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Gamma-Ray Burst and Supernovae Ia cosmology with machine learning
BERSL (UN—TOHRAEEEDRAS) R FE % v v /XA

Maria Giovanna Dainotti (main supervisor) | NAOJ, DoS, Mitaka Campus
(DoS, NAOJ), Kazunori Kohri (DoS, NAOJ).

REZDOF0 V=7 NEDOFTR KaBF R T DR

Division of Science Assistant Professor

eI EDHH, EERICHIZEICE T 5 B
OO HEOTFE

From 2024.8.1-2024.8.30
(30 days)

(RATREZ2 PR Y BARAYZ2 AT 2R AL TS 7ZE W)

WFZEOMEE (AN R B & B o1, ROl EZ BEX EEW)

Gamma-ray bursts (GRBs) are among the most energetic and luminous astrophysical
phenomena observed in the universe after the Big Bang. They emit immense amounts of
radiation across the entire electromagnetic spectrum. They are observed up to a very high
redshift, 9.4, and can be used as powerful probes of the high-redshift universe.

Project 1: We will make use of GRBs relationships among relevant GRB observations to
infer cosmological parameters and to investigate the Hubble constant tension, which is the
discrepancy between the value of the Hubble constant derived from Supernovae Ia (SNe Ia)
and the data from the Cosmic Microwave Background (CMB) radiation.

Project 2: We will investigate and combine different samples of SNe Ia both together and
alone to check to what extent the tension is still present and if it can be approximated as a
slow decreasing trend of the redshift as in the paper of Dainotti et al. 2021, 2022.

Project 3: Currently, only about 26% of total sample of GRBs have known spectroscopic
redshift. The challenge is to provide redshift estimates for as many GRBs as possible. There
1s, however, another caveat: GRB afterglows fade away extremely rapidly. By the time the
telescope can point toward these events to study, the afterglow may already be too dim to
be observed. Also, there is a limited number of telescopes available, so high-redshift
measurements are difficult to measure. Therefore, we craft a machine learning strategy to

detect high-z GRBs which can then be used for cosmological studies.

Rl FIH

Basic knowledge of English is required

AE &4 2 BEE 91

Use of either python, R, or Mathematica is required
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FY2024 NAOJ / SOKENDAI Summer Student Program Instruction Plan

Research Topic
The Galactic Anticentre Stellar Structure and its superposition to the Milky Way Warp

Name of Supervisor(s) Campus
Pau Ramos Mitaka
Miho Ishigaki

Representative's NAOJ project affiliation Job title (SOKENDAI)
ND A B P Bh#
Period of research guidance Number of days actually required for research
August 1%t — August 16t out of the period shown on the left:
12

The outskirts of the Milky Way’s stellar disc, where the weak self-gravity and the long
orbital periods can preserve structures for billions of years almost frozen in time, is one of
the ideal places to delve into the past of our Galaxy. This project of Galactic Archaeology
will consist on a holistic study of the Galactic anticentre and a first step towards

understanding the complex morphology observed with different tracers, like Cepheids.

The student will have to compile the known information on the bending wave that deformed
the disc and caused conspicuous overdensities like the Monoceros ring, homogenise the data
into a single, coherent reference frame and compare it with the warp detected by Cabrera-
Gadea et al. 2024 and 2024b (in prep.). This will require understanding how distances are

derived and paying close attention to possible biases among the different tracers used.

Figure: Artistic impression of the Milky Way disc,
deformed in accordance to the observations of the
Galactic anticentre. The Monoceros ring and other
TriAndromeds SRS o - ' ‘ overdensities are label according to their estimated
Galactocentric radius and height above or below the

mid-plane.

Credit’ Heidi Newberg, Rensselaer Polytechnic Institute

Notes

This work is part of an on-going collaboration led by Mauro Cabrera-Gadea to describe and
comprehend the Milky Way disc, its formation and the many perturbations it has received
from “collisions” with external galaxies. If the results produced by the student are used by

the collaboration, they will be included in the corresponding publications as co-authors.

