What do we know
about the Cheonan?
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Johns Hopkins University
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Outline

 What the JIG argues

 Underwater explosion outside the Cheonan
— Fragments

— Shock wav
— Bubble effect

e So what do we know?




The JIG’s Argument

 The JIG argues
— An outside explosion severed the Cheonan
— A torpedo caused the outside explo
— It was a North Korean torpedo

— Therefore, a North Korean torpedo destroyed
the Cheonan




Underwater Explosion

 Underwater Explosion Produces
— Fragments
— Shockwav
— Bubble Effect
— Water column
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What about shock wave?

P=pressure in MPa Published by
W=W€Ight of TNT in kg DSTO Aeronautical and Maritime Research Laboratory

R=stand-off in meters PO Box 4331
Melbourne Victoria 3001

W=250 kg of TNT
R=3~6 meters

- P=8,049~18,239 psI




Shock Wave at 5psi
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Prediction of Potential Damage



Shock Wave on the Cheonan?
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Secondary Effect of Shock VWave

:







Bubble Procesars)
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Bubble Process
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Three Parts Breaup

nenjeay 104 8
>) WybuAdoy B
o4 Aq paqp3



The Report’'s Bubble Effect
Simulation Result

MMl Sy

) Hull({Port) deformation
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Hull(Bottom) deformation

JIAHYIA BH 3m, 22! 6~9moil M
Uas F9 260kg A2t SEA|, #oket s At SAL
Explosion of about 250kg high explosive at 6~9m in waier

depth and at 3m io port from center line of gas turbine room
results in similar deformation as seen on ROKS Cheonan
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n the Cheonan?




Bubble Doesn’t Cut It

[kl time = 1.00 sec [ time = 1.10 sec (altime = 0.00 sec

[al time = 0.00 sec

[b] time = 0.10 sec

[cltime = 0.10 sec {d} time = 0.15 sec I {mltime = 1.20 sec [n] time = 1.30 sec [a] time = 0.30 sec

{oltime = 1.40 sec {p] time = 1.0 sec [l time = 0.50 sec

[el time = 0.20 sec [l time = 0.25 sec

(gl time = 0.30 sec [n] time = 0.35 sec

[r] time = 1.70 sec (nl time = 0.70 sec

[altime = 1.60 sec [g] time = 0.60 sec

(il time = 0.40 sec (il time = 0.45 sec [sltime =1.80 sec [t time = 1.90 sec [il time = 0.80 sec (il time = 0.90 sec
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What about Water Column?

Sailor on the Deck:
“felt a sprinkle of water on
the face”

Patrols on Baekryong
Island: “a flash of light”




So ...

* No sign of the shock wave

* No sign of the bubble effect

 No fragment

 No evidence of water column

- Was there really the “outside explosion”?




So...

 The JIG argues
— An outside explosion severed the Cheonan
— A torpedo caused the outside explo
— It was a North Korean torpedo

— Therefore, a North Korean torpedo destroyed
the Cheonan
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“Critical Evidence”




Edited by Foxit PDF Editor
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For Evaluation Only.

Did a NK torpedo sink the Cheonan Ship ?

What does the evidence tell us..

Seung-Hun Lee
Department of Physics, University of Virginia

- The ROK (South Korea) JIG’s claim
- on May 15,2010,“recovery of the conclusive evidence”
that are fragments of a torpedo

- the following two “scientific”’ evidence -> explosion of the NK torpedo sank the Cheoan
|.The “No. I’ blue ink mark in Korean on the propulsion part of the torpedo
2.The Energy Dispersive Spectroscopy (EDS) and x-ray Diffraction (XRD) of three
adhered materials

=EZuE
LMDEX
(4] Exper iment

(UX] 2 37| 2M ZAA> EDS Analysis result

- Our scientific examination/experiment: the “No. |” torpedo is a fabrication.




