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4

. International Particle Accelerator Conference (IPAC 2018).

dlstekClskztt® d tBi j&B HdMMjtelsOydd.
rdmmd wlsoOydw Mtsmissdls dL o8 dH]ddV,
MsCtcOh j dzfiso dff Rz 5L dzO Y j Aaf18 j tod Is Hindfsci ) & & ¢
148dz0d 03] ddts o ®@ Gz yOW 4 1. tOBtslskz OolststtO
{BNd2 Bl jd3 68501 @&y J28dtd iy @fEdls OB dzd

HBHJJKBYOd] tOBTEGIST

Il sl o jHjddd&kOc O Isipw  @C Ishigjdf jdetsistc OL tc OB |
dmmdzj Hsy Pdad W dz0 z y dzO W dzts © d LL dD y ffd3is@astOIS "
sy dmr odd gdgv?2 o ¢ ddH { jOe jsupdeliPdz & Isw f Sdztsy .
L ON dislizts O3 O Isfw  Misj § jddg' Is tsrtishylidstssed jotefsdngs il | t
dimdz) HEOAHH PO FEMOOUgMBY L M cmMikzH OteMmise
ftoesetcOBBOR], Of fcliss &d| YEydetORBAs IsT tefj L Zdz' IO



12

l )] zZOos PV BtedBz dzd tetso Odzr L OHOYd d ¢silstej B
LOsadMmddiisMmisd s kdf O, dz2OL dzOyJ dedw (ts datloig
HOdz" BStjH]jdjddY d Isdfdyds” §J L dzOyd dedw
feso jHJdz OdzOdzd L B3j ssHtse d Mtej HMmise H(J
HdOGcdzsmisdud MS d n Emstets?2 Mise ftedoe j HJ dg
tcOB sl d sfmdzetse dzf ROCIs jj Tedpdhls MG d - s M@ g dad:
fteOCIsduyud MEB2 toj OdzdL OydPdz0@dls@yy MSH I Ois
ftodd3dj dzd dzgsisd Hd&zv tOL dzdyder = Idftse §kzy
Msc dzOMmtso Odzddizj ~ dalf Ly H< & Csdeyd f yde f sMis
HA O C  fhiapedde) 2 dzf -~ 2 dploddigels Jdzdzics o | H J
Mz HEe h drR Isdftse dL d3j toj ded 2 :

. RLBJ 6 dzdW Iss5C0O: dqdzH kS ydetsdzdz 2 HOIlsyd¢
2.1 OLtezh O hdj dLd3d tej dedw 5§ Jjtej ydzsets

BRdets e sif oso sdztsydzr 2 to tsdilsfddrts2ds j LsState © ddzs d3d dz
3.1 JteOLtezh O hdj dqLBBjtejddy i jtcj ydset

fsfjtejydsets Mmj ujddy fEyso, fwsiddsd]
4, RL B3 toj dedwWw st jtoj ydese s 1+ d@zdslsOdzlm©: + dzj

hjdzj ots?2 dLdBjtedlsjdzd + 3 Isls Odzin©

5. RLIBJ e dzgdV JtosHBSHZ dzes? BdSCtesMmistezC Iskzter
6. RLO3J toj dedw (tsdzsy jdedy iswzOmOsay Y siilsdz
7. RLBjtojdedY HBlsjte!: cOLBo" j didedL Oydts

1 6 HMNls O9 dzj dzeEQwn dadfiuffjL figf¢E @Y Csdeyd gl tats
dimf sdz L s9 OdzO H dzw MtsMmils Oo dzj dad v Ctsdayd
Mddzs deslssydetse s dzd dzj 2 dese s [z BDRIBtnpigrprdzourc tc
Dedicated to Applied Research and Industrial ApplicatiorS)s &3f OS¢ Isdzs e 5
dzj 2 stetsdztso  H dai' dir lzmozH Ofgsy dizis O 9 O dzd 2 i totsd3r
SBtOLBO OIS dz dz" = L OH O, tc OL tc OB Ciists o JOL sizis’
f OteOd3d steOd3d: + dzgjtecdw 13d3¢ 4 1 H dzdfIs3)f dz'dztzh) g
100083¢ i, YOMISBISO Mdzi HEYOdzdwY Jdif zdzr Mse 10



13

[Hds?2 dLntsfitgssdsj &3 HdzY HJ O datsfylsd §
wodzw j sy L dzOudlsj & &zOv Jd&f zd MdzOY d Mmte
Slsdatsmdlsj d dats dedL S22 L dgjtecdj?2, vyt Mmekh,
HdOe desisdyjMSde ftdestse d dakj lstasjHCsmds] d
fsmistetsj dad | md Mmilsj d3r HdOG dztsmisd € d dzO

dzj 6OL telzh O " j MY Righsisz'C ydfusdigdas jj dzchIotsdats(i§ s
HOLydSd ftdsy jddy fEz2yso0 Hdzvw dL d&j tej dzd 2
BT I flsOy(dtsdz@is dzto Higshigis O dedipSdsite g Is j dzv o € tsd
Codzstesdzy  ftesaBYHJddY TE2YSO oHQM 8RIE
PiCstedlsj dzv tojcdmsteOoydy fodsyjddy d it
ftcso jHjd2O M fodhish ! s dtsdzd L Oy d ts dzdzts 6f =izW o
L Bjtej dzd?2 fosWddy §kyS dzOd® sozd fH fftog H s
binlstes2 Mlso Ok Wodws siw ftetso sdzsydy j MECC
L dB3jtejdedv, twjLbkd SOkT Cwlstter 7 dBsckls 8
fesyj HEt, 18OC d HdzzOdsstHd dfcs® Odg W & M¢ 1
cOL dzd ydz" = btcOdzhf Stelsdz”" = CSHESO .

4 byjtsd Ldouydlk]d ds2 J&fkzd fds?
ftoj HMlsOo dzv j Ismyw dzj yj dzj MstsB tcOL dg' o3 dmt
fMso dgj h O h  f SickodEiafdafjLddyj tdlsj &zv s &Bc &' fiE
9 COROXOT bOkMfswlsdiesoaCd fLkyStss MjH
qLdizjtejded?2 o bOSCdr yYddzddzHtcOR Htsdzy dats
sjodsdzsedyui MSdn tjhjdd?2, Mmkhjmlse j dzdets
MteOo dzj ded ¥ M 1§ tots )l s dzO yiaiCE ffRls Otttz 2
sjf dzsfi j BO. 1tod Lltsd SEEOYHO] A& 2 AA  &BE
fEyc O desdizd dzOdz! dets?2 ddzlsj demdoe desisd o €O
1 dzj ced?2 HdA&zv ftejHoOoOtedlsj dz' dets?2 dzOMlstets?2 € d

| MzkyO] Stdidebkieoydd SO&zOdkzO, dzj 1
SlsHjd dz &7 HJOC dzts ) ls diutg in€ i@ O BMRABEHESD |



14

CsBBf OCIsdzsets HJOcdesMisduyud MEBsEets BSE MO, of¢
d fteseotsdzsydy 2 M Odzj tc.

