersection point of the
extrapolated fitted lines—this point is where the RMS is
minimized for each exposure and pixel. The super-bias

Figure 8. The 2000⇥2000pixel sub-image of GB110, one
of the most stellar dense field, with 8.58 second exposure.

is defined as the average ADU value at these intersec-
tion points. This super-bias is then subtracted from the
raw science image frames. (2) Reference pixel correc-
tion: The detector is read out through 32 channels, each
with a size of 128⇥4096 pixels and similar bias levels.
Reference pixels form a 4-pixel-wide border along the
top, bottom, left, and right edges of the 4088⇥4088 ac-
tive pixel area. To remove column-dependent bias, the
median of the 128⇥4 reference pixels located at the top
and bottom of each output channel should be subtracted
from each column. Here we don’t use the reference pix-
els at the top for the first frame, frame 0, as these are
unstable. Here, we use only the top reference pixels
for frame 0, while for frames 1, 2, and 3, we use both
the top and bottom reference pixels. (3) Non-linearity
correction: Infrared detectors are known to exhibit non-
linearity. Linearity curves, obtained at similar detector
temperatures, are used to correct each science frame.
This procedure is similar to that used for the H2RG
detector in JWST (Canipe, Robberto & Hilbert 2017),
but is based on our own implementation (Hamada et al.,
in preparation). (4) Up-the-ramp fitting: Final science
images are produced using up-the-ramp fitting. We re-
fer to these corrected images as “slope images.” which
is UNIT 32 and has a size of 67.1 MB per chip, (5) Flat-
fielding: Twilight flat images are taken before and/or af-
ter each night’s observations. Pixel response variations
are corrected using these flat-field frames.
We process the slope images using Di↵erence Image

Analysis (DIA) (Bond et al. 2001). The reference images
are constructed by stacking 12 exposures, corresponding
to a total exposure time of 103 seconds per field. DIA

PRIMEの初期成果・進捗
(Sumi+25: https://arxiv.org/abs/2508.14474)

Daisuke Suzuki (UOsaka)
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PRime-focus Infrared Microlensing Experiment

Telescope installed in Aug 2022 

@SAAO in South Africa

üWide FOV
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PRime-focus Infrared Microlensing Experiment

ØNew NIR telescope build in 2022 for H-band 
microlensing planet survey
ü1.8m primary mirror 
üFour H4RG-10 detectors used in PRIME-Cam
üFOV = 1.45deg2

üFilters: ZYJH, NB1063, NB1243, NB1630
üLim Mag: 18.5mag in H-band (5sigma, 
100s exp.) 

ØOperated by UOsaka team
ØTime allocation:

üµlens survey:50%
üSAAO: 14%, OU, ABC, NASA/UMD 12%

Øµlensing survey has started in 2024 Telescope installed in Aug 2022 

@SAAO in South Africa
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Updates from the last year

v27th International Microlensing conference @Cape Town and      
official openning of PRIME in January 2025

v650 microlensing candidates (incl. a few planetary events) have been 
found as of today.

vInitial result was summerized in Sumi+2025 (recently accepted)

vPreliminary analysis of NIR microlensing event rate in 2024 data

vThousands of variable objects were found (led by Matsunaga-san)

v~20 GCN circluars issued for the ToO observations so far.
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27th International Microlensing conference and
 official openning of PRIME

@Cape Town, SAAO HQ

@Sutherland Observatory
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PRIME Microlensing survey in 2024-June 1, 2025
8 Sumi et al.
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Figure 5. Observational fields of PRIME toward the GB.
The color map shows the microlensing event rate based on
OGLE data (Mróz et al. 2019). Black square grids and
field numbers indicate the PRIME fields, labeled as GB#.
The blue squares represent the 35 primary GB fields. Cyan
squares indicate 9 low-extinction fields that overlap with
MOA. Magenta boxes show the MOA fields, and the pur-
ple regions indicate the nominal Roman RGBTDS candidate
fields (over-guide). Sgr A* is located on GB94.

their angular radii (Boyajian et al. 2014). In addition,
we observed nine low-extinction fields in the H-band
with a three-day cadence, overlapping with optical ob-
servations by MOA, in order to measure the H-band
magnitudes of the sources.
Note that, since June 2nd 2025, we have modified our

observational strategy. See more details in the Appendix
A.

