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EDINBURGH INSTRUMENTS

Edinburgh Instruments dé cung cap thiét bi do hiéu suit cao trong thi trudng quang phd phan
tir trong gan 50 nim. Ching t6i cam két cung cap cac thiét bi co d6 nhay cao nhat, chit luong
cao nhat cho khach hang cua ching t6i, bao gdbm kinh hién vi Raman t6t nhit cho tit ca cac
yéu cau nghién ctru va phan tich. Nhu moi khi, Edinburgh Instruments cung cap dich vu va hd
trg khach hang trong sudt vong doi cua cac thiét bi ma ching t6i cung cip

MOLECULAR SPECTROSCOPY SINCE 1971 ® Photoluminescence ® Raman ® UV-Vis @ Transient Absorption
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KINH HIEN VI RAMAN R5

RMS5 1a mot kinh hién vi Raman nho gon va hoan toan tu dong cho muc dich phan tich va
nghién ctru. Thiét ké ctia RMS5 1a duy nhét trén thi trudng va cung cap do phan giai pho cao,
do phan giai khong gian va do nhay cao.

RMS5 x4y dung dua trén cac cong nghé hi¢n dai nhét d3 duoc ching minh, két hop voi thiét
ké quang hoc chinh x4c; va tap trung vao chirc ning, do chinh xac va téc do. Két qua 1a mot
kinh hién vi Raman hién dai, doc 1ap ca vé thong s6 k§y thuat va dé st dung.
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% Céc tinh nang chinh
Truly Confocal - voi khe do va 16 kim c¢6 thé diéu
chinh dé hinh anh duoc rd nét hon, loai bé huynh

quang tdt hon va tdi wu hoa ung dung. A MODERN RAMAN

Laser Raman bing thong rong - tich hop 1én dén 3 MICROSCOPE THAT
STANDS ALONE IN

2 . . BOTH SPECIFICATIONS
cuong do on dinh va gidm kich thudc may. AND EASE OF USE.

Gia dé cach tir 5 vi tri - cho do phan giai pho 1,4 cm’

(FWHM) va t6i wu héa trén toan dai phd 50 cm! - 4000
1

laser diéu khién bang may tinh dé dé str dung, ting

cm’
Cac detector tich hop - 1én dén 2, bao gém CCD,

EMCCD va InGaAs cho hiéu qua cao, d6 6n thap, toc

d6 tang, d6 nhay cao va pham vi phd rong —L—__
Chuén ndi va tu dong hiéu chuén - dé dam bao dix S RMs

liéu chinh xac moi luc

Gia d6 loc Raman 4 vi tri - B loc canh va khia canh g
hoan toan ty dong dé phu hop voi khoang raman t6i =

song laser kich thich.

Phian mém Ramacle® - mot goi phan mém manh mé
dung dé kiém soat toan bo hé théng, thu thap dir liéu,
phan tich va d& dang nang cap

Kinh hién vi hiéu suit cao - tuong thich vdi tat ca cac
phu kién méi nhét

RAMAN
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RMS5
TINH NANG THIET KE

Nguén kich thich bang laser, tir mot trong ba ngudn laser (1), lazer duoc hudng dén kinh hién
vi va mau do thong qua mot loat cic guong, cong sudt laser qua mau dugc diéu khién thong
qua bo diéu chinh.

Chum tia dugc tap trung vao mau nam trén gia d& mau c6 thé di chuyén theo chiéu XYZ (3)
va ¢ thé duge xem truc tiép trén man hinh nhd vao camera CMOS tich hop (4). Anh sang tan
xa dugc tao ra sau do duogc thu thap trude khi duge dua qua bd loc dé 1oai bo anh sang laser
khong mong muén. Anh sang tan xa Raman di qua mot 16 kim c6 thé diéu chinh (5) trudc khi
di vao may quang phd. Mot trong nam cach tir nhidu xa c6 thé phan tach anh sang thanh cac
budc song cau thanh ctia nd (6) sau do tap trung vao may do (7) va hién thi cho ngudi ding
dué6i dang pho.

