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A NASA Near Earth Object Dbservations Program

Op Becenka PapeBa
Aumyo Kapakawes, UBenuH leoprues Cranucnase Lepes, Beprun Motos, leHunua CoitHoBa, Utaii Mpyaes, LlaHko
MoppaHos, Bopucnas Hepaenues, UsaH Monos, Hepaenuo /Mlackos, Metwvp Jackanos
AcTpoHOMUUecKa obcepBaTopua n nnaHetapuym “Hukonai KonepHuk”, BapHa
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Astrometrica

MPC Report Testing

NASA WISE Search

Asteroid Search

IASC Staff

Astrometrica

Astrometrica software, installation guide, & instructions with
practice inage sets.

Astromeirica Software & Files
Download these files onto the Desktop.
A strometrica File

Configurations File

Quick Start Guide
Download this guide to set-up and use Astrometrica.
Quick Start Guide

Discoveries & Observations

Instructions & Practice Image Seis for Asteroid Searches

Download these files to practice Astrometrica and asteroid searches.

Instractions for Automated & Manual Searches
Guide on True & False Signatures
Practice Image Sets (6)

Instructions for NEO Confirmations

Download these files to practice Astromettica and NEO
confirmations.

Instructions for Accessing Image Sets

Insttuctaons on How to Stack & Track Image Sets

Astrometrica image




Using Astrometrica, the students run the “moving object utility” followed by a deep
search into the images with the “blink utility”.

w - [5]x

= | FEE OBH| 7 WE oGNS B %L e

Verify Object 2/7 (1.29"/min, PA 356.3°) '

Dizplay PSF- Fit

= = 37396
= = 3 = #
Zoom | 2x Center | Pog. 2 Freq. |_J = 25797
Infarmation SNR =202
00000006, 2006 2. REDUCED FIT Flux = 26244
2007 02 22.043550 [1:.0242.7 UT) F/HM = 4.3"
RA=04552170 De=+5327009 B=19E Fit M5 = 0.093

Object Designation

2006'7¥2 | [kosvozy pr—

X

Stars Ref. Stars | Ref /st | Fit Order dRA dle Hef.a’F‘hot.| dmag
3850 735 593 3 n.og" 0o 713 0.25mag

000000062006 Y2 REDUCED. 3310 737 290 3 0.0g" 0.0 715 0.28mag

Nainiiminina e n e il el ExTnk Bl CES | =t bl - e Bai=ll f'eBai=ll Fugmin] P T | =



Pesyntatn: 2012-2013 roanHa

HabntopatenHn KamnaHmm

. Pan-STARRS Asteroid Search Campaign: 10.03.2014 - 14.04.2013
International Asteroid Search Campaign:13.02.2013 - 20.03.2013
Pan-Bulgarian Search Campaign: 07.01.2013 - 09.02.2013
International Asteroid Search Campaign: 25.10.2012 - 29.11.2012

. International Asteroid Search Campaign: 14.08.2012 - 13.09.2012
International Asteroid Search Campaign: 02.05.2012 - 10.06.2012
International Asteroid Search Campaign: 28.04.2012 — 02.05.2012
International Asteroid Search Campaign : 23.03.2012 - 27.04.2012
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Ekun: Beprun Motos, eHuua CvitHoBa, Uraii Mpyaes, LlaHKo
WoppaHos, Bopucnas Hegenues, UBaH Monos, Ctanucnas Lllepes,
Hepenuo JlacKkos, lNetbp Aackanos, UBenuH leoprues




