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UHTtennektyanbHbin SAMP ana saweu nabopatopumn

Mpnbop Pulsar™ ot Oxford Instruments aBnseTcs 4OCTYMHbIM MO LeHe
nHTennekTyanbHbiM AMP-cnekTpomeTpom gns paboTbl B nabopaTtopHOM cpese.

Pulsar aBnsaetca HacTOmMbHbIM,

He HY>XOaloLMMCS B KPUOrEHHOM
obopynosaHuu npudopom AMP.

Mpn pabote ¢ npudopom GonbLue

He HY>XHO cobntogaTh cneumarnbHble
TpeboBaHus, NpeabsBnsiemMble

K YCTPOMCTBaM Ha CBEPXMPOBOAALLNX
MarHuTax.

brnarogapsi cBoen KOMMNakTHOCTH,
Pulsar nogxoanT npakTuyecku
ans nodon nabopatopun,

OT PacnosiIOXXEHHOro PAAO0M
peakUMoHHOro cocyaa B cpeae
NpPUKNagHbIX NccregoBaHnin 4o
TEXHONOrMYEeCKON NNMHNN

Ha NPOMBbILLUNIEHHOM NpeanpuUaTUA.

Pulsar e nabopamopHoli cpede

[nsa pa6otbl Pulsar He Hy>xHa oTAenbHasi KoMHaTa
CO cneumarnbHbiMy TpeboBaHNAMU CO CTOPOHDI
OXpaHbl TpyAa U TEXHUKN Be3onacHOCTH.
M36aBuBLLUMCH OT HEOOXO4MMOCTN LOPOroCTOSALLENO
1N OTHUMAIOLLLEro MHOTO BPEMEHW 3anofiHEHUS
XWOKUM rennem, norb3oBaTteflb MOXeT
COCPeaoTOMUTb CBOE BHUMaHUe Ha 6oree BaXHbIX
BeLLax, TakMX Kak namepeHune obpasuos. [Insa ceoemn
paboTbl Pulsar Hy>kgaeTcst TONbKO B 00bIYHOM
9MNeKTPUYECKON po3eTKe; He TpebyeTcsa HUKaKnx
BHELLUHNX YCTPOWNCTB.
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Pulsar obnagaet npon3BoaUTENBHOCTLIO,
nvaunpyoLLen B CBoeM Knacce npubopos.
PenkosemenbHbit MarHuT Ha 1.4 T
(MPOTOHHBIM pe3oHaHc Ha 60 ML)

C NPEBOCXOAHOW OQHOPOAHOCTbLIO

nons obecnevvBaeT BblgatoLLleecs

ANSt HACTOMbHbIX CUCTEM CMeKTparnbHoe
paspeLueHue.

B pexunme 6bICTPOro namepeHust 06bIYHbIN
CMeKTp reHepupyeTcs 3a CeKyHAabl,

yT0 Aenaet Pulsar npeBocxoaHbIM
WHCTPYMEHTOM AN MOHUTOPUHIa U1
NMOHMMaHMS peakLUNOHHbIX NPOLECCOB
(naeanbHbIM CpeacTBOM AN
nccrnegoBarenemn, nay4varoLmx
XUMUYECKME peakuun).

Pulsar 3

padmyecknin nosb3oBaTeNbCKUN MHTEPenc NnporpaMmMHOro
obecneyveHna SpinFlow™ noseonseTt nerko n GuICTPo
co3gaBaTb CTaHAapTHbIE AKCNepuMeHThbl Ans npocToro cbopa
CMEeKTPOB, U3MEepPEHUI penakcaumm unm pacmpeHHoro cbopa
AaHHbIX. CpeacTea ynpasneHus npubopom opraHnM3oBaHb!
WHTYUTMBHO NMOHATHbIM 06pa3om, a o6paboTka 1 ynpasneHue
AaHHbIMM OCYLLECTBNSETCS C MOMOLLbIO MOLLHOro naketa N0
Mnova ot Mestrelab.

OcHoeaHHbIl Ha rocriedosamerisHocmMu onepayuli nooxod
obecrniequsaem rpocmoe co30aHue 3KCrnepuMeHmos.