O Laser

C6 3 laser tich hop va diéu khién bang may tinh
voi sy lya chon budce song, két hop vo1 bo suy
giam chum tia laser lién tuc do may tinh diéu
khién cho phép kiém soat cong suit laser & vi tri
mau.

® Hiéu chinh tuy dong

D¢ hiéu chuan lai va thim dinh, RMS di kém véi
cac tai li¢u tham khdo Raman tich hop. Cac tiéu
chuén bén trong dugc bao gdm dé hiéu chuén
may quang phd va hiéu chuan, diéu chinh budc
song laser. Hi¢u chuén va thim dinh 1a mot phﬁn
cua phén mém van hanh thiét bi Ramacle®, va d&
st dung va than thién v6i nguoi dung

© Kinh hién vi hiéu suét cao

Kinh hién vi thé hé méi nhit ( Olympus BX53),
cho phép RM5 duoc thira huong tat ca cac ki
thuat ting cuong hinh anh va twong phan mau
hién dai c6 sin bao gdm trudng sang, truong toi,
anh sang phan cuc, d0 twong phan giao thoa vi
phan Nomarski (DIC) va huynh quang. Gia d&
mau XYZ duoc diéu khién bang tay hodc may tinh cung cip chuyén dong dé xac dinh vi tri

va anh xa cac khu vuc quan tam trén mau.



® Xem mau tryc tiép

Mot camera CMOS d06 phan giai cao dugc trang
bi dé hién thi mau va cin chinh chum tia laser.
Mbt camera thir hai ¢6 thé duoc gén vao dau ba
truc ctia kinh hién vi dé c6 do phan giai cao hon
va khau hinh anh cta anh xa Raman.

O Dinh tuyén quang tu dong

Khoang nay gém cac bo loc loai bo laser ludng
sac, bo tach chum diéu khién bang may tinh va
mot 16 kim ¢6 thé diéu chinh duoc. Ty dong
diéu chinh hai guong. C6 thém phu kién phan
tich tiy chon dé nang cao vé tan xa Raman phéan
cuc.

® May quang pho do phan giai cao

Mot may quang pho tiéu cy do phan giai cao
225 mm cua thiét ké Czerny-Turner khong dbi
xtng dugc tich hop. Piéu nay bao gom mot khe
chinh x4c ¢6 thé diéu chinh lién tuc va mot gia
d& cach tir voi toi da 5 cach tir duge can chinh
trude dé bao phu phd rong. May quang pho trai
qua cic quy trinh hiéu chuan va tham dinh toan
dién tai nha may.

@ Trang bi nhiéu Detector

Camera quang phd CCD lam mat bang nhiét dién dwoc str dung dé phat hién nhidu thip va
phat hién hinh anh nhanh. Camera CCD tht hai duoc trang bj dé ting cing phu phd, téc do
tang, tang do nhay, nang cao tinh linh hoat ciia RMS.



P phan giai pho

Do phan giai pho cao 1a diéu can thiét
d6i véi kinh hién vi Raman hién dai. Vi
d6 phan giai pho cao, tat ca cac tinh
ning Raman ciia mot mau sé duogc tiét
16, cho phép phan biét dugc cac hop chit
c6 moi lién quan chat ché. S6 luong
cach tir cia RM5 1én dén 5 giup do phan
giai ph6 giam xudng 1,4 cm-1 va pham
vi bao phi 1én t6i 4000 cm-1 chi bang
mot cu click chuot.