RLBJtedlsj dz@ {1 gdels[dsQdim O Wds tedlzr i3 mMec Mmis € 5o
9 jJHddzdyde" » 1 CL jBfdwteOr d fjtcjHOJdGEOE Is
HJOGcdsmMisdud MSBsets Misj dzv O  dAED Mistictz® & 5 & dzdhd
l COyjmlsej dsekhCd fE2ys o HteOLU'Ofscfipls @yl
Sn &ZOY HOJ d3" 2 A A, Codemlstclz S ydw Cslsstetse s
tcOL 3 N jdeds MdMmMisy &3r o dZOYHjdzdw odzj o 0OCE

1 Ctsdzy i teddeQion i df@c ifH dzts y fb Gedztgg B dzd v  tsB ¢t
HJOcdesMisdSCd f E2ys O o H sifids s loay digg @ dafstets IO ¢t

l | d&zOo s @ MOdz tejLEzdz IsOIsT tcOBtsls o 0O
fsMisQoaClk HdOcdtsmMIsduyui MSdr EfmMstets2Mmise d M
slsj yd mMlse § dzdz" =, IsOC d L Qtp s joistfas - ¢ &IG)E s
ftetso § HQLAE OBHSIS € O, dLetslstsadzj dzdd d dzOMmiste
BOLBoats?2 Mdmilsj 3" HJOecdzsMmMisdScd fEySse HA
cOL tcOBBSISOdzdzls 2 -~ dztf (4 Y& 52 Ctsdzyd f ydd. R L
mMh jMisekzs h jes tBStczH o Odzd iz Y& @ O & dzEAgls dfSta
dmfsdz’ L s9 Ols+ EmMstcts?2 Mise O, ftcOCIsdyj M Ow
gz e " jesmMw ddzd cOOdzsdtetso Odzdzs HtsMiIsdy d d
. RLBjtedIsjdzd SO 2yt O:
1 ddezHkzS ydtsdadz" | HOLYdSd bsCO O tsMdatse
T S d&ZOYHOJ 3" J d dzgj sm 2O HOJ & §J yddzd dzH
2. RLABjtdlsj dzd s jtoj ydesets ftosW ddzw f 2y¢
1T Holzrn f tots o tsdzts yfidsdgts S Qadigjotas dzs ydzr | f tots W
T dsdzdL Oydtsdedz | dBsdzdlsster 5 jtej ydzetsae t
T YWadzested My dzlsdz” § dBsdzdstster .
3. RLABjtedIsjdzd s jtej ydesets + 3 Isls0Odzlm O § Iz
T Hd OO®E i3] tots of O dedp'dgl 1o d3dj o df Is § dzd



15

4. RLBJtodIsj dzd Y sdzsy j dedw d W OL T

T CoteBlsC BLOBE dzzlsT | fsdzsmMEtse.r §j HOIsYyJS
5. RLdBBJ tedIlsj dzd ftesHBd dzts?2 dBJStesMmistekzCIskzis

T dLr 3 tedlsj dz2 Wsted3" MekmMisSCtse (WOLBoTr :

lted 1 Issdz o fHtesyj mmi d Mifdid] @ s e D deibs 2 f
ftostcOBSIsOdz" OMtizj: R gE M d J

T ftcj HdZQO Ofcdf BEOEZdL Oydd EMmlstets?2 Mise O,

1 CsdemilstczSIsdoade” § tMtse | dzdetsmis d,

1 cOmy-Misdes dz' dz" | Byjdz¢d tOBtsydms =~ OGO

T fOtcOd3j Ister 1 dzj Slstetsdzd € (,

T dlstsetsor j L CMf dzEOsOydtsdzdz' | § OtcOd3j Ist
O IsO¢yJ i tcteQeitwd, | dzQB/sf dzd (kyStser | d
f OOz stetse fzySso dzO0 Hj2AMlseokze h dr dzd dzj ?
Bf dzd YtSHIse jteyHjdzr dzj Itsdzr Cts BOLtsar j d3d k
B3j stsH™ Cdz¥g yovw o jtedWdCOyds gl B0k P dage? -
lyomlsdetsmisd, Hdzv dqLBjtdlsj dzj 2 Wistedir MmMekf
olststed ydzr n dzdL S5 dzj tec jIsdyud MEdn 1 dzj Clstets
fsCOL Odzts jK ©OJ kg & drddHLJOQITteDjuslsddP® dzdztsc s ff J tod t
mMceleMts o O IsO¢yJ fwsorhjdd ©OLEGJjHOsEEGERS
56 te Odzd UJ dzdziy R oHaPfiygagiafid + dzj CIstetsdztse. 9 Isste

tdLlzdz SOlssd3 9" f sdzdzj dzdz" = OB SIS Mis Odzqd
CsdaW JezteOydd etikzHs Oded ¥ slet@c s d & &
h e (BB stcdlsjdzj?2 d o Mool skl
HJOf OLtsdz f OttOd3] Istets o fzys e ) mizh j Mise
EmestedIls| dvss Isdtfdes oy OMmMisdy ( Bls fesissdzsea
His d3detsHedeL-OGlW 3 j dzi Az) e detsez) ( tsls ded L € 54 dgd
stcOdzmf stclsdtctso & d Hyj fig g (b divsd3ch r s § SO dzj te G,
d2ZO0O o' ntsH] Mtsotej d3j dedz" = [ZME s dsdelsizy &M dfip d



16

fsLodzvw ftotsotsHdIs! dzj B ndstHd]idis Jj dzdHvd OF dzizd
fZySOn Hdv dzj2btetsdedzr n dMbssyddCtse, Cfs
JLsktsfses ddd (Eits®fiaas? ¢ 0 §kZyson ¢
@O ted di3j ts, HA&W Ctdzo j dzydsdzOdz dzts & B dzlis tpysdz
dMmdidees ®OHJOydsddzs? Miss2CsMmisd ©OHJBL

l | dzOo 5 3 M Oder ftetsyd M- tcOL tcOB BIsC d,
stcdc ddzOdzr dz" =« MdMmisj d3 HJ Oc dzts s dt§ & dzlzdugizdeg"
ftodd3jtej] EMlsOdssotsC v MStstcodlsj dzi dzts cfipls tajz Cdidsk
odNhimMseo® d WwHjtedsts2 BjHdydde RCR 1
Emestedlsj dzv feslssdzse d wlstedyOlsjdz dzr = dt

