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/TF: OCHOBHbIE XapaKTePUCTUKN

 Teneckon: 48” LlLUmunar,
Ob6cepatopusa MNanomap, Kanndpoprua, CLLA
* [one 3peHua: ~ 47 rpaa?
e CKOpoOCTb cbeMKM: o 4300 rpaa? / yac
* HomMHanbHasA NPoOAO/IKUTENBHOCTb 0630pa: 3 roaa
* OTKpbITble AaHHble / YyacTHMKKM npoeKTa / Kantex: 40%/
40%/ 20%
 @unbtpbl BNonocax: g/ r/i
* HomwuHanbHoe Bpemsa sKkcnosunymnm: 30 cek
* [nybuHa ogmMHo4HOM aKkcno3suumm (50): 20.8 / 20.6 / 19.9
* KayecTBo n306paxeHua (nonywmpuHa): 2.1”7 /2.0” / 2.1”
e [JleteKkTtopbl: 16 x 6k x 6k = 576 Mpix, 1.0” / nukc
 (0630p Heba K ceBepy oT & ~ —30°

* bbICTpbIN, WMPOKONOAbHbLIN 0630p Heba:
6bICTpble, MONoAbIe U PeaKne TPaH3UEHTDI
OM un3nydyeHue UCTOYHUKOB [B-n3nyyeHun
kocmonorua (CH tuna la 8 MectTHom Ob6beme)
nepemeHHble 3B€34bl U 3aTMEHHbIE ABOWHbIE
CUCTEMDI

- 06beKTbl Co/IHEYHOM CUCTEMDbI

PTF/iPTF, 7.3 deg? ZTF, 47 deg?

https://ztf.caltech.edu Bellm+ 2018, Graham+ 2019, Masci+ 2019, ...



https://ztf.caltech.edu/

/TF: cuctembl 06paboTKM M pacnpedeneHma AaHHbIX
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Cnctema 06paboTKM CbipbiX AaHHbIX @ IPAC

inputs: pre-processed CCD-quadrant science (sci) image
& mask; reference (ref) image; PSF-catalogs; parameters

v

initialize bad-pixel mask using specific “fatal” bits
v

map ref image PSF-catalog sources to sci image frame
v

filter reference PSF-catalog sources to retain point sources

v

match photometric throughput of sci image to ref image
v

resample/interpolate ref image onto “distorted” sci image

v

create effective/overall image mask using sci & ref masks

compute differential bc:gnd image & subtract from sci
v

derive pixel-uncertainty map for sci image
v

derive spatially-varying PSF for science image
v

derive pixel-uncertainty map for resampled ref image
v

derive spatially-varying PSF for resampled ref image

PSF-matching & image :ifferencing using ZOGY
v

QA metrics on difference image products
L

assign quality flag to diff image: 1=usable; O=bad
v

detect point-sources in diff;

aper. phot.; filtering: edge-

dist, S/N, elongation, fluxrat
v

filter using more expensive (pixel-

based) metrics: nneg, nbad, sumrat No
v

PSF-fitting; filter on X2, aper-psf mag diff
v

find nearest ref source; solar syst. object
v

run ML classifier; store RB scores
3

threshold on RB; store transient info

for later DB loading; generate cutouts
¥

detect streaks (“fast” moving objects)
£ 3

PSF® linear fitting; compute features
L 2

simple filtering; run streak ML classifier
E3

threshold streak ML score; make cutouts
L 2

archive select products; load QA/features into DB
2

copy subset of QA & streak products to ztf-depot
v

<

derive pixel-uncertainty map for difference image

store point-source transient info in alert packets; ZADS

.TF

Masci+ 2018
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ObbeMbl AaHHbIX / CTAaTUCTUKA

# skcnosunumn ~700 Ob6bem 0b6p. AaHHbIX ~3.2Mb
E:ggpp::g:i:%'e ~1Tb OnopHble n3obparkeHusn ~60 Tb
# onopHbIx n306p. no
Ob6paboTaHHble AaHHble ~4 Tb P P ~2.8x10°
KBagpaHTam MN3C maTtpuy
# «cbipble» 50-anepTbl ~10° - 106 Kpusble 61ecka ~50 Tb
# aneptbl, otobpaHHble N ~103 - 10° # «matchfiles» ~2.8 x 10°
# «coipbie» uam. 030 ~104-106 ' \PPT) dotometpudeckux o0 40
M3MEPEHMIN HA IMOXY
# 030, otobpaHHbIEe N ~102- 103 # (an.) poTomeTpuueckux ~230 x 109

N3MEPEHNI HA INOXY

MawwnHHoe/rnyboKoe obyyeHune -> NogMHHbIe acTpodpusnyeckne cobbiTma / 06bEKTDI



CTpyKTypa aneptos B AVRO-popmaTe

63x63 nuKc 32-6uTtHble n3o0bparkeHns

YHMKaNbHbIN
naeHTnduKaTop
(8 pagnyce 1.5”)

o*
R
.