Actepongun, Konto cme obpaboTmnam 3a nepmoaa
anpun 2012 — mapt 2013

2003 DC14, 2013 AE4, 0GS6175, P1068EB ,UD9EE19, UD1BD04, P106AXX, 13SFAK, TOV81K, UDA17B8,
2013 CF129, 2006 FJ9, P106CQS, 2003 CN17, 2013 DB1, UDA17B8, 2013 CF129, 2006 FJ9, P106CQS,
2003 CN17,2003 CN17, 2012 JR17, 2012 JR17, P1040ODI, 2012 QO10, 2012 QQ50, 2012 UD, 2012
TO231, TVv88160, 2012 UK171, TVOE133, 2012 VF46, 2012 VC37, 2012 VH46, 2012 VF82, TV94ECB,
2012 WS3, 2012 WQ, 2012 TA79, 2012 UX27, 2012 UD, 3908, 2012 US136, 2012 TP274, 2012 US9,
P104TTQ, TV9135F, 2012 UW68, TV10B4A, 2012 VV76, 2012 VH77, 2012 VF46, 2BH0041, 2BH0041,
2012 UA34, TVPS2A0,TVPS291,TVPS292,TVPS293,TVPS29C,TVPS29D,TVPS29),TVPS29L,TVPS2FY,
TVPS2FZ, TVPS2GO, TVPS2G1, TVPS2G2, TVPS2G5, TVPS2G5, TVPS2ME, TVPS2MG, TVPS2MF,
TVPS2MH, TVPS2ML, TVPS2UR, TVPS2US, TVPS2UT, TVPS2UV, TVPS2UU, TYB76B3, 2012 XE112,
UABE6B1,2006 WR1, UA3C27A, 2013 AA32, 2062, 2013 AT76, 2013 BY45, 2013 AF69, UAB861C, 2012
YQ3, 2012 YQ1, 2013 AG60, 2013 AV60, UB01B9C, 2013 AV60, P105PEX,2013 AM60, 2013 BC74, 2012
XE17, 2012 YK7, UA338F3, 2012 QR50, 2012 XH55, 2013 AW60, 2013 AQ72, P105PEW, 2013 AV60,
2013 BV15, 2012 Vi82, 2012 PP28, UA802ED, 2013 AN20, 2012 XR134, 2010 BB, 2007 YK, 12711, 2013
AB53, 2013 AW52, 2012 XS111, 2012 YQ1, 2012 VIi82, UA86BDS, 2012 XG55, 2005 CF41, 1999 CV3,
1998 QE2, 2013 AA2, 2002 RC118, 2013 AG76,P105RFG, 2012 YL6, UABEB45, UA804CS5, 2013 AB32,
2012 MM11, 2013 AD32, 2013 AW52, 3908, P105RFH, P105RFG, 2012 XP111, UA3309D,\ 2013 AJ11,
UA874C5, 2011 BB45, P105E53, 2001 CP44, 2013 AJ91,UB901C6, UAB93E6, UABF261, 2012 YPS6,
P105BSU, 2011 BA45, 2009 HB82, 2013 BE19, 2005 GW119, 2013 BC18, UABBB3F, CE89524, 2013
AO20, 2012 YN6, 2012 XHS55, 2008 EQ7, 2013 AY52, 1994 VA1, 2012 XS93, UABBASE, LB4020, 2012
XD55, 2013 AS27, 2013 AV60, 2012 Vi46, 1991 AM, 2005 DD, UC95B57, 2810022, 2000 CR101, 2000
NL10, 2003 NC, 2007 EJ26, 2012 LD1, 2012 LE11, 2012 LG11, 2012 NN, 2012 OB1, 2012 PA, 2012 LJ6,
2008 XE2, P1041FE, TQ135E, TQ91389, TR1AC69, 2007 EJ26, FX134, 1999PJ1, 2002XG4, 2012MA7,
2012 OB1, 2012 OD1, 2012 PJ6, 2012 PM28, 2012 PP28, 2012 PP29, P104965, n mHOro apyru...