J yomlsdesmis d, Hdzw Misj dzH O f totsilstsdzdatsc s
sj cOf dd, GHY HTEySd f(tslstsdzse " o 'do tdaijwCsdipw
fd milsj d3r HJgOGcdzsMmisd S d  ddzlsj dzmd e dzesfisd,
dmf sdz' L 59 Odaed § d3 dz¥ dzd dzj My delsdz" = + CtcOdzts o
hdesCsd3 HdOf OL sdzj  E[HaeDY () ls slalzthds j 2 dsdsf A &

] ~nSHY t©OBESIs BT dzdedz'f s s g gl  Qydfjn dzgizts
L dzj Cltsdzdzs? -fisdedets@®z toj S sd3B d dzOyd d ) G Ol
otsL i3y dets M ls ftcj HO OtcdIsj dz' degsets tOMmMyYj IsO
dsdzedL Oydodedesds d ftosf steyd sdzOdz! detsdz toj 3 d d
C 4 dzj € dzdeC J . {IsH ] dz' dz" § ftotsB dzd d3" , or Wod
1 CMf &zOIsOydd dz0 o9r o9 jHjddz » fEZYsoOn ftots
ficdBstese M GBS dz dzdets? S BdW e kzteOyd4d 2,
9 fdzdtsdE HJOY OL 5dzj s tso O OSCds j tf dsftplind!
] VBRCR ¢, 9 Itsdz ydmdzy Hdzw dOMIstes2¢d (
dmimdzj Hse Odzedw = € OC € t5dzo jtagyddiigisdz! ffdis &is s diso
sd sdzsedyj MSdr L OBtsdzj 9 Oded 2 .

vOCYJ] © a~atH] w©WOLo9dIsdw Mmisj dzH O JjtsBdirzdy
O BHSIEBHO RCR (¢ Brdz OLtcOBSIsOdz ¢ tsd3f d



17

f OOk ktess fEySoO Hdv dhMdj Hse Odzd?2 &
L Otew y j dedzr & Y Ofnlsdlsydzefipy dolsijhdg fipssods dyy j tols 52 1o ¢
HdOGdetsmisd S d Vo dz'gUshsils Mo tn dflzpdfsdmsf Y OMmisd
Msmissw ddwh, oCds yovw MmMdijMm! LOBWHESS P
oMYy dd HJOY OL sdzy + dzgjtecd?2 d dadzlsj dzid o dats
RdzZHZC ydtsdzadzr 2 HOLyYydS ItsC O d d3dzts e tsjtfciis ojts ¢
ontsH] © MisjdH, §oLotdwsls dLdjtewls! ISt
EMmlsOdztso dzj dz@ yddzddzHter A OOHjV, o Chltster
fesosHd® & dJLBjtejdd?2 tojOkdLBso0d §OC
SfisdddL Oydd ¢ -d ted2pfiplisOder GBtOIs dz' j toj " j ded v,
fEZyc o, fsLodvshd] SCtdstesddtese Ols! { 5 dz
sjd MO &5 cOOdsdictso Ols! S otej S lsdesfls! ke
BOLOr MlsjdzHO BjL dMYf sdz' L 53 bztfstsDChY tddedtze
SHdE dL yddzd dzH e ts EmisOdzso dzj dz d3dzts G t
fjyOlsdsyr ° f d&zOls, or ftsddz"s hd2 WhkdSyds o
tjedbeOoydd LSO BhscEtL OWHMEsEs §EZyso
tcj ) dd&z3OR ts Blddzoyg Wzd “in d3j " O dzdz' - L OtcWHSO " [
SBHE©Ojlsfw o  &zOMid zOR oW dsdj ste® H
AN, ftcd sk MOk fushddsdjkse §sLo
Bdets G sL OtoW H detscEMs  affipjus Of toj Hdztsy j dedz” = [k Mmiste
Cetf dzj S ls L dzj ChtesdzdSd: GtjHo Oedlsj dz dzr
Cdi3diizIsOIstste ftosWddztsdzj Istetso HOIsyd¢ tse
fpuy sydSstse, dimbstsyddSd dzOftewyjddvy Mmdj" jd
dzd ) dzj 65 EZtetso dzv H dzv friapdss cotO diatfvtc Grpddz,de@ddrts ¢
fddzj ddw, dzOftwyjddwhd MBj"jddy d Mmdec
tdLizdz sOIstsd3 o' f tsdzdzj dzdz-dg Istds@idtuysl ifif ldsQ dztt:
Oz ydz & d iz diHsdE Otz 2 5 B dzzyg dzd s
L OH OdztfizO i@ oz j ds tf @R sd3 H  Of OL sdzj d dzls j dzfnd o «



18

l | zOwfjd fOdzr dzj Stslstster | Bted e ddzOdz! dz §
fyStse HAv dddj2d » EMSstedlsj dzj 20 dftdcdsors
or MsCtsddzalsj dzfifd o dz" = 1ff tzmS o £ ddiz@z® dzts Eadsdhdgfiy
v tcdlIlsj dzv desets yj dzlstc©® R (CR t o1 . 1 toj H
dmf sdz’ L so Odgr ftcd ©GOLtWOBISE ] d mMBL HOC
mMddz deslstsyder = dzdodzj 2dzr = EMEBtedilsj dzj 2 dBdz
Hdzv MLHOdY SCtiRf OShdedl tsdzj 2 Istetsdzdz” = d Ml

1l yomlsdzsmlisd, ftoj HdztsY § dg, tcOL tcOB BIs Odz
HJOGdtsMisd S d oty jddw twOLctwkzf f dtese Odad
C OdzO dzO R stcOdzmf stclsdteso € d dzO@ GMmdetso j§ y d
1 5¢C0L Odgts, ybs Cdzompd bicMdOlsd @i H§HEd H O
cOLicjLBdE dBsekls mMdzz y d Is ! ) COyd mMise j
cOLGtkzf f Jtoctseo Odzdzr = fyStse Hslstsdtss, (SE
fodzsy jdzdy d IssC O o hdqesCtsd3 HJOf OL sdzj

