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Double Occultations This Week Will Reveal More Details About Pluto
By Nancy Atkinson on June 23, 2011
Translation: Majid Ghasmi

Several teams of astronomers are taking advantage of a rare double event this week to learn more about the
atmosphere and makeup of Pluto and its moons. The dwarf planet will occult, or pass in front of two different
stars this week. One of the best viewing sites for these two events is in Hawaii, and eclipse-chaser Dr. Jay
Pasachoff is there to record both events. “To see those occultations, we have to be in a particular set of places
on Earth, those over which the shadow of the object in starlight passes,” Pasachoff wrote in a guest post on
the Planet Hunters blog. “Since the stars are so far away, their light is essentially parallel and the shadows of
the objects on Earth are the same as the sizes of the objects.”

If all goes well, we will know a lot more about the Pluto system, Pasachoff said.

Last night, June 22/23, both Pluto and its moon Charon occulted a magnitude 14.4 star, with each occultation
lasting a minute or so and separated from each other by 12 minutes. “The event is particularly exciting be-
cause if we capture both Pluto and Charon nearly simultaneously, we can find out about the system’s internal
orbits with higher precision than before, perhaps allowing a refinement of the center of mass and thus the
masses and densities of each object,” Pasachoff said.

Also, the first deployment for an occultation of the NASA/German SOFIA observatory took place last night to
view the Pluto occultation, flying at an altitude of 43,000 feet off the west coast of Central America.

"The scientific goal is to catch the ‘central flash,” which conveys vital information about conditions in Pluto’s
global atmosphere,” wrote American Astronomical Society press officer.

Source: universe today
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Observed Eclipse in Mashhad City

There was a great moon eclipse on 15th and 16th of Jun, 2011 so the observers in Khayyam University tried
to achieve the event. The program started at 9:00 Pm in local time and lasted until 3:00 Am on the next day.
A part from many students in different major, Dr. Ghanbari, the president of Astronomical Society of Iran and
Dr. Salehi, one of the physics professors, joined the program. Another plan for that night was observing the
occult of a star near the moon; unfortunately observers could not catch the occult as the result of air and light
pollution. The equipments were including 2 telescopes (6 inches and 8 inches) and 3 binoculars in different
sizes.

Report by: M.H. Talee’zadeh
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Observed Eclipse in Shushtar City

Lunar eclipse begins at 21:54:40 am in Shushtar and finished at 3:30:45. Dobson telescope that we have had
8inch and 6inch , 6inch Newtonian , 80 mm reflector. Lunar Eclipse Photo take by 8-inch telescopes and a T-
ring, and the forecast was made before the month was 2 Danzhvn.

Report by: Mostafa Pour-Kazemi
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Photo by: K, Amini nejad

Photo by: R. Amini nejad
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Occultation during Eclipse...!

Observer: Frida Farsian
Place name: Tehran, Iran

Sites

Longitude: 51:37:10
Latitude: 35:42:15
Altitude: 1219 m

Telescopes

Aperture: 20 cm

Focal length: 2000 cm

Optics: Cassegrain or Schmidt
Mounting: Equatorial

Event time & type
Year/Month/Day: 2011/6/15
Hour/Min/Second: 19:11:38
Event type: Reappear

Is it a Graze: No

Limb: Umbra

Star name: SAO 185494 XZ 23644
Method of Timing & recording: Stopwatch

0-C: 0.39

Observer: Sepideh Sharbaf
Place name: Tehran- Iran

Sites

Longitude: 51:25:14
Latitude: 35:48:23
Altitude: 1650 m

Telescopes

Aperture: 20 cm

Focal length: 120 cm
Optics: Newtonian reflector
Mounting: Equatorial

Event time & type
Year/Month/Day: 2011/6/15
Hour/Min/Second: 19:11:26
Event type: Reappear

Is it a Graze: No

Limb: Umbra

Star name: SAO 185494 XZ 23644
Method of Timing & recording: Stopwatch

0O-C: -0.32

Observer: Aydin M.Valipoor
Place name: Tabriz, Iran

Sites

Longitude: 46 22 0.8
Latitude: 38 1 19.5
Altitude: 1614 m

Telescopes

Aperture: 20 cm

Focal length: 100 cm
Optics: Newtonian reflector
Mounting: Equatorial
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Event time & type
Year/Month/Day: 2011/6/15
Hour/Min/Second: 19:45:46
Event type: Reappear