CTaH,EI,apTHbIe N pacCllnpeHHble IKCNepumMeHTbI

Cnektpockonusa AMP sBnaeTca LeHHeWwen aHanmMTyeckon
TEXHUKOW AN XMMUYECKOro aHanusa. MHdopmaums,
nonyyaemas n3 AMP cnekTpoB, ONOMNHAET MHGOPMaLUIO,
rnonyyaemyo ¢ NOMOLLbIO APYrMX MeTOAO0B aHanmnsa.

Bo mHorux cnyyasx AMP faet yHukanbHyt0 MHopmMaLmio
0 martepuane obpasua.

AMP aBnaeTca npekpacHOn TeXHUKOW Ansa naeHtudunkaumm
MaTepuarnoB U XMMU4eckux rpynn. B npuBeaeHHbIX cnpasa
npumepax CNeKTPoB NokasaHbl MaTepuarnbl C OOHOW U TON e
monekynspHon popmynon, CgH4oO5, HO NPK 3TOM XUMUYECKM
pasnuyHbie. AMP cnekTpbl 3HAUMTENbHO Pa3nUYalTca gaxe
B Crny4ae TpaHCc-2- N TpaHC-3-reKCeHOBbIX KUCNOT (napbl
CTPYKTYPHbIX N30MEPOB, COCTOSILLMX N3 OOHUX U TEX XKe
PYHKUMOHAMNbHbBIX FPYNN U UMELLMX OAMHAKOBYHO

ANVHY Uenm).

Cnekmpsbi, deMoHCmpupyroujue paclienieHue
U CrIUsIHUE MUKOS.

CnekTpbl, CHUMaemble ¢ noMolubto Pulsar, obnagatot
AOCTaTO4HbIM paspelueHreM Ans pasgeneHnsa MyrnsTUnneTos,
06bIyHO Habntogaemblix B cnektpax AMP. B npuBegeHHbIX
BbiLLe NpUMepax NoKasaHbl TUNUYHbIE MYNBTUMNNETbI OT
npotoHoB aTunbHon (CH3CH,-) rpynnbl Monekynbl.

CnuaHne nukos gaet KONMn4eCTBEHHYHK OUEHKY YK1Cna
MMEeLNXCA B MOJ1eKylie atToMoOB BOAOpOAA. PaccTosiHne
MeXAy nnkamMmuy B 3TUX MynbTUNNETax Nno3BoNiAET BblHUCIATb
KOHCTaHTbl B3aMMOAENCTBUS B MOJeKyrne.

Criekmpbi pasnuyHbIX
CMPYKMYPHbIX U30MEPO8.

Pulsar ucrnioris3yem cmaHdapmHbie
5 mm kroeemsi Onsi SIMP.,
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Kpome obbiyHoM pernctpaummn AMP-cnekTpos, Pulsar
MOXET BbIMONHATL U 6onee CroXHble 9KCNEPUMEHTDI.
OnbITHbIE NONb3oBaTeNu MoryT paborarb

C HeobpaboTaHHbIM curHanom ceobogHon nHaykumm (FID)
C MCNOMb30BaHNEM Pa3NNYHbIX ONUUA AN BbIYUCIIEHNUN
1 06paboTKM AaHHbIX.

Memunosbit achbup

HarnoxeHue criekmpog ucxo0Ho20 Mamepuarna U KOHEYHO20
rnpodykma.
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lpagpuk ocHosHbIXx KomroHeHmMos (PC) omobpaxaem
pasnuque mexdy munamu pacmumeribHbIX Macerl.

Pulsar 5

TurnuyHbIl cueHan ceobodHou uHOykyuu (FID).

Pulsar ngeaneH onst MOHUTOPUHIa NPOTEKAHUS
peakunn. Linknuyecknin cbop aaHHbIX BO BPEMS
9KCMepMMeHTa NO3BONSET reHepUpPoBaThb
peakLMOHHbIe NPomnu Ans onpeaeneHHbIX
(OYHKUMOHanNbHbIX rpynn B peakuMoHHOM CMECH.
lMocne 3aToro MOXHO Nerko B13yanbHO CPaBHUTb
CNEeKTpbl A8 pasnUyHbIX CTagaun peakuum.

Ha npuBegeHHOM crieBa npumepe nokasaHa
nepeatepudunkaumna TpUrnMLepPUHOBoOro acupa.