RMMdzj Hiso Odzdadz", | fHalxe jH WE O f toslstsdetseo o
Yylsts ftod sdfdqyder » fOOBBi IstcOn f2yc o BOCC
YJ destc© B3O §fEzys oty @bt Mttty glsmMBo k]
Of jtelsktismS sdxisCdiash j dad J MdcdzOdz/ " sy dsSordipla;
HilsjSItstcO, dzj 5B - BH Jd di3ts dmf sdz’ L s9 Ols
fsHCdzs yjdedzg" 2 ¢ HObydSkz CoteslsCddy € OB j dz
Brils! or ftsdzdgj dzO M ftsissh ¥ COBjdzv ftotsdL @
SO et EMdddds jely mrih L Vovddgdsmisd Hjlsj Cilsts

l sL d3sy detsfyls dL d3J tej dzd 2 ss¢C O fEzyco
sfdmr eO0jlsmwy M ftiksh! s Istcjndgj tcdzsce s dBSH
dL d3j toj dzd 2 ssC O fftejHjdzvwjlsmw h z & d3dizS ¢
[Isdesd Isj dg hdewmidf'scda d¢3j tej dzd 2 IsC O MsMlsOo
sfdetso detsd3 dzj dzd dzj 2 detsfyls W d3 O f tyglzte Y j dgf ¢ 5 M &

[dzv  dzd dzj 2 detsc s E MOARIE ¢ 5 ffdry | HfditsyjjSds tc C
dLeEBlssodzj dzO IsOC dzOL " 9 O dlOw ts dgf Mis @ d3exts fig lepo



19

stsC s fzyc o i tcd ftetsmaBY HJ dzd Ho lzn
gdzHzC ydtsdzdz" = HOLydSse IstsC O, CslststeOW d
fslsjtc! f2yso0 M yjdzs Br Mstets?2 Oo Otcd 2 dats >

ROzH ZC yd sdzdz’ § Is tei@Hsof[k t={dzdzts sBj MY j udo:
HJOGdsMmMisdSEz OB ddlskzHT d Ho&dlsj & dtsiisd
dmf sdz L s9 Oded j HY sdzdzd Is§ dzd dzts 2 ftcj HEM
1L dzj CtesdzdCd fsLotsdzw jIs wOmMhdtedls: drn Wkc
Codzs Bz fipls d IstsCtseo toj OdzdL s Odz dzO tsfdets
COyHBEE dBfkzd MO SO fEysSoO, vyt for !
fp di3fzdz MOBd IS0 Mdztsy dis@ i lsifstigidz ts iy Isl O dzt
o' Bite dzgf MEtsdz! ¢ts HdMC gz BOL dePy'j dzff ¢ daC
HdzW desdsd dzOdz! detse s toj 3 ddZO tcOBsSlsr HEts 10%
EmECstedisjdzv d fteso jH]ddw dzOMmlstetsj ydzr = ¢
McOB Ols™ 9 Odzdsds fpPMmlsizfdydzr -« Ysdzd m Wstodddtctse
Nd ZOkO ftesdmMitsHdls ftsmdj Itejn §sidjHEs (
zO0 Yy Ofmistsls j O dg@aizai s P sz Mtseo IssC O f 2yS O.

lteddisd o ftojHMIsOo dzj ezes 2 s ) dgs o Py |
dzd dzj 2 detsds EMS tedlsj dzj dodatso o tsSH 5ot s rdz
Bf Mister n O9Otcd?2dz’ = BIESCJtso 5¢. J YOofmls
HOIydStse B dzd tOLtcOBSISOd d EMisOdase dzj c
EmMEstedlsjdzv d eortsHOR HEkZzySse o dzj 2 Istetsdzdz
ftslsj te! i iztats Oz §:¢dH dzO dzO Is tc © dafnflf fipde jsH] tieas® I€ j
EmMCstedlsj dz desets yj dzlstc O

11 0Cdzs yfaedoshWIsfw tsf)datdolits) dij Hicj oL Gz s s
sscOdB [ eEOpBEREORISOCY ] o' ©OY 05 Isw B dzC

fsish ! d MH] 2 Mg dg 2o Gte@nidzdels @ d df



20

170619 1
ARYTRSY[I ML RY[HsdC sIRCAL I A
V oot wwress(f oy 1 fro41 JoUuRSR JHULYS
rfdrRirslr IMmY {101 waSs St RYMBRIL

I dzOyodzj MmMesjcets wOLoadIdwY EMStedlsd dz
o tolz ydzlz ¢ d odL EzOdz dest tefitg iy lef A @i L wfa @FEdcid
dzs dsd dzd Myd delsde" = 1 S tcOdatso sHdZOSCt MY jyd
fzyco (ur1l), tcOLo doQah dj Mw § OtcOdzdzj dz' dz
CBBRf! *lsjted &3 Ijrndsdzsedw Bd d MdMmlsj iC
dzj slsi | d3@rfjigts® g Btsets EMCtstcdlsjdzv, ftoj o tof
ykze mlse e, fsCOLr o008 h d?2 Moet2MlsaO® d o
4 jGtHdW Mazsydts ftjHMisOadls! MmiBj dzOMiIstet
Ctozf dese s EMSECtedilsj dzv B jHd OF ifAfsthdz'd S 59 O dgdts
Ehdztseo dzts t6cOL HJj dzd s dz2O Istcd Isdf O, otsMmiste] E
.1 OH i der §j Br fMister j dLdBjtedlsj dzd, ¢ OL"T
dmMfsdz Lkzjdgr j Hdzw BT Mistets?2 s jteC d
[ Odzdz" | EMbtotsdzilsesOL B Qs f ysS, B
dzj ftoj tof o dats G ts st jtcOlsdo dzts @ s ¢ ts dzls tc ts dz
dLdBBjtcjdzed?2 ©® o©dH] BHdes yYydmdazdO ddzd f
2. [BstczH s Odz] | , dmMf sdz’ L 2] di3ts § H dzw J
MsOB ddz dzgsiisd JOLOdyJsteBazY § HUBPL] daf ?
fited Mistets2Cd OOz stetso EME stedlsj dzv .
WodzWw jIsipWw o tsL dgzh O h dod3, dzts f tsLotsdzv jIs
3. & dztsy dzts § Hd Oc dzsisd yd MS 54 sBtclzH o Odz
dztsor 7 toj ) d BBEfo dEDE hIs ¢ tfdstf sdzj dzlstse EZMC
sSOCYd HAv ftsdMEO tihjdd2 5 SflsdddL
oftsL BB detsmis § 2 3O d dzr . s O0Cdyj Zmlstcts?
1 Cif z2OIsOydd d § sdzdshis! ¢ ttOLtkzh Ols!



