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Wall

Marks on the dowgktod (both sides of the wall)

S, the distance the projectile
traveled through the wall \ Impact angle to the horizontal plane
X

Exit hole Horizontal plane

b
X [~~~ Entrance hole

Height of the entrance hole, H1

Height of the exit hole, H2

Obtain the following information from the measurements to be taken:

S, the distance the projectile
traveled through the wall ™Sa H3, the difference in heights between the
(Hypotenuse of the triangle) entrance and exit holes (Hl — H2)

1.2 B4 BE 5 1) 40 BE B Bk
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B AEP-E o g E T R IE PR S KK o R R A
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iodide 23 MR 7 & = B a+ F oo 2 SF S AR L F BEER
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F Ak bt £ G AR AR > BT 2 L0 1290 % KRR AGER 5 2R
@ﬁﬁﬁ&f*?ﬁﬂ%ﬂ%ﬁ1Akﬁ%%3ﬁﬁ’ﬁ$ﬁa%
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o MW I 5 B 0 3k 1T V3R §_ K-t Trace Metal Detection
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%giﬁ&ﬁ\%Jiﬂnﬁ%%‘iﬁ*&ﬁmé%#w?$§
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2DNA 93 %% % %3

B VR % E 4 430 (Forensic Biology Section) F @ £ 7 DNA
ATk 5 5 0 B2 ¢ A15LDNA3100 4 7 k% * Applied Biosystems 2 &
AmpFISTR Identifiler™ PCR Amplification Kit § * #-% % % %k it {71
Ll T METEFRET - XK K BPEHM IS 2STRAF =

( D8S1179 ~ D21S11 -~ D7S820 ~ CSFIPO -~ D3S1358 ~ THOI -~
D13S317 ~ D16S539 ~ D2S1338 ~ D19S433 ~ HumVWA ~ TPOX -
DlSSSl » D5S818 ~ HumFGA ) % Amelogenin}4 %] #L ] & 71| » F| b &

TEET @g%@%ﬂﬁﬁﬁw%??;mﬁmmgWELQDB

(Combined DNA Index System ) 13 ®2STRZ 7] [ B 40) > 1>+ {8
TR EELYT c FHRF AR REETENER QLS - B2 P
P S PN - B PR EEL PR LR LRE
LR B MY ko BF A EFEF T 56?’5'9? T SRR

Evidence Documentation—work sheet
DNA Extraction

Yield Gel

Quantitation—Aluquant (Promega)
PCR

Amplification Product Gel (12cm, 196 Acrylamide Gel )
Analytic Gel (36cm, 4.5% Acrylamide Gel )

Analysis & Interpretation—Genescan & Genotyper software
2" Analysis

Report Writing & Review

O T L N i e
FIEVF EH T DNAIR p &S » F 5% 0B 401 o “f TRRE
BRI CFEPOREEETOERFLREII L
( contamination ) 1% iy *F > E B FTEALS - H FIBE G 2 A
o414 & (control sample) : f #-#]# & (negative control ) ~ i ¥
#14% & (positive control ) % #4744k & (reagent control ) - &%
BB AR P A~ L = ﬁﬁ‘lr‘% g A5 i“g%‘:ﬁi - BHME TN A
e dopt B okt > ¥ g iRE - f@;ﬁ,a?véﬁgq S RBE BT ;‘;
T REEG ek F RIS IRFRE S 0 4 o P
%’{.’Lﬁﬁ"}"‘— BRI RS NETEET KR T %’1“‘ _F 7