AMP cnekTp gaet onpegeneHHyo nHdopmaLmo
0 BeLllecTBax, NpMCyTCTBYOWMNX B obpasLe.
Ecnn obpaseL aBnsieTcsa 3arpa3HeHHbIM Unn
COOEPXNT OOMOMHUTENbHbIE BELLLECTBA B
kayectBe npumecen, To AMP-cnekTp Oyaet
MEHATbCA. HesHaunTenbHble pasnuyns B
CMeKTpax He MOryT ObITb CTOfMb SIBHbIMUW NPU
HenocpeacTBEHHOM CpaBHEHUMW CNEKTPOB,
0COBEHHO A8 04eHb NOXOXNX BELLECTB.

[na HabopoB OaHHbIX NPWU Knaccudunkaumumn
06pa3suLoB MOXET UCMONb30BaTbLCA XeMOMETPUS.

PasnuyaTtb BeWECTBa MOXXHO C MOMOLLbHO
KnacTepusauum rpynn rpagoka OCHOBHbIX
KOMMOHEHTOB. Kaxablin KnacTep NpeacTaBnser
OOVIH Knacc BeLLecTB, U ANs Nyywero
pasnuMyeHns KnacTepbl OOMKHbI ObiTb

XOPOLLO pasaeneHsbl. B npuBeneHHbIX 30ech
npumepax nokasaHa Knaccudukaums cepum
pacTUTENbHbIX Maces C XOpOoLUMM pasaeneHnem
MeXay Knactepamu.



YnpouweHue pabotbl c AMP

Pulsar paspabotaH ans onepatopoB
pasHou KBanuukaumm, oT HOBUYKOB
00 onbITHbIX AMP-CNeKkTpoCcKonmMcToB.

,_I,OOCfTIaFI 8CMmasKa Kreemsbl ¢ o6pasu0M.

PaspelueHune npubopa AMP 3aBucut ot

Pulsar ncnonb3syert ctaHaapTHble 5 MM KIOBETHI OOHOPOAHOCTM NOSSA UCMONb3yEMOro MarHuTa.
4ns obpasuoB., 4N 3anoSIHEHUS KOTOPbIX [MocTosIHHBIN MarHuT, ncnonb3yembiv B Pulsar,
Tpebyetca meHee 1 mn obpasua. NpekpacHas obragaet 4pesBblvaiHO OAHOPOAHBLIM MOMEM
YyBCTBUTENBHOCTb Npubopa no3sonser n obecnevmBaeT NpekpacHoe crnekTpanbHoe

3a KopoTKoe Bpems cHumaTtb 'H cnekTpbl 06pasLos paspeLueHue, 4To AaeT bonee YeTkoe pasaeneHve
B MUMMMMOSISAPHOM AnanasoHe; TUNuYHbIA obpasel| Brn3Ko pacrnonoXXeHHbIX MUKOB.

3a HECKOJbKO CEKYH AaeT CreKTp XOpoLuero
kayecTtBa. [lna 6onee TpeboBaTenbHbix 06pasLoB
HEeOA4HOKPaTHOE CKaHWPOBaHWE U YCpeaHeHne
curHana gact 6onee TOYHbIN CNEKTP C MEHbLLMM

Ana cutyaumin, koraa TpebyeTcs elle nyywee
paspeLlleHne, MOXET MCMNOoSb30BaTbCA NporpaMmmMHas
npoueaypa yny4ieHns oopmMbl criekTparbHbIX

TIMHUNA.
YPOBHEM LUyMa.
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criekmparbHbIX TUHUL.
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Ynpasnstowee MO npubopa Pulsar SpinFlow
obnagaeTt UHTYUTUBHO MOHATHLIM MONb30BaTENBCKUM
nHTepercom. 3to MO no3BongeT HaYMHaOLLMM
nonb3oBaTensam ynpasnsTbe NPUGOPOM U CHUMATb
cnekTpbl 06pasLoB, NPy 3TOM ONbITHbIE MNOMNb30BaTENN
MOTYT U3MEHATb NapaMeTpbl dKCNepUMeHTa.
MocnenoBaTenbHOCTbL aBTOMaTU3NPOBaHHBIX NpoLueayp
NMOMOXET HAaCTPOUTb NPMOOP HA MaKCUMaIbHYHO
NpOV3BOAMTENBHOCTbL ANA obpa3ua, 3a MMHUMarnbHoe
BpeMs NpeaocTaBnasd BbICOKOKaYeCTBEHHbIE CMEKTPbI.

