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Enhancing Measurements at the Extremes of Science

$W WKH H[WUHPHV Rl VFLHQFH UHVHDUFK RHWHQWRHEMFAERPRQG kVFLHQWLOF GLVFR
WKH GLVFRYHU\ Rl QHZ VFLHQFHV $V \RX VHHNRWW H[SDQG WKH ZRUOGjV NQRZOHGJH
SKHQRPHQD DW JDODFWLF RU QDQRPHWHU VF@OHVGRU MRPHZKHUH LQ EHWZHHQSF

UHVXOWY LV VWUHQIJWKHQHG E\ GHSHQGDHEGH MHPHNSXWHRERW VROXWLRQV WKDW SUR)
VSHHG DQG GDWD oGHOLW\

,Q ODERUDWRULHY DURXQG WKH ZRUOG RQVKDNWVEHARRGRORJLHVY LQVWUXPHQWDWL
DQ LQWHJUDO SDUW RI DGYDQFHG H[SHULPHR WP W ¥RVIMHWRU 2XU GLIJLWL]HUV DUH XV
DUHDV WKDW UHTXLUH KLJK VSHHG PHDVXNGE VQWYORW NBKABWLPH DSSOLFDWLRQ

RU HYHQW EDVHG DSSOLFDWLRQV ‘H SURW®GRMHGEGHB[WWHPH VSHHG DQG SUHFLVL

VIVWHP PRQLWRULQJ DQG FRQWURO DQG IRQWDOWXHNM-QIWDWD I[URP WKH LQWHUDFW
LQ WKH H[SHULPHQWY WKHPVHOYHYV
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3KRWR FRXUWHV\ RI &(51 "&RS\ULJN

Addressing your most challenging research

.H\VLIKWjV PHDVXUHPHQW VROXWLRQV | RMHDGMMDHFAHG\ URWHRDUFK FDQ LQWHJUD

\RXU H[SHULPHQW 2XU UDQJH RI LQVWUXPHOQAMS SQIFFO\XBGRGE RVFLOORVFRSHVY SRZH
KLIJK VSHHG GDWD FRQYHUWHUV . H\VXDQWOBIBVWIKHQWRAIGHHEELVWLQFW DG

D ODUJH QXPEHU RI VIQFKURQL]HG DFTXLVLWLEBRULDKWIORXHOV KLJK VSHHG ORZ SRZHU
KLIK FKDQQHO GHQVLW\ DQG H[FHOOHQW DFFXUDF\

7KH UHPDLQGHU RI WKLY EURFKXUH SUHWHOQQWW XR[ FXWWLQJ HGJH DSSOLFDWLRQ
FDWHJRULHY UHDO WLPH DSSOLFDWLRQVKHYEH WLDRQJDHIVRRW PHDVXUHPHQW
PRQLWRULQJ DQG FRQWURO RI WKH ZRUOG|V PRW\WSRZHUIXO VIQFKURWURQ WR PHDYV
UDUH JDPPD UD\ HYHQWY LQ WKH DWPRVSKHUH ¥KRLEQM MXVW D VPDOO VDPSOH RI ZK
ZLWK .H\VLJKW GLJLWL]JHUV :HjYH ZRUNHX GGRWVKHHOZRUWK IHVHDUFK WHDPV DUR

DQG ZHjUH UHDG\ WR KHOS \RX FUHDWH WKH ULURWMHROXWLRQ IRU \RXU PRVW FKDOO
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Setting the Pace in Real-Time Monitoring and Control

Dynamic real-time measurements FDQ HQDEOH DQG HQKDQF
Rl HISSHULPHQWDO SURFHVVHV ([DPSOHVHWFOXGH
PRQLWRULQJ KLJK VSHHG SURFHVVHV XQWRG LGHDO
UHFRUGLQJ H[SHULPHQWDO GDWD IRU VHFRQGV PLQ(

“Our beam-monitoring
measurements are made possible
by Keysight Acqiris digitizers:
They provide the speed and
bandwidth needed to capture and