Hap 400 HabaogaTenHu nonera,
600 npocnegeHun actepouga € U3UNCIEHN eKBAaTOPUANTHU
KOOpAUHATU, 2 NOTBBPAEHU OTKPUTUA:
Haa 10 oTKpUTU HOBU HenpocaeaeHU actepousa




HOBU ACTEPOUON: 2012 - 2013
2012 WR 1 2012 WQ

NTan Npyaes u Becenka Pagesa

Dr. Veselka Radeva and her student I. Grydev from the Student Astronomy Club (Astronomical
Observatory) in Bulgaria have two discoveries. The follow-ups were taken by Dr. Galin Borisov
from the National Astronomical Observatory - Rozhen (Bulgaria). This was the first time that
follow-ups of student discoveries were coordinated by the students. Congratulation!! Nice job!!

Ho cera B IASC oT 6bnrapckm ydyactHuum ca otkputu 14 HoBu actepouaal




2012 WQ

Orbit Diagram

Note: Make sure you have Java enabled on your browser to see the applet. This applet is provided ss a3 2D orbit
visuslization tool. The spplet was implemented using 2-bedy methods, and hence should not be used for determining
accurate long-term trajectories {over several years or decades) or planetary encounter circumstances. For

accurate long-term ephemerides, please instead use our Horizons system.

L(2012 WQ)

(ZU1Z WQ)
Classification: Main-belt Asteroid SPK-ID: 36
[ Ephemeris | Orbit Diagram | Orbital Elements | Physical

[ show orbit diagram ]

Distance: 2.96 AU

| Orbital Elements at Epoch 2456260.5 (2012-Nov-29.0) TDB

Refe l . (heliocentric ecliptic J2000) Otbit Determinati .
ance :2.748 AU 7__.Mar 30, 2013 QJEE Value Uncertainty (1-sigma) Units # obis US:;::::?“ P1a7r.am ——
” = R : g gégggg% 2/2 AU data-arc span 27 days
2'7,{05,{91 . AU first obs. used  2012-11-16
| 3 D he deg last obs. used ~ 2012-12-13
|: — — #
pad [ v Date Label ™ Planet Labels node 115. 16487 a deg R
Date peri 317.23910 n/a deg fRMS 047
— = . M 357.40273 / de s :
1 Day v Distance v Object Label : AT SiBeES - 2 data source  MPC:mp1
_— P (2012-Dec-12.44195850) nfa JED producer  MPCMEL
3 ’ 1863.1505565 n/a d Ad
Center:  Sun Zanm- Save Imaae period L " Additional Information
n 0.19322110 n/a deg/d
Q 3.1959343 n/a AU
[ Ephemeris | Orbit Diagram | Orbital Elements | Physical Parameters ]
[Physical P Table _
Parameter Symbol |Value |Units| Sigma |Reference |Notes
absolute magnitude| H 16.4 [ mag | nfa |MP0O248937

t E-pHemeri.s | Orbit biagram | Orbital Elements | Physical Parameters ]



Minor Planet Ephemeris Service: Query Results

Below are the results of your request from the Minor Planet Center's Minor Planet Ephemeris Service. Ephemerides are for observatory code 071.

2012 WR

Display all designations for this object

Ephemeris 1s based on Generalized Viisila elements based on observations 2012 Nov. 16-18.

K12WOOR [H=]

Date uT R.A. (J2000) Decl. El. v Sky Motion Object Sun Moon

hms "/min P.L4. Azi. Alt. Alt. Phase Dist. Alc.
2013 03 30 000000 05 12 49.8 +18 23 36 639.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000001 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000002 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000003 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000004 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000005 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000006 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000007 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000008 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000009 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000010 05 12 49.8 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000011 05 12 49.9 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000012 05 12 49.9 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000013 05 12 49.9 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000014 05 12 49.9 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32
2013 03 30 000015 05 12 49.9 +18 23 36 69.6 22.2 0.88 076.5 135 -17 -40 0.91 144 +32