5. DATA REDUCTION

The raw frame image are UINT16 and has a size of
34.7 MB ( 4230⇥4096 pix ⇥ 2 Bytes) per chip, and 23-
28 MB after compression. Here 4230 columns include
4096 columns of science pixels, 6 columns of ACADIA
telemetry data at the start of the array and 128 columns
of reference voltage data at the end of the array. This
corresponds to approximately about 120 TB per year.
The acquired raw images are compressed and stored on-
site, then transferred to servers in Japan via the internet
and/or external hard drives. Image reduction follows
standard procedures for NIR detectors, with our own
implementation for non-linearity correction (Hamada et
al., in preparation), as described below: (1) Super-bias
subtraction: We acquired 10 SUTR exposures at each of
eight di↵erent thermal background levels, resulting in a
total of 80 exposures at the same detector temperature.
The measured fluxes range from 100 to 500 ADU with
17-second exposures, corresponding to 6 frames per ex-

Table 4. Observational fields of PRIME
towards the GB in the galactic coordi-
nates.

Field l (�) b (�)

GB57 3.38681 2.01403

GB58 2.19681 2.01403

GB59 1.00681 2.01403

GB60 -0.18319 2.01403

GB61 -1.37319 2.01403

GB62 -2.56319 2.01403

GB63 -3.75319 2.01403

GB74 3.38681 0.82403

GB75 2.19681 0.82403

GB76 1.00681 0.82403

GB77 -0.18319 0.82403

GB78 -1.37319 0.82403

GB79 -2.56319 0.82403

GB80 -3.75319 0.82403

GB91 3.38681 -0.36597

GB92 2.19681 -0.36597

GB93 1.00681 -0.36597

GB94 -0.18319 -0.36597

GB95 -1.37319 -0.36597

GB96 -2.56319 -0.36597

GB97 -3.75319 -0.36597

GB108 3.38681 -1.55597

GB109 2.19681 -1.55597

GB110 1.00681 -1.55597

GB111 -0.18319 -1.55597

GB112 -1.37319 -1.55597

GB113 -2.56319 -1.55597

GB114 -3.75319 -1.55597

GB125 3.38681 -2.74597

GB126 2.19681 -2.74597

GB127 1.00681 -2.74597

GB128 -0.18319 -2.74597

GB129 -1.37319 -2.74597

GB130 -2.56319 -2.74597

GB131 -3.75319 -2.74597

Low extinction fields

GB124 4.57681 -2.74597

GB141 4.57681 -3.93597

GB142 3.38681 -3.93597

GB143 2.19681 -3.93597

GB144 1.00681 -3.93597

GB145 -0.18319 -3.93597

GB146 -1.37319 -3.93597

GB147 -2.56319 -3.93597

GB148 -3.75319 -3.93597

• Uniform survey of 35 fields (roughly 
50deg2) in H-band to get the baseline

• J-band every 3nights

• Y-band every 10nights

• 60sec exposure in H-band
• ~1hr cadence

• 120sec exposure in J and Y

• w/ dithering to mitigate the hot/warm 
pixels

• GC sky field (l, b)~(10, 10)  is taken 
every 2hrs after 2025
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Figure 6. Mosaic images of the 35 primary GB fields.
Galactic north is up, and east is to the left. The field bound-
aries are outlined in green and labeled with their field num-
bers (GB#). Sgr A* is located on chip 2 of GB94. Black
lines represent chip gaps. Red dots shows the positions of
the 486 microlensing candidates. Purple regions indicate the
nominal Roman RGBTDS candidate fields (over-guide).