Two Evidence for Two Key Links in the Cheonan report

Both links must hold in order for the J/IG’s conclusion to be correct.

l The blue korean mark “No 1”

The EDS and x-ray data
of three “adhered materials”

l
=




|.The “No. |” mark

The recovered(?) torpedo

http://img3 | 6.imageshack.us/i/torpexplosion | 8cq.jpg/

T ~ 5000 K
P ~ 200,000 atm

- This cannot even be an “evidence’:
any Korean, North and South, can write this mark.

- Also, it does not make sense that the ink mark can survive unscratched when the paint was all burned at the explosion.
- A youtube video that shows burning of monami “| beon” mark by a torch: http:/www.youtube.com/watch?v=EROwzmPgmsM

- Even circumstantially, it does not make sense at all.

(1) Who on earth would write such a coarse mark on such an expensive warhead?

(2) The mark was well deep inside the torpedo and it could not be seen from outside once the torpedo was completely
assembled. What would have been the purpose of the mark?

(3) Why weren’t there any other marks on other parts?




The Chosun llbo
Jun. 30, 2010 11:05 KST

Cheonan Investigators Presented Wrong Torpedo Diagram

Regarding the numbering "1 beon" written on one of the torpedo's pieces, the
investigative team said analysis of the ink confirmed that it was an oil-based magic
marker made using the ingredient Solvent Blue 5, and it is trying to secure samples for
comparison. The team said Solvent Blue 5 is commonly used in magic markers, which
North Korea may have imported, but the marker cannot be traced to the North with
certainty.

THE HANKYOREH July 5,2010
Questions inger 100 days after the Cheonan sinking

Second, the team announced during a June 29 briefing for press groups, including
the Journalists Association of Korea and the National Union of Mediaworkers, that
its analysis results showed ingredients of “Solvent Blue 5” in the blue oil magic
ink used to write "No. 1” on the torpedo’s propeller. However, the solvent line is a
commonly used ingredient in ink, and since the team was unable to secure a
sample of North Korean ink to compare it with the ingredients in the ink used to
write “No. 1,” it is insufficient as evidence.




Two Evidence for Two Key Links in the Cheonan report

Both links must hold in order for the J/IG’s conclusion to be correct.

Xhe blue korean mark “No 1”

The EDS and x-ray data
of three “adsorbed materials”




iPhone made in North Korea !!!

iPhone
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ll. Adhered Materials

EDS . probes the ingredient atoms of a sample XRD . probes the chemical compounds that the atoms form

d= 54 &l
Substance Analysis Result
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- JIG argues the strong Al and O signals in all three samples
are due to oxidized aluminum,A2O3 formed by the explosion

- NOTETHAT the Al and O intensity ratio, I(O)/I(Al) ~ 0.9,

for all samples
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- AM-1 and AM-II data: no significant Al-related signals,
later found a negligible signal for crystalline Al,O3

- JIG claims that the absence of the ALOs signals
indicates that all Al,O3 are amorphous and it cannot

be detected by x-ray.

- NOTE THAT the AM-IIl XRD data exhibit strong
crystalline Al peaks and weak Al,O3 peaks




Are the adhered materials Al,O3 (explosion) or AI(OH)3; (Corrosion)?

JIG’s EDS data, in the Final report pages 154 and 278

Ship

o A Ep#NLEmE | o
I sl . Bow, Eipm, Black

Torpedo
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e
EDS simulation by Dr. P. Yang (University of Manitoba, Canada)

Test explosion

| EEmA
LMDEX
(4] Exporiment

- 1(O)/I(Al) ~ 0.9 for all samples

Lee & Yang, arXiv1006.0680
http://arxiv.org/abs/1006.0680

- Us: [(O)/I(Al) = 0.23 for aluminum oxide, ALO3.Why their
ratio is ~ 0.9?