Intensity / a.u.
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Triptycene triplet, excited by 785 nm laser, 600 g/mm grating (blue) and
1800 g/mm grating (red), arbitrary scaled

D0 phan giai khong gian
RMS5 di kém voi d6 phan gidi khong
gian ddc biét cho phép do phan gidi gidam

xubng con 1 pm. Hé quang ddng tiéu voi
16 kim c6 thé diéu chinh dé loc cac tia
sang tlr cac viing xung quanh mau mang
lai sy linh hoat va cho phép do phan giai
khong gian duoc tdi uu hoa tiy thudce

Intensity / a.u
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vao yéu cau mau. Phd Raman c6 do e e
phan giai khong gian cao c6 thé dugc 1, 2 3.4 56 7 8 510111
thu thap va dat chong 1én hinh anh miu Scan Dimension (Y) / pm

anh Sang trang dlIQ’C ghl lal bGl mOt 1 ym Polystyrene bead scanned over a distance 12 pm, excited with
camera tich hop CMOS. 532 nm laser

Do nhay

Do nhay cao rat quan trong dé phat hién céc tin hiéu Raman nh6 nhat va cho phép thuc hién
cac phép do nhanh voi phd Raman c6 d6 phan giai cao.

D6 nhay Raman cao ctia RM5 13 két qua cia cong suét laser thich hop, quang hoc chit luong
cao va camera CCD hiéu qua. Do nhay duoc ting cudng thém bang cach st dung hé quang
ddng tiéu dé triét tiéu cac tin hiéu nhiéu phat ra tir huynh quang mau hodc cic miu nén khac
gay ra.

Detector silicon thir 4 & dai 1940cm™’ cung cép bang chimg vé d6 nhay Raman.
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Silicon, excited with 785 nm laser

Hiéu suit quét séng thip

Céc phép do Raman & mirc nang lugng
thap v6i thiét bi Raman tiéu chuan
thuong kho thyuc hién hodc khong thé
thuc hién dugc vi tdn xa Laser Rayleigh
c6 thé che 14p cac dic diém ciia Raman
trong khu vuc nay.

Str dung quang hoc chat lugng cao va cac
b6 loc tot nhét hién c6, RMS thé hién
hiéu suit quét song thip dic biét xuéng
td1 <50 cm!, tiy thudce vao bude song
laser.

Intensity / a.u.
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L-Histidine, excited with 785 nm laser




PHAN MEM RAMACLE®
Ramacle 1a goi phﬁn mém d3c bit  — P
dugc viét dé kiém sodt hoan toan e 1 T —

cong cu va xu 1y dit liéu trén hé
thong RM5. Ramacle kiém soat tit =

ca cac chirc nang ciia RMS véi - f‘
phuong cham thiét ké don gian. No =
tap trung vao tat ca cac ung dung :}
phé Raman hién dai, déng thoi, -

cung cip giao dién than thién voi '

nguoi dung vai ‘san sang dé xuat

SarvmEdg 1oL Mems  HgnResseben (Bgtm) 1600 2mm 4 100um
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ban cac két qua dau ra.

Phan mém nay cung cép kha nang kiém soat, truc quan hoéa, thu thap dit li€u, phan tich va trinh
bay v& RM5 cho du n6 duoc str dung dé tao phd Raman hay véi cac nang cip nang cao

Ramacle cho phép hién thi mau, = (em—— =
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giam sat tin hiéu truc tiép va tbi vu
hoa tham s trudc mdi phép do.
Trang thai va tin hiéu cua thiét bi
duoc hién thi va cap nhat lién tuc
trong qua trinh do.

Dt liéu duoc tao boi Ramacle ¢c6 L =
dinh dang tép doc quyén. Tép chua Jl_ I v

tat ca cac thudc tinh cia phép do

va thiét bi, cho phép nguoi ding g

e i L]
truy xudt thong tin quan trong bat ctr khi nao can va dam bao truy xuat dit liéu. Chirc ning dau
vao va dau ra don gian cung cap kha ning tuong thich can thiét véi cac goi phan tich dit lidu
cua bén thur ba.

Quang ph(K) raman phan cuc

Céc phu kién tiiy chon theo RM5 cho phép ngudi dung kiém soat sy phan cuc ctia ngudn sang
kich thich va phan tich cac phép do tan xa Raman khac nhau. Kiém tra thong tin pho thu dugc
tir phd Raman phén cuc ¢ thé cung cap cai nhin sau séc vé tinh di ximg cua cac rung phan
tir, cling nhu sy dinh huéng cta cac mau nhu tinh thé don, mau da tinh thé va vat liéu di
hudng.

