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This program alow you to measure as easy as possible Af[rho] (1) quantity. You can retrive this program at URL
cara.uai.it in tools page of this site.

Requirements are :

* PC 100% compatible.

* CPU 486 DX minimum.

* Memory 8 Mbytes minimum.

* 5 Mbytes of free hard disk space.

* Operating system : Windows 9X/ME/XP(tm).
* Mouse or equivalent pointing device.

The pakage is distribuited as zip file. You can un-zip it in a temporary folder and run setup program. In the folder
where you have installed the program you will find four files:

* Wafrhol.exe: The program

* Licensetxt : License (disclaimer agreement -sigh!-)

* Readme.txt : Some notes on the last version.

* Soft00Cmt.txt : The sample of MPC comet's orbital datafile.

Y ou must check that your system have in a path afolder named "WINDOWS'. If you have not it please make it!
If you open Wafrhol.exe you must see on your monitor the "main panel" window :

Wafrhol v1.53 ] 5|
File Option = OrbitalElements - LocalCatalog MetRequest  ViewSelected  ?
r Obervation datas —Walues of reference star frame
|THB[1] CARS
CARA code = Star's catalog code Y-t agnitude [Jobnson] |0
Seconds of exposure Color index B
i 27/1/2004 = | [15.50.25 == —
Date /Time [GGEAMMA084] I J I — ADU count fd agritude emor
Resolution </ arcsec/pivel |2'2D |2'2D Compute color index DWARFS | Compute color index GIAMTS
Annotations SR -
Utl/@mal  [fhemar@tint (R - Calculated I sl L]
F-k agnitude [Causzing) i}
Iﬁ (] - Caloulated | [-Magnituds (Cousins]
Fhotometric Band - [only allowed valuesz) 57 T AR B | (U 0
[\-5] - Calculated I & Maghitie -
r—Walues of comet
st I j Bisas l— Earth distance (4] I R
SunDistance (8] [ DEC
Press for automatic Pisel window 1-2:3 | | I Seconds exposune I—
windows size | ADU count 1-2-3 | | | of comet frame
Press for AF[RHO) COMPUTE
Frezs for zave data az new file Prezs for append to data to an existent fiIeI

Pic.1 The main panel window.
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Your very first operation is to define in the program your Observatory Card . You can do it clicking the option menu.
Please take agreements with CARA data base administrator (his mail indexes are at URL carauai.it) for your
observatory code. The usual formis XXX][n].

Sw  Wafrhol v1.53

Tyco 2 path

URL for orbital datas

=101 %]

i |I:I| b
DrbitalElements  LocalCs X
Ll TE e el CARS Observatony code ITHB[”
CARA code TRE[1 [Facility-Site]'s nanme IStaziDne Astronomica Descartes
- [Johnzon] a
. T Observer's name ITrabattl Foberto Y]
Date /Time [GGMM Adbs) AN s |45;|:|9;|JE;_21 i rar
i i | i i 09291451 E
Resolution =7y arcsec/pixel 2,20 Longitude site I Folor index GlANTS
e Altitude site |28 mal
— Johinzon) 0
: Tel 5C [
UdA@mail  |themarEtinit D'.B BSCDD'[E ] :280 [Cousing] 0
lameter [mm .
Photometric Band - [only allowed wal (Cousing] 0
Focal lenght [rmm] I'I 800 i
CCD Sensar kaf d01e
—alues of comet
Pixel Scale ¥ arcsec/pixel |2-2D =
Cormet I : |
Pisel Scale 'y arcsectpixel 2.20 DEC
i Piel wi Obzerver's @mail Ithemar@tin_it
Press for automatic LAE R I—
windows size | ADU e ) -
Comet data file Bromse., | IC:'\F‘mglamthﬁD‘\Waflhm YSofton

Browsze,, | IE:\Documents and Settingstroberta

IR

I http: 4/ cta-ww. harvard edu/iau/E phemendes /Comets/S oft D0Cmk, kst

Sl =M Save Default Option and EXIT |

to an existent fileI

Pic.2 The default values window.
Mandatary input dataare :

* Observatory code.
* The arcsec pixel scale X/Y of your telescope/CCD system.
* The folder where the program can find the comet's orbital datafile and its name.

