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HETG GTO Science Program

Jargon list:  
AGN: Active Galactic Nucleus 
BH:   Black Hole 
ISM:  InterStellar Medium 
NS:   Neutron Star 
SN:   SuperNova 
ULX: Ultra-Luminous X-ray source 
SNR: SuperNova Remnant 
XRB: X-ray Binary 
LMXB: Low Mass XRB

         Proposal Cycle 25  Jan 2024 ( 463 / 608 ks)  

★ULX/NS:   M33 X-8    45/85 ks  Pulsar wind outflow, absorption lines 
★  Stars: ζ Puppis         150/190 ks  Stellar winds, long-term monitoring 
★XRB:  4U 1626-67       58/94 ks  Ultra-compact binary pulsar line shapes and torque-reversal 
★XRB: Her X-1              49/50 ks  Pulsar accretion disk/wind dynamics during outburst (TOO) 
★ISM: GX 9+9             82/190 ks  Galactic silicon absorption edge survey

         Proposal Cycle 26  Jan 2025 ( 151 / 639 ks) 

 XRB    4U 1626-67    29.3      100.0        Ultra-compact binary pulsar line shapes and torque-reversal     
 XRB    Cyg X-2         15.9      139.0        Low-mass X-ray binary 
 XRB    Vela X-1         56.8      150.0        Monitor as NS orbits in the wind 
 Stars    γ2 Vel                0.0      100.0        Colliding wind binary 
 Stars    ζ Tau               48.8      100.0        γ-Cas type Be star, phase dependent emission? 
 BH      GW Transient    0.0      300.0        LIGO source followup (TOO) 
 NS       Terzan 5 X-2     0.0      200.0        Neutron Star outburst (TOO)
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LETG GTO Science Program

AGN: Active Galactic Nucleus 
BH:   Black Hole 
ISM:  InterStellar Medium 
NS:   Neutron Star 
SN:   SuperNova 
ULX: Ultra-Luminous X-ray source 
SNR: SuperNova Remnant 
XRB: X-ray Binary 
LMXB: Low Mass XRB

         Cycle 25  start Jan 2024   (171 / 343  ks) 
★ISM: (Predehl/MPE)      HD 115247                               57/59 ks     Galactic bubbles absorption (LETG/HRC-S; w/ eROSITA) 
★ISM: (Predehl/MPE)      HE1338-1423                           58/59 ks     Galactic bubbles absorption (LETG/HRC-S; w/ eROSITA) 
★ISM: (Predehl/MPE)      LEDA407                                 28/59 ks     Galactic bubbles absorption (LETG/HRC-S; w/ eROSITA) 
★AGN: (Kaastra/SRON)  A1550                                       27/166 ks     Outflows, variability

         Proposal Cycle 26  start Jan 2025   (118 / 280  ks) 

★  SBR (Predehl/MPE)      Hoinga                    0/70      SNR, eRosita discovered (ACIS-I/NONE) 
★ SNR (Predehl/MPE)       PWN j1631-4721   0/70       Pulsar wind nebula morphology (ACIS-S/NONE) 
★ AGN (Kaastra/SRON)    NGC 5548          118/125     Outflows, variability (HRC-S/LETG;  w/ Xrism, XMM, NuSTAR, HST) 
★ AGN (Kaastra/SRON)    RXJ 1131-1231      0/15      Quasar microlensing (ACIS-I/NONE; w/ALMA) 

Hoinga
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HETG/LETG Activities Summary

Performance July 2024 — April 2025 

HETG/ACIS-S:    1526 ks 
• 70 observations on 24 targets (20 GO, 37 GTO, 1 DDT, 11 TOO, 1 CAL) 
      
HETG/HRC-I:  29ks 
• 2 observations on 1 target (Cal) 

LETG:    
• LETG/HRC-S:  263 ks, 23 observations, 5 targets (4 GO, 13 GTO, 6 CAL) 
• LETG/ACIS-S: 263 ks, 15 observations, 4 targets   (2 GO, 13 Cal) 
• LETG/HRC-I:      2 ks,    1 observation,  1 target  (Cal) 