HG

,Q VXFK VLWXDWLRQV KLJK VSHHG GDWD DF XYL VLW : :
JH\VLJKW KLJK VSHHG GLILWL]HUV LP SO HPHQRL LI Q RY DA ek oL Wkb w P
GDWD EDQGZLGWK DQG HQVXUH UDSLG PHDHAXUHPH Q
DUH SURYLGLQJ VXSHULRU WKURXJKSXW LQ DSSOLF
PRQLWRULQJ Rl SDUWLFOH DQG HOHFWURQ EHDPV
IRU PLFURZDYH VSHFWURPHWU\

&RQWUROOLQJ SDUWLFOH EHDPV

7KH /DUJH +DGURQ &ROOLGHU /+& DW &(51 LV WRH&HRWID GjV PRVW SRZHUIXO SDUWLF
WRU FDSDEOH RI SURGXFLQJ 7H9 &&KHPOHGDIFRQWKR Q+&HMAWAIH &

WKH FKDLQ RI DFFHOHUDWRUV WKDW IHHG LWORORKBIWRIMDOQQMHFWRU FKDLQ WKH 2St
,QIRUPDWLRQ 6\VWHP 2$6,6 FDQ DFTXLUH DG¥D®LUYYODRBRUH WKDQ LQGLYL
VLIQDOV

'LWK SURWRQ EXQFKHV WUDYHOLQJ QHDU WKH WISMHFRDRIDOLGKW PHDVXUHPHQW VSHH:
GLJLWL]JHUV PXVW KDYH YHU\ VKRUW GHDG WHPRIBWKHZNHQ PHDVXUHPHQWY 7KLV LV |
UHDVRQV &(51 LV XVLQJ .H\WLJKW KLJK VSHP® BUYLWRJHJWKRQ@OO RI LWV DFFHOH
DUH FXUUHQWO\ LQVWDOOHG UDQJLQJ IURP OXWWNRWR *6 V ZLWK RU ELW UHYV
RQ RQH WZR RU IRXU FKDQQHOV 7KH\ DUH EHLQJ MVE G W HEDQG EHDP
DQG WR PRQLWRU IRUZDUG DQG UHYHUVH 5) VLIQDOV LQ PWRU FDYLWLHI

3KRWRV FRXUWHV\ RI &(51
"&RS\ULJKW &(51 *HQHYD
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*HQHUDWLQJ KLJIK LQWHQVLW\ OLJKW

Synchrotron light sources accelerate
HOHFWURQV WR SURGXFH

are more than one million times brighter >
WKDQ WKH VXQ 7KLV LQWH HG IRU
LPDJLQJ H[SHULPHQWYV LQ QFH A 4

ELRORJ\ DQG PHGLFLQH-GRE
PHWHU VFDOHYV

To create a high-quality beam, the Australian
6\QFKURWURQ $6 XVHV D WHFKQLTXH FDOOHG o000 SDWWHUQ PRQLWRULQJ )30

to measure real-time intensity distribution of electron bunches in the

VWRUDJH ULQJ ,WV DSSURDFK WR )30 XVHV DQ XOW!IN INVW BQWIENN 2l RPCH DQG D
KLJK SHUIRUPDQFH GLJLWL]HU WR GHWHRW DQG PHL VUR
UDGLDWLRQ Enhancing real-time

monitoring and control
'RUNLQJ ZLWK .H\VLJKW WKH $6 WHDJMH G HGYHH/DHRFSW & UD

WKDW SURYLGHV EXQFK E\ EXQFK UHVROXWLRQ 7
FRQWUROOHG LQMHFWLRQ RI DGGLWLRQDO HO. = ...
FRPSHQVDWH IRU ORVVHV RU WR FUHDWH FXV~ -
H[SHULPHQWY 7KH .H\WLJKW EDVHG DSSURDFK‘nI
RI WKH FRQWURO V\WVWHP VRIWZDUH DW WKH $