X st e
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I ANF AN &k FBI 0% e CODIS & i385 § 12 7 4 4 e
oL é‘:}éﬁ%&*’éﬁ\ g "’ﬁi‘ AT AR A f‘*”—}#}ﬂi'lﬁﬂli?‘f °
CODIS ¥ 2«5—30% A—,a‘—,’.;fﬂ S L Ad g.\% PN H ‘%’f‘;‘ﬁ?ﬂ‘ L
GE oA Bkl F A o — B 5 % = T4 E (The Convicted
Offender index) - & 7 ¢© %IJ AT E A B ER AR (& 5 H B 6
£ 4 5 ,fi;a) DN SAL S ¥ - BRIA A RHES FTALE (The Forensic
index) » ¢ 3 «}‘ 1 DNA #h% o m ¥ CODIS x St Z_ > e
3“57?}1‘&& '? SR A S }é]@u(local) . "é]
(state ) % Eﬂ?’\é] B (national) ; ? GELE AT OREET Y S
A PR P o 112 EHP T B DNA F R (the Local
DNA Index System ° FE? He LDIS) & R ER L S EE RS
MERL PR R o““#ﬁﬂ; 70 s % 5% CODIS kst
ME TR, EEE LR > I T % DNA #%?ﬁif I MBE %iﬁt‘
(the State DNA Index System’ A= SDIS) » Al ehzEfp™ ¥ i
FAN Rk FE L“‘Hﬂﬂ o Flyt DNAFR ¥ £+ b 0§
BREAAIBE A ELNOEREARS TARIAZ TR LD
3 ® i DNA T4 E (the National DNA Index System > f§ -
NDIS) - = i - = & DNA ?ﬁi}i}kﬁﬂé o 17# X NDIS # 2 ¢
#-DNAFTHEI AR~ B RFHDL R REGE- W feF 2 0L o

N

Fﬂ& *rm» 51N *rm}

\;JTX"“

13 CODIS Core STR Loci
with Chromosomal Positions

=
TPOX
=
D351358 E
D55818
Fca ™
LCSFlPUS
4 5 6
-
AMEL
E E = ™
165539 » D18551 D21511 AMEL
o O e B U ]
16 17 18 19 20 201 22 X Y

B 40 ~ CODIS # %] i~
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3P I -L RS R

LEBFFATELENNERSEY AL ER P YT
T AR R AT A S R R 2 RS F R
#7214 (physical contact) » # I =& Z4&E § Eaml kB4t o 1T kB2
X w72 42 SUR DNA 52 47 JA S 5 £ B any - 1 11 %
MRS REREFE- St B i g «u&z{%ﬁ:mﬁa‘f*”
FF R BER SRS BREKRE FO VL AERFT N SR
RS Ty EA mg\ﬁf”’b#”ffi WgtenE T 1 T A
FADNAFTHEY AL 2 ZEFZ AT > s+ %

3L1FEF il & e ’f#. (10)

LHEIf ROl Y p e AR D ek R
AR R S S 4T (root) » E A K £ 5 RIS

Foofe mR

£ 3% (shaft) o = 84 ¢t g fwmoe § BlSEm A, chfpdbik 2 0p - £
Bi&as ik Fv (keratin) ~ 24 % (melanln) 3 - g &
Eﬁ‘*‘v\’f}‘%ﬁﬁ?}%?/ﬂ\%}ﬂ‘ﬁ» SRR - L
Ao [H40 - 41]

proximal

B 40 ~ £ B gt o BfE (KR @ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)
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hair shaft ~— ;

- epidermis

l»darmis

gland

sub=cutaneous lissue

Bl 41~ £ Eejrig ( &k © www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)

LA (Cuticle) @£ A g R ENFER&E G2 2EPHE
[N i%frfb’p}ul#m‘m”ea Ry I
i o B R EARZRAL YDA RT AL AR 8 R
( coronal, crown-like ) ~ & (spinous petal-like ) % @ 4p &
(imbricate, flattened) > &= fd 1 & @ ¥ 4] jk i = 2 & frendg
Y %"éﬁm‘q‘n,’fn; 5 o Ho¥ g kg s
(coronal, crown-like) # &>t & j& & fm s o L ?yj » H gk A
#%%m?%wﬁﬁﬁaxmﬁ+’€?+ & B 4 2 g o