Figure 7. Images of the field GB94 with its 4 chips. Galac-
tic north is up, and east is to the left. Chip numbers are
shown in red. Sgr A* is located on chip 2.

posure. For each exposure and pixel, a linear fit was
performed using frames 1 to 5, excluding the first frame
(frame 0). We determined the intersection point of the
extrapolated fitted lines—this point is where the RMS is
minimized for each exposure and pixel. The super-bias

Figure 8. The 2000⇥2000pixel sub-image of GB110, one
of the most stellar dense field, with 8.58 second exposure.

is defined as the average ADU value at these intersec-
tion points. This super-bias is then subtracted from the
raw science image frames. (2) Reference pixel correc-
tion: The detector is read out through 32 channels, each
with a size of 128⇥4096 pixels and similar bias levels.
Reference pixels form a 4-pixel-wide border along the
top, bottom, left, and right edges of the 4088⇥4088 ac-
tive pixel area. To remove column-dependent bias, the
median of the 128⇥4 reference pixels located at the top
and bottom of each output channel should be subtracted
from each column. Here we don’t use the reference pix-
els at the top for the first frame, frame 0, as these are
unstable. Here, we use only the top reference pixels
for frame 0, while for frames 1, 2, and 3, we use both
the top and bottom reference pixels. (3) Non-linearity
correction: Infrared detectors are known to exhibit non-
linearity. Linearity curves, obtained at similar detector
temperatures, are used to correct each science frame.
This procedure is similar to that used for the H2RG
detector in JWST (Canipe, Robberto & Hilbert 2017),
but is based on our own implementation (Hamada et al.,
in preparation). (4) Up-the-ramp fitting: Final science
images are produced using up-the-ramp fitting. We re-
fer to these corrected images as “slope images.” which
is UNIT 32 and has a size of 67.1 MB per chip, (5) Flat-
fielding: Twilight flat images are taken before and/or af-
ter each night’s observations. Pixel response variations
are corrected using these flat-field frames.
We process the slope images using Di↵erence Image

Analysis (DIA) (Bond et al. 2001). The reference images
are constructed by stacking 12 exposures, corresponding
to a total exposure time of 103 seconds per field. DIA

Ø486 microlensing events in 
2024-June 1, 2025

ØVariable objects are detected 
via image subtraction pipeline 

Øµlensing events have been 
selected by eye-scan of Delta-
flux light curves
ü Machine learning software is 

being developed for systematic 
search in real time

PRIME Microlensing survey in 2024-June 1, 2025

Sumi+25
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ØDIMM (V-band) median: 1.4”, 
which expects 1.1” in H

ØPRIME telescope is 5m above 
the ground 

ØBut, optics (50% EED of 0.45”), 
dome seeing, focusing…

ØGood enough for a ground 
based microlensing survey 

PRIME FWHM for the bulge surveyAASTEX PRIME: First Results 13

Figure 9. The distribution of the observed PSF FWHM in the H-band images over approximately 14 months. The median
is 1.3300 (red line), and the mode is 1.2000 (blue line).

We process the slope images using Di↵erence Image Analysis (DIA) (Bond et al. 2001). The reference images are283

constructed by stacking 12 exposures, corresponding to a total exposure time of 103 seconds per field. DIA can be284

performed within 5 minutes of acquiring the images.285

(Added: The light curves are generated using PSF photometry on the di↵erence images. The PSFs are estimated286

from the reference images and then convolved with the DIA kernel for each image to match the FWHM. The pho-287

tometric precision is assessed by calculating the standard deviation (�H) in the H-band light curves of about 69,000288

non-variable stars that are resolved in the reference images within the GB94 field. In Figure 10, black does show �H289

for a sub-sample of these stars as a function of H-band magnitude. The green, cyan, red, and orange lines indicate290

the median values of all sample as a function of H-band magnitude for chips 1, 2, 3, and 4, respectively. The magenta291