U5303A PCle high-speed digitizer
with on-board processing 1 LQJ V
B3URYLGHV ELW UHVRAROXWLF
FKDQQHOV XS WR *6 V. RC
)3*$ IRU VLIQDO SURFHVVLQ.
OUPZDUH RSWLRQV

SHUIRUPLQJ UHDO WLPH ))7 VSHFW URP

,Q DWPRVSKHULF UHVHDUFK VXEVWDQFHV VXFK DV

GLR[LGH DUH TXDQWLOHG XVLQJ PLFURZDYH U Q=R U5309A PCle high-speed digitizer

with on-board processing HE X

WKH ZHDN UDGLDWLRQ HPLWWHG E\ WKH URWDVE oHV,
7KRVH HPLVVLRQV SURGXFH VSHFWUDO OLQHV iz i:(';UVHOEVLWXg"\'NVRRO*ﬁ’W
RI SUHVVXUH HQDEOLQJ WKH FUHDWLRQ RI DONE )3*$Q|(§U s SURQ VLQ
XQGHU LQYHVWLJIJDWLRQ i

i OUPZDUH RSWLRQV
7KH IUHTXHQF\ UHVROXWLRQ RI WKH PHDVXUHPHOW KH

U1084A PCle high-speed digitizer/
with onboard FPGA PLW
2I1lHUV ELW UHVROXWLRQ RC
FKDQQHOV DW *6V RQERD
B & YRRV YT SBMFHV VLR Q
\ F&ok YLAGYROREW LA WHuUIC
B8 WdPAYz ¥ LIVRIPWL RS 1Ry R
BYHRAP Y Hté&\ﬁmwvé DQG

O UDQJH DQG EHWWHU YHU
UHDWHU VWDELOLW)\ YHUVX

PD[LPXP DOWLWXGH DW ZKLFK YROXPH PL[LQJ UDWL
2YHUDOO PHDVXUHPHQW EDQGZLGWK GHWHUPLQHV '

QHG

5HDO WLPH IDVW )RXULHU WUDQVIRUP )WWRSHFE\?V" RPI
WKH DFRXVWR RSWLFDO VSHFWURPHWHUV $26[FRPPR
VHUYDWLRQ DLUFUDIW ,Q FRPSDUDWLYHI—VGHVW%Q
ZLWK .H\VLJKW KLJK VSHHG GLJLWL]HUV SURYLGH
RITHUHG RSHUDWLRQDO DGYDQWDJHV OWUBBO|YHU
UHVROXWLRQ HTXDO RU EHWWHU G\QDPLF UDQJH
WHPSHUDWXUH DQG YLEUDWLRQ

*HW WKH GHWDLOV

JRU PRUH LQIRUPDWLRQ DERXW .H\WLJKW VROXWLRQ
ZZZ NH\WVLIJKW FRP 0QG KLJK VSHHG GDVEGDVRFWXIDWHVLRQ V
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&DSWXULQJ WKH "HWDLOV IURP 6LQJOH 6KRW (YHQW

“Keysight digitizers allowed the

In one-shot experiments, WKH DELOLW\ WR FDSWXUH DQ VLUH HYHQW PON carry
SRVVLEOH WR SHUIRUP GHWDLOHG SRVWSIHRFHVVLQ Il DSl e s silE 2P X O W L
SHUVSHFWLYHV 7KLV LV FUXFLDO ZKHQ HGSQ@RWMLUY ments exactly as envisaged. LQ
HYHQWYV DQG RSWLPL]LQJ DWRPLF OHYHO SURFHV VRN alely

JRU WKHVH DSSOLFDWLRQV GDWD DFTXLWLWLRQ U UMV LK S HAG. ] OOHQ
PHDVXUHPHQW 0GHOLW\ DQG GHHS PHPRU\ .H\VLJKWSKEGIES s l4evp u L Hw
RI LQQRYDWLYH WHFKQLTXHV WKDW HQVXUH FRPSOHWEETHEGVE Yk EmsE =5 D FDSW;
WULJJHU GHOD\ GDWD VWUHDPLQJ DQG PXOWL FKD