Mpouecc nony4yeHus cnekTpa obpasua MoXeT ObiTb
TaKuUM e NPOCTbIM, KaK 1 BbIOOP SKCNEPUMEHTA, a
cbop aKcneprMMeHTanbHbIX AaHHbBIX OCYLLECTBISIETCS
OOHMM LLENYKOM no kHorke ‘Acquire’. BeinonHeHne
MOJSIHOTO aHanm3a OCYLLECTBIISIETCS C MOMOLLLIO
npuBeaEeHHON HWXKE NOCHeaoBaTenbHOCTX onepauui.

[Nodx00d, ocHoBaHHbIU Ha nocredosamenbHocmu onepauud,
rnoebiwiaem rnpou3eooumensHOCMb.

Pulsar 7

Mocne 3aBepLueHnss cbopa AaHHbIX CNEKTP
CTaHOBMWTCS OOCTYMNEH A8 reHepauun
OTYETOB UNK A58 JOMNOMHUTENBHON
00paboTku gaHHbIX. Pulsar komnnekryerca
©eccpoYHO NMNLEH3NEN HA MOLLHOE
nporpammMmHoe obecneyeHne Mnova ot Me-
strelab. 3ta nporpamma obnagaet NOMHbLIM
KOMMIEKTOM Mpoueayp Anst 06paboTtku un
aHanuaa gaHHbix AMP, a Takke psgom onuum
oTobpakeHus cnekTpos, Bkoyasa 2D n 3D.
OT0 0COOEHHO YCNELLHO ANS SKCMNEPUMEHTOB
MO MOHUTOPWUHIY NPOTEKAHNSA peakuuni.

OmobpaxeHue ¢ HakoriieHuemM obecrequsaem
8u3yanu3auuro 3KCrepuMeHmos, 3a8UcsuiUX
om epeMeHU.



LUMpOKVIﬁ Anana3oH npeaocTtaBlidseMbIX YCNyr rapaHTUupyetT nosiHoe

oTCcyTCTBME 3a00T

BcemupHasa nopaepxka
n obcnyxuBaHue
ot Oxford Instruments

Takxe gocTtynHo
Ansi NPOMBbILUNIEHHOrO
aHanusa:

BbicokonpousBoguTenbHble HACTOMbHblE
PEHTreHo-yopecLEeHTHbIE
aHanu3atopbl (XRF) ans ynpasneHus
TEXHOMOrMYeCckMMY npoLieccamu

1 ANsi KOHTPONSA KayecTsa.

Mbl o4eHb ropammMcs paboTon B TECHOM
napTHeEpPCTBE C HALLMMK 3aKa3vnkamu.

Hawen uenbto sBnsieTca npegocTasnexHne
ncyepnbiBaloLLEn TEXHNYECKON NOAAEPXKKN Ha
BECb CPOK CNnyx6bl NpoaykTa.

Beibupas paboty ¢ Oxford Instruments, Bbl
MoXeTe OblTb YyBepeHbl B NOAAEPXKKE HaLLUX
3KCMEepTOB M crneumarnbHbIX CEPBUCHbBIX
MHXXeHepoB Ha BECb CPOK 3KCMyaTauum BaLlero |
npubopa. Mbl npegnaraem Lenbin CekTp
nakeToB MOAAEPXKKM, N3 KOTOPbIX Bbl MOXETE
BblIGpaTbh He06X0AMMbIV BaM YPOBEHb cepBuca.

Halwen uenbto sBnsieTca npegocTasnexHne
HalLMM 3akas4ynkam 6e3oTkaszHoro cepsumca
1 ObICTPOro IKCMEPTHOro OBCMYXMBaHNSA
HaLlMX NPOAYKTOB, YTO AACT MOMHYH0
rapaHTuio PyHKLUMOHMPOBaHUSA NPMBOPOB Ha
MakcuMarnbHOM YPOBHE NX BO3MOXHOCTEMN.
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