«Ekun ot actpoHomu ot HAO-PoxKeH, pbKkoBoaeH ot aou.A-p EBreHum
OByapos, npocneguxa Asa HOBU actepomnaa U NOTBbPAUXA HOBOTO
6bArapcKo oTKpUTHE B HOWTA Ha 18 cpewy 19 HoemBpu. Actepomnaure ca
OTKPUTU OT rpyna 6barapckm yueHULM , pPbKOBOAEHM OT 4-p Becenka
PapgeBa ot AcTpoHOMMUYecKaTa o6cepBaTopua BbB BapHa. Mnagexure
paboTAT Beue 4eTBbPTA roguUHa N0 MeXAYHapoAHa Nporpama 3a TbpceHe
Ha actepoupgu. B HoBaTa mexKayHapogHa HabaogaTeNHa KamnaHMA 3a
nocneaHute 4 aeHa MaageXurte U TeXHUA PbKOBOAUTEN OTKPUBAT 5 HOBU
actepouaa. 3a aa 6bae NOTBbpPAEHO OTKPUTUETO HA HOBUTE BbArapCcKm
actepouaum, Te Tpabea ga 6baaT NnpocneseHun npes ceABalLUTE HOLWM.
MNoTtBbprKAaBawmTe HabnaeHUA Ha ABa OT NeTTe HOBU acTepomam ca
HanpaseHu ot A-p NAuH bopucos, actpoHom B HAO-PoXeH, CbBMeCTHO €
pou. a-p EsreHu OBuapos, Bragumup boxxkunos u laHnen YaHnumes ¢ 2m
Teneckon. HabnaarenHarta nporpama 3a HOLWTa e BKAOYBana
MU3KNOUYUTENTHO MHTEPECHU GOTOMETPUYHU U NONAPUMETPUYHMU
HabnogeHna Ha HOBOOTKPUTU HOBM 3Be3au U 6nasapu. ou. EBreHn
OBuapoB e NpeaoCcTaBUA YacT OT HabalaaTeNHOTO Bpeme Ha KosleraTta cu
oT ekuna a-p NannmH bopucos 3a Aa NOTBbPAU ABA OT HOBUTE acTeponam,
OTKPUTU OT 6bArapCKUTE y4eHUUM U cTtyaeHTu. OnpegeneHu ca
M3KIOYUTENIHO TOYHO HOBUTE NONOXKEHUA Ha ABaTa HOBU acTepounaa u
AaHHUTe ca n3npareHu B LleHTbpa 3a manku nnaHeTtu B XapBapa,
OTKbAETOo ce 06ABABaT OTKPUTMATA HAa HOBUTe acTepouam 2012 WR n
2012 WQ. PvKoBoauTenat Ha MexkagyHapoaHaTa nporpama usnpartu
nosapassieHune 3a OTKPMBAHETO HA ABaTa HOBM acTepouaa U 3a
YCNELWHOTO CbTPYAHUUYECTBO MeXAay npodecMoHanHUTe aCTPOHOMMUA OT
HAO-PoxeH ¢ 6barapckute yueHuum u ctygeHTtu. C HabnwaeHmnaTa
nposeaeHU Ha 2m Teneckon B HAO-PoXkeH acTpoHOMMUTE NOTBbPAUXA U
Nno TO3M HAa4YUH HanpaBMXa Bb3MOXHO OTKPUBAHETO Ha oLe ABa HOBU
6barapckm actepongu.» a-p NfaamHd bopucos

ENATOLAPUM BU!




BtopaTta [laH-bbarapcka KamnaHuA
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Pan-STARRS Asteroid Search Campaign
March 10 - April 14, 2013

# of Preliminary Asteroid Discoveries

V. Radeva, D. Karakashev, & |. Georgiev

V. Radeva, D. Karakashev, & |. Georgiev

V. Radeva, D. Karakashev, & |. Georgiev
V. Radeva, D. Karakashev, & |. Georgiev

V. Radeva, D. Karakashev, & |. Georgiev
V. Radeva, D. Karakashev, & |. Georgiev
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OA NOXKENAEM YCINEX HA BCUYKU BbJITAPCKU YHACTHNLUN B
KAMMNAHWWNTE 3A TbPCEHE N NPOC/TEAABAHE HA ACTEPON AN

Bnarogaps Bu 3a BHUMaHneTo ©