Without these data the program don't run. When you save the input data the program returns to the main panel. You can
see that some input fields of main panel take data from default values. You can change it in main panel , but you can
aways restore the default values with the item refresh defaults of option menu. If you need, you can see the default
valuesin the file Wafrhol5.ini at WINDOWS folder. Please do not edit it! At least you can delete it and remade it with
the program itself.
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Now you are ready to perform your measuraments. Set the correct date and time of observation. Choose among the
comets shown in the combo box. The program automatically computes the position of comet in the sky , phase angle
and its Earth distance and Sun distance.

&= Wafrhol vi53 ; == ]
File Option OrbitalElements LocalCatalog MNetRequest ViewSelected ?
— Obervation datas —Walues of reference star frame
TRE[] H
eheante —] Star's catalog code W-Magnitude [Johnzon) i
Seconds of exposure Color index B4
i 271172004 = [15.50.25 = —
Drate /Time (GG b Adbin) I J I I ADU count bl agnitude error
k Riesalution =/t arcsec/pisel |2'2D |2'2D Compute color index DWARFS | Compute color index GIANTS
Annotations e 7
Udmal  [Femar@ing [V-R) - Calculated I Magntude Lohal
Ri-Magnitude [Couszing) i}
lﬁ -] - Calculated I R
Phatometric Band - [only allowed values - 2. e R a
(only ! (V-5 - Caleulated i S :
—alues of comet
R [~ /0104 02 [MACHHOLZ) Phase 045 Earth distance [4U) [0.56501 RA | D4:58:44.74
/2004 G1 [LINEAR] 5 Sun Distance [4U) [150045 DEC | -283:03:55.23
C/2004 H1 [LIME&R] _l [
Fresz ol pronng H2 (LARSEN) - Seconds exposure —
windal P/2004 H3 [LﬂHSEN] I I of comet frame
T |C/2004 HE [Swial)
! P20t HCIo LN RO PR
F P/2004 K2 [MCMALIGHT)
I C/2004 L1 [LIMEAR)]
C/2004 L2 [LIMEAR)
C/2004 F1 [MEAT]
C/2004 (1 [TUCKER
C/2004 G2 [MACHHOLZ]
; P/2004 R1 [MCHNALIGHT] Press for append to data to an existent filel
T |CA2004 B2 [A5AS)
P/2004 B3 [LIMEAR-MEAT]
C/2004 RG113 [LIMEAR)

Pic.3 Choose the comet from combo box.

Now you must select the filter band (2)(3) of your observation. The next step will be the reference stars(4)
measurament. Y ou have several mode to choose reference star values (at least if you know them you can simply input
them manually!).
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The program allow you to choose stars from Tycho-2 (5) catalog, if you have one. The catalog's folder is declared in
default option menu. In Catalog menu you can open a window where the program look at stars around comet's
position.

Wafrho v1.53 - View Tycho-2 catalog (local) -10] =}

=1 I 04:55:44 74 Area [degrees 1-3);: |1 [T OnlyHIFFARCOS star
DEC I -28:03:55.23 SCAM |

- Tycho - Hipparc - Ra--- - Dec - % mag B b emor - Sp
B472 00030 1 000000 04552470 27681704 11759 +1.2240 +01390 KA
B472 00053 1 000000 04570924 -2731:3658 11.541 +03140 +0.1050
B472 00062 1000000 04:54:5515  -22:01:05.95 12085 +1.0000 +01770

Scan position from :