BEIGCTARETOYR—bLET,
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Prerequisites (e.g., basic physics, computer language)
Basic physics, interested in stellar dynamics and/or stellar populations, and not having

issues with reading and understanding scientific English.
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DYTI a Receiver for 21 cm Hydrogen Line Detection
BERSL (UN—TOHRAEEEDRAS) RGN v /R A
SHAN Wenlei Mitaka
REZFOT0 V=7 NEOFTE Kb K T DRk
Advanced Technology Center Associate Prof.
FRE IR WM< BVWTIE
2024-08-5 ~ 2024-08-30

(FTREZRPR Y BRI B ZREA LTS I2E W)

W OWEL (N3] 2 ZEW %, FRofELBEX I

Astronomy and astrophysics are essentially experimental sciences. Their progress relies on
advanced instruments, many of which are developed by astronomers themselves. It must be

an exciting moment that you make scientific discoveries with the equipment that you build.

During the summer school, the student will study fundamental knowledge on receiver
technology and radio astronomy. With the minimum knowledge, he/she will be guided to
DYI a 1.4 GHz receiver with inexpensive, Amason-shop-available components and a
hand-made horn antenna. The receiver is hopefully sensitive enough to detect neutral
hydrogen atomic line radiation from the center of our galaxy. Yes, with your own hand, you
will be able to experience the discovery made by Karl Jansky in 1933, the dawn of radio

astronomy.

ST

The instruction will be given in English mixed with Japanese.

AR &4 2 BhE 4H

No special requirement.
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W ARIAT —JE

REFoOTa vl NEOFTE I T DNk 4

RISE AREHEAE vy =7 K ¥z

Fa AR EDHH, EEEICHZEICE T 5 HE
8/16~8/30 AOHZO 11 A

(FIREZR IR Y BRI Z2 B2 AL TL 72 &)

e OB (W22 ZW %, FRolEZ2BEX SN

INRE Y 27 7 OT R K<y FI13EIZ Yamada et al (202212 X W AFE STV AED,
L—YEER Ot —% ON/OFF ([ZL2ZEZ MY fRE ENTORWAREERH D, L—FF
A A — ROBET —Z 2o CTT AR NEHELZRL D,

INEBEDOTNARER (REHF) ZREOMEESCT7 732 A (MMAEA) 2L > TE{kT 5, B
BT —Z MDD T VR REHEET D ENARETH LMD, S CRE) tHREZHAT AT
3 AR SAAHAICKHG LTEMERN M ETH D, —F7, b—FEEFHIELERE & 52 timE»
FHENTEY, MAEAD 0 (L—WFEERNS L—FRE LT, L—VEEHEEHET%
) DM TLIE LT-EHITF — 2 NS5 TS, ZOL—WEETF—Z 22T LR
~ v 7 13BEIC Yamada et al Q0221 LV A EN TS, 7272 L. L —VEEFOEEHRE
LN IL e — 4% ON/OFF (2 X - TH) 400 A OEB 2~ 9 2 L 33> TV, i
FRSCTIE AN Y KRR T 4 )V HAEIZ K - TGN Z OB B 2 B0 BT 5,

LU s, MR SN IEEMIEZE 2R L—FEEFHT— 2N TED TN DT —
K INBRUERRVESE N D . NV KRR T ¢ W ZALE CIlE 0SB B R Sy 2 LD BRr& S TR0 e]
BEMEN T TC& 72, ZOZERIL (1) ©—% ON/OFF OEMZ D HIZBbndH 5, (2) JHHZEE)
WIXEIROEB N EEINLTEY /N RNAT ¢ L HUUEDNE L TVRV, 72 & O FTREME
PHERI XD, £Z T, L= XA A —RKDOEET—X% 7 42 LU THRIH L, BNRE L
ZIEHRE T — X DEIE & T )V R OEfRNT 2R 5,

Yamada, R., Yamamoto, K., Oshigami, S. et al. Derivation of 1.064 pm normal albedos on the C-type asteroid Ryugu from

laser pulse intensity measurement of the Hayabusa2 LIDAR. Earth Planets Space 74, 166 (2022).
https://doi.org/10.1186/s40623-022-01717-z

ST
N7 =2 2T 2 PETHLH, b LA —F&EEFT —F 2 5 G a7 S e
AL D, FHEICHWD SFBICHEEIT RV,

A &4 5 BEE 4IH
N7, e, HEREREM Y, MIEREREMER L.