Is it a Graze: No

Limb: Umbra

Star name: SAO 185501 XZ 23654

Method of Timing & recording: Stopwatch
0-C:-0.28
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Ooocultation prediction for Ankara, Tarkey
E. Longitude 32 4€ 42.0, Latitude 35 B0 36.0, Alt. lZéém; Telescope dia 10om; dMay 0.0

day  Time P Star Sp Mag Mag % Elon Swa Moon CA PR WA AL Libration L B m Cot durn BLA. (JEZ000) Dec

v m d h m = No I w r ¥ ill Alt A1t Am o o o o L E mw/fo wfo "sfsec osec h m = o m =

11 Jal 25 2z 36 483 B L99SK0 4.4 3.8 Z24- 59 Z 63 12N 338 25 350 -4.4 -1.5 +1.6-3.4 _104 100 .0Z 4 4 41.7 ZZ 4 5§
BS99 = 37 Tauri = A Tauri is double: B 4.5 10.0 134" 1593.3

11 Jal 2523 7 41 B E01SGE 5.9 L. & Z2d4- 59 8 68 57N 293 343 305 -4.4 -1.5 +0.040_.7 _455 145 4 L 20,3 ZZ 0 32

P01 = 39 Tauri is tripple: AC 5.3 11.5 150" 1e6.0 - AB 5.3 5.1 177" 358.7

Ooocultation prediction for Tehran, Iran
E. Longditude E1 EZ2 B0.0, Latitude 35 3% 41.0, &alt. 1157wm; Telescope dia 15cm; dMay 0.0

day Time P Scar Sp Mag Mag % Elon 8w Moon CA  PA WA AL Libration L E o Cot darn B.A. (JEZO000) Dec

v m d h m s Ho D W r ¥ ill Alr Alt Az o o o o L E wfo wo "fsec osec h m = o m =

11 Jual 25 2z 45 49 B L99SK0O 4.4 3.8 Zd4- 59 16 74 GZN Z88 346 300 -4.3 -1.6 +0.440.7 _ 436 148 4 4 41.7 ZZ 4 55
BS99 = 37 Tauri = A Tauri is double: B 4.5 10.0 134" 193.3

11 Jul 2523 & 3 R E01SGS 5.9 L& Z4- 59 20 7? B8ON 262 3Z0 274 -4.3 -1.6 +0.2+1.3 _437 173 4 5 2003 ZZ 0 32

B0l = 39 Tauri is tripple: AC 5.2 11.5 150" 1e.0 @ AB 5.2 8.1 177" 358.7

Ooocultation prediction for Dubai, TAE
E. Lomgitude E5 E1 E1.0, Lativude ZE5 15 17.0, Altc. Zdm; Telescope dia 1S5cm; dMag 0.0

day Time b Star Sp Mag Mag % Elon 8w Moon CA  PA WA AL Libration L E o Cot darn B.A. (JEZ000) Dec

v m d h m = No D v r V¥V ill Alt Alt Az o o o =] L E  wfo wio "sfsec osec h m = o m =

11l Tul 2E ZZ 236 E1 R ESSEF0 4.4 3.8 Z4- E3 15 7z £eE ZEe 32E Zed —4.Z -1.7 +0.041.2 _ElO 178 4 4 41.7 EZ& 4 EE
BESS = 37 Tauri = & Tawri is double: 2B 4.5 10,0 134" 193.3

11 Jal 252z 42 0O R E01SGE 5.9 L. & Z24- 59 17 73 €15 Z31 300 243 -4.Z2 -1.7 -0.2+1.9 _457 -156 4 L5 2003 ZZ 0 32

PoOl = 39 Tauri is tripple: AC 5.5 11.5 150" 1e.0 @ AB 5.2 5.1 177" 358.7
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ASTEROID OCCULTATIONS CROSSING IRAN IN JULY 2011
By Paul D. Maley
International Occultation Timing Association, Houston, Texas USA
Translation: Aydin.M. Valipoor

PREDICTIONS
There are no asteroid occultations scheduled to be visible over Iran during
the months of July and August 2011.