RU
RQ IRU 1XI

Extending radio astronomy

$VWURQRPHUV XVH DGYDQFHG WHFKQLTXH
REVHUYDWLRQV PD\ KLQW DW RU PLVV HQWsS
ZKLFK DUH WKH ODWHVW IURQWLHU LQ UDGss
E\ SURFHVVHV VXFK DV VXSHU PDVVLYH EO ¥

JDOD[LHV RU E\ SXOVDUV OHIW RYHU IURP [

gHQWV WKDW YLVLEOH
OH LV JDPPD UD\V

R G XFH(
LYH

$OWKRXJIK JDPPD UD\V DUH DEVRUEHG KLJIKH :
DEVRUSWLRQ SURFHVV FUHDWHY EXUVWYV RI &KHUHQN v W D I
QDQRVHFRQGVY 7KRVH EXUVWYV FDQ EH PHDVXUWEXWXW K D) J RIX C WRUV

FKDOOHQJLQJ EHFDXVH FRVPLF UD\V DEXQGRQWFH QK su
UHQNRY UDGLDWLRQ .H\VLJKW KLJK \HS WHRGGGE VW IMOLIKLUW
LQFUHDVLQJ WKH SUREDELOLW\ RI FDSW XU L GEIL WIUW HH JK FD!

DV WULJJHU GHOD\ DQG QDQRVHFRQG UHVROXWLRQ

(QKDQFLQJ RSWLFDO YHORFLPHWU\

0DQ\ W\SHV RI VKRFN DQG QRQ VKRFN H[SHUYPHQWYV XVH RSWLFDO YHORFLPHWU\ D

D GLDJQRVWLF WRRO $ WHFKQLTXH FDOOHG FKFOMRIDQ R S g\ 3'9 LV D
UHODWLYHO\ LQH[SHQVLYH ZD\ WR PHDVXUNWBHP DOVHV YR PSOH V\
0EHU D FRQWLQXRXV ZDYH &: 0oEHU OD\IHY RS WEHD @ SSVIRE AL WDF

DQG D KLJK SHUIRUPDQFH GLJLMRQHWY HWPBHRGEWGS DYIR U RD
D WLPH GRPDLQ VLJQDO DQG GLJLWDOGWLEQQRMHPBVUREHW WY
ZHDN VLJQDOV ZLWK KLJK DFFXUDF\

7KH XSSHU OLPLW RI YHORFLW\ PHDVXUHPHQWWE8H=SHQG

WL]JHU WKH ZLGHU WKH EDQGZLGWK WKH KY ROKW W KOHF )]

RI 3'9 GHSHQGVY RQ WKH DFFXUDF\ RI WKH GLJLWIL WKHV

ODVHU .H\WVLJKW LQVWUXPHQWY DUH ZHWOHDVUXKWHS MRH

VXULQJ VXUIDFH YHORFLWLHV XS WR N A HWU ¥ LDMKG. XS/ WORKW KLJK VSHHG GLJLWL
NP V ZLWK .H\WLJKW GLJLWL]LQJ VFRSHYV

EDQGZLGW
LHV 7KH D
H ZDYHOHQ
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2SWLPL]ILQJ WKH WUDQVPXWDWLRQ RI QXFOHDU ZDVWH

1XFOHDU SRZHU JHQHUDWLRQ SURGXFHV UDGLRDFWLYH zZBA@IEIRDHMeASUEEnts

WKDW PXVW EH PDQDJHG )RU GHFDGHV UHVHDUFKHUV KDYH VRXQK@H VKRW HYH(

ZD\V WR UHGXFH WKH YROXPH RI WKDW ZDVWH DQG UHGXFH LWV WR[LFLW\

WR WKH HQYLURQPHQW 7RGD\ WUDQVPXWDWLRQ LV DQ HPHUJLQJ

WHFKQLTXH WKDW FKDQJHV UDGLRDFWLYH HOHPHQWYV LQW RIYORRAXW high-speed iigtizer

RU VWDEOH VXEVWDQFHV 211HUV ELW UHVROXWLRC
HLJKW FKDQQHOV DW * 6

7UDQVPXWDWLRQ RFFXUV QDWXUDOO\ GEHLQJ UDGLRDFWLYH XHMWR DQG LW FRHQVLWLRQ |

DFFHOHUDWHG DUWLOFLDOO\ XVLQJ QUXWURQ LQWHUDFWLRQV DW SUHFLVH HQH

OHYHOV WKDW FRUUHVSRQG WR WKRQD/IRLRDFWLYH PDWH U IMYTOIAGR Xtexhipli-gpeed digitizer