filled circles represent the median over all four chips. Table 5 summarizes the median and mode of �H as a function292

of H-band magnitude for each chip and for the combined sample. Chip 3 exhibits the best precision, while Chip 4293

performs the worst, reflecting their detector characteristics. The lowest median and mode values are about 0.019-0.024294

mag and 0.016-0.020 mag at H = 12-13 mag, respectively. For brighter magnitudes, �H increases slightly, likely due295

to systematics and/or intrinsic stellar variability. For fainter magnitudes, �H increases rapidly due to the high stellar296

density in the GB fields. )297

New events are identified (Added: following a similar procedure used in the MOA survey (Bond et al. 2001). On298

the subtracted images, possible variable star objects are detected using a custom implementation of the IRAF task299

DAOFIND (Stetson 1987) that is adapted for di↵erence images. Light curves are then generated for the detected300

objects. Simple preliminary cuts are applied to select events showing instantaneous magnification relative to the301

baseline and to remove a large fraction of artifacts, while known variable stars are masked. Among the remaining302

objects, microlensing candidates are selected by visual inspection, and the list of variable stars is continuously updated303

for masking purposes. Finally, alerts of the microlensing candidates are publicly posted on the web. All artifacts304

are rejected and obvious variable stars, while not alerted, are tagged for further studies. Some irregular variables,305

transient variables, such as cataclysmic variables (CVs) or stellar flares, also feature on the alert list because they306

are di�cult to distinguish at the onset of the brightening. Note that the preliminary cuts are empirically refined to307

improve e�ciency. Therefore, an o✏ine analysis with fixed thresholds should be applied for statistical studies. )308

Figure 11 shows the slope images before and after DIA for the microlensing events PRIME-2024-BLG-124 and309

PRIME-2024-BLG-170, which were detected in the field GB75 and GB78, respectively. Figure 12 displays the light310

curve of these events.311
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Figure 10. Photometric precision in the GB fields as a function of H-band magnitude. The black points show the standard
deviation, �H , of light curves for a sub-sample of 69,000 non-variable stars in the GB94 field. Outliers with larger �H values are
likely due to remaining variable objects. The green, cyan, red, and orange lines indicate the median values in magnitude bins
for chips 1, 2, 3, and 4, respectively, while the magenta filled circles represent the median over all chips.

Figure 11. The slope images of the microlensing events PRIME-2024-BLG-124 (top panels) and 170 (bottom panels) before
(left) and after (right) DIA processing with 50⇥50 arcsecs (100⇥100 pixels). The targets are marked with a green cross.

We have preliminarily identified 284 microlensing candidates during the 2024 survey season3 and 202 candidates312

up to June 1, 20254 before changing the strategy (See the Appendix A). The list of the microlensing candidates are313

3 https://moaprime.massey.ac.nz/prime2024
4 https://moaprime.massey.ac.nz/alerts/index/prime/2025
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Figure 6. Mosaic images of the 35 primary GB fields.
Galactic north is up, and east is to the left. The field bound-
aries are outlined in green and labeled with their field num-
bers (GB#). Sgr A* is located on chip 2 of GB94. Black
lines represent chip gaps. Red dots shows the positions of
the 486 microlensing candidates. Purple regions indicate the
nominal Roman RGBTDS candidate fields (over-guide).
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Figure 7. Images of the field GB94 with its 4 chips. Galac-
tic north is up, and east is to the left. Chip numbers are
shown in red. Sgr A* is located on chip 2.

posure. For each exposure and pixel, a linear fit was
performed using frames 1 to 5, excluding the first frame
(frame 0). We determined the intersection point of the
extrapolated fitted lines—this point is where the RMS is
minimized for each exposure and pixel. The super-bias

Figure 8. The 2000⇥2000pixel sub-image of GB110, one
of the most stellar dense field, with 8.58 second exposure.