ZTF18abcgefg

NEW

REF

185
19
195
20
205

SuB

"ra": 266.9861197, ‘.‘"
"dec": 34.932663,

"magpsf": 19.985475540161133,
"sigmapsf": 0.89429832355546951,
"chipsf": 3.1759517192840576,
"magap": 20.22570037841797,

.
R

ApX1BHble AaHHble

3a nocneaHue 30 aHewn
https://zwicky.tf/4t5
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napametpbl ZOGY
MoANMHHbIN/PanblUNBbIA?
3Be3aa/ranakTuKka’?
Banxkanwmne NcTouHMKK
Banxkanwunim o6beKkT CC
ApXuBHble AaHHble

Pasmep naketa: ~80 Kb
CTpyKTypa obHOBANAETCA
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https://zwicky.tf/4t5

/TF: anepTbl U KPMUBbIE B1ecKa

Ha Tekywmnmn momeHT: 6onee 215M aneptos, 3.1B nHanBmnayanbHbIxX
KpuBbIX 6aecka

[My6anyHble anepTbl AOCTYMNHbI B Pea/IbHOM BPEMEHUN Yepe3 «OpoKepoB» U
apxms

N306parkeHuns n Kpusble Baecka -> pennsbl gaHHbIX (DR2 BbinyueH

HeAento Hasag) https://www.ztf.caltech.edu/page/dr2
fporpam- Kafka- Maccosbii
Cepsuc MHble YBegomneHus
NOTOKMU aocryn?

dunbTpbLI
LCO MARS [a Het - Het JSON Het
ANTARES Het Python Slack Na Python (Oa)
LASAIR [a SQL - Het Het
Uw HeTt HeTt - HeTt HeTt [a
ALeRCE Na (Aa) - Het JSON Het

@ MARS /\
|— ":’:‘ Make Alerts Really Simple AN;tES LASA]R .TF ALERT ARCHIVE


https://www.ztf.caltech.edu/page/dr2

/TF: anepTbl N KpUBble BecKa

Kowalski: cucrema ana apdpektmsHom pabotbi €
60NbWMMM ACTPOHOMUYECKMMM AAHHbIMU [6a3bl
NaHHbIX, Beb-MHTEpdenchbl, NporpamMmHble
nHTepdemncol|

- 30+ KaTanoros (Gaia, PS1, 2MASS...) [~*30 TB]
- 60+ aKTUBHbIX 0O3€POB, KaK aCTPOHOMOB, TaK "
NPOrpPamMmHbIX CEPBUCOB
- [1ecATKN-COTHU MUNJIMOHOB 3aMPOCOB B A€Hb
- HepenaumoHHaa 6a3a aaHHbIXx MongoDB
- Kafka-notok aneptoB n3 IPAC
- Kpocc-maTy + ucnonHeHue KnaccnPurKaTopos
MO/TO B peXknme peanbHOro BpemeHu

https://github.com/dmitryduev/kowalski

ML/DL models Kafka consumer

[
-— Alen stream
API

ylhon client Light curves

HTTPS
—> —».
| .' mongo External
< - ‘ g Catalogs
web GUI

traefik.io
reverse proxy /
load balancer

multiple aiohttp in: ta
managed with gunicorn

ZTF Alert 900284953915015002

Alert packet contents &,

Cross-matches with external catalogs within 5" and detection history for ZTF19aanhhal

e

e

Composite light curves for ZTF19aanhhal

it
st
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https://github.com/dmitryduev/kowalski

MalwwnHHoe/rnybokoe obyyeHne B ZTF

braai: bogus/real adversarial artificial

intelligence

 CBEpTOYHas HeMpoceTb ANS
KnaccupumKaumm aneptos
(noaAnHHbIN/PanbMBbIA)

e ~1-2% NOXXHO-OTPULATENbHbIX U
JIOXHO-MONOXKUTENIbHbIX PEeLIEeHUN

https://github.com/dmitryduev/braai
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DeepStreaks: naeHTMdMKaLMA OKONO3EMHBbIX 00> Hosnesd ‘.
06beKToB N G o
*  AHCambnb KnaccMPpmMKaTopoB HA OCHOBE :%g vl AT
CBEPTOYHbIX HEMpOCceTen % +:ti4;+ eyt
*  <1% NOHO-OTPULATENBHBIX U JIOMKHO- (o) I M A
i B

