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(SUCR) sensor for planetary surface exploration under PICASSO

ogram. |
: - ¥ \,

'
‘ > Inspect an
"~ detection
>.Characfer|zzn ’ regolith (mmerals/glas‘es) and volcmq«i
pole on the far snde

nt in stiga‘rion,‘or g
tc. under Moon t@ Mars
) and In-Situ Resource

Objectives:
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identify t ! minerals, organic, and biomarkers ino acids) for -Infe
C

i
the surface of Mars, Europa, Enceladus, and o’r planetary bo

-ice ‘ the aouth \
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* > Presently, ng the micro-Raman sensor for Lunar
example, NU-LHT-4M, JSC-1A, Feldspar Plagio
PlanetarysAutonomous Construction Technolo
Utilization (ISRU) programs.
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e big ﬂivo‘, is from Planetary Science to Healthcare applications,
.e., potential applicatijns in the healthcare indus'r'r'y.
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Our critical steps are:1
o

Lei customers know ab o’ micro-Raman jensor performances.
.

Investigate“the critical inknown, when i;‘rill be ready to us

research | '
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NASA tech helps Biological Material Researchyto mon

' detecting biemarkers, foriexample, Human Tissues, Cells, Urine,
\ and hospitalielinic .
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Raman Spectroscopy
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* Raman spectroscopy is a power

ructure of a solid, liquid
* It is an ideal for analyzi
peak, resulti

:
technique for determining the composition and the - ’
¢

, or gas material based on its vibrational spectra.
rﬁ)c s and minerals because it produces spectra with very shar
ous de

unambiqgu tion. i

n Sca‘rir,

chromatic light source

S'mer'ed radiation with shifted
frequency provides information
about the composition and molecular
structure of the sample



% '
~ Naphthalene
Sample
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_-Spectrometersize: 6.4” (length)

_x5” (width) x 4.45” (height) -
Other components with
spectrometer: e
ICCD- 3.1” (width)
Laser-1.4” (height)-
Other optics in front of the -
spectrometer-6.3" -
Totalmass:<5kg
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3 STSE \
Integrated S‘nd-off Ultra- ompact'Micr'o-Rar'nan Sens ser, an ICCD camera, a grating

c-mount Ien‘s and a slit inside spectrograph, and mounting opti ponents; and.u target
Naphthalene sample. - ‘ 1 . ‘
- - - ‘ 4 F
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Planetary Bodies

Water, ice, a‘d biomarkers (amino acids) for life detection

Raman spectra of water and ice
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Raman spectra at high frequency region of watl' and ice obtained using a 532 nm
pulsed laser with line shaped laser beam (10 um.voﬁd y. 5 mm height) at a 6-€m

target distance. N
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Planetary Bodies

v Raman Spectrum of biomarkers (Amino Acids, e.g.,L-Glutamine and
i Alanine) at a 6- cm distance
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‘ Raman Shift (cm-1)

Sharp Raman peaks at low frequency (left) and hig quéncy (right) regions of
L- glufamme and L-Alanine obtained using a 532 nm pulSed laser with a line shaped
laser beam (10 ym width by 5 mm height) at aidistance of 6 cm.
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Planetary Bodies
Raman Spectra of Calcite, Naphthalene, Sulfur, and Mixed Naphthalene/Sulfur
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Sulfur Naphthalene
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Sharp Raman peaks at low frequency region of calcite, naphthalene, sulftir, and mixed naphthalene/sulfur
obtained using a line shaped laser beam (17.3 pym width by 5 mm height) * target distance of 10"cm.




Planetary Bodies
i Raman spectrum of Lunar Simulant (NU-LHT-4M) on Glass Plate
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Raman spectra of olivine (819 and 857 cm-1), pyroxene (297, 365, 398,
1009 cm-1), and plagioclase (503 cm-1) from,Lunar Simulant (NU-LHT-4M)
without baseline correction or smoothing ) “ :

.
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Medical Application

Raman spectrum of Synthetic Urine using a 532 nm pulsed
laser at 6 cm distance

A sharp peak at around 1004 cm-1 and broad peak from 1603 to 1689 cm-1 are

due to the non-biological urine spectrum and 3235 to $7 cm-1,band is due to

H20 band. : ’
-
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Medical Application

Raman spectrum of Human Urine using a 785 nm CW laser

' Human urine ,

Raman intensity (counts)

1400 1600 1800
Raman shift (cm™) +
Raman spectrum of human urine.
A peak at 1005 cm-1 and a broadband around $600 cm-1 are from human urine.

Courtesy: Guimaraes, et al., Near Infrared Raman Spéetroscopy (NIRS): : .
A technique for doping control, Spectroscopy 20%(20 185-194, TOS Press.
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Medical Application

a 532 nm (CW) laser
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Raman Spectra of normal and abnormal Breast Tissues of a Patient using

L1250 1 | i1750 |3000 3311

\ noncancerous tissue| "

' '} cancerous tissue \
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: Wavenumber [cm'1]

The Raman spectra of the noncancerous and cancerous (cc
patient. (Courtesy: H. Abramczyk et. al., Raman 'Of)?ical

er) bulk breast tissue of a
jopsy’ of human breast

cancer, Prog. Biophys. and Mol. Biology 108, 74-81 (2012}).

.
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rnal Publication'& News Release (under partial supports from NASA HQ PICASSO & IRAD

gr S) ’
.N."Abedin, A.T. Bradley, A K. Misra, Y. Bai, 6.D. Hines, and S.K. Sharma, “Standoff ul‘rra—compav

’man sensor for planetary surface explorations,” Applied Optics, 57 (1), 62-68 (2018).

ptics Pa&e_r', eﬁi’ror’of The Optical ;Zcie’ry ofiAmerica (OSA) published a News

ul New Tool for Looking for Life Beyond Earth",whichishowed a large public B
nology. N i '
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eftary Su
eached a ential

invention 'Standoff Ultra-Compac

» Based on Applie
Release of "Pow
sinterest in this t
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Complimentary Letter: ,

2 Received a letter f Nolan, Deputy Executive Dilec’ror' and Chief
about our publishe er: " Standoff ultra-compact -Raman Sensor for Pl
Explorations,” in fhe Journal of Applied Optics (January Issue, 2018) that h

* audience of at le@st 12.7 million within three weeks. .
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Patent:

#
« The U.S. PaTer’T & Trademark Office issued a U.S. patent
Micro-Raman (SUCR) Sensor' on November 16, 2021 w ‘Pcﬂ' umber 11,f75,232.
) :
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