RSWLPL]H WKH WUDQVPXWDWLRQ RI QXFOHDU ZDVWH RQ D@ ILUOIEXVWELMD O HMR@HW LR Q

UHTXLUHV PHWKRGY WKDW koQJHU UL QWHH[DFW LQWHUDFWLRKDQQHO®M. DW *6 V DI

VXFK PHWKRG LV FDOOHG QHXWURQ WLPH RI pLIKW QB72) WAKLFKOGREHEWUYWLRQ PHPF

SURWRQV DW D OHDG WDUJHW $ pX[ Rl WKHVH QHXWURQV WKHQ LPSDFWV D

QHDUE\ VDPSOH Rl UDGLRDFWLYH PDWHUADO DQG WKH LQW HAXEhighspepdidatareuisition H
systems

B3UHFLVH FRQWURO DQG RSWLPL]DWLRQ RI WKH QB72) SURFEBRPER$INQEMLWL]HUV FK

RQ WKH UHVROXWLRQ RI WKH QHXWURQ HQHUJLHV WKDW FO®REW REYOIHYWUB®QG LQWHL

$W &(51 UHVHDUFKHUV DUH XVLQJ DQ H[SHULPHQWDO DUUGIHBHQYW 46 VRIWZDUH WF

WKDW LQFOXGHV .H\WLJKW KLJK VSHHGQFLJLWL]HUV 7KLV VDRWWHP RRPISQBIBMIL GDWD DF

REVHUYDWLRQV RI QHXWURQ V\VWHP

LOQWHUDFWLRQV ZLWK PRUH

detail and greater M9502A 2-slot AXle chassis

DFFXUDF\ RYHU D ZLGHU 7KLV FKDVVLV ZDV GHVLJQ
HQHUJ\ UDQJH WUDQVSRUWDEOH DSSOLFI

PLQG ,W FDQ DOVR EH UDF
FXS\LQJ RQO\ 8 RI VSDFH

M9505A 5-slot AXle chassis
6HOHFW WKLV FKDVVLV ZK
QHHG PRUH FDSDFLW\ IRU
. PRGXOHV 7KLV FKDVVLV F
XVHG RQ WKH EHQFK RU LC
RE— RFFXS\LQJ RQO\ 8 Rl UDFN

1
.
~
<

*
HW WKH GHWDLOYV U1092A-S0x AcqirisMAQS

JRU PRUH LQIRUPDWLRQ DERXW .H\VLJKW VROXWLRQV SO kbIiNchanél ddgWsition software

ZZZ NH\VLIJKW FRP 0QG KLJK VSHHG GDVBDVRFWXIDWHWWLRQ VI\VWHPYURYHQ VRIWZDUH GHVLJQI
cally for control and monitoring

of large multichannel acquisition
V\VWHPV

M9514A 14-slot AXle chassis

This chassis is designed for large
V\VWHPV :KLOH LW FDQ EH
D EHQFK LW LV SULPDULO\
EH UDFN PRXQWHG




_ .H\WWLJKW _ (QKDQFLQJ OHDVXUHPHQWY DW WKH ([WUHPHV RI 6FLHQFH %URFKXUH

)RU PRUH LQIRUPDWLRQ RQ .H\VLJK
7HFKQRORJLHV] SURGXFWV DSSOL
myKeysight ZZZ NH\VLJKW FRP ILQG PANHAVLIKW VHUYLFHV SOHDVH FRQWDFW \RXU
$ SHUVRQDOLJHG YLHZ LQWR WKH LQIRUPDWLRQ PRYW MHOHY,DQW MR WRXo Lvw Ly DY
ZZZ D[LHVWDQGDUG RUJ ZZZ NH\VLJKW FRP ILQG FRQWDFV