- JIG on June 29:all three samples contained ~ 40 % moisture
- Us: EDS measurements are done UNDER VACUUM. So NO
moisture can exist during the EDS measurements

- [(O)/I(Al) = 0.85 for aluminum hydroxide, AI(OH)3
- It can be naturally formed when Al is exposed to water

- The adhered materials extracted from the ship and torpedo
are not associated with any explosion
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The “No. |” Torpedo A boat that survived a torpedo explosion?

Al alloy

Effect of corrosion of Al alloy: formation of white powder (Al(OH)3)




Most likely, a fabrication...

Al(OH)3 (Corrosion)

AL O3 (explosion)

Ship Torpedo Test explosion
r B R
o M mpEwmE o | zmuDNE | SE=EAl

Critical gvigonce LMDEX

O Exporiment

Bow, Stom, Stack |

- I(O)/I(Al) ~ 0.9 for all samples
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- Why I(O)/I(Al) ~ 0.9 for the AM-III?
- Since the AM-Ill came from the test explosion,Al,O3 should be detected by EDS to yield I(O)/I(Al) ~ 0.23.

Its EDS data was most likely fabricated to claim
that the AM-I and AM-Il are explosive-related materials

We demanded the JIG to release all three samples, and the JIG released the samples from ship
and torpedo, but they refused to release the sample from the test explosion.




In their Final Report, the JIG still insists that the white powder samples are Al,O3 (explosion)

JIG’s EDS analysis results

Compounds | Oxidized Al C S SiO2 (AM-|, II) | Moisture etc

Weight % 45 ~ 55 0.6 ~3.0 3.5~45 ~29 36 ~ 42

- Us: Where is XRD signal of oxidized aluminum?

2 Ship 5i02/Graphite AM-| S, 80), A

o | T T, K - JIG claim:The absence of the XRD signal indicates that

& | Nacl . AlOs is 100% amorphous.
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Torpedo AMI ks strong crystalline Al peaks.This means that not all Al got

i e i oxidized during the explosion and some of it remains

A sz ]l s E crystalline. This was consistent with our own experiment of

el ~—~W¢TM._:___UILM__“__HA___W%_____‘_‘__ melting and quenching of Al. Furthermore, our own

..... | A M A M | ~ experiment suggested that during explosion crystalline Al,O3

..... S i
Test explosion ‘ T‘ AM-III should be also produced.

H Graphita | . . .

""" T 1. J |i - - JIG: provided no scientifically reasonable argument.

. ETNEE WL.,{._'ﬁﬂ___ﬁ*r.w_m_‘_ﬂ__h N u ) Instead, in their final report they removed all EDS and XRD

SR ST R A KRD Analvais vessic- o data of the test explosion sample out of the main text and
put them in the Appendix.




The JIG’s new experiments of heat treatment on the adhered materials

from ship and torpedo
In the JIG’s Final Report Appendix Pages 280-288, released on September 13,2010

The adhered material before the heating

al M

Al,O3

0 after the heating at 900C

EDS

amorphous Al,O; (explosion)
+ water (H20)
Clyndy bt 1 crystalllne & -'\\POS['I_-IJILIII'_ILII':

after the heating at 1200C "| Al,0O3 ’
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(Before heat treatment) (After heat treatment)

2 hety aene

The JIG’s interpretation in their final report page 287:“If a crystalline aluminum oxide is found in
heat-treated material, in which no crystalline aluminum oxide nor crystalline aluminum was found
originally, the (original) material should have an amorphous aluminum oxide as an ingredient in it.”




Our heat treatment experiment Al
on AlO3H3 (product of corrosion)

Al
AlO3H3 untreated A

o

after the heating
at 900C or 1100C

1.0 2.0
600 | | | | | T T

so0- crystalline 1100 °C
s00- Al203

1.0

300

200

Intensity (cps)

100

| | |
0 10 20 30 40 50 60 70 80
2theta (Cu-Ka)

0 | |

When heated to 900C or | 100C, aluminum hydroxide (AlO3H3) turns into aluminum oxide (Al,O3).

