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Development of a new crime scene investigation using bloodstain

Shintani-Ishida, Kaori
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Hemoglobin in the blood is a magnetic molecule holding ferrous iron;
therefore, blood-stain on cloth may become magnetized by geomagnetism and preserve the geomagnetic
orientation. The aim of this_study was to determine the magnetic orientation preserved on the
magnetized blood-stain by using a superconducting quantum interference device (SQUID) magnetometer
system. The solution of 9 mM ferric chloride, which corresponds to the equivalent density of ferric
ions in blood, was dropped onto the substrate in the magnetic field equivalent to approximately 1.5
times intensity of the geomagnetic field. The orientation of the magnetization on the stain samples
could be identified by SQUID measurements. However, the magnetization of the blood-stain samples
were not detectable.

SQUID



¢ X C—19, F—-19—1, Z—19, CK—19 dm)

1. WHERAR Y I DT

MIEITEEFEM, RANBEFEEMS, kT
HEA PO IR EICB VTR CTEEREE
WEEchHs, L, HlEEORRAEZH Y
5 MERAE L LTk, mEORRIEEOHEE,
MIEOTROBIEE ((EDT7) . Him & D He
TE7R E LR,

AWFZED3MIT RS vwbnb
HARR e CICERERLE LTRSS T
W Dl R OISR & AT D - OB SE T
EDSHE TV, BlzZIXKIEDSEE, Mk
T e~ 7~ mHE LERE S R, <7
<\ E TR 7 R ORI 13 F DRED
MR O NS D, = OERERLE
RBH LT, BEANER SISO AR
BEENHEECTE D, BAITZOBSRN, B
PR CTHDH~E u e 2EH T 5IMEA M
JEICRDEXITHEIHDTIIR VN EE X
770

MR D ARMERIZAFIET H~E 7 v B,
2 MDA A v HENALT DR TH D, ~
7B EYORBRTE— A Y MINERG O
Bh 2T BN, AN TITIR AR AE O 1 ik
II~E7 v BT OEENZ LD FE LR,
—JF . MEII~EZ o R HEEICEE SR
DT, AN (MR O FRICE L S
bETHREIND, L, ~NEZOEVER
E D, MIEOEREBLIIHE THD Z LN
FREN., BEEE R RN LETH - 72,

2. WHEOHM

Alal, MR HE SRR LR Ny 7
7 7 A0 EKEBLE RS FWETF

(Superconducting QUantum Interference
Device: SQUID) #ZHF 2 H v CTHIE DML
OHERAD Z L2 Uiz, RFFEO B,
SQUID B3 % FAVN T, HUBEURR BE D55\ Vi
5 O L TR IR O R 2 3 5
EABH%E L IR ORGSR O L0 )
RN CTE O HELWNT DI LIThoT,

3. WDk

SQUID B&HFHIIE &~ BdREC LBE D X 5 72
H¥B 2T 5607720 T, ZOFEET
IR O BAL A 32 Z LIXTE R0,
22T, MERBI AR OB T % XE
W5 K5, EACESTIT—X—HEE
ZUERIL7- (K1),

WALER (111) OBHE & 2 VI IE H o AR
X, ¥=F =27 T 20 mmxX 20 mm (ZHFEY L1
RYZF LU AERHDRAT A RH T A
T—7 TR0 R TERL L 72, ~ VAR
A NBBHENEY LA FaAf /VTERLE
W, HHWVIEEK Y —/V FR Y 7 20 H2
HIEZE X Hs D BWIKRH HVIER T
T4 7 DOIMHE 100 pL 2T L. k4 e
L7,

B & SQUID BE AR FHI s L 7= FREh 3 & |-
Ty L EABRNE Y TE2EAET S (X 2a)
TEIEBND x, y. BDOWNT 2 EmT (X
2b—d) DT ZF (1 3) 50 [\ EMNE
SR LT,

Cryostat [ | FLL amplifiers, fiters

SQUID magnetometer|
B
N
N

Stain sample

Magnelically shielded box

Fig. 3. Schematic diagram of the experimental setup
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Fig. 1. (a) Schematic diagram showing the assumed dimensions of the magne-
tometer and a sample for the numerical experiment. (b) Simulated stain sample
magnetized tangentially along the x-axis. (¢) Simulated stain sample magne-
tized tangentially along the v-axis. (d) Simulated stain sample magnetized nor-
mally along z-axis. Gray arrows in (a)~(c) represent the orientation of the
magnelization.
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Fig.2.  Simulated waveforms of three perpendicular components of the mag-
netic fields. (a)-(c) show the results from stain samples magnetized along the
r—, -, and z-axes, respectively. The blue solid lines. groen dashed lines, and
red broken lines in each plot represent the =, g, and 7 components of the mag-
netic field, respactively.
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Fig. 4. Typical waveforms of detected magnetic signals. (a}—(e) show the re-
sults from stain sample types a—e, respectively. The blue solid lines, green
dashed lines, and red broken lines in each plot represent the x, v, and 7 compo-
nents of the magnetic field, respectively.
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