Jﬁ»'i&@v*“’f@ g7 Al (B 42~43] > w4 A3 A 5E

LB oo f k@ & (spinous, petal-like) fbELF & = &35
e u%%wwé_e@~/4ea’za£*ﬂéo\ﬁv#ﬂmﬁ% +
AW 44-45] > R AAESFE I AGHFRSABAL - @a:%’
A% (imbricate, flattened) “@ 5 d (X f B a T R FaGg s £ &k
T Lbyfé@é””'l&”ﬂ;i*4wﬁ AR SR (A T

47) o RS LA BR RIIEG R § FIB b AR S
S R YT I TR
’fv/:\;t ‘%ﬁ‘io

26



y0 ¥

W 42~ g2 s @ * a8 (KRR www.ibl.gov/hg/lab/fsc/backissu/
jan2004/research/2004_01_researchO1b.htm )

W 43~ Bapcs™ ks £ R ¥ (%R www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)

W 44~ Fik s e (kR www.tbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)
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B 45~ ks ™ oL B P (KR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm )

W) 46 ~ gl e g 2 a3l (KR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm )
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B A7~ BT en A g2 R P (KR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm )

L AL (Medulla) @ = 85 £dp iz3e L L Rl
TR X FEE L R AR - ﬂ;:r4 2L 3 om L v?si‘;f’ N
a2 LT Gl (MFTARASLATRZE) £B7% 07
PrBLATALT GRS L AR L AL BT 2R
zZ Al je e 2 P AT R Fke - BV ﬁ&—%{?" N G

T A4 ¢ H P43 (uniserial ladder ) -~ % £ #-75 (multiserial
ladder ) ~ ¥ % & 25 (cellular or vacuolated tape ) % & %3
(latt1ce) » f R SR e A R RS S R
’Fﬁg & Bal)é'fl’ v dn g R E7"j-l/ll; Q%f—kg&;}ﬁs;ﬁz;ﬁ % [%]
48~51)

S-S
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W] 48 ~ B P25 R 7 A 8 B AR ¥ (KR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004_01 researchO1b.htm )

W] 49 ~ 5 425 R i A A BE AR ¥ (KRR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)
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W 50 ~ &4 £ cnBase® * (KR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)

Bl 51 ~ B = RLF BEAcRR ¥ (kIR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)

peob o A BEL BB A T m A LB fA5 (fragmentary or
trace ) ~ # i@ 4 25 ( discontinuous or broken ) % & § 7
(continous) % = &%) i [® 52]
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B 52~ = A &L BFRE (KR - www.tbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm )

L '“ﬁ’»?gr (Cortex) PR AR AL A R 'ﬁﬁi?fﬁ’r
“b i) s a0 R E B4R m i E R s R m e T
A5 4 %”T E 1i B 4Ekk (cortical fusi) ~ ¢ & R (plgment
granules ) % “F [f]3;e0%E k2 (ovoid bodies ) i*i#ﬁfé AR 4k
(cortical fusi) & ¥ & 7 PR 7955 307 2 R 2 RN [
I L
4&*@1}1591}2;.?355—‘,]‘,‘“&4&%,—%”7 ,ﬁgj‘-rikféq.
[@B 55) » 2 & A;f@—t B4 ki B EARIT R A

/ 1:1“\-

[®54) > #4= gpla J&/&#&A%ﬂﬂﬁm@[%ﬂ%]

W53~ & A4 59 L FirdEiiendy W54 A 355 B9 ind FATRA
Vg

S5 R Afas§d cnd FIERA WO6 &L FP hd 33004 % BF
+* 'H'-zlj ° a4 o
( %% * www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm )
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2 EPREIARE R F R 0 R th A3 R IR AT HFF A chen
TR XA G K AR §‘i ﬁ“f@‘ﬂ’ﬂ’? SR Rt
(#1571 ~ 5 [WS8] friedl i &4t & o

W] 57 ~

b et MADPRMACR W58+ G < ae ) A M AR
o I.Yl o

( %% @ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)