Vi dy, cyclohexane c6 dinh phat sinh tir cac rung dong ddi xtng riéng bi¢t, nhu dugce chi ra
trong ham ty 1€ khur cuc.




Depolarisation Ratio
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Cyclohexane, excited with 785 nm laser. Parallel polarised intensity (orange),
perpendicular polarised intensity (blue). Inset: Depolarisation ratio.

Surface-Enhanced Raman Scattering

T4an xa Raman ting cuong bé mit (SERS) 1a mot phuwong phap dé ting cuong tin hiéu Raman.
Mau do dugc dua dén gﬁn hoac gén vao bé mit bé mit khong dong déu ctia kim loai nhu véi céc
vi hat kim loai hodc bé mit sn sui. Cac laser kich thich twong tac v6i cac plasmon trén bé mit
kim loai, din dén tin hiéu Raman ting dang ké.

Keo kim loai duoc sir dung mot tic nhan téng hop phu hop cho SERS. Sy phat trién tin hiéu
theo thoi gian c6 thé duoc theo doi dé biét khi niao dat duoc tin hidu ti da

L] 50 100 150 3200
Time /s

Intensity / a.u.
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Raman spectrum of 1,2(4-pyridyl)ethylene 40 nm Au, recorded over
time, showing the significant enhancement of the signal intensity of this
SERS sample.

Do phan gidi cao trén pham vi rong

Gia d& cach tir 5 vi tri cia RM5 ¢6 thé duoc trang bi céc cach tir cho nhiéu phép do khac
nhau.

Céc cach tir mat d6 ranh thap cung cip cac phép do trén mot pham vi phd rong véi d6 phan
giai thép hon; trong khi cac cach tir mat do ranh cao do trén pham vi hep hon nhung vé1 do
phan giai cao hon.

bé do phé do phan giai cao trén pham vi rong, co thé st dung quét mé rong. Ramacle lién tuc
ghép céc di licu CCD lai voi nhau dé tao ra mot phé duy nhét mang lai loi thé cho ca do phan
giai cao va do bao phu pho rong.




Intensity / a.u.
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0 500 1000 1500 2000 2500 3000 3500
Raman shift / cm™

Benzonitrile, excited with 532 nm laser. Multiple spectra joined together.
The resulting spectrum contains 6700 data points with 3500 cm™ spectral
coverage and a resolution of 0.54 cm™ per pixel.

Giam nén huynh quang

Mot s6 mau, dic biét 1a cac mau c6 chira vat liéu sinh hoc, c6 thé hién thi mot lwong tin hiéu
nén dang ké, thudng duge gy ra béi huynh quang.

Vi huynh quang doi hoi sy c6 mit caa sy hap thu (hodc kich thich cong hudng), luong nén
khong mong mudn nay co6 thé duogc kiém soat bang cach chon budc song kich thich thich hop.
RMS5 c6 thé o toi 3 loai laser khac nhau dugc trang bi, cho phép ngudi dung ti wu hoa bude
song kich thich dé c6 két qua Raman tot nhat v6i nhiu nén tdi thiéu.
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Paracetamol / Caffeine / Phenylephrine Hydrochloride tablet, excited
with 638 nm laser (blue) and 785 nm laser (red).




So d6

Ph6 Raman cung cap thong tin
vé su khac biét hoa hoc va vat
Iy trén mot mau. Piéu nay c6
thé xac nhan danh tinh va sy
hién dién cua cac thanh phén cu
thé va tiét 1o vi tri va phan phoi
ctia chiing trong mau.