NONOXUTENbHbIX PeLLeHM
e OTKpbITO 601ee 80 OKON03EeMHbIX aCTeponaoB

kd kd kd v
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https://github.com/dmitryduev/DeepStreaks 05 05 ‘>°-5

20.0 +



https://github.com/dmitryduev/braai
https://github.com/dmitryduev/DeepStreaks

bpoKepbl anepToB BHYTPW NpoeKTa ZTF

Total Number of SNe: 430 | la: 206 | 11: 88 | 10:12 | Ic: 8

2= view source

&= query database

d'— view report

- -
at an observing run

MW scan for candidates

4 add source

g transfer source

% ToO Marshal

schedules

Welcome, Mansi

Currently Displaying For
AN Your Slence Programs o

newsfeed

Transient Advocate: n/a

Paula Szkody Eommenled on ZTF18aaznfkp:
"known DN MN Lac’

Anna Ho uploaded a P60 (SEDM) spectrum to
ATLAS18sld from 2018-08-06

Anna Ho commented on ATLAS18sid: *I putin
ATLAS photometric points from ATels"

Anna Ho uploaded ATLAS photometry to

ATLAS18sld

Sjoert van Velzen commented on
ZTF{8aajupnt: "BH mass from M-sigma ~1e7
Msun"

Anna Ho set the redshift of ZTF18ablglzp to
0.0414

Suvi Gezari commented on ZTF18aajupnt
"Nucleus brightened in NUV from 19.0 mag
(GALEX) to 17.9 mag (Swift)"

Suvl Gezarl classified ZTF 18aajupn! as "TDE"

Suvi Gezarl commented on ZTF18aajupnt:
"Tyrion Lannister ZTFbh SWG name"

Kasliwal+ 2019

GROWTH Marshal:

* 150+ acTtpoHomoB
* 40+ Hay4HbIX NpPOrpamm
* 3000+ CH

* 37 Teneckonos Nno BCEMY 3eMHOMY LLapyY

customize

scriptions

next runs
2018-08-07 Keck1+LRIS
2018-08-12 P200+DBSP

P60 schedule

most viewed
M this week

ZTF18abldcpu
297 views

ZTF18abkhghk
111 views

ZTF18abefdzu \SN Py
99 views
»
ZTF18abkmbpy | .
83 views =
i

http://growth.caltech.edu

GR&WTH

Global Relay of Observatories Watching Transients Happen

Taiwan

AMPEL
Nordin+ 2019
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http://growth.caltech.edu/

/TF TOO marshal

* OTcnexkmBaHue onoselweHuin/aneptos LIGO/Virgo, IceCube, Fermi, Swift...

* OnosBelleHMe 06 MHTEPECHbIX COBbITUAX

* OnTMmanbHoe naaHUpoBaHMe HabntoaeHuit Ha ZTF, DECam, KPED, Gattini...

* B3aumopgeinictBme c poboTU3INPOBAHHbIMU TEIECKONAMM, OTCNEXMBAHME HabatoaeHNI
* ABTOMAaTM4YecKasa reHepauuna umprynapos GCN

ene < i o Not Secure — skipper.c: v o, h )5

'| ene < o | @ Not Secure — skipper.ca ’ Ol b [»a GROWTH ToO Marshal
GROWTH ToO Marshal
Create Observation Plan
190426 15:21:55 (3 hours ago) a» G €D aID

https://github.com/growth-astro/growth-too-marshal



https://github.com/growth-astro/growth-too-marshal

[TepemMeHHble UCTOYHUKN U 0O6beKTbl CONHEYHOM CUCTEMDI

e ZTF Variable Marshal: rpadpunuecknin u nporpammubi nHTepdemnc 4ocTyna K KpUBbIM
bnecka ZTF

* Apxus, nocneaytouine HabnogeHna, «MapknpoBka» ansa MO

* SSM: otbop HabnoaeHun, otpmnnbTpoBaHHbIX DeepStreaks ana otnpasku B LieHTP
Manbix MNnaHeT

ZTF Variable Marshal ZTF Variable Marshal

ZTF Fast Moving Object: DeepStreaks Review Page
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https://github.com/dmitryduev/ztf-variable-marshal