.A:F_

2 X B inyEs
321 &P BB AL g B ()

AL ETRAR RS DL B R s o - SRR
L B H AT A 3 fAA AT o FwS & (guard hairs)
HeEFES o bR Atk o AL (fur or wool hairs) #%
BEFWME N Tt ARME  f§L (tactile hairs) P %
Av\'ﬁ?”‘fh,fﬂap 2R ﬁlfﬁa’ﬁf “I‘r'mié m—, ° ”‘ ‘/’]‘iﬁ"’ﬁ 3 fﬁi‘i‘]-’»/’}?ﬁ
EX RIS 30 A VR

/\zii;T;ﬁﬂ;}: AEM P WREESRE AL TG 28 RS g
R RS 2R T TEY, %;Mw HUNE O - R A et b £ B
év'ﬂr’%%‘ﬂf*’*fﬂ’” KL g mﬁ%%;“f“/}'ﬁﬁy\li”’pﬂ%/}

T # ¥ ;gmg—%&?q‘“ﬁaili””?ﬁ%ﬁm’—ﬂfﬁ
ALY B0 o ok 4 iﬁ%"i% LSV - & RN R S

R 1/3 B H W L im%ﬁ;%‘r PRk Arikar
Blx 3t 1/3 F fx et oo B A RS BRI ¥ &k [F
50) c B d L PG L4 FF"‘“”/;I’L

33



B 59~ A FEE bR ¥ (KR ¢ www.fbi.gov/hg/lab/fsc/backissu/
jan2004/research/2004 01 researchO1b.htm)

3.2.2 A 5L B o

£Gm A R AT BT R B TR R A
olrﬂ? bR ent 5}1“4”7#/‘3"19 ,@ﬁﬁgﬁ'}yﬁj&_ﬁ %) }tj_r A“F‘i e
BB T liE- HRBSES AR

PR A deB e g A (RRTH) 2 A (RRANE
PR FT A AR L) S RRAE AR 0 P 65
ﬁﬁ&ﬁXQ%ﬁ%&#@xﬁﬁﬁ&ﬁ’w*ﬁéxaﬁﬂkﬁ
ERE B2 BA P TR TR BN R0 oEEE BT
Wi AfE e £ R4 £ b KI“'#?'I@_@E{/’* Fedm ~ REH il > &
B~ L Zia‘ﬁﬁitﬁ L RAGREREE > A g o gLt w ‘4‘_21 R
A RBLE T JEA L 2 S FURIE B A S AT A2 R AR
G T HE L R T2 d 2wk A G
ENE S NS T S SR CRN I GE B AR A B o R Sk
2 X E gz L B2 R d 2 2 5 B 60~65]

3.2.3 DNA &%
5%ﬁﬁ?ﬁ"& 7 f 12 DNA 7 ok @ rrsa i ask

> Ft o SR DNA 2 ‘%2 % DNA A 47 0 £ F3 5 angrs.
49@2
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PROXIMAL ENDS

TELEGEN

D

i 61 ] 62

CRUSHED HAIR

63 ) 64
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] 65
(B % 61~65 % & :http://www.drhenrylee.com/ )

324 % FH B 2 St AUL

DR RS S I R R S B

A al

Lﬁﬁ EEREN- -~ 3

¥ T EIURS Y ot
Ra#ES o

T HE L RE L f SRR e AR BEE
NI LR uwﬁﬁw %i’%%m"ﬁ?”%%m FE RN
PR a4 - BT RBEF|ID O 25 REEHENIEL > o B4