All instruments:       11.03 Ms   (84%)      768 observations, 352 targets 
                                      (499 GO, 64 GTO, 27 DDT, 29 TOO, 59 CAL) 

Grating instruments:  2.08 Ms   (16%)    111 observations,   32 targets 
                                       (26 GO, 50 GTO, 1 DDT, 11 TOO, 23 CAL) 

Grating performance is nominal.
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http://tgcat.mit.edu

TGCat Status

<http://tgcat.mit.edu/dev/tgcat/tgTrend.php>

http://tgcat.mit.edu
http://tgcat.mit.edu/dev/tgcat/tgTrend.php
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TGCat Uses
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HETG Observations Historical Trends

Exposure per target, and number of visits Exposure per month, and cumulative exposure
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LETG Observations Historical Trends
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Historical Trends: Cumulative Exposures
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Calibration Updates

ACIS High-T Operations:  OK to use HETG  
     (but for warmest temperatures, offset to low CHIPY). 
      A warning is given in the Verification & Validation report if limits are exceeded. 
      Software changes for intra-observation temperature variations is under investigation. 

HETG  2nd and 3rd order efficiency calibration:  in progress.  

Line-spread-function parameters for HETG/HRC-I and off-axis pointings:  in progress. 

Example of ACIS focal plane temperature excursions during an observation:

-110 C limit
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Some Scientific Results Published in the Past 10 Months (1/3)
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Some Scientific Results Published in the Past 10 Months (2/3)

How to de-confuse dispersed spectra — several 
types of overlaps (handled by “criss-cross” code 
from David Principe.)

 Ori E  1.5 Ms when cleaned; Fe and Ni 
lines show significant under-abundance 
relative to Solar values.

θ
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Some Scientific Results Published in the Past 10 Months (3/3)

“Forward folding” (convolution), and 
“unfolding” (approximately, division by a 
response).   

Bottom line: unfolding helps one be 
guided by source physics, rather than 
detector features.   Unfolding is very good 
for visualization of high-resolution spectra 
(gratings), and “good enough” for much 
low-res spectra IF DONE RIGHT!

Detector response  
dominates the 
shape.

Unfolding shows 
the source spectral 
distribution.

Unfolding helps compare different 
instruments, even low-res NuSTAR to 
Chandra/HETG — the offset is real 
(larger than unfolding uncertainties) 
and shows source variability between 
observations.

XMM/RGS data gaps 
are cleanly removed 
by proper unfolding.

count rates

unfolded flux

HETG
NuSTAR
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25 years of HETG-supported Postdocs and Graduate Students

Postdocs 

Rozenn Boissay 
Bram Boroson 

Esra Bulbul 
Daniel Castro 
Lia Corrales 

Tracy Delaney 
Daniel Evans 

Sarah Gallagher 
Jonathan Gelbord 
Victoria Grinberg 

Ming Feng Gu 
Sean Gunderson 
Sebastian Heinz 
Paul Hemphill 

Wynn Ho 
Li Ji 

Mario Jimenez-Garate 
David Kaplan 
Peter Kosec 

Jasmina Lazendic 
Julia Lee 

Ana Lia Longinotti 
Sera Markoff 

Kendrah Murphy 
Joey Neilsen 
Patrick Ogle 

Thomas Pannuti 
Pragati Pradhan 
David Principe 

Ioanna Psaradaki 
Daniele Rogantini 

Paola Testa 
Patrick Wojdowski 
Mackenna Wood 

Jonathan Wu 
Jun Yang 

Yangsen Yao 
Andrew Young 

Shuo Zhang 

Graduate Students 

David Buote 
Nat Butler 

Kathleen Early 
Tamer Elkholy 
Yao-Ching Ku 
Taotao Fang 

Maya Farhoud 
Derek Fox 
Eric Gaidos 
Rob Gibson 

Amalia Hicks 
Una Hwang 

Tesla Jeltema 
Adrienne Juett 
Miriam Krauss 

Joshua Migliazzo 
Jon Miller 

Alberto Moel 
Gabrielle Owen 
Rob Rutledge 

Mark Schattenburg 
Michael Stage 

David Um 