G472 00066 1 000000 04:56:53. 62 -28:03:48.67 10773 +06270 +00530 G1

04:56:5315 27536393 039530 +0.7380 +0.0210 G5
00037 1 000000 04:5 F3 27400488 127038 +077R0 401510 53
6472 00104 1 000000 04551661 27525381 10153 +1.0230 +0.0330 K2
E472 001021 000000 04:55:34.48  -23:04:49719 11.442 +05030 00300 F7
6472001101 000000 04:57:26.38 -27571814 11.051 +1.5440 +00709 =
E472 001571 022312 04:55:49.96 27421650 02456 +1.4780 +0.0130 =
04:55:41 45 274581587 +0.0400

6472 002501 000000 04:55:4875  -25:040515 10046 +1.2580 +0.0300 K5
E472 00251 1 000000 04550002 -2750:4583 10510 +02660 +0.0410 A3
6472 002711 000000 04:571523 27441961 10315 +08350 +0.0340 K1

472 002831 000000 04:56:23.41

"""""" 04:55:38. 54

-28:06:01.95 11.744  +1.5070 +01390 ==

3 vd4.40 10634 +H0.7770  +0.0509

G472 00297 1 000000 04552633 -28:03:24.37 11.330 +1.1250 +0.0010 K2

E472 003361 000000 0%00:56.97  -28:01:31.171 12323 02540 +01800 A3

6472 003351 000000 04534118 -28:01:21.60 105973 +09130 +0.0680 K2 ;I

s s - - aa - ———

Double click on liztk for UPDATE main panel and ExIT
Cataleg file ready !

Append selected Stars to CheckList I Object in check list: 004 ExIT |

Pic.4 Tycho-2 (5) search catalog window.

You can search stars in a area from one to three degrees around comet position. You can check and search only
Hipparcos (6) starsif you are lucky and have some of them in your field of view. Y ou can select severa stars and add
them to acheck list in memory or, with double click, choose one for measuraments.
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An others options are offer to you, but only if you have a open connection with internet! In the NetRequest menu you

can choose theitem Vizier/Simbad star search to find reference star data from Simbad (7) server, if you know the code
of the star.

i wafrhol v1.53 Vizier{Simbad search Hipparcos/Tycho stars by code 5 B | Ellﬂ
[ ]
=l Vizier server Simbad zerver Hipparcoz code Tycho code

vizier. U-zhrasha. f v |$imbad.u-stra$bg.fr j [2231 Ask | I I = _I’E"Sk

vizier. u-strazbg. fr

izt ofa harvard.edy = ] W mag. B - error spectral  typeddescrption

Ra [ 002309388 pec[-o0ozzeet [ see [ 1122 [oom [ k2 | Star

vizier u-strasbg. fr simbad.u-strasbg.fr answer : Ok Found datal

UPDATE main panel and EXIT ExIT

Pic.5 Vizier/Simbad search.

Elsaewhere with the item Vizier/Hipparcos list you can open a window where through Vizier (8) server you have

access to Hipparcos (6) catalog with the same options showed in "local catalog”. Y ou can aso change the center of scan
areato find more reference stars.

Wafrhol v1.53 Vizier list of Hipparcos stars from coordinates =) =]
D e
el Scan position from : Vizier server

Ra | D4584508 pEC | -2604 0.38 Area [degrees 1-3): [vizier.cfa. haward edu

vizierhia.nrc.ca
Hipparc - Ha - - Dec - % mag B b error - Mecom Sp
023243 05000274 -27:43:5519 09240 +0E330 +00210 1 G3/EE
022176 0&5%08.73 -28:26:24.00 07610 +0.8E70 +0.0050 1 GaEl
023133 04534115 27261680 08340 +02280 +00120 A1 A5
022912 04:55:4595 27421440 08460 +1.4510 +00220 1 F2INCHIW Py
023125 04 58:33.22  -28:53:13.19 +0.0120 1 K511
7 B +0.0100 1
0z327 Elfi 33434 -27.03.50.33 X 1
022757 D4:5343.30 27420360 00110 1
023226 DE DD o072 -26:5418.00 +0.0270 1 FaAGINw]
(023552 81 282942 EIEI 0. 1 G
1
X 1
+0.0150 1
- +0.4350 2
04523098 -28:22:43.00 +0.0480 1 A
04:52:00.91 22032519 00310 1 Fa/FE
04:59:56.53 -29:34:33.60 +0.0140 1 KA
04:54:32.73  -26:43:40.80 00170 1 kN
023711 D05:0%5018 -27:31:19.19 +0.0280 1 FasFEINAF
Double click on list for UIPDATE main panel and EXIT
Try -hitp:/ /vizier.u-strasbg. fr/viz-bin/asu-acl?&-out.add=. &-oc-degd-out **= &- ﬂ
source=I/ 232/ hip_main&-mime=T5Va-out.form=TSV&-c.ra=04 58 45.084&-c.dec=-28 04
0. 38&-c.rmumin=100&-c.rm.max=100& ;I