IMPORTANCE OF LIGHT SHIELDS

| When the moon is in the sky or if the occultation occurs close to sunrise or sunset
or if the telescope is to be used in an area where there are lights, a light shield is
quite important. The main characteristics of an effective light shield are:

a. must be light weight

b. must be rigid at all times

c. must fit in front of the objective (primarily to be used for Schmidt-Cassegrain and refractor telescopes or
even small finder telescopes)

d. must be able to be removed and reused many times

e. must have a dark interior to prevent scattered light from entering the telescope

f. must be of sufficient length to prevent scattered light from entering the telescope. This is critical when the
target star is located close to the moon.

g. is vital when the telescope is to be used in environmental conditions that have high humidity and the likeli-
hood of fog formation.

While Iran may generally experience dry desert conditions there will be times when humidity could cause the
formation of dew. Yet the main benefit is to keep moonlight or light from homes or roadways from ruining the
observation. Should video cameras be utilized at the primary focus of the telescope rather than the occulta-
tion being observed through the eyepiece, the video cameras are quite sensitive to any scattered light.

Light may be a problem for the observer in other situations. In urban centers where observations may be con-
ducted, those who carry portable telescopes might be forced to set them up within view of a distant or even
nearby light source. The light shield will help prevent light from coming into the telescope and a separate one
from entering the finder telescope; however, if the observer is using the area around the telescope to find the
star field or to maintain his or her position, the observer can see these lights. One can use a simple strategy
to block this ambient light by using a high profile vehicle such as a truck or van and then positioning the vehi-
cle between the light and the telescope. If there are multiple light sources one can also build blocking devices
that are perhaps 2-3 meters in height made from lightweight material such as rigid cardboard which can also
be reused. Cardboard strips can be stood up vertically.

Figure 1. Hinged room divider

Light shields can also be constructed from room dividers as shown in figure 1. These are light weight port-
able structures of different heights that can be transported and make good blockers against light. The height
must be carefully evaluated to be sure it does not exceed the required height or be too low in height to be
effective. The advantage of this type of design is that it can be moved about and adjusted as required but it
is important to have flat terrain. In the event of wind, the observer should plan to prop up the screen on both
sides to prevent it from being toppled.

Automobiles may also serve as wind blocks or even light shields or both. Some observers have even de-
signed black cloth light shields that can be stretched across and attached to the inside windows (not outside).

Figure 2. Cardboard sections used as light blockers.

Figure 2 above illustrates how large packing boxes can be unfolded to form shields of different sizes
(depending on the size of the box).

Dew covers for telescopes can be constructed of various types of material. Figure 3 shows aluminized mylar
wrapped around a flexible, yet rigid cardboard frame; figure 4 indicates that even the very largest telescopes
can be protected with a similar design.

Figure 3. Mylar/cardboard light shield
Figure 4. Light shield for a very large Dobsonian
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One needs to be careful not to make the length of the light shield too short or too long. Figure 5 shows what
happens when the proper length is not considered.

Figure 5. A light shield that is too long for the small telescope it is protecting.
Figure 6. The most common light shield design.

Since telescopes are primarily cylindrical, the light shields have the same shape. Securing the shield to the
telescope should be done so that the shield will not fall backwards when the telescope is pointed at high
elevation angles or fall off because it has been secured too close to the edge of the telescope end.

Even in desert climates, if you are forced to observe near a road and do not have the natural protection of a
low walled building or terrain from potential oncoming automobile lights, building such a light shield and
have it pre-fitted to your telescope may be a life saving decision for your astronomical observation. Schmidt-
Cassegrains, refractors and other telescope designs which feature a corrector plate in front of the telescope
must be protected from moonlight and any other lights including white flashlights whose light could stray in
the direction of the tube. Reflectors are almost immune to stray light since the primary mirror is situated at
the bottom of the tube. However telescope designs which feature open truss tubes invite such a problem.
During this period when there are no asteroid occultations observers should take the time to become profi-
cient in finding one or two faint stars on their own if they are just learning the sky. Independent competence
in star hopping is a vital factor in success or failure for any astronomical expedition.
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Interview with Eberhard Riedel
IOTA/ES Public Relations
Translation: M. Rahmati & B. Karimifar

Please introduce yourself.

My name is Eberhard Riedel. | was born in Northern Germany at the Baltic Sea in
1953 and live in Munich, the capital of Bavaria, since 1991. For one year | attended
school in the United States of America and later studied dentistry in Germany. In
1982 | received a doctor’s degree in dentistry and work as a dentist in my own
practice since 1983.

