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bstract Raman microscope setup
(KH DLP RI WKLV ZRUN LV WR XVH D 5DPDQ PLFURVFRSH WR FROOHFW 3RSWLF LQJKWS VROUW\WFHRI PLQFHAIDO ' BEKYW/VIDIRFHMHY GLRGIXIOHD VHU P: DW
PDWHULDOV DQG DWPRVSKHULF VDPSOHVY FROOHFWHG IURP GLITHUHQW VRXU LRORVER SWKH IRUP/RO IDFP DY VSHFWUD
,Q SDUWLFXODU SHDNV LQ WKH 5DPDQ VSHFWUD ZLOO EH LQYHVWLJDWHG IR 16 ISUH ¥ YWLW\FDFEH @/IHAUD. | RWU +@2HWH B PLQOQR), WKH FRE §

RI PLQHUDO GXVW LQ WKH DWPRVSKHUH IURP OLJKW GHWHFWLRQ DQG UDQJL OGIDU PHDVYUHPHQRWWR® 5Q%/Q X B HRNR \BF
UHSUHVHQWY D SDUWLFXODUO\ SRZHUIXO WRRO IRU ODVHU UHPRWH VHQVLQJ|EHFDXVH LW DOQRE¥ KU WR ERWK EKBQ\®H D DIRCOT
FKHPLFDO FRQVWLWXHQWY LQ D FRPSOH[ PL[WXUH DV LV RIWHQ WKH FDVH | DWPRVSKHULF BHORVRO SRO2KWKRQFDQQLQJ :
7RGD\ 5DPDQ OLGDU DOORZV IRU DQ LQGHSHQGHQW TXDQWLWDWLYH PHDVXUHPHQW RI WKH DHURVRO EQ@FN%BSHFWHILE DD G' $14Wol\ G
FRHIILFLHQW SURILOHV RQ WKH EDVLV RI 5DPDQ VFDWWHULQJ IURP QLWURJHQ® |RU R[\JHQ PROHFXDH\PRIEXOHRXYV ERUNS& @ KD V"
VKRZQ WKDW WKH GHWHFWLRQ RI 5DPDQ VFDWWHULQJ E\ VLOLFRQH GLR[LGH D OLGDU UHFHLYHU L H E\ LowURR€I&; p GH J .
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PHDVXUHPHQW FKDQQHO FDQ EH XVHG WR LQIHU WKH FRQFHQWUDWLRQ RI P HUDO GXVW LQ WKH DWMIRN’GSKO@DE _ ,
'H ZLOO GHYHORS D QRYHO PXOWL FKDQQHO VSHFWURPHWULF OLGDU V\VWHP|WR VKLIW WKH OLGDU SDUDG|JP WRZDUGV PHDV KU g
oDPDQ VSHFWUD WKDW FDQ JLYH XV LQIRUPDWLRQ RQ FKHPLFDO VLIQDWXUH KDUDFWHULVWLF RI WUDFH{JDVHVY DQG WKH FKHPLFDO

FRPSRQHQWYVY Rl DHURVRO SDUWLFOHV 7R DFKLHYH WKLV YLVLRQ ZH QHHG Wi REWDLQ FXUUHQWO\ X : 2o Pt RONRQ WKH
5DPDQ VSHFWUD Rl WKH DHURVRO VSHFLHV FRPPRQO\ IRXQG LQ WKH DWPRVSHUH DI%hIEIOIIZ():P 8
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y &XUUHQWO\ ZH KDYH D VHW RI GXVW VDPSOHV IURP GLIIHUHQW GHVHUW UHJLRQV filter filter RU J PP
y 6DPSOHV LOFOXGH $OXPLQLXP R[LGH 4XDUW] .DROLQLWH 'RORPL *RHWKLWH g1/ QH 5D]RU(GJH

&DOFLWH &RUXQGXP ODJQHWLWH 20LYLWH $SDWLWH HWF /) /3 5 (
y’8RPH VDPSOHV DUH RQO\ GHVLJQDWHG E\ ORFDWLRQ RI FROOHFWL

yQHvVXOwyVvV ZLOO EH FRPSDUHG WR UHIHUHQFH GDWD ZKHQHYHU DYD
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Calibration and measurement procedure
5DPDQ VKLIW FP &KDUDFWHULVDWLRQ RI PHDVXUHPHQW V\VWHP