Append selected Stars o CheckList | Object in check list: 000 ExIT |

Pic.6 Vizier Hipparcos search.
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If you have added stars to a check list you can wiew them with menu ViewSelected and item ViewChecKList. In this
window you see your selected stars. You can save the list in afile for afterwards operation , restore a previous saved
list, clear the present list.

Wafrhol v1.53 Select star from CheckList =10O] =]
--- Star code - --Ra - —-[Dec - % mag B b emor  Spectral class
HIF 00000022307 04:55:41.90 -28:33:4680 03130 +1.0720 +0.0100 [ SCH A
HIP 00000022822 04:54:40.73 -28:5251.60 07760 +1.1470 +0.0110 k0N
HIP 0000002282 04:54:4073 -2 : 10.220 +.7530 +[0.0150 GV A
TYCB472 000301 04:552470 27651704 11.759 +1.2240 +0.1390 k5
TYCB472 000701 04:56:5915 -27:535353 09590 +0.7380 +0.0210 Gh
TYCE472001101 04:5726.38 -27671814  11.051 +1.5440 +0.0709 =
HIP 00000022912 04:55:4995 -27:4271650 08456 +1.4780 +0.0130 s
TYCB472002711 04571529 274471961 10315 +.8950 +0.0340 K1

Double click an lizt for UPDATE main panel and ExIT
CLEAR CheckList SAVE checkhist an file RESTORE checklst from file ExIT

Pic.7 Check list window.

With double click you can choose a star for measuraments. In main panel at reference star section are carried the
values of V-magnitude, B-V index color values, the name and the spectral class of reference star. You must only add
the time of exposure of your reference star's CCD frame and its ADU (9) values . Now you have two button for
reduction of index color , one for dwarfs, one for giant star. The program reports the results of reduction (10)(11) in
main panel.
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Now you can input the values of the comet. In apposite section of main panel, with the button named "automatic
window size" the program suggests you the size of measuraments windows in pixel (the program compute square
windows of 100.000, 50.000, 25,000 km of side). You can changed these values but the program allow a window of
100.000 km maximum . Under the windows size values you must input ADU (9) values calculated on comet's CCD
frame and the time of exposure in seconds. Now you can try the Af[rho] (1) calculation. If al input data are OK you
will seein the lower frame of main panel the ouput data computed by program.

Wafrhol v1.53
File Option OrbitalElements LocalCatalog MetReguest ViewSelected  ?

— Obervation datas —Walues of reference star frame
TRE[1 H
CARA code [ N Star's catalog code TV W-b agritude [Jokhnson] 10.464
Seconds of exposure k0 Color index B +.6360
i 2712004 v | |15.50.25 = Fee—— T
Date /Time (GG/MMAas84] | =l =l e SEET agrtiide B 00410
Riesalution /1 arcsec/pisel |2'2D |2'2D Compute calor index DWARFS | Compute color index GIANTS
Annotations  |TYC G472 001941 G2 70
- i 11.10
Ut/@mal  [Temar@ing [V-R] - Calculated [o.35257 et LA I
—— F-t agritude [Cousing) 1011
-] - Calculated QE9ER3 ; : —
Photometric Band - [only allowed values) l[l "I [\"-5] - Calculated [oE7 DT ! -Magnlt_ude (Cousirs) 377
B # 5 -Magnitude 9,69
—Walues of comet B
| : I Eo
o ICH2UEI4 02 MACHHOLZ) F'-"' Phase  [Fnas Earth distance [aU] |0.6ER01 R 04:58:44 74
Ru Sun Diztance [AL] I‘I _BO0046 DEC | -28:03:55.23
y . 5
Press for automatic Pisel window 1-23 |42 J21 Seconds exposune IBEI—
windows size | &0U count 1-2-3 |wu |55?390 |2545?3 of comet frarme