When and how did you get interest in astronomy, especially occultations?

As a 13 year old | explored the skies on my own and caught interest. Later | attended classes at a school
planetarium and had a very good teacher. In the beginning of the 70s | met the IOTA-ES-president Hans-
Joachim Bode at a lecture on occultation projects in Germany. | quickly joined his growing group because it
offered practical scientific work for the amateur. | majored on grazing occultations of stars by the moon. |
later was elected into the board of IOTA-ES. At the same time | became interested in planetarium work and
produced many lectures and shows for the large planetarium in Hamburg. Simultaneously | got interested in
software development on the very first PCs in the beginning of the 80s. When the occultation prediction work
was terminated on an overaged computer at the US Naval Observatory we transported and renewed that
software to run on PCs. My task since then is the prediction of grazing occultations for IOTA worldwide.

What is your equipment for observing occultations?

After many years of observing lunar occultations visually and voice recording the events on tape, | bought a
Japanese made CCD-camera (CV-235C) to be connected to the focus of my 6 inch F/10 Maksutov tele-
scope. For recording | use an old Sony Video Walkman (not being sold anymore) that displays the picture on
a small screen. Also connected is a privately built video time inserter receiving the German DCF-77 short
wave time signal.

What do you like more, lunar (graze) or asteroid occultations?
As | stated before my major interest belongs to grazing occultations since they occur more often and usually
have multiple events. But on occasions | also observe asteroidal events.

Why is observing asteroid occultations important?

Measuring the diameter of asteroids is mainly and most precisely possible through stellar occultations. This
is a rewarding field of interest for the amateur astronomer with high scientific value. This scientific field be-
longs to the basic research with no necessity of any direct advantage or outcome. The development of the
solar system as well as its future can be understood better if all bodies in it are known. Concerning the aster-
oid belt there still exists a large gap of knowledge. Furthermore there are some peculiar asteroids that cause
a possible threat of colliding with our planet.

What is your country astronomer's situation for observing occultation?

Unfortunately, unlike in Iran, enthusiasm for observing occultations in Germany as well as parts of Europe
has decreased. Some of the older amateurs ended their work and younger amateurs are few. We hope that
by a good Iranian example where especially young people are successfully observing occultation events
also this work in Europe is done again by more people than at the moment.

Please say me a memento when you observed occultations.

On July 3rd, 1989, | attached a photometer to a 6 inch refractor of a friend in northern Germany to record the
occultation of 28 Sagitarii by Saturn’s moon Titan. Since the occultation path was rather uncertain then and
the longest occultation was predicted to last some 4 minutes we expected a much shorter occultation than
that if one would occur at all. Well in time the stellar light slowly and irregularly dimmed to be heard by a
rising sound of the photometer’s signal when the star plunged into Titan’s atmosphere, leaving only Titan’s
light left after a short while. After about 2 minutes the signal rose again and we thought we had been lucky to
have witnessed an occultation more at the edge of the shadow’s path. But after 15 or 20 seconds the signal
dropped again and we were uncertain whether we had lost the star and the moon due to bad tracking. But
we waited, and after 2 more minutes the stellar signal slowly rose back to normal again. Only later we
realized that we had recorded the famous ‘Central Flash’ and that we hadn’t followed the event from the
shadow’s edge, but from very close to the shadow’s center.
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Only when a moon with an atmosphere stands right in front of a star the whole atmosphere is lit and this
light irradiates into the shadow of the moon, causing a brief increase of light. Further investigations of the
light curve revealed that the immersion of the star into Titan’s atmosphere showed significantly more ir-
regularities than the emersion on the other side of Titan that went much smoother. This could be explained
by the fact that the immersion took place on the evening side of Titan having a much more turbulent atmos-
phere due to daylong solar radiation than the morning side where the emersion was after calming down
over night. Many scientists used our and other light curves to thoroughly investigate details of Titan's at-
mosphere being unknown so far.

What do you think about Iran and also IOTA/ME section?

