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Photometric Calibrations of imaging CCD camera mounted

on the Hitomi Telescope

MIZOGUCHI Sahori, MATSUSHITA Masato, TOSA Makoto

£ 2

VEHERFBICEHINTVWSEEACCD AXZDU, B, V, Re, Ic 747 —z2zAWTHHAER M67 DR
BRAZT>fco BI\Y ROEMERI SBEMNZKD, BMRERERELCZET, BREACCD AXZTHELNE
HHERZIZENZ U, B, V, Rc, IcXYRTLADEFRICEIRT 2 ENAREE R T,

Abstract

We observed photometric standard stars in M67 through U, B, V, Rc and Ic filters with the imaging CCD

camera mounted on the Hitomi Telescope. Using instrumental magnitudes in each band, we obtained

the color transformation equations and the coefficients of the color terms. By using these obtained

coefficients, we can transform instrumental magnitudes into the standard U, B, V, Rc and Ic magnitudes.

1. U ®IC

VEHEEREONET L VERICIE BEE CCD
AASHEHFEINTWS, ThETCCD DHEEPIR
RERCOVWTTHZIT> TS o
BRE&EHBECCDICIE U, B, V, Rc, Ic, Cz Cazc,
Cs, CO+, H20, H2Oc @ 11 BFED 7 1« L5 —1H°
BRI 5ENTWS, AIRERIC KL > TREOER
HERDDHE, FRALTWS 7 1LY —DFEBEP
CCD DERBEERMEZICL > TRBERENELTUL
£, BERANRBRAZTV, BEERATHRT D
HiciF, BEZRMETI2ETRAOTRFEKREZ KD D
DEND B, 22T, EFOEDEEHB-VAH-0.2
N5 1.4 FTRILKEELTWS M67 %=, FREE
DEWU, B, V, Rc, lcD52D7 1 )LY—%FW
TEHAL, ZTRE#EZERD,

2. 8

2016 #2811 HIcHEAERM6B7 = U, B, V,
Rc, Ic 71 )L% —TiRgz LTz, BEORMEIGU/NY RT
120#, B/AYRT30®, V, Rc, Ic/\Y KT8,
B74W5—57L—L9DBEL, AICLEDT—
%% Chipl, 2&BICBETESR LS, 2/M9—V Dk
FaEliTolco TDEE, RRDFENDRL BB ELDIC

M6E7 DEED 45 B LT85 KDL TR LT,

3. 5038 - BRiR
3.1 ARRR

Wit (2007) TEASNTWE30XKGEDSE, £
Fth'ER> TE> TWEW 16 RIFER LTz, (Fig.1)
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3.2 038 - AL E

T—ONE TSy NLE UBabEELLLE
IZ, &7 40 —5KTDEHRREEZE> TERL
feo 77y NMUBICIFEBBEREUVLCET Y hzFER
Ufco BIFIXRAEBEMNEY 7 b IRAF O aperture
photometry TiTo7zo TD &=, aperture DR (&
fwhm ( & ) x25 DfEE L, sky 58I aperture
+2h5 27 EINOEEE L, 5B, KKMIE
[T > TWLRLY,

3.3 @&

BEBRRIFUTOLSICII T,
U-u=kl (U-B)+C1 (1)
B-b=k2 (U-B)+C2 ---(2)
B-b=k3 (B-V)+C3---(3)
V-v=k4 (B-V)+C4 ---(4)
B-b=k3'(B-V)+C3'---(5)
V-v=k4'(B-V)+C4'---(6)
V-v=k5'(V-R)+C5 -+ (7)
R-r=k6(V-R)+C6---(8)
R-r=k7'(R-1)+C7"---(9)
| -i=k8(R-1)+C8---(10)

KAXFHREFR, NWXFHIEMER C1-C8 IFEHRMIC &

DELT BEH

BEL M EHR U, b, v, r, i & Chevalier&
llovaisky(1991), Glillland et al. (1991) » 5 {Z #
/U B, V, Rc, IcZzZ&8B U Tk1-k8 @ 10 &
DEBFRBER/N_FEZBVWTEH LU, (Fig.2-
21)