Press for AF[RHO] COMPUTE

|EK04QD2D 2004112766 0.BER 1.500 30,45 5 8123 049534 0001215 00049 TC TRE[1] thennarditin.it TYCE472001941 G2
CkO4Q020 20041127 66 0.BES 1.500 3045 5 9021 025065 0001053 00042 TC TRE[1] themardstin. it TYCE472001941 G2
Cko40020 20041127.66 0665 1.500 30,45 5 9,891 012533 0000545 00038 T'C TRE[1] thernard=tin,it TYCE472001941 G2

Press for zave data az new file I Fresz for append to data to an existent fiIeI

Pic.8 Af[rho] values computed.

You can save them in an new file or append them to an esistent file. This file is formatted with CARA data base
specification.
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Other options that program offer you is the computation of comet's ephemeris and the specification of comet's orbital
parameter. You can accessit at OrbitalElements menu.

&=  Wafrhol v1.53 : = m] =]
Fil= Option | OrbitalElements LocalCatalog MetRequest  ViewSelected
r— Obervatio Ephemeris Generator Walues of reference star frame
CARA cod EARA Star's ratalnn rods J i ik S |
Wafrhol v.1.53 - Ephemeris generator o ] B |

Date /Time [GGS

Resolution ¥/ a IC!ZOU‘I- Q2 (Machhelz) from date: : |2?£11£2004 'l step (daps) : |4 itemns: |1‘I COMPUTE

Annotations I_ -
Ul@mail [t Orbital Elements :

Elements are calculated for the current standard epoch
Phatometric Band Cf2004 Q2 (Machholz)

Epoch 2005/1/30.00 TT = JDT 2453400.5
] T 2005172491 TT B
Values of comet — q 1.205088 Equinox(2000) M

Bt lﬁ ecc: 0.999502 Peri: 195023 Node: 936269 Incl :38.5891
Press for autt Date TT R.A (2000) Decl. Delta r Elong. Phase M1

WIS 2004411427  04:59:31.41  -28:15:25.01 0.6734
2004/12/01 04:54:26.83 -26:54:47.54 06232
2004/12/05 04:48:30.45 -25:04:20.30 05750

e 2004/12/09 04:41:43.77 -22:37:22.86 05293
I 200412413 04:34:10.52 -19:26:14.85 0.4867
| 2004112417 04:25:56.77 -15:22:49.99 0.4479
Ii 2004/12/21 04:17:10.14 -10:19:50.18 04138 1.3216 138.27 29.69 4.80

2004/12/25 04:07:59.13  -04:12:50.16 0.3856 1.2976 138.46  30.15 4.56
p 2004/12/29 03:58:32.93 +02:56:28.57 03644 1.2760 13753 3135 437
2005401402 03:49:01.55 +10:56:52.44 03513 1.2571 13516  33.47 422
2005701406  03:39:35.86 +19:26:36.95 03472 1.2408 131.46 36.43 4.14
Generated by Walf[rho]1 & http:{/cara_uai it

5063 12930 3045 6.42
A5 13080 3042 6.15
4381 13255 3031 5.88
A062 134.22 30,12 5.60
23761 13584 2989 5.32
23478 13727 29069 5.08

—_ el

S&VE as text file | EXIT |

Pic.9 Ephemeris generator.