The European observers were happy to learn about the forming of your group of active occultation observ-
ers. And that you chose the IOTA-community for your organizational home. Your first newsletters already
told us much about your goals and your demands. Iran as a country and culture is not so familiar to many
Germans. The religious tolerance towards Islam though is very high in Germany since many Muslims live
here and are accepted in any way by the vast majority of Germans. We know and experience that espe-
cially Iranian Muslims also respect different cultures and religions. Since | got married to a German-Iranian
woman in Tehran in 1996 | had the chance to travel to your country quite a few times already, which broad-
ened my interest and understanding of your old and important culture and allowed me to make many con-
tacts. Since then | also feel the need to act like an ambassador of your country and religion whenever |
hear people over here reflecting over Iran in an erroneous way.
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Grazing Occultations in Iran July - December 2011
Eberhard Riedel

Translation: Elham Shabani

Grazing occultations of stars by the moon belong to the most spectacular events in
celestial mechanics. Observing the northern or southern lunar limb passing along a
star makes the lunar motion directly visible through the telescope. Furthermore as
the rugged lunar landscape occults and reveals the star mostly several times at one
event every observation is thrilling as well as beautiful to look at. Narrow peaks at
the limb may let the star briefly blink away, whereas tiny gaps in the profile let just
flash the star up. Sometimes a dis- or reappearance of a star is not as sudden as one would expect at the
atmosphere lacking lunar limb due to an unknown close binary star.

The scientific value of the measurement of grazing occultations has changed over the decades. Even visual
observations with a precision of 0,5 sec. in time resulted in a highly precise knowledge of lunar limb fea-
tures, far from being complete though over all angles of libration. With precise lunar limb features stellar po-
sitions could be improved. Now after the Japanese ‘Kaguya’ probe circled the moon in a polar orbit and ac-
complished a precise laser ranging of the topography of the grazing occultation areas these are almost com-
pletely known with high precision. But even now visual or photoelectric measurements of grazes are valu-
able and may still improve the Kaguya topography.

The knowledge of the precise lunar limb structures being visible during solar eclipses is still of high value for
measuring the changing solar diameter by observations of Bailey’s Beads. Therefore grazing occultation
measurements have not lost their value.

Programs like Dave Herald’s ‘WinOccult’ are useful for single observers to find out about upcoming grazing
occultation events. Beyond that IOTA-ES has the task to give an overview on all interesting events in any
region of the world. The map shows 40 events in Iran until December 31, 2011. The limiting magnitude is
7.0. The lines in the map show the locations where a graze can be seen at a specific time. A black line
shows a grazing occultation on the dark lunar limb at night and a yellow line one on the bright lunar limb at
night whereas all daytime events are shown with a blue line.

Table 1 gives details about each event in the map. The date and the time refer to the westernmost start of
the graze in the map. Table 2 is an example of further detailed information about each limit coordinate. At a
longitude increment of 10 minutes of arc the precise coordinate and time for the moon to touch the star at
the mean limb altitude is given. Also the position angle and axis angle at each line coordinate of the graze,
the lunar and solar altitude and the lunar libration values are given. Furthermore the cusp angle tells about
the geometrical angular distance between the position angle of the location of the graze and the position
angle of the terminator hitting the lunar limb.

The tanz-value is a coefficient to correct the given coordinate of observation for the local elevation. The pre-
dicted observing site has to be displaced towards the lunar azimuth by tanz multiplied by the elevation. In-
stead of the tanz-value the ‘x off limit'-value can be used. If multiplied by the local elevation it directly gives
the offset to the predicted line coordinate perpendicular to the heading of the lunar shadow on earth.

Any astronomer interested in the observation of grazing occultations by the moon will receive the necessary
information and data through IOTA-ES. The prediction data is supplied as files that cover a region selected
by the observer and usually complete for one year. These files have to be processed with a software called
GRAZPREP that is passed on as freeware. This software enables any user to individually select the most
valuable and interesting graze events as well as to precisely prepare any event for any selected observing
site with useful graphical tools. GRAZPREP will be introduced in a separate article.

