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Future radio facility

DSA-1650 SKA-mid SKA-low

CHORD HERA FAST core  array

small-D, big-N
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● Field of View (FoV)  ∝ λ / D
● Sensitivity  N D∝ 2

● Localization precision  ∝ λ / B
● Telescope cost per sensitivity  ∝

(N D3) / （N D2）= D 

Why ‘small-D, big-N’

Computing cost is cheaper
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Digital backend for radio array

B-engineF-engine

● Data rate  N∝
● Computing cost  N ∝ （B / D）2

Big challenge in data processing



  5

F-engine

Geometry delay

Element 1

Element 2

Integer sample delay 
+ 

Fractional sample delay
+

Complex gain

ARGOS
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F-engine for ARGOS

Crete, Grace
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F-engine for ARGOS
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B/X-engine
Beam-forming Radio imaging

≈
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B-engine for MPIfR CryoPAF

● Dual-pol 128 elements

● S-band (1.3-2.6 GHz)

AMD Alveo™ U55C
FPGA accelerator

● Low cost
● Low latency
● Low power consumption
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Survey with radio array

● Better RFI mitigation

● Baseline subtraction

● Better candidate classification

● Much more computing power required

● Much more power consumption

Strength: Weakness:

We need to better software
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TransientX

Lin et al. 2026, ApJS

Zhang et al. 2026, arxiv

widely used 
around the 

world

https://github.com/ypmen/TransientX

Men* & Barr 2024, A&A
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PulsarX

Men* et al. 2023, A&A

MeerTRAP SPOTLIGHT, GMRT

~50 times faster than presto
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Transients and Pulsars with MeerKAT

Targeted pulsar searches:

● SNRs, PWNe

● unidentified Fermi gamma-ray sources 

● Globular Cluster Searches 

● Extragalactic pulsar and transient searches 
Barr* et al. 2025, Science

A possible first pulsar black-hole 
binary system!
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MPIfR-MeerKAT Glactic Plane Survey (MMGPS)

● MMGPS-L (complete): 78 discoveries

17 binaries

● MMGPS-S (ongoing): 9 discoveries

6 close to Galactic center

● MMGPS-UHF (ongoing): 66 discoveries

in 100 hrs, 300 hrs left Padamanabh* et al. 2023, MNRAS
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Long-period Transient (LPT)

Hurley-Walker et al. 2023, Nature

GPM 1839-10
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GPM1839-10 with MeerKAT

● Down-drift sub-structure similar to repeating fast radio bursts
● Faraday conversion behavior
● Down-drift polarization conversion with absorption

Men* et al. 2025, Science Advances
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GPM1839-10 with FAST

● Incoherent summation of OPMs
● Stable DM and RM
● Cyclotron absoption

Men* et al. 2026, SCPMA
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未来研究计划
● 长周期源研究
● 密近双星搜寻
● 建设超宽带大视场阵列

希望各位老师同学多多支持，感谢！

武汉军山

一期建设4x8面2米口径抛物面天线，预计每月探测到
1-2个FRB；天线、馈源、前端系统、数字终端系统和数
据处理流水线全部实验室自研，成本大约200万。
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