4. FR

k1-k8 @ 10 DT FRIEZKSH B I EMNTE T,
(Tab.1) ZO#ER, U, BNV REFERURZEIC, %
FREENDPULARELRDIEN DD o fce ZNUAD
INY RTRERFBERENMFIEAEBRW ENER I N
fco Efz, Chipl & Chip2 TRERQREMR S
ZEBDh oI,

5. F¢&®H

BHAZF M67 OBEIN S, O&HERFEICEHS
NTWZRGBASHCCDAXZD U, B, V, Rc,
lc/\Y RORKBREZFBET 2ODEETBRADE
MR EKRD ., hickD, TOYRTL%ZER
U BRICHE SN 2B ERD S5 RER 7 Johnson-
Cousins U, B, V, Rc, IcAIEY R T LADERICE
92 ENTREE R DT,

<&EXH>

O Chevalier, C & llovaisky, S.A. 1991, Cousins
BVRI CCD photometry of stars in the M67
"dipper asterism", A&AS, 90, 225

O Glilliland, R.L., Brown, T.M. & Duncan,
D.K., 1991 TIME-RESOLVED CCD
PHOTOMETRY OF AN ENSEMBLE OF
STARS IN THE OPEN CLUSTER M67 , AJ,
101, 541

OlldHx - NEkEe - E2R= (2007) M67 %=
Bolc B ERBARLBREEE MINT & &£
U 60cmR BT L= TR ST-9 OALEIEER P
DEXRXEBEFE®R F£175 415

OBAKREF - HiHE - FEXAETF (2014) ARALSE
ERBREEE MINT ORINXEESRR I EEE
AIRFRXBZEVY—HE £25F 1-6

Tab.l1 ZWRE %
Chip1 Chip2
k1 0.363+0.075 0.326+0.082
k2 0.223+0.030 0.218+0.038
k3 0.326+0.007 0.325:0.023
k4 0.002+0.059 0.037+0.067
k3’ 0.3410.021 0.338+0.024
k4 0.035+0.015 0.059+0.028
k5’ 0.077+0.030 0.124%0.057
k6’ 0.095+0.037 0.1750.073
k7’ 0.1160.040 0.221£0.077
k8’ 0.006+0.032 0.12120.064
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Wavelength Resolutions of Medium-dispersion Spectrograph
mounted on the Hitomi Telescope

MATSUSHITA Masato, MIZOGUCHI Sahori, TOSA Makoto

£ 2

O & HERFPOBEDNRICIE, 2BEDAV Yy h(1.35M & 2W) & 3BEDI L —7T « 7 (F2E 5000 E— R
1,714 K /mm, #H7386500 E— K : 1,800 & /mm, ESEE—F 1600 & /mm) »'H 2, £6BDOEY T 1V
JT, FbERZEIL—T 14V DTL—XRRICKEL, EERIKRAETH 2 IcEy TV THEHT, ThZ2ho
BRRABEZAE UIc. ZORR, 7L —IRRICBITZRRAEEIRL, 1.35HRY vy hOFHE 5000 E—RTR
~ 8730, H7# 6500 E—RTR~9928, EDEE—RNRTR~2787, 2#¥AU Y hTIFEE—RTR~ 3988,
R~5322, R~ 1343 &£i@h, REHELD BEVWKRDIEEZBTOND =R LT

Abstract

We measured wavelength resolutions of Medium-dispersion Spectrograph mounted on the Hitomi
Telescope, and confirmed the measured value of wavelength resolutions are equal to or greater than
designed value.