Then, what really is the white powder, amorphous aluminum oxide (the product of explosion) mixed
with water (H20) or aluminum hydroxide (the product of corrosion)?




Our EDS data obtained from two heat treated samples at 200C:

(1) AlO3 with water and (2) AIO3H; Al

a Al AlO3H3 heated at 200C :
and cooled down

Al,O; mixed with water,
heated at 200C and cooled down

o

0.5 1.0 1.5

The JIG’s EDS data from the adhered sample heated at 200C

The JIG’s EDS data (left) is close to the EDS data of
AIO3H3 (above right) than to that of Al,O3 with
water (above left). This indicates that the JIG’s
adhered materials are not amorphous aluminum
oxides as the JIG claimed, but they are aluminum
hydroxides that have nothing to do with explosion.

30~200C




Previous XRD study on the phase transitions upon heating from aluminum hydroxides
(Gibbsite and Boehmite) to aluminum oxides (amorphous and crystalline alumina)
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M. R. Hill, T.]J. Bastow, S. Celotto, and A. J. Hill,
“Integrated Study of the Calcination Cycle from Gibbsite to Corundum”, Chem. Mater. vol. 19, 2877-2883 (2007).
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This previous XRD study is consistent with our conclusion that the JIG’s adhered materials
are aluminum hydroxides that have nothing to do with explosion.




Two Evidence for Two Key Links in the Cheonan report

Both links must hold in order for the J/IG’s conclusion to be correct.

Xhe blue korean mark “No 1”

The EDS and x-ray data
of three “adsorbed materials”

Both links are not real.




“Meeting a whale in a2 mountain...”

ROK JIG’s response on June 29,2010 to questions about their inconsistent EDS/XRD data and
interpretations

- “Our results are the first discovery in the world”

- Getting these results are “like meeting a whale in a mountain”

Science is a realm of truth, but the ROK |IG is pushing it into a realm of belief

LETTERS

_ T

Editorial Retraction

N E \/\/ S David cyrann'ﬁki THE FINAL REPORT FROM THE INVESTIGATION COMMITTEE

of Seoul National University (SNU) (/) has concluded that

the authors of two papers published in Science (2, 3) have

engaged in research misconduct and that the papers contain

fabricated data. With regard to Hwang ef al., 2004 (2), the

° ’ Investigation Committee reported that the data showing

ve rd Ict. Hwa n s h u ma n that DNA from human embryonic stem cell line NT-1 is

] identical to that of the donor are invalid because they are the

result of fabrication, as is the evidence that NT-1 is a bona

fide stem cell line. Further, the committee found that the

s em ce s were a a es claim in Hwang er al., 2005 (3) that 11 patient-specific

embryonic stem cells line were derived from cloned blasto-

cysts is based on fabricated data. According to the report of

the Investigation Committee, the laboratory “does not pos-

sess patient-specific stem cell lines or any scientific basis =

- -y for claiming to have created one.” Because the final report

Ko rean bloethlclsts call for of the SNU investigation indicated that a significant amount of the data presented in both papers

is fabricated. the editors of Science feel that an immediate and unconditional retraction of both

= H = papers is needed. We therefore retract these two papers and advise the scientific community that
Inq ulry I“to stem-cell work the results reported in them are deemed to be invalid.

As we post this retraction, seven of the 15 authors of Hwang ez al., 2004 (2) have agreed to retract

. . their paper. All of the authors of Hwang et al.. 2005 (3) have agreed to retract their paper.
David Cyranoski, Tokyo NATURE [VOL 429 | 3 JUNE 2004 | www.nature.com/nature Science regrets the time that the peer reviewers and others spent evaluating these papers as well as
the time and resources that the scientific community may have spent trying to replicate these results.

DONALD KENNEDY
Editor-in-Chief

www.sciencemag.org SCIENCE VOL 311 20 JANUARY 2006
Published by AAAS




Would you just believe or would you look at facts?