In this window you can set the start date , the number of item to compute (max 99) and the step in days between items
(max 15). Y ou can save the computation of ephemerisin atext file.
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- |
271172004 7|
o 220

C/2004 (2 [MACHHOLZ)

Pic.10 Orbit data editor.

In this window you can edit and change the comet's orbital data. Y ou can update esistent data or add a new comet's
orbital datain program memory. Y ou can save it as a new orbital data file formatted with MPC specification.
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You can also access to orbital data file through internet choosing item "Get MPC comet data file' of "NetRequest”
menu.

=10 x|

: i
. File Cphion  OrbitalElements  LocalCatalog  MetRequest  WiewSelected 7

BERE Wafrhol v1.53 - Retrive orbital data o ] 4|
CARA & m !
':E Ihttp:.:".:’cfa-www.hawald.edu;"iauJEphemerides#CometsJSthDDCmt.th COMMECT I —
Date /Ti —
; Q0oar 200507 53214 1506065 0517580 1738407 BR.9434 105234 20060130 55100 9P/Tempel -
Resaluti oo1ar 200502 15.0354 1.426861 0.535387 196685 117.8488 120177 20050130 5.0710.0 10R/Tempel
o021F 200507 27733 1.037926 0.705EE2 1725453 1954302 31.8108 20050130 9.0 B0 Z21P/Giacobini-Zinner

i 0028P 200212 27.3067 1551634 0.775383 3469393 3463861 141916 20050130 85 E.0 28P/Meujmin T
Ll i, 0023F 2004 07 7.3544 5723424 0044075 487037 3127067 9.3311 20050130 4.0 4.0 29P/Schwassmann-afachr —
0030P 200212 241962 1.873021 0.501509 132341 1197604 81232 20050130 4.5 6.0 30P/Reinmuth

Photomme 0031P 200201 18.0212 3412325 0193330 184350 114.2004 45436 20050130 5.0 8.0 31P/Schwassmann-sach
0032P 200504 1.3335 1.833019 0563268 458238 B0.7943 125273 20050130 6.5 8.0 32P/Comas Sola —
[ D036P 200307 64619 3083434 0258611 2021925 1823960 59334 20050130 8.5 6.0 36PMwhipple
e 0037P 200508 1.7130 1.572446 0541514 3232320 3151109 B8.95%86 20050130 10.5 4.8 37PForbes
0033P 200212 20,9520 5470144 0.243452 56,3183 331.5433 1.9433 20050130 5.0 6.0 39P/Oterma b

i 0040pP 2004 01 22,8973 1.796247 0.632913 472006 134.7334 11.5381 200500130 5.512.0 40P sizala
0042p 2004 07 15,9446 2014800 0.585176 1471575 150.3850 39856 20050130 13.0 E.0 42P/MNeujmin =
0043P 2004 03 17.9421 1.578525 0.544320 187.3363 254.6489 185237 20050130 8.0 6.0 43P A+ oll-Hamington

Pre 0047P 200901 15,7168 2672818 0.340633 357.8951 358.5620 135742 20050130 1.011.2 47F Ashbrook-lacksan
o 004ap 2004 10 11.3473 2303351 0.366560 207.6832 1173277 13.6578 20050130 10.0 6.0 48PAchnzon
0043P 2005 02 24.5569 1.368551 0.611533 3307011 121.6484 13.3020 20050130 11.3 4.4 43P Arend-Rigaux
0053P 200310 9.4451 2414873 0652290 1340833 1490021 E.E100 20050130 7.7 4.8 53PAan Biesbroeck
D05EP 200501 15.0207 2535226 0.503867 440969 3462714 51555 20050130 B85 B0 5

—y

SANME as file EXIT |

Preszs for zave data az new file | Preszs for append to data to an existent filel

ER/Slaughter-Burnhar i
l__ ( | ;I_I o
|

Pic.11 Getting orbital data from internet.

In thiswindow the program look at orbital data at the URL showed in input field. If it finds them , you can save them in
afile formatted with MPC specification.

This project will be always awork in progress!! See CARA site at URL cara.uai.it for revisions and news.
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