1. EU &I B.ER-FEH
O ERBESTHEONRBICE, 2BEORY v b BHUERSEEZ70Y MU (Fig.1-6), B5
(135" & 2") £3BEOIL—F 1V (hoEk NISELUREED S T L —TREICH T 2 REH S
5000 E—R:1,714 &K /mm, #7081 6500 E—K: ZXkfz (Tab.1, Tab.2), ZDHER, Dty T+
1,800 & /mm, {E5EE— K :600 & /mm) 7% D, VIIBWTHRIEL D BBVERSBEEES
RS E —EICBE TR EbTETH D, ZOF n. 1.35" 2U v kORI L —T « > T TIHER
SEHRBTEBNAT—IBELTHD, HESR HEEEICHRE LT 30-35km/s DRy 75—y T h%&
BECDWTIE, BEIC2°AYY RDETL—F 1YV BEFEETH B EERR LT,
JE—-—R&1.35"RYy hOHDEL 6500 E— KT
MEEHTH B, SEHEKWETH > Ity T4V 4. SERDFE
bEYD, TNENOREAREEDREET > o HEHMEL D BBVWREDNBELEF SN, RTFOE
DML EERHIR OB B AR TH 2 5,
2. AFEARE BWERSBETHZZEDERICDWTERESR
135" ZU Y RB &LV 2" AU Y hDETL—F « BEHTHD. BREL TR, DRy MENREHEK
VUE—RT, POERESL—TAVTDTL—X DB, @HHE CCD A TDEEICHNE ST
BRICEDETREL, TNZNORBERT—4% AT U, TERENEZILND, AU Y NIE
BB U o —RITAL LI EBHRRARY N ILOIBRIC DHMBBAEETS & &bic, HRBBBEXY (A
XU, IRAF @ splot # 24 Tk-k AV Y Ric &2 H CCD X 35) DHEBRET—9h SRR MBS
YT VT4 VT4 VIETN, E— VKR (center) EFU, BITHAXTEDEENBVWIERETS,

A0, BE¥MER (gfwhm) ZAAE L TERSD
e R=A0/AN) ZEH U,

-14 -
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OfHE - BT - REEGS - kT - IBREWE - #
B ¥ — (2012) Annual Report of the Nishi-
Harima Astronomical Observatory (Fi&D %
AXEFR) No.22, 34-39

Tab.1 1.35” 2Y v MBI 2 PRITMEED B HI & S

TJL—=Ta27 #4388 5000 #4582 6500 B8
REHE R~ 5400 R ~ 5400 R~ 1800
FAlE R~ 8730 R~ 9928 R~ 2787
IRHREEBRSR (km/s) 35~ 30 ~ 108 ~
TL—ERICH T B R (A) 4515-5530 6090-7025 3085-6795

Tab.2 27 2V v MBS PRIMERED G HI & FEHfir

TL—=T427 7381 5000 FE2 6500 BEDEL
REHE R~ 3380 R~ 3380 R~ 1190
e R~ 3988 R~ 5322 R~ 1343
IRHIEERF (km/s) 76 ~ 57 ~ 224 ~
TL—XERICH T 2ERER A) 4515-5530 6090-7025 3080-6790

-15 -
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Wavelength Resolusion

Wavelength Resolusion
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Wavelength Resolusion

Wavelength Resolusion
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VOEHEERICLDEEDDNHRAGTEICOVT
&

For spectroscopic observation method of comet by Hitomi Telescope
NAKA Chiharu

219

Utﬁ%’iﬁfﬁ CEBEEDRABRAAEZR U, $EIE C/2013 US10(Catalina) ZEE D& Z1T 5o 2D
ER OEHAEERROPDEOLBOESEE—RTE7EULOEETHNIEIARI MLzRons Akl EWND
Epbh T,

Abstract

We considered the spectroscopic observation method of comet by the Hitomil telescope.This time, we
observed the Comet C/2013 US10(Catalina). As a result, if the above 7 mag, it was found to be highly
possibility of obtaining the spectrum with Low-dispersion mode of Medium-dispersion Spectrograph
mounted on the Hitomi Telescope.