Eberhard Riedel
IOTA-ES Public Relations
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Grazing Occultations IOTA/ES E. Riedel
NO. YEAR MO DAY  USNO SAOPPM D MAG %SNL L W.U.T. LONG LAT STAR NAME
1 2011 JuL 12 zZC 2490 185238A 5.2 94+ 5 22 33.8 44 35 39 omicron oph
2 2011 juL 17 Zc 3185 145637 5.1 93- N 20 6.0 49 25 46 cl Cap
3 2011 JuL 24 ZC 465 93328 4.3 33- 5 21 50.2 44 37 57 delta ari (Botein)
4 2011 Aug 10 ZC 2725 187255A 5.4 91+ s 15 32.6 50 31 2B sgr
5 2011 Aaug 10 ZC 2736 187342 6.3 91+ 5 18 10.2 44 26 30 sgr
6 2011 aug 10 zZC 2759 187504 3.5 91+ N 22 58.8 44 33 37 x12 Sgr
7 2011 auc 20 ZC 421 93140 6.6 56- N 19 51.9 57 25
& 2011 AauGg 22 ZC 573 76275K 6.7 48- N 1 48.4 44 31 142 B. Tau
9 2011 AauGg 22 ZC G688 76658M 6.8 40- N 20 10.7 60 27
10 2011 auGg 22 zC 709 76721L 4.3 38- N 23 46.1 44 30 94 tau Tau
11 2011 auGg 23 X 6070 76729X 6.9 38- N O 50.1 44 37
12 2011 sep 5 ZC 2523 185470 4.8 60+ 5 14 21.9 59 29 51 oph
13 2011 sep 16 zc 371 92983 6.2 83- N 16 50.8 58 25 27 Ari
14 2011 sep 18 zZC 631 765410 5.6 66- 5 20 9.8 44 39 51 Tau
15 2011 sEpP 18 ZC 634 76551 5.3 65- 5 20 32.8 44 28 56 V724 Tau
16 2011 sep 19 zC 657 76602 e ] 64- 5 0 30.1 51 25 67 Tau
17 2011 sep 20 zC 928 78045 5.9 45- N 21 50.9 46 25 14 B. Gem
18 2011 seP 22 zC 1207 97472X 5.6 25- N 22 23.0 60 25 3 Cnc
19 2011 oct 4 zC 2797 187756C 2.9 56+ 5 13 24.4 44 36 41 pi sgr (Al Baldah)
20 2011 oCT 7 ZC 3187 145648 6.0 B4+ 5 16 53.9 44 27 47 2 AG Cap
21 2011 ocTt 15 ZCc 601 76438x 5.9 B7- N 21 6.6 53 25 39 A2 Tau
22 2011 ocTt 18 zC 905 77813v 6.9 70- 5 2 14.3 44 38 231 B. oOri
23 2011 ocTt 19 zcC 1158 97120k 5.0 51- 5 21 13.1 44 34 74 m Gem
24 2011 OCT 22 2C 1410 117751A 5.1 289- N O 4.5 44 34 6 h Leo
25 2011 oOCT 31 ZC 2746 187422 5.7 29+ 5 15 39.1 44 37 33 sgr
26 2011 Nov 2 zC 3015 1637711 5.2 50+ 5 13 57.2 54 25 14 tau Cap
27 2011 Nov 2 ZC 3027 163841 6.9 50+ 5 18 1.6 54 25
28 2011 NOov 4 ZC 3287 146067z 5.8 70+ 521 7.8 44 26 51 Agr
29 2011 NOV 5 ZC 3397 146521 7.0 79+ 5 20 40.2 58 25
30 2011 wNov 16 ZC 1246 97718 6.4 67- N 20 56.6 44 30 23 Hl1. Cnc
31 2011 wNOov 17 ZC 1364 98400 6.5 57- N 20 50.4 44 31 209 B. CncC
32 2011 wNov 19 zcC 1482 118111K 6.2 45- 5 0 24.7 44 32 14 sex
33 2011 wov 19 zC 1587 118574qQ 5.9 34- 5 22 37.6 44 289 55 Leo
34 2011 pec 5 zc 177 92310 6.9 Bl+ N 23 4.2 44 33 212 B. PsC
35 2011 pec 10 X 6618 P 94140 10.0 100E N 14 13.4 61 25
36 2011 peC 10 X 6635 77016 8.4 100E 5 14 24.5 47 34
37 2011 peC 10 X 6645 77024 8.1 100E N 14 37.0 46 29
38 2011 peC 14 ZC 1341 98267Y 4.3 Bl- 5 22 3.6 44 37 65 alpha cnc (Acubens)
39 2011 peC 17 zC 1670 138238 4.8 50- 5 21 8.4 46 36 BY e Leo
40 2011 DeEC 22 ZC 2206 183466 7.0 9- 5 1 54.5 46 34
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