21

[Ujodndes, vylstsddgomsdl selsddd so Odzd v dzj Is
Bjdej i GoHsedRZOY CEOMMIW IS Oydy weodvjlsfy
o' Mstesdls! fodstedljlsr ftd ftsjSlkdtss Od
mMd Mmisd 3" HJ Qe detuyfy BB O BUSYSLOYsC 5. dzd U § 15 Gzln §f
f sflstc i dzty o3 H d Oc deted] Isizf Hnfif) Qf tz e RIS ddis o

[BhjWdLdyujMSow YOk OdjGdeddd wHqQ ,dzdzstetss
qLBj W j o5 5 § OOk stcOds fysSO d BOLGH'
M sd L 5o Oded§ B LHCKBtA] G s el iy af Qdzd L d o0 O dzdz
ftososHd i » ojHEMNJB] &M AB48d Idgjdors Fos i3 dz jyS fig
mMdMmisi 38 HJdOcdshisdSd d tlsHlsghdedAd st t
ftoj Hinls @pOzjEidzso j MsOlsj2 d HES EZOHB &0
bfSsedls d 850 % dy@ffes desmisd, G HJOCdsh
i sdz L 5o Oded j &5  tsjhRjdadsulsiSyddz & f et Chksa
Cdif dzjR-FPlso |

1.1) tod BiSUs s dzj Migdglsd &3 HdOc desMisdSd §Eyco

SOC¢ fLOodds, LOLO’ dO fMmdhlsj gz lsid
sBh j2 fMsdishsd bnMSstdljd dsés § &Y
Mistetsd Is § dz! Mis®@)O, ffdteschy dzts fiply o ddddud sl = OMY J
sjndsdsecduj MSdn tjhjdd?2 uydhds d&sHj2, .
d HOd dzgj 2" k¥ 1 C MY dz @G W O wdj,orfhenjlds 1
MslstebndzdC 59 EMSstdls  dv.

stsMlsOs syl Mdd des LOoadMmdls ks § OtsOds,
fEyc o, ftddjtt’ ©OMfte]H,jdj ddY &6 tgjs sk
EMSsedls d dr §t§ 54 jzdzs f bl Bz dzS O R



22

45 keV 3 MeV 50 MeV 102 MeV 160 MeV

oo b

‘ so:r vcal | LEBT RFQ - Chopper line ]—{ DTL | ’CCDTLH PIMS ~ Transfer line to PSB
~ 76m _
Location E [MeV] BPM BCT SEM GRIDS Ws BTV BLM
Diagn. Bench 3-12 MeV 3 2 2H+IV
LEBT 0.045 - 1 2H+IV
MEBT 3 - 2 - 2 - 1
DTL 50 2 2
CCDTL 102 7 1 2H+2V 2 4
PIMS 160 4] 1 2H+2V 2 - 3
TL to PSB 160 12 7 3H+3V 3 11
DL 160 - 1 1
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BCTiddzH 2C yd sdadzr 2 SEMIEsidj fifdzsls st @G,ts 0 ts dzts y dzr 2
WST §f tots 9 tsdzts Yy dz'BYV iffjQ@zlzjd teizdz y  sdzdz" 2 + CtcOdz
BLMTHOILYyd¢ §tlsjt! §fEYSO
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Viewer
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Apertures FC100
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ﬁ U
Viewer

Intensity '
FC100
Reducing Screens
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Wire Wire
Spoke Fast Scanner Scanners
Toroid Toroid Resonator Faraday {Cn,rus}l

Cavities CUF'
Proton Buncherl / &&\ BPM BLII"ICh'EFE
Source RFQ
ri_||IE1 lII‘I I |II'U| 1| |lll‘ |||

f T Quads
Quads Quads X
SOL1  soL2 BPM slits Turmd
solencids Taroid Spectrometer
Magnet

t dMe8BCe -~ j &3O Md Mis j d3'ls j Hds@SoEtatx
o MsCjemigse dzsc s k ME s KINIFerdatab( fatz ®19 s dzts o

v OC Y J ) sBh jdzdtctse 52 ftcOCIsd < J ftcd
HJOGcdtsmMisdud MSdns Misj dzHsd HEYW (51 IsOYf dats?
o 1 M dzzOIsOyd¢e, ofsmdzj Hinlseadd IsOS]dsjj dzi ls
dmf sdzr L s Isiw  Hdzv SflsddiddL Oydd desear n to]
SlsHjdz dz" §J Ctsdiftsdzj dzlsr, Ctslsster J bkMis@dzOo c

ltedd3dj ef HdOcdetsMmisdud MSdma MEJAEHLEB § s5C

LEBT I Testing Diagnostics Line
< | >
Proton | West
Source Upstream Downstream | Spectrometer Faraday
Solenoid Solenoid I Magnet Cup
|
T East
Toroid | Faraday

| Cup

RFQ Entrance Wire

Position Scanner

t dimEzHasléy dL €S s dzj 6% g d s S d yJ HHNSEErmilabd dzO

Wire

Solenoids] Toroid Scanners ‘\
Proton
Source *ﬁ'ﬂ RFQ
LLEBT Z pump
BPMs Toroid
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SEM-grid bunch shape monitor
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126 8¢ fEys o

Cafjlsted uj MSd2 kS fEySO bkmMSstkjdds o
f OOk stetso , qLBjtejdzdj d € tsdzlstetsdz ¢ -
Bjftojter odets ftod ©OBGl] dBGEE Ctbkf dsdt
dL BB tedilsd dz dzr § MdMmisj &, ¢ ©F O dAff wQ slaflaizt?
Jdzls j delfd o detsfls j2 G EySoO o fMmewrLd M Mmkh jh
bmSstdljdj2 d sO0Sddd §Ot0dkjsttOdd §kyc e
d LOGwHBet) MMmiswdd] EMStewjd & yof
Em¢C stew j di3tg d 5 Mzl2AgXo
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=
Tok cryerka BY-nepuox Iep =Inum X Tum x Fn
Ier - e —————————————
Tox nyuka
HMIYJIbCHBIH
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Toxk myuka
JTHHH
[ N— A cpeanmm O O — -1 -
— = B B >
Tum 1/Fn pemst
UIMTEJbHOCTH MePHO CIeI0BAHMSA
MaKpOHMIIYJ/IbCA MAaKpOHMIIYJIbCOB

