
Indian participation in 
Subaru telescope

Surhud More (IUCAA)



● The Hyper Suprime-Cam Survey weak lensing working group
● Mapping out dark matter in the Universe: sharp, deep and yet very wide maps*
● Cosmological constraints from cosmic shear power spectrum studies*
● Tight constraints on lunar mass primordial black holes*
● Ongoing survey to discover Planet Nine in the outer Solar system
● Mapping out the boundary of the dark matter halo of the Milky way using RR Lyraes

                                                                                                   * Results covered in SUM2018
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Adapted from slides by G. C. Anupama (IIA)
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● Strong interest in developing 
Indo-Japanese collaboration



Instrumentation @IUCAA

Robotic AO installed at 
Palomar (w/ Caltech)

DOTIFS integral field 
spectrograph for Devasthal 3.6m

Aditya L1 Solar UV Imaging 
telescope



TANSPEC

TIRCAM2

DOTIFS4kx4k CCD imager

Faint Object spectrograph

● Various institutes involved in 
the instrumentation

Near-IR spectrograph
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Backup slides: Science projects (more personal view)



● Dark matter map using weak gravitational lensing
● Statistical properties of dark matter map encoded in cosmic shear
● Growth of structure can probe sum of neutrino masses, dark energy 

models

Planck prediction for 
cosmological constant model

Cosmic shear surveys 
measure lower clumpiness, 
ability to probe breakdown of 
simple model

Hikage, Oguri, Hamana, More et al. 2018 (under review)
Chairs of the HSC weak 
lensing group: Hironao 
Miyatake and SM



● Primordial black holes were suggested as dark matter candidates (Hawking 
1974)

● Monitoring Andromeda for a single night rules out lunar mass black holes
● Long term campaign ongoing for 10 Msun PBHs (PI: Takada, M.)

Test PBHs as 
GW sources 
(ongoing intensive 
program)

Niikura, Takada, ..., More et al.  (Nature astronomy, in press)



● Planet Nine predicted based on orbits of far away trans-Neptunian objects
● Ongoing search with Subaru telescope (Japan-side proposal: Yoshida, F., 

More, S., et al. / Keck exchange proposal: Brown, Batygin, et al.)
● Awarded upwards of 18 nights over four semesters so far (upcoming 

observations next week).