JoX BT B S hS A

é%ﬁ%%iﬁ@ﬁ—&{%L%ﬁﬁifﬁup’@”
Mounting medium & § F9L s » R F L Fg PP > £ & ep
HE # AR 1T 475+ (2 B (Refractive Index) 1.52 77 Mounting medium
(£ ;%ﬁgN““alﬂ)’ﬁw@ﬁﬁﬁﬂﬁiYﬁ%%&°
LLL:?},E; —5; ﬂ,_ﬁ;‘:, ’g;gjy#;ﬁ,ﬁgﬁ,eﬁ?*&ff Eﬁ,'auﬁ
-k~ xylene & /fﬁ]ﬁ‘i T3 o PrE k0 BRacis £ fﬂiﬁ’* °

(=) BP0

%ﬁ? SRHESL MG LHFRE WV R T i
ﬁrﬁﬁﬁéidi’%&ﬁﬁ\iW&\g?‘ﬁﬁ%i‘@a
;ﬁﬁ’»ﬂgfﬁi ’ %%ﬂji 4;_}'—'3 = ¢ luz’frﬁg‘_&ﬁ'\ilﬂﬂ3 ﬁf@?é , ‘m«_-;:_
BRER AT EERRA L ST AR EHE By



LI R R R IET E AT o I SERF L SRR
¢r > 218 “%?@Vﬁﬁfﬁpﬂ%§%$iﬁm’ﬂi§%
ﬁaéf%&ﬁw’mﬁwﬁm$%%zmﬁﬁ@? Flt B

- *Erﬁgf ﬁwg—’é}&;}i,ﬂh‘v FP % 2. faf% % oﬁ?‘f, Ll.evg] H
27"% M EI ERPFag ¥ TR fpg‘ ZEILR 58 s N e kN
) SRR B~ 1F 2 JE f’vi’::it ;gi v B ERE EE

TG

—\

=
'z

T

ﬂ%ﬁgiﬁ%ﬁﬁ° AR E Y v bz B R4S
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Centering the stage and objectives
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Flow Chart for Synthetic Fibers
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Figure 14.16 Flow chart or decizion tree that ean be employed for the systematic identification of synthetic fiber
based on their optical properties, such as anisotropic character, birefringence, relative RI, and morphology.
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SECONDARY ELECTRONS : Primary beam electrons
scatter inelastically with loosely-bound, outer shell atomie
electrons and eject them. Energy transfer <50 ¢V,

most likely <5 eV

) * _ Secondary
. . “ S
Titanium 1stIP=6.8eV/ » . ™.\ coefficient, 3
[ e\ 8= ngelng
LR :ﬂt._c + a= ESEHB
L LI
Many keV ‘e ¥ & / Virtually
beam electron E . " identical E-Egg
Fmmmmmm e e -

Secondary electron emitted with 0 - 50 eV

Secondary Electrons have complex origins

SE, = high resolution (~beam footprint)
SE;, SE,; = actually a BSE signall!
SE, =formed at final aperture, no value

Characteristics of Secondary Electrons

Energy distribution of all electrons emitted
from specimen under keV electron bombardment:
SEs(eV) Experimental

N(EIEL‘] SE = 50eV

g measurement

; from a metal

£ Arbitrary
£ definition:
G

2

Energy (eV)

E/E,
SEs are VERY low energy electrons!
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SEs and direct BSEs Source
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Level i
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Energy Level Diagram Showing Electron Transitions Giving
Rise to K, L and M x-rays.

X-ray
" photon

AE = (E,~ E,) = hy

- - - - 4 rey 1 - -Z F 4 +
Characteristic X-rays Compute Energy of Neon K-alpha Line
If beam E > Ey, then a o B
« Characteristic x- incidenty K-electron may be ionized: '

rays are formed by electron
ionization of inner ~
/
shell electrons \
+ Inner shell electron pm.ttod\ ¢ \/
is ejected and an Xeray \
outer shell electron , sctron
replaces it \ For neon (Z=10): E; = 0.867 keV
] : 1 E, = 0.018 keV
* Energy difference is scattered 1
released as an X-ray electron

X-ray energy is the difference
between t\m LI]LH_..\ levels:

Ex = Ex - E,

M

Ex’ = 0.867 keV — 0.018 keV = 0.849 keV
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