{ MEH2EE ] o] d3j dzdzOY Mk Sk SO &y«
ddzj 2 des s EMCstedlsj dzj L Otewy j dadz

10 f.OCisdsj MM jiislelzq bstdisasy gy dbse L i3
Coslstster | EMmdztseo des sy dzes tcOL gtz 5 1 dz € dejofs
HOLydSd, ©OBBIO (tslstster n tthdeso OdzO dzO 9 |
fkzyt oO; CdzlsOCIsdz" § HOIsyd< d, gL d&3j tew s h dj
tcOBBYJ Bz GBI j Bk HilsjSItstcO; Mud sud < d
My d dzls d dzdf'slsissfte @Ry, d s dzdz’ -~ ¢ Gl de®f d H dzde'ls A totff 5|
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[HdZOfgr s dL MtssBteOy jdzd?2 dzOdBtSdzr h j
e &3j Misd BBsMIsd, fsd3j ntskMmists2 ydoe smisd d,
Opftsds sdzs?2 COddBteto §d, dzOJ s mrzjyio jis defjd usd
ddzj 2dz ° EMCstedlsjdj?2 ddses wWodws kiw do¢
s8CO d vydaddHte' AOEOHjY, Ctlstter j il
JL dB3jtj dzd?2 20 bEmMCstEdlsjdvn. Rd&j dds I[sO
M sd L 5o Ols dzdw dzvd L i3 e flad R S OS d B dzr e
dtsdedzr =  2yS 6 ®dew dakef dz® Q @fadi linegracckigrezor

RA&ZHESC ydsdzdz" 2 HOIYyds Iss€ O

RdzH2C ydsdzder 2 HOIyd¢ bts¢CO (RruU), dz0O |
ssC O fE2ys o0oe ( Odze &BMWiLbeandairrént tréngfderdg)f dz: v o dzW
ZOdetsdzj § ©OMftesMistceOdz] dzdzr d3 kMmistets2 Miseo sd3
dmfsdz LEkjIsmMy d&O MOdr » tOLdzr »n EMEBtedls
Ldzy Slstetsdzdz” n, 1SOC d dodzdz’ = § EZy€C tseo cfifsHIBtE
fpdzj Hizs " dd3 Jtej ddszh j Mise Ods:

1 dzaj otsL Bzh O h dj dLd3jtejdedw dzO tsfjdatso j
fzyco d, CO¢ Mmdzj HMmlsoadj, oL 3y dets M ls
Codzstctsdzy d BBt Olsdzs?2 MeawrL d Hdzw EftcOo

1 dzgj L Oodimddstsmis: jtsjj g sGlstmdczffdE § OtcOd3
tcOL d&3j o, odztsy jdedj d 1 dgjtecadw;

I Jtew 3OVY e steydtsdzOdz! desfyls! o' mtSH dzSG 5
otsL Iy detsMis! 8 Istsydes?2 OBfMsdzt sdes?2 € Odzd

ndrdudmédd fweddydyfr wostls' d Ibdfdyds j

1 OL 8 Qdede O dzW Bt dZOIsstc ssC O f zysc ©e Mmoo wL
dgqd3dj JIs rOttOCIsjtedzr 2 odH bteOdMW StcedBOISBCO,
mMj teH J Yydzd € ststetsd H Odz! dats 2 W tste d3r dL 30
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fesddy0o] il ¥, Jet0jls ©Ndylo¢ i) aodgfictss
fteso SHO, GOBSkOdd j otCtekze Mjten ydzd ¢
stcOdMY stekOlsst® fiy ddzH 2CIsdo desfls:

n R
v CTQQ’ d+——h (12.1)

GHQI BlsdzsmdIsj dz' dzOv i3OG dzf Is dzOW  { to t5 dzdfriyHOj cAgE
fj toH j Ydzd ¢ hiotdEde dztsP iz S ©, )  erdzgjd dzef dglz lictOjH
tc OH d Zofigisd3

[y dHjOd detsets bicOdzMl sSteBOsEO IS¢ O

ssCtsd3 o olstcddyuizrtsy s @GSO j sy § tesmists

0 09 h (1.2.2)

fted {Istsds dz0 fOCIdej odj Mists IssC O WdtsB o
0RO, dz0 ROG kL Sudsds Rt fststslsidPe daf datfte v j dsr
sftejHjdvjlsimw, ¢OC¢
Y ‘YOO UI JOk "YJOh (1.2.3)

GHJ Mstsisdatsh jdedd — dggOfHE > T oftas] dz@3cz! B[ sl € dis]
ZOLT 90 jIsw ykofmlsoadlsj dzt detsfls: 8 ddzd 4§ jtoj +

sO0Cddz tsBOL 503, gL d3zj oW j d3r 2 md ¢ d&zO oz
ROCdzdlsdzr B ftsdzj &3, Wistedgdtolzj B &3 IstsCtsdg Iz
Q2O tew y j dzd j ,Is StGiglsts K@@ o @® Y Ofistlsj fMmdzj H e
S stej dedz” = yOMmdiystsotfjteig dedsds srdes?2 OB iy
HOYdSO dMitsd LEjlMY Hosfsdddlsj d d 2 6
L dzOyj dzd v k¢ 0. 1 0dzdud) Iststwldr @dz &O¢ ts i)
ROC dzdlsdzsets fsdzv, fsLodvjls OS] dL d&gj
fsdzvw sCO fEycoO, 9o tjLikzd IsOIy yYyjet 9 J
sls tcOL dBjtcO d HTdtsy jddy f2yco, ftetsatsHWH
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[ dzv  f sded 3O dzd W REpfyts B jofdpplfsdipls jL2l2 j 37 = H dzv
o] diggdzdzfmistczC Isktets 2, dzj sSB - BH d BB tc O M d3
Ldzi Stedud M&dnr Mad &3 HdzY tjcdMisEDmAALC Md c

IMacenpHBIH AKTHBHBIHI R,
TpaHcgopMaTop ToKa TpaHcdopMaTop ToKa
Nnnrkon ? L —%I— LS NBMTK‘OB * L —%I— LS
R TR
‘@; Cs__ R I:I ‘ '. Co___
- u(t) y U(t)
KAJIMOPOBOYHbIH — KAJIHOPOBOYHbLIH —
BHTOK BHTOK