1.1 U ®IC BEN>THESY, < DERRIZDERENDHS
EE(F 46 REFICRBABRABATER S NI BWEEITHR>TWD,
D5, KGERONEIICHELS NI, 2D, £2<D FITAMRTIE, VEHEREBEOLSICHRICH
Kz XERAEIL TR UL TELLD, KEXRE BMENEREICE > TRATESEED TR T
BABICEELVCYEZRELTWS EEZ STV DN DRFEFREA - BT AEZRET LTV,
%o hnic&h, BEE0BEMHEBYLL, FeoNEHZF
CODEEICEENSKIEH0 ¥® CO, CO:z%EH DHDE—RWICTEEZAREUNB LD EEZ D, &
DEUVIRR BB ZEATWS, BEEITKEITE SICRKGROENDBERZMZ ETH, ETHEER
D EEENDKNREL, HREB>TEHAI NS, FINDERBZIENTEDREEZI SN,
AEAETIE, COHRICKBEANYZET
stz Co, CN, NHz, O(1D) Z0HFPEF% 2. 83
EBRBIENTES, 2O, BRISNEART S 2.1 C/2013 US10(Catalina) E£IcDWT
LS ROICERRE, WSDONDISRICHETE SEER L - E 2 C/2013 US10(Catalina)
BEEZSNTWS, TDYTRICE>T, FEHIEH ETHB, COEEF2013F 10831 HIcFZ AV
ICE S W IFBFA TR S NIcDM D o h D D TldiE TOHZVF - AAAT—RAICEVWTERRE I NI,
WhEHEIfFEhTW\W3, LUHIINRERRAE LTHENEZI SN T W, U
ULHUZDDEEICDWT, ESWVWo e T ANEY MU, ZODBELBIRTH B ENEKBEIh, BET
THZIZMNNET Y TILHDARRICE D £ > TWR » 3 YIRS Nz,
WD Z W, K> TEEDY Y TILEZEBYPI & PEERICLD, ZOBEEFA—INDENSHD
&, REKGRABITOMEDZELCZRS DX TP TELHEETHDEEZASND, FTHOXK
TOFERIMDICHRDZEEZENTWS, &b, VWHRHEEZR SIHEERDT2EEEST
RE, BERBRICKDERIIEEICTONTVS 7R,

n, ZTDOREADLEAHERB DA K D EHEREHDKE
%, LKL, 2HICLBBEATERERERIFEE—MRIIC
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2.2 BEE - BlKE
BATROEAERBEFRIAERICH DD
INEEFEA LU, BEEEAVHIEN > EEZ LT
WaDT, EADERICIFENASREVWAY v hZRL
BTENEFULV, SSICARKLDEHTDARY ML
BENMEIEET S/, AU Y NEIE 2" TEDE
E—RZAWTERNZIT o co 1B&, DEAERED
MEEICDWTIEMT S (2014a)Tab.2, HOED a8
DEREICDWVWTIEI TS (2014b)Tab.1 #2R D Z
Eo

2.3 B DY

21 DEEZ220DEEEBELHARKEZFE>T
HAL T, BARERRBEBED2016F 1A
I0OHE TR IBHD2®I{Tofce EE5DHBH]
FREIIREGEDNELD 2D, BEBRDSEE-
TElo 2 CSEREBNEHORN > TA
1I5HDOT—5 DT ZiT>7co EEDHAK D
#Hid Tab.1 ICEC 9. BH/OEERE MOEBEEIICEAL T
& HORIZONS Web Interface(http://ssd.jpl.
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Survey of spatial awareness of children in the phases of the moon
- Than learning by the elementary school and the Observatory of cooperation -
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Abstract

In Sendai Astronomical Observatory has been implementing the "unit whole learning" in cooperation
with the elementary school than in fiscal 2013. The practiced sixth grader from fiscal 2015, to verify the
learning effect of the mechanism of the phases of the moon. In addition, we verified the hypothesis also
about the current state of the spatial awareness of children on the basis of the result.
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Abstract

The purpose of this study is to examine the reliability and validity of the questionnaire to measure
the visitor’s satisfaction. Using that questionnaire, it was also examined with determinants of visitor’s
satisfaction. As a result, for the determination of the questionnaire, it is necessary to continue verification
revealed. Additionally, factors satisfaction was found to be affected by the service to be provided.
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