13

2024 (EREENIRICE * MR JEs e K OB = — %
Po—RAF2—Fy hFUTTH RES T

Wrges —-~

Bl 22—y a KV EEDOSERIEDRIE 2 fif & B9
HERKL (IN—TOEEEE DKL) FEEFEH T v /8 A
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BLEAFZE Bh#
FEE AR DL, EEITHRICET 5 B
8/1-8/30 ™ 5 H 2 H[H 14 HREEEDTE
(%m%mﬂA AOBMHR L TIROET)

ZEOREEE (RN EARFAEZENZE, FEOMELZBEZ IZEW)
fi%@ﬁ%kﬁéfw-ﬁ%m§wubkéﬁ T OME ZHEE T D DOITIEE O HE
DENLTHNTWDZ ERZ, T2E XIXEEOREMNE - IREICE S EMHEE L. H\Bio
BRI RIER DRES A DA —)v FNKB O L, EFITHEA. (TEE)
REAHETAEOOEEE L THOY LTS

Z O a— A TIIER %Tw%mthE@mw/\ L—yavra{1H 2 & T, RICFEN
EDO XY ICRIEOFMEHET 200 % %5, HEOHGRET VIXE < OBE AR LRV B
EERELTELOEN, HoPIiTmE TRIZLZ VBN RRmBEGEZ b o0, R

RICBTDH LD E, A REENGFET S, 22 TZOa—AD¥yIal—railiE, Z
ng@ CH % B8 C X D piEyE 2k = — K HOSHI %= H\ 5%

m%@m®/\:v~ya/@%%ﬁ%ﬁofméwﬁ%ﬁ%#émm\E@#f@:é
K2 BN E D X5 e BLIZHE > TV D O EEfE L7221 LR 72y, £ I3 HBEO iR
ATV, HEWHOEEZ 2S5, FTL Ty Ial—rara— RoFWZEN-0b, #
BT O 5 WE  —FEOERIEELIT I, RANOHDLGE. ¥ T NRREICESWE
PHEEE(L 2 — RE2ERT 5, ZHERERIT AR ZDO L O RLHE2ES LIS )
2?2 EERARER 2TV, EROBMBEZED D,

FFRoFIH

FEEROMIENFIISINE O F O & BRICHOE THRRIZEF LB b0 ET,
HERLY I ab—a VITHEKROH 5 HFITHEO—HEICHELEL X 5 !

(RIHFE D 2 — AN % httpsi//starevol. wixsite.com/kohtakahashi (Z#5# /& CTJ,)

AifE & 9 2 BEE HIE
VAR ) 0BT 5 70 & FLE) 72 B,
a5 I RN ary ORIEIZR LTINS E L,
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R AE =JE
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BLEAFZE W%

T AR EDHE, ERICHRICET S A
8/5 —8/30 DFH 2 A [

(ATREZRPR W AR 22 AT ZFEA L TL 2 & W)

W OWEL (N3] 2 ZEW %, FRofELBEX I

3 MIERERELL T ORENFHEITITH BT H 2 LR LMNTRY, HERARE L Z X 6
NOVREEEZRFSTEELHROTRHSNTWET, TALOHENED X S K ER
BAROMNE, TA haAS 4 uaP—0@A00 b EREORBGRREZHKNT 2 ETHLEETT,
Vr— AUy TFHEESICL > TN O/ EREREORN G HBRPERSSH Y | K
R[RENTE A ERTE R OIS, “IRKKREFFOEEXOND LI RRBADNR->TNE
T, 722 L, A"EZTAY =l H DN S RO CRBEREOMAD FTHEZ & OIXBLIRR
LENTEY., W OO KB #E (TMT. Habitable World Observatory, LIFE 73 &) (2
L& 55BN EINTHET,

K70 7T AT, RIEEDO RGBT EDOFR « 28U2 0 RKEHEE L BUI SN D 5 e &
DOBIROERE - B FTRER R EREEREOREOMZ BEE S L, RO 9 L FOWEi)e
DT —<IZH YA TWEEL FETT,

- KB RNHER SR Ot eT Y v 7

« JWST COBESRaHH 2 SHHIC B\ 2, KEHROK#ME (D/H S N/C 72 ) O el e DFE
flis % —74" > NEE

Rl FIH

Al &9 5 B F
Python, C, Fortran Wiz kb7 v 77 I 7 oHHE (T 1T Python)
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WFZE O (RN R EZ BN %, IFROMELBEX L ZE W)