{ (MzH2Rtu stezClsktedy j] Mo jdsr § Offmde d
stcOdzf ¥ st BOIs tf Izt € Ols 56

HojBO HAv, kOSC dOL' 00 Bscets, f Offyde o
( Odze dztsw L ' y dgCRI fastguseltraizsformey tsyj dz'1 ddotf ey lyg @
L &3j oW j s RzGO[dC tetieH QS 5 dzj SBotSH J B b
j B3¢ s@gls' 5B fipelzso dpjRR sfils! 8 RjyHEZ odlsS ORI
fjteHj ydedStsdg, O OCYj] JjRSBMis: s 1 CtOdedte
HE Mftlsde dzj dzad W dZzOctclzL € d, fted 1 Istsd3
oCdzs YyoOjls o MmiBw §0LOL dlsdkzs JuzRtizlSlsd] o o
Hsf sdzdzd s j dz! detsj tsdi3dyj MStsj My teslsdo dzRdzd |

RBY j HAOMAE s¢ts Ctsdzj BOj dz desets CtsdzskzteO
Yofmlstslsr otsLBEZYHDE TdR £ 8Bz PdEdR d Of OL tsdzts
yomistslsdzy B &k Py 1, Saslodes®? d § Ow

ZOf tewy j ded v 2O dzOcG kL sydetsds My tesisdeo dzj dz
ddi3f j HOdMO dOctkzL Cd fsLotdvjls o tj Od d
f sdzsmr @tz e syz: CdEE dzjj e s f sMistsw dadzts ¢
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[dzv ftcOoddz des? tBtOBISCd tojL zdz IsOIsts
stsdz' $t5 OB dzdlskzH O Mde dzOZO, s d W stedO
i zdzr i bSO fE2yso. 1 MmewiLd f 1 Isdds,
otojdgd dzOtOMls Oded W & f totstlzts Bls § Wtztiztiz? MOt Pd3j C
d &3¢ & dzi( fo @ 243 <

[ MAzdsL BEZYHOs h d2 daiflzder i ftoj HiisOs dzw j ks
Wtetsdzls L d3gj oW j di3sse s M ¢ dzO&O mOMkj,ls @ thagpus
di3f zdz? MO MY OHPO jAs!, , SJBE L Isd §smistswdzdz j
Cslsster | Moslse jlsMisalze h djtl=MHBdOdtr Hdigy dz"i
st Odel SteBOISBSLO twOs dzr :

”
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sls 10% Hts 90% X OdgPddldHzOdz' detsls s Bisy |
mMdzj Hze h jd3 { CodoOdzj dzlsdztsd3z © dH
Il I 1 W 5 Il 1T 1 W

1 ] ] 1 (1.2.5)

~

e ¢g OF h e c&Or 8
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1 omMmdoeds § (B" M@K’ sGEOQEREBHsSEGEZ: ISMW
JLBjtej dzd?2 SttslkSdn dfdzd MEOs Ss6 BL B>
ke dzOdetsMj Skdzn dz' j otej d3j dz0 O OMIsOded™ W
Hizw fkEyStse o MddmtetslstesdzOn .

1 Ofteslsdo, OO Isdglgstjis IstcOdzi¥ EtezdO Is s i @ dzf!
f4ted d34 dedets G ts sts¢ O, ( A\ALLTdzts WAC‘cuyelr Pansfolsnerte d3
fted d3j dgv j Bsets Hdzv o 3Yeztsizi fipisofn Iy edgddad) wig' dazfsifr
pjteh ddzr d®Rfkzd MO HMisdecOjlsmw L Ok des?2
bindizj dzj o5 ) €54 W ¥ o udf JtaigisLtsoit) Idrtdipaltsiety Risfevts O Is dzts 2

| ZOEtsHOtLY sOStRE IsteOdzid &3 j H O dzfy dats B3z
Ctsdzo jtelsjtetsds SSCO o dzOftewy jdzdy, ¢ tsMmistsw d

0 0
Yio Y %
ftod {lstsds otej 3" dROOMsOddY Wiktsdso ke
sCOLTr 90 jIsmw L dzOydlsj dz' des BtSdz! " j, YJd&B o
fsdzsh) f(esfkmsoddY, Yo BYj kol dems cisd@
fMkzh j Migets] dzddg) dz h j dzdv o' M syYyOMisslsdese s h L
ykzemlsedlsj dz desmls: Ry v OCIkdodesets Isdf O d
IssC s of dzsls! 1dgltsd LifdiEafy jidd] dsdzy d3tsd3 L dzOyJ dzc

T h (1.2.6)

{MsB j dzdzsmisd ¢ 6OS Is dfy ddin Sftse] dig jwed dzdelj Gowizf dz' -~
10 tsidetsea j ¥WdLdyujmMSdrs fteddydftses OB
BOLtSO' R IstejBBBoaOdzd?2 ¢ CtdmlstclzC ydd H Odzdzt
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. rdzvw ftserh jdedw ykemlsedlsy dz detsmisd dzj t
odlsCtso o GHOPSIN j, Is.

2.1 dzv sz yj dedvy Csteslsitsets otej &3 dzad dzOt
SlsCdzd SO MdMmisj 3" , daj 5B A SH d BES GNPdzddXO0O.Is
3.rdzv Cttetoj Slsdese s L d3gjtej dedw  Hdzd dzdzr =
dzj MC sdz' € dn dkd € totsfyj YndeHs)dz! LdxjotBlss ts H dOd&t
stcOdzemW stcdzOIsstc® d ko jdzduydoe O? LGNEH € Is
4, v O¢ C0OC ykemlkodlsj dzt desmis? d ddzHECIsd e
Mo ts2Mmlseo OBBd BOCddIsdesets S&GOLQtcd Olsa®  fipg:
slsHO9 OlsH ftePB Ok Mizesdz hs2 silsdz
ftesded yoj dzsfyls: & | ftod L Istsdg dzj sB R s
Y O fMmis 5197 WO 1A, d fftcjHjdvshd?2 o ¢ dzOH
f OtcOL dIlsdzOW dldgH ZE th o desBlp toj dzad 2 B3O dzr =
dzj Btsdz! " dj f tdjjitafdn dO ecdd-fiidsije ¥ j IstsCd, d
or mMsC sy 1 dzj SIsted yj M s M tesilsd o dzj dzd j
HsMIsOlssydes o' MisC OW Isj &3 j e Ols ztc dzOW fn
ORtsteW dzr | ddzd CtedMmlsOdzdzd yj MSdj ¥ J dzjsr tsdz
5. 1tcjHtslsotcOh jdzdj Hteslsj COdedw Mlsj detsydztsec
MdtHj yd ¢, L Slisls  Iss¢ tcQojdz Yt 9oj dzdy
ZOf tcOQo dzj dzed s sk fE2yc0oO, ybt ftcdossHdls