is defined as the average ADU value at these intersec-
tion points. This super-bias is then subtracted from the
raw science image frames. (2) Reference pixel correc-
tion: The detector is read out through 32 channels, each
with a size of 128⇥4096 pixels and similar bias levels.
Reference pixels form a 4-pixel-wide border along the
top, bottom, left, and right edges of the 4088⇥4088 ac-
tive pixel area. To remove column-dependent bias, the
median of the 128⇥4 reference pixels located at the top
and bottom of each output channel should be subtracted
from each column. Here we don’t use the reference pix-
els at the top for the first frame, frame 0, as these are
unstable. Here, we use only the top reference pixels
for frame 0, while for frames 1, 2, and 3, we use both
the top and bottom reference pixels. (3) Non-linearity
correction: Infrared detectors are known to exhibit non-
linearity. Linearity curves, obtained at similar detector
temperatures, are used to correct each science frame.
This procedure is similar to that used for the H2RG
detector in JWST (Canipe, Robberto & Hilbert 2017),
but is based on our own implementation (Hamada et al.,
in preparation). (4) Up-the-ramp fitting: Final science
images are produced using up-the-ramp fitting. We re-
fer to these corrected images as “slope images.” which
is UNIT 32 and has a size of 67.1 MB per chip, (5) Flat-
fielding: Twilight flat images are taken before and/or af-
ter each night’s observations. Pixel response variations
are corrected using these flat-field frames.
We process the slope images using Di↵erence Image

Analysis (DIA) (Bond et al. 2001). The reference images
are constructed by stacking 12 exposures, corresponding
to a total exposure time of 103 seconds per field. DIA

C1C2

C4 C3
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can be performed within 5 minutes of acquiring the im-
ages. New events are identified in the di↵erenced images,
and light curves are generated for the detected objects.
Figure 9 shows the slope images before and after DIA
for the microlensing events PRIME-2024-BLG-124 and
PRIME-2024-BLG-170, which were detected in the field
GB75 and GB78, respectively. Figure 10 displays the
light curve of these events.
We have preliminarily identified 284 microlensing can-

didates during the 2024 survey season3 and 202 candi-
dates up to June 1, 20254 before changing the strategy
(See the Appendix A). The list of the microlensing can-
didates are shown in Table 5 and full list is available
electrically. The positions of these 486 candidates are
shown in Figure 6 for comparison with the candidate
Roman fields. One of the purposes of the PRIME bulge
survey is to provide the event distribution as input to
help define the Roman survey fields. Although the cur-
rent statistics are still insu�cient, our results indicate
that the event rate is relatively higher in the current
candidate fields of Roman.
Among these candidates, 41 events exhibit deviations

from the point-source point-lens (PSPL) model, referred
to as ”anomalies.” Figure 11 shows an example light
curve of the binary microlensing event PRIME-2024-
BLG-066. The best-fit parameters are a mass ratio of
q = 0.139 ± 0.019, a separation of s = 1.531 ± 0.076,
and an event timescale of tE = 21.8 ± 2.9 days. A full
analysis of these anomalous events is beyond the scope
of this paper.

6. ALL-SKY GRID FIELDS

When the GB fields are not observable we observe all-
sky grid fields, which can later serve as reference images
for identifying transient events. As of May 7, 2025, we
have observed approximately 13,000 deg2 in the J-band
(indicated by red dots), which corresponds to about 41%
of the sky accessible to PRIME shown in gray in Fig-
ure 12.