K¥ thuét nay dugc stir dung
trong nhiéu nganh céng nghiép:
Trong Khoa hoc Vit li€u, n6 c6
thé nghién ctru ciu tric, tng
suat va bién dang khac nhau
trén mot mau

Trong Sinh hoc va Khoa hoc su
song, nd co thé duge sir dung dé
chup anh céc mo, toan bo té bao

Intensity / a.u.
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250 750

1250

Raman shift / em™

1750

Raman spectra of the constituents of a commercial pharmaceutical tablet,

excited with 785 nm laser.

hoac cac thanh phan ctia chiing ma khong can thuéc nhuoém va vét ban; hoac dé xac dinh vi tri

thé Raman va SERS

Trong Dugc pham, né co thé dugc ap dung dé xac dinh thanh phan va sy phan phdi caa

chung khi phat trién va san xuét thudc.
RMS5 tao ra cac so dd ph6 Raman st dung dong co dé quét mau, cho phép di chuyén kiém

soat tot theo cac huéng X, Y va Z.

Céc bo phan c6 thé diéu chinh, thuc su phu hop ciia RMS5 tao diéu kién cho do phan giai
khong gian dic biét trong ca ba chiéu.
Nho d6 nhay tuyét voi cia RMS5, so dd pho chi tiét dira trén quang pho chét luong cao va do
phan giai cao c6 thé nhanh chong duoc tao ra



Thong s6 k§ thuat
LASERS
- 3 laser bang tan hep bao gdm: 532nm, 638 nm, 785 nm
- Cac budce séng khac co san theo yéu cau
- Lua chon laser dugc diéu khién hoan toan br?mg may tinh
BO LOC FILTER
- C06 3 b0 loc loai bé laser
- Trao ddi bd loc duge diéu khién hoan toan bing may tinh
DPIEU CHINH NANG LUQONG LASER
- C6 4 cap do, lién tuc
- Biéu khién hoan toan bang may tinh
PO PHAN GIAI PHO
-1.4cm!*
DAI PHO
-50 cm! - 4000 cm! *
MAY QUANG PHO
- Loai: Czerny-Turner khong ddi xtng
- Ti€u cu: 225 mm
- Cach tir: 5 vi trf, diéu khién hoan toan bang may tinh
- Slits: Biéu chinh lién tuc, diéu khién hoan toan bang may tinh
ANH DONG TAM
- Piéu chinh 15 kim, diéu khién hoan toan qua may tinh
DETECTORS
+ Chuan Detector
- Do nhay cao véi do nhiéu thip CCD.
- 1650 x 200 pixels, TE-cooled -600C (tiéu chuén)
- 2000 x 256 pixels, TE-cooled -600C (ting do nhay va dai pho)

+ Lua chon thém Detector
- Detector EMCCD, InGaAs
- Luya chon Detector, di€u khién hoan toan bang may tinh

PHAN CUC RAMAN

- Tuy chon thém

- B6 phan cuc c6 sin, diéu khién hoan toan bang may tinh

CHUAN NOI

- Hiéu chuén budc séng chuan (Neon)

- Raman shift tiéu chuan (Silicon)

- Tham dinh d6 nhay tiéu chuan (Silicon)

- Tu dong can chinh laser

KINH HIEN VI

- Chire ning: Kinh hién vi huynh quang v6i nén sang va nén tbi

- Tuy chon: Phan cuc, do tuong phan chénh 1éch vi sai (DIC) va hinh anh huynh quang

- Vat kinh: 10X va 100X

- Xem mau: Thij kinh ba mit, Camera CMOS nhung, Camera thir hai tiy chon

- Gia d& mau: dich chuyén theo XY

- Tuy chon: Gia d& c6 dong co XYZ (75 mm x 50 mm XY), anh xa Raman ddng tam
Gia d& mau kiém soat nhiét 4o



PHAN MEM RAMACLE®

- Ramacle®: phan mém dung dé diéu khién va xtr Iy dit liéu trén hé thong RM5

- Hoat dong: H¢ diéu hanh Windows®

- Chirc ning: Thu thap dit lidu, diéu khién may quang phd, hién thi va xt Iy dit liéu
- Tuy chon: goi thu vién quang pho - KnowItAlI™

PO AN TOAN LASER

- Khong kém theo Laser: Class 3B

- Co Laser: Class 1

KIiCH THUOC: W x D x H + 600 mm x 800 mm x 600 mm

KHOI LUQONG: 63 kg
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