Avr $GYDQFHGNBHQVLRQV IRU ,QVWUXPHQWDWLRQ DQG 7HVW $;,H LV DQ

Var ’e RSHQ VWDQGDUG WKDW H[WHQGV WKH $GYDQFHG7&HhdRdd JHQHUDO SXUSRVH DQG
VHPLFRQGXFWRU WHVW .H\VLJKW LV D IRXQGLQJ P¢hR&&AU RI WKH $;,H FRQVRUWLXP
ATCAR $GYDQFPHO®RERSG WKH $7&% ORJR DUH UHJLVWHURGU®LWMUDGHPDUNYV RI

WKH 3&, ,QGXVWULDO &RPSXWHU ODQXIDFWXUHUV MeRcOS
8QLWHG 6WDWHYV

myKeysight

ZZZ SFLVLJ FRP
$VLD 3DFLoOF

PCI> 3&, 6%,PCl¢ DQG WKH 3&,D(U$UB6/YVHILVWHUHG .
—— Australia
EXPRESS' WUDGHPDUNV DQG RU VHUYLFH PDUNV RI 3&, 6,*  ~po
Hong K
ZZZ S[LVD RUJ ong Kong
India

3&, H;WHQVLRQV IRU ,QVWUXPHQWDWLRQ 3;, PRGXDBDQQVWUXPHQWDWLRQ GHOLY
UXJJHG 3& EDVHG KLJK SHUIRUPDQFH PHDVXUHPH®WeaDQG DXWRPDWLRQ V\VWHP

Malaysia
7KUHH <HDU :DUUDQW\ 6LQJDSRUH
ZZZ NH\VLJKW FRP ILQG 7KUHH<HDU:DUUDQW\ 7DLZDQ
H\WLJKW|V FRPPLWPHQW WR VXSHULRU SURGXFW TXBOTWPHERXEWXE0VWRWDO FRVV
e RI RZQHUVKLS 7KH RQO\ WHVW DQG PHDVXUHPHQW §BE§HQ\O{LGV&|6W|6H Hi \HDU
ZDUUDQW\ VWDQGDUG RQ DOO LQVWUXPHQWYV ZRUé
.H\WLJKW $VVXUDQFH 30DQV Be'g'um
)LQODQG

ZZZ NH\VLIJKW FRP ILQG $VVXUDQFH30ODQV JUDQFH
8S WR ILYH \HDUV RI SURWHFWLRQ DQG QR EXGJHWQ-HJ\%B&K{SULVHV WR HQVXUH \RXU

WARRANTY LQVWUXPHQWY DUH RSHUDWLQJ WR VSHFLILFDWLRQoV@E \RX FDQ UHO\ RQ DFFXUDWH

PHDVXUHPHQWYV Israel
ZZZ NH\VLJKW FRP JR TXDOLW\ haly
Luxembourg
H\WWLJKW 7HFKQRORJLHV ,QF Netherlands
'(.5$ &QHUWLILHG ,62 Russia
Quality Management System 6SDLQ
6ZHGHQ
6ZLW]JHUODQG
2SW (
2SW )5
KWW S KLJK VSHHG GLJLWL]J]HU EORJV NH\VLJKW FRP 2SW 7

Z2ZZ NH\WLJKW FRP ILQG KLJK VSHHG GLJLWL]JHUV 8QLWHG .LQJGRP

JRU RWKHU XQOLVWHG FRXQWULF
ZZZ NH\VLIJKW FRP ILQG FRQWDFYV
%3

IG 7KLV LQIRUPDWLRQ LV VXEMHFW WR FK
KEYS HT " H\WWLIJKW 7HFKQRORJLHYV
TECHNOLOGIES 3XEOLVKHG LQ 86% -XO\
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