7. DISCUSSION AND CONCLUSIONS

PRIME is the first dedicated wide-field NIR mi-
crolensing survey telescope, located at the Sutherland
Observatory in South Africa. It features one of the
widest fields of view among NIR telescopes of its class.
The telescope and camera were installed in 2022, and
observations began in mid-2023. We have preliminarily
analyzed the images from the start of the 2024 sea-
son until June 1, 2025, and identified 486 microlensing

3 https://moaprime.massey.ac.nz/prime2024
4 https://moaprime.massey.ac.nz/alerts/index/prime/2025

Figure 9. The slope images of the microlensing events
PRIME-2024-BLG-124 (top panels) and 170 (bottom panels)
before (left) and after (right) DIA processing with 50⇥50
arcsecs (100⇥100 pixels). The targets are marked with a
green cross.

candidates, along with more than a thousand variable
stars (Matsunaga et al. in preparations). Although the
current statistics are still insu�cient, the spacial distri-
butions of these 486 candidates indicate that the event
rate is relatively higher in the current candidate fields
of Roman.
We are currently working on improving the data anal-

ysis pipeline by fine-tuning it for the characteristics of
the PRIME images. We continue to issue real-time
alerts for microlensing candidates, which will encourage
follow-up observations by other telescopes for exoplanet
detection. One of the primary scientific goals of PRIME
is to study the frequency of exoplanets in the central GB
and compare it with that in the outer bulge.
Spectroscopic follow-up of highly magnified source

stars in the GB is highly valuable for studying the chem-
ical evolution of the bulge (Bensby et al. 2021). Events
discovered by PRIME provide opportunities to probe
the central regions of the bulge, which have been inac-
cessible to optical surveys.
The Roman GBTDS will carry out a high-cadence

NIR survey toward the GB as its exoplanet microlens-
ing program. Roman can observe the GB during the
spring and autumn seasons, for up to 72 days per sea-
son. The Roman Observations Time Allocation Com-
mittee (ROTAC) recently recommended an over-guide

current subtracted

PRIME-2024-BLG-124

PRIME-2024-BLG-170
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Figure 10. The light curve of PRIME-2024-BLG-127 and
170, detected in field GB75 and GB78, respectively. The
vertical axis shows the di↵erential flux (�flux) in ADU. The
red lines indicate best fit model with the event timescale,
impact parameter, The red lines indicate the best-fit models,
with event timescales of tE = 56.5± 2.0 days and 32.2± 0.6
days, and impact parameters of u0 = 0.060 ± 0.0029 and
0.084± 0.002, respectively.
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Figure 11. The light curve of a binary event PRIME-2024-
BLG-066, detected in field GB92. The vertical axis shows the
di↵erential flux (�flux) in ADU. The best fit parameters are
the mass ratio q = 0.139±0.019, separation s = 1.531±0.076,
event timescale tE = 21.8± 2.9 days.

Figure 12. PRIME All-Sky Grid fields in Equatorial Co-
ordinates. The purple and blue lines indicate the Galactic
equator and b = ±30�, respectively. Red dots show the fields
observed as of May 7, 2025, covering 40.8% of the sky acces-
sible to PRIME (shaded in gray).
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First microlensing planet in the PRIME survey 

• tE ~ 20days

• Mass-ratio, q~3.6E-3

• Finite source effect is 
marginally detected

• Only PRIME alert. (Not 
alerted by KMT and OGLE 
although this is in their 
survey fields )

preliminary



PRIME
telescope

PRIME Microlensing Event Rate
Very PRELIMINARY

H < 17mag

Predictions from the Gal model

H < 17mag

H < 19mag



Search for short-period variables
• Lomb-Scargle period search for 0.05 < P < 100 days.

• To avoid aliases, I ignored P~1 and 0.5 days.
• Clipping based on the scatters around folded light curves and eye inspection.

• 1080 short-period variables were selected. 

1114JASMINE CM 2025 での松永さんのスライドより抜粋



Cross-match with previous catalogs
Type Number
Classical Cepheid 23
Type II Cepheid 87
RR Lyrae 58
Eclipsing Binary 583
Other kinds 61
No match 268
Total 1080

12

Foreground variables were 
detected even in low-latitude 
areas, while new variables are 
expected to be intrinsically 
bright stars in the bulge.