] Oy dzts?2 MsmlsOodzweh j2 §opmse®e JEP isv
fjtoj i3 dzdz" » BOCGdzdIsdz 7 ftsdzj 2. [ v zyh j
By dets tslsdzIsdls! , ylsts, daBd whftgy 6OJ f Iz gL tc
BOG dad Is datsqpy ,f syidgts 5d20 4 Y stWHCO dijde hj &BO

] tBh j&ig , Mitkm®P skiizlsmiseadd L OMdlsr , f
ftedotsHdl ¢ YyOfmbdydsdlz o dd ftsddsdkz o
tOfMMBkOlsted e Ols: ¢O¢ MsCtOh jddj jets WY
Edsjde P Ojlsw ddznlzCIsd o datsfyls sB&RslsCd d
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1 Ofr M jdzdj MjteHj yudedc O wWodzwjlilsmw fdzj Hilse
Hsd3j detse, o j dzdyddz0 Cslststetsets ftcj HJ dzW j Is
BOGdzd Isdes?2 ftetsded yoj dgsmis! & BOIjtcd OzO d
BOIsj tod Odzj MJ teH § ydzd $J&R  fHsdzosdsjdzts Q cieddf Is dits asts
9dJ zd yddz©@ ddzHkzSydd dzOo jHJ dzdlzsets f sdzv L
odaj Ndgj 5 sz . 1 dzv bdfdqudets?2 Wistodir Iststotk
Bdzesets Bjdz' hj HJORjIste®) ddsHlEZzSydw dzO0o j H,
odaj " dedm ftsdzw i O W HESS &jde Mj, yYj diz s
Il tsldadydj 6l MisOlsdy M¢dr d&OcdzdIsdz n
mMEOLr 90Is: Mw M BBy dZsO yYyoOomsdqudzse s dzOMm
EdzOo dzdo Oj &3 j R U, Btsy des  dzOB dz¥ H OW j dgts G
1 dzj CSlstetsdzd € 52 fnd ¢ dz0 dzO. sdff dyde 2 OCIsd e
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fJted B dedz" § ¢ sdzv, GaOdnd dpOyls tpy dede®S@ dlaf ~j119
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] tsBh jdg MdzzyOj thmdzOBdzj dadfj Htsdzy L O L
fscdzsh jddd d Oy St fzisdg) dad O ¢ ;g dapw ' »  dzd

{ Mdetseo dztsy Mdedy d dedd o dzd yqdz" d daHdzgjSdy die
ftod j d3sdzj dIsets Lkitsodw Bsyjls Brils! HBMmisdae
fMH j &zOdzdz' = dL dBOCdzdlsde’ = BOIsjtedOdzse ) B
LOsdMmddsMmisd ©ls dm < dzj Clstetsftotse SH dztsls
Ctsdzyj destedtolz j sfyw o IstOff dats dsdzts & tesd dd@ls | BTG e
BOcdzdIsdzr 53 Msftetslsdodzjdzdj &z s MtcOo dzj dzd
ftosMstcOdeMmiso © ( BOcdedlsdzsy h kdzsdtetse Oded j ) .

Il Mz y0] dJd&fkzde Mde'r 7 &EOEdzdlsde 7 tsdzj =
ftesdMAtsHdl B &ZOGtEH OWY ) dskisgtskcdd ® s{d3tE it Is
BOGde sdzgse s fsdzv. [MisOlstsydz 2 bs¢ L Oo dH
odlsCtse d twOLddy" dn cjdjbtedd. 1 td dzO
ftsd3j m O tMdzOB BV Q Isltw e tls,0CYI§ts diej L dz' Isdtelzs b
o MjtHjydedSj Lkdgjde hOjlsmw B EZOCEH O ¢
ofMdzj Hilsadj odwtedL Oydd &EOcdzIsds O, o ¢
fzys 0O, Hdv C(thtttsets ttOL BOGded ydoe O h d2
LWWjCldodzts?2 L Ohdlsts? wzazy Oy r s Cs j Bk s Iff de
GHJ] BMdzOBdzj dzdj ftesdmMrtHdI L O My Ishdftssjdzy

vsOSCdd3 SBEOLBA, GflsddOd d' i3 o' B d
dzdL S syOMmistsisdyr 7 fsdzj2 wWodzw jlsmw KOG ded s dz
st difdets? -fipktfvdz ¢ , “1 . 1 0dBdjj GBHARBHWHC
wWo dzw s Isfypw e OL dzd Y dzE~Jl0§ i3l dEP dzdzts 3O € tizef Is 5 3w G ¢
Mls OdztfPu(dz &3) . 1 OdBtsdzr h j2 +WWjCIlsde detsfyls? &
1 CtcOdz qL C s d3g ¢ O Uzt ¢ BGOIls OL dz' di3q 1
nOtOSIsjtedmMisdSOR], ftod 1 Istsdg odzjhdedj Mz
zOMmr M jdedw, yYlsser dLBj Y OIls: dzOMmr h jdadw o
ftosded yoOj ddsMmis! 6, daes dBB3Odzs?2 JdeH 2SS ydj 2 dzOf
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stesdsd Istsets, o OPHd Zwsaozizj M §tod J d3
HQWW jtoj dzydOdz dzr d©3 tBtcOLtsd3 5 odlsts? i
sBifMfjudeoOils or ydlsodedy Mmdde¥ OL det & tsi3ts &3 iz
RTv BCOLTr90jIsmw dzj yeomlsadlsj dz' dzr &5 ¢ dquoO
L dzj SlstetsdzOd3 tsBHJtC d, fsfOHOs N dd3 o Mmjts
J BE sMls! HOIYyd&¢ O Blsdatsmdlilsy dzv dets L j d3dzd ,
WBtediddtelzj smw MmddaW OL dz" 2 MdGe dzOdz. [ Hdz2OC 5
Hodykhdramw MCotL ! MmlgtcH G sz & Is tdd$ o @3fg'G st
d eodetsmwils shdBSCkZ o dqL&Bjtojddw IssCO §jtco
B' Is! mMizh jMmlse j dzdzts dMSE Oy 4§ dzr o bkmdztse dwn
LdzOydlsjdzt dz » flsjtewn fE2yYycsO© o B &ZOMISI

skh jMmsokjls gghistjs Ctdzhilstelz¢ yd?2 R[ U
fcOCIsdCj, itz o COyjMmbe] ftoddj teso
f5C0OL Olsj dz® dzr j 9 Oted Odzls " . J yomlilsdesmis d
EmMCtcdlsj dz' desds Mmtstseh jMise § i ts dzlz yd dBdrgozH C
Instrumentation C clBtadzj s ftesdLotsHdIl d f tsmls
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