&DPSOH & R U X QG KlasuBémnent with a spectral resolution of 0.02 nm, 150 mW laser power, y &DOLEUDWH 6SHFWURPHWHU DQG ,&&" 5DPDQ VWDQGDUGV SRO\WWI]L
PyJUDWLQJ ZLWK JU PP D VOLW ZLGWK RI P DFTXLVLWLRQ RI » &® D @k PAPLHH WK RYNFWHUL]DWLRQ

y /I DVHU HPLVVLRQ OLQH FKDUDFWHUL]DWLRQ
= - ] OHDVXUHPHQW SURFHGXUH
= - laser line J y 3UHSDUH VDPSOH RQ PLFURVFRSH VOLGH DQG PRXQW RQ PLFURVFR
— : : y JRFXV LPDJH RI VDPSOH DQG ODVHU EHDP
> - - y 7DNH LPDJH RI VDPSOH WKRXJK WKH PLFURVFRSH
o : : y 7DNH FRDUVH VSHFWUXP ZLWK ,&&' RU VFDQQLQJ 307
L . E y 5HILQH VSHFWURPHWHU VHWXS DQG GDWD DFTXLVLWLRQ VHWWLQJ
< g ] y 7DNH 5DPDQ VSHFWUXP
O: : : 'DWD SURFHVVLQJ

3 4 XDUW] 6L2 SRUXQGXP| $O1RLVH UHGXFWLRQ
1 AT y $PELHQW OLJKW DQG FRVPLF UD\V FRUUHFWLRQ
y $FFRXQW IRU FROQWULEXWLRQV IURP VOLGH DQG IORXUHVFHQEFH
5DPDQ VKLIW FP
6DPSOH AXDUW] 6KBRUXQGXP): désurement with a spectral resolution of SROAVWWWAUHQH UHIHUHQFH IURP ZZ2Z FKHP XDOEHUWD FD aPFFURHMUY UQF
QP P: ODVHU SRZHU D JUDWLQJ ZLWK JU PP D VOLW ZLG F@F&UHHHI\—’T%B\%(LSWLRWEHUW%QG
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5DPDQ VKLIW FP 5DPDQ VKLIIW FP
6DPSOH 'RORPLW)).&feésilirédient with a spectral resolution of 0.02 nm, 150 mW laser Calibration measurement of Polystyrene (black) and de-ionised water (red) with a spectral resolution of
SRZHU D JUDWLQJ ZLWK JU PP D VOLW ZLGWK RI P DFTXLVL RQ RIQP V DR):.GO D \DHUWF XSFRZGIWW DRIM WLQJ ZLWK JU PP D VOLW ZLGW

10 accumulations.

Summary and outlook

y 7TKH ORQJ WHUP REMHFWLYH Rl WKLV ZRUN LV WR GHYHORS D FRPSOH[ OLGDU VSHFWURPHWHU WKDW DOORZV XV WR PHDVXUH YHUWLFDOO\ UHVROYHG SURILOQOJH

y +\SRWKHVLV &RPELQLQJ QRQ OLQHDU VSHFWURVFRS\ PHWKRGYV SKRWROXPLQHVFHQFH IOXRUHVFHQFH 5DPDQ DQG &%$56 LQWR D VLQJOH SODWIRUP L H

y :HZLOO PHDVXUH WKH SKRWROXPLQHVFHQFH IOXRUHVFHQFH DQG 5DPDQ VSHFWUD RI DHURVRO DQG JDV VDPSOHV LQ WKH ODE WR LGHQWLI\ VSHFWDO IHDWXL
y 7TKH JRDGUWRRDRI FRQFHSW XQGHU ODERUDWRU\ FRQGLWLRQV WKDW ZLOO DOORZ XV WR GHILQH WKH KDUGZDUH VSHFLILFDWLRQV DQG PHDVXUHPHQW VHQVL
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