15JASMINE CM 2025 での松永さんのスライドより抜粋



PRIME OBS TIME distribution PRIME
telescope
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Status of non-bulge science PRIME
telescope

ü Pre-defined All-Sky-Grid Imaging with J-band

17

~47% are imaged
      (not analyzed yet) 

ü ToO for trangients, Kilonova survey led by NASA team

Nature | Vol 626 | 22 February 2024 | 745

and cannot provide sufficient radioactive power at these late epochs, 
resulting in a dimmer and cooler kilonova. The bolometric lightcurve, 
coupled with the observed evolution of the photospheric radius and 
the inferred high opacity, points to lanthanide production in the 

merger ejecta, and confirms kilonovae are a cosmic site of heavy 
r-process elements.
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Fig. 3 | The multi-wavelength counterpart of GRB 230307A. The best-fit 
model to the multi-wavelength lightcurves. Except for the X-ray and the u/white 
bands, the nth lightcurve, when viewed from the bottom upwards, is vertically 
shifted by a factor of 10n. The corresponding observed energy, filter and 
frequency are shown on the right side. Owing to the minor difference in 
effective wavelengths of some filters, we merged these observations into a 
single lightcurve. These lightcurves were fit by the emission contributed by a 
GRB afterglow (solid lines) and two-component kilonova (hatched and shaded 
areas). Error bars and upper limits are 1σ CL and 3σ CL, respectively.
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Fig. 4 | Comparison of the bolometric lightcurve with different models.  
The black lines are calculated using the model from ref. 6 with the solar r-process 
abundance pattern of different atomic mass ranges of 85 ≤ A ≤ 209 (black solid 
line), 72 ≤ A ≤ 209 (black dashed line) and 72 ≤ A ≤ 85 (black dotted line). The 
ejecta parameters are Mej = 0.07 M⊙, vej = 0.1c, vej,max = 0.4c and βv = 1.5. The 
opacity is κ1 = 0.6 cm2 g −1 and κ2 = 20 cm2 g −1 with the velocity threshold 0.15c. 
The purple solid line illustrates the effects of efficient energy deposition by the 
spontaneous fission of 254Cf, calculated for Mej = 0.05M⊙ and with effective 
heating rates from ref. 27. The blue line with dashed extrapolation illustrates the 
generic evolution of a magnetar-fed kilonova. We show the same model used to 
describe AT2017gfo (ref. 8) with Mej = 0.001 M⊙, vej,max/2  = 0.45c, characteristic 
spindown luminosity L0 = 2 × 1044 erg s−1, gravitational-wave-dominated 
spindown timescale tgw = 495 s and magnetar lifetime tcut = 23 d.

PRIME

GRB230307A (Yang+24)

20.3 mag in J-band for 30min exposure 
time
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Challenges
vImage quality: the bulge images could be shallower than expected 

• whereas the image quality (limiting magnitude) toward high-latitude is as 
epected

• => sky subtraction and stacking process
 could be improved for the bulge survey images

v Evaluation of Brighter fatter effect, persistence

v Remote observations: The system is ready, but…

v Automation of observations: needs some major updates of software

v Data storage (raw data=121TB/yr), catalog release…

v Man power and budget… 

w/ sky subtraction w/o sky subtraction

preliminary



19

PRIME
telescope

PRIME F2F meeting at Rome

vTo complete the MOU

vData challenge
o Ian Bond’s (MOA’s) pipeline
o Ryusei Hamada’s pipeline (with Kishalay De)
o NASA team pipeline

vTo make better ToO system
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PRIME-JASMINE

vPRIME Miras survey led by Matsunaga-san et al.

vNIR Microlensing Event rate map to test the Galactic models 

vAstrometry:  PRIME astrometry proposal (w/ VVV and Gaia) was accepted for 
the UOsaka – UCL fund
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Summary

ØPRIME microlesing survey started in 2024.
Ø~650 microlensing events (incl. a few planets) have been discovered 
ØThousands of variable objects
ØNIR microlensing event rate is being analyized.
Ø~20 GCN circular were issued (~50 ToO was triggered so far)

2020 Oct

2022 July
2022 Oct

2025 June