FARES = L B — DRI TR S, B & B0 ITERAR L7 2 U
E (7 7~V EEE) TR S CWET, T 7Y EIR TIERIR OB B L OYR
THERR O BUR DB S 4L, Bk % 2 RIKOTERGEL A BF9E T 2 9 2 CHERERER & 72> T
7, Lo, KKWINO7=oHH 7 2V B TS 5000m 7 7 A O @6, 1THz UL o
T IV HETCIEEBER (F—250, R—24 A) DOOBNCROET, —FH T, FH
ZE[E 707 B OB TR KB E S 403 1 B OB 23 FTRE T

SesmtiE o # —TIE, FEROT T~V B O E R E mEE BN M T, SRETERC
£ 2 RIKEG A FEDOIE A D TV E T, IRETFHGHIERLE OMABRIE 21T DR o),
KRADH D E DB L Z FIZL K ElE#in S 0T T~y R BT aTRE T, k.
FEHEMICRET 5 TWH CIIZEHE TIRAZE 2 2@ mREBRSHfR S ET,

Y~ —RATa—T U OT T T NE LT, EEREICHKE LI ERAGEERZ AV,
BB 2R ORI 21TV JREE T35 o0 FEREEBR 1A 7o RIR RIS O M. 38 X OV
B EWEDEIFIT T TP ER A ERRE A A= LD ET, FIfTTHZ DT 5
BEET & L Cld, BERFORNT GHEEEOR T B8 O, Sk ~ 7 v
AL DIEMETR ENFT BN ET,

T T~ BRSO FEE & EBREAEE OB OW T, ERBIAETICH#EEIT O TETT,
0534 00 R SCBLRNE B 2 [ 72 B IR O H 2 FIZB ML TH HVn =<, LA L BREND
LET,

S S
VB L TR DHERIC OV T, EREITO TETT,

AE &4 2 BEE 9
Wy ER LA
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WO (AN H RSl 2 BV 2k, FROMELZBEX ZEW)

[ENLRSCENT A BHIPTCIX, IO AD A BLHET O 3= ) 8LIEEE T & 5 ULTIMATE-Subaru
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HRAKOEOE 2, Wl —2foTU T AT A LTHHEIL, AIERELE ) - THIIEL
THHET, M EEmEE0 2 MR 2 R E S EE T, MR, S nE Tk
WREF CRGFE D E2REICHIE L, BESEDRIPTIRA DO EEL EBT 572 DICHW BT
T FE L7, GLAO TiE, HIERKKD 5 HHIRITITVVE S 7T OfF 6 £ 2B IRAICHIET 25
T, JAWREF & SV E AW T A Z LA HIEL CVWET,

GLAO DBHZ&IE, KFEED O ORYERMEIZIIT T, 7'r b & A 73l GGt 21770 > T
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(1) R REES EOREER : GLAO TIEEZH O E T o —2HW\ 5728, #HESe,
T—H 72 E ORI OREDE Z TR R D I L DM EMERES L FEIC 2 0 15 F T,
AR TIL, ATt o T2 WET L2885 (Airflow, Lai et al. 2019, MNRAS, 484, 5568)
AT, TIXDHEEED F—L2NICBWT, it o —OSREIL CRAET D16 T &Gt
HIL . GLAO I X DI IE~DR B2 L £7,

(2) REREFEOIEEEOFHAFECET 8% : GLAO TiXEEMiiEICERE 1.2m O
KMOFETERIEEZ HWE T, ZO7, AIEEE O FEERE T OBE X8 2 E80 0% LT
HWUET, ARRRETIE, IRERISEOINERE LY., v M & A 7wt o —2 AV CEHI
HFREEABFL, HFEVIaL—a AWML £,

et IE: NU A BUAET O 1L TR 21TV E T, £72. FENAEIC L > TIRILTEMGR T
DOAFDOERGITWET, MWETICIL, TIX2EEETOEM ., BRICEDL S F—2L4 L DX,
BHORFR EOBS LR ITTENVEZ I TVET,

ATE &4 D BER3IH  Jt, B O B 22 505,
M TIEH Y FEAD, Python 71 7T X 0 7 ORGSO 5 FHNEE LWTT,
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