Swpbjwl hwoybwnynipnit 2022 p.

U.Ujhpwiywth wudut U22U3PL FhSUTUL
LULNCUSOCPU zhduwngpud
(Eplwth dhqhljuyh Puunhwnnin)

Z. Qupnuybnjuith wdut
Onpdwpupwlut Shqhljuih Fudwtuniup

ODL-h nEijudup’ dhquup ghnnipniuutph pgnljnnp Z2.Uwpnipjut

GroduUu - 2022



OnpAwpupuljubt Shqhljugh Fudwmininiiph 2022 p. pupwghly
hwoybtwnynipjnih

Zupytnymipini 2022 p.—hu LINAC-75 qéuyht mpuqugnighsnid juunwupjusd
wpluunwtipitiph Jhpwpnyug

U. b, Ujhpwiywth wiuwt  Uqqupht  Ghuwlwt  Lwpnpuwunnphwu  (UUQL)
Onpdwpupului dhghjuyh Fudwudniuph (PIL-h) wmpuqugnigsuyhtt junidp, nEjudup
U. Zulnpjut

2022 p. LINAC-75 Lkiwupnuuwhtt géuyhtt wpwqugnighsnid Juwnwpdbk] o
nbkpjuthjuljuwt nhqudbkunuwhtt wypndhjwlnhl] wopmwnmwtpubp b EEjwunpntwght thuony
ghthnuthnpdbp:

Zupytnnt dudwbwjuhwnguwénid, qéwjhtt wpuqugnighsnid  hpwlwbuwgyt] tu
htwnlju nkthjuljut wywwnwpubtpp.

v Julimndughtt huwdwlupgh dwutwlh wpndpjulnhlu $nplulnimdughln (AB3-201) b

wnippnun Enijjup (TMH-200) yndwbph yEpwinpngnid b jupquynpnd,

v Bnipwpwibynip ubkwiuhg wpwye juunwpyl) b phquudtinn] ywhwieynn wypndhjwljnhy

wpuwnwipitip,

v Uuwbndyt] Lt uptppnunipnuh upwhmd qudnn qniquhtn wbnuihnpdwb thiugunwph
$npjulninidh suhdwt htwpwynipnipini: Ujdd hudtljuuinph quhwiwlhg htwpunp E huljtp
dnpjulninidp thgwnwph twb wyny hwndwsdnid:

Cunphhy Juwnwpjwsd wopawwnmwupubph 2022 pdwlwuht pupkhwenn hpwljwbwgt tu
ghwunthnpabp LINAC-75-h thtighph Yhpumiunp: ®ugkph wwpudtinpbpp tubpghwt b
hnuwlpp bnk) kb pun thnpdbph wuydwbibkph wwhwieoh Eukpghwh - 20-70 UL,
hnuwtpn - 0,3-1,1 U4 U, ubwbiutittiph wmbinynipjniup-1-3 dwud:

Onpdtph dudwuwly thugh wwpuwdbnptph Jtpwhulnudp hwuwnuntg qéuyght
wpwqugnigsh hntuwh woppwnwpn:

Utwhutbpp junwpdk) 5o hbnljug wdhubbkph

Udhutibp Uwwnnn, thnpdh yunwuppwbwnniubpp

Uwppy OB L. Mnnnuywlt b b. Lhpnpjub

Uwyhu B2 U. Pujupkljui, @, Zndhwithujub




OHR" P. Lhpnppuls

Zniuhu OHL" L. NMnnnujub

Znijhu OHL" U. Uupqupjub

B2 U. Pujuphkljwi, . 2nfhwithujub

‘LUnjtdpk UZUP (tiplbw, ntuwunwb), ‘Undh Uw
Juuptp P 1}
hudwjuwpw (Utkpphu)

YeunkUpk OHL L. Nnnnujmb
ptp nnuj

29. 10. — 05. 11. 2022 p. Juquultpyydl) £ hwinhynid b hwdwwnbn pubwplnd
U2UP-h b Unyh Uwy punuph Zwdwjuupuih wundhpuynippub hbn: Gyunwlp’
UUQL-h uwppwynpnidubph hbwn sdwinpwbujt Ep b nmunidbwuppl] hwdwwnbn
wolnwnwiputph htwpwynpnipniup:

Zubinhuydwl juquulwbkpyhsibpt tht 2. Bopnupuip, 2. Uwpnippubp, U
Zuijnpjutip:

Ppulwtwugyt; E LINAC-75-h 40 Utd-ng Ekiunpnuwht thugn] hwdwwnkny
ghnnuthnpd: @dF-h b bgnunnuyutiph pwduh HPeG-h plwnklwnnputph dhongny funwpyty
E dUhonijuyghtt phpwhiibph $nnnught Swpwquyjpdwt uybjunpudtnphl wbwihg:

Uwubtmljhgutph Ynnuhg hwinhwynudp b thnpdh wpyniupubpp quwhwngl) tu
nppujutt b jnunnidbuhg: Upgnibpnid  unnpugpyl] B wpdwbwgpnipni: Lul
putiwpldt) £ wyugu hwdwwntny wounwnwputph spughp-qpudhlyn:

Ugjpwinwupttpp, ubpunyuy ghnnwuthnpdbpp, supnibwjuljut Eu:

Uju mmwph puquyhtt $phttwwbivwynpdwdp dbnp Lu pipdk] 2 hwdwlwpghs b 2
Unthwnnp:

UzUP-h b Unyh Uwn Zwdwjuwpwith htn juunwupjuws hwdwwnbn ghnwthnpdh
wpyniupubpp jupunwgnkt wuwnpwuwnynn hnpduwénid, npp junyyugnpyh Physics of
Elementary Particles and Atomic Nuclei ghnnwuljutt hwmtinbunid:

2022 p. nyugpyud hnnusubpp.
1. A.S. Hakobyan, H. H. Marukyan, H. H. Hakobyan, A. Z. Babayan, L. R. Vahradyan,
V. Baranov, Yu. I. Davydov, A. Krasnoperov, A. Simonenko, V. Tereshchenko,



H. T. Torosyan, H. G. Zohrabyan, G. M. Ayvazyan, H. S. Vardanyan, A. K. Papyan, “Test
Electron Beams Based on the Linear Accelerator Complex LUE-75 of A.I. Alikhanyan
National Scientific Laboratory”, J. Contemp. Phys. (Armenian Academy of Sciences) 2022,
Vol. 57, pp. 12-19.

2. A. S. Hakobyan, H. H. Marukyan, I. A. Kerobyan, H. R. Gulkanyan, L. A. Poghosyan,
V. S. Pogosov, H. T. Torosyan, A. Z. Babayan, L. R. Vahradyan, A. R. Balabekyan,
G. H. Hovhannisyan, R. K. Dallakyan, and K. Katovsky, “Investigations at the LUE-75
Linear Accelerator Facility of A. I. Alikhanyan National Science Laboratory”, J. Contemp.
Phys. (Armenian Academy of Sciences) 2022, Vol. 57, No. 3, pp. 209-217.

3. A.S. Hakobyan, H. H. Marukyan, G. G. Gulbekyan, H. T. Torosyan, A. Z. Babayan, and L.
R. Vahradyan, “On Some Projects of Modernization of the Yerevan Synchrotron ARUS”, J.
Contemp. Phys. (Armenian Academy of Sciences) 2022, Vol. 57, No. 4, pp. 317-324.

ZEnmgnuumpniiikp CERN dh9wuqquyhti jEunpnunid (LHC)
CMS-ghwnnwuthnpd

U.U\Q-L-«CMS» lunLl_[p
Akugup’ U, @nufuuyub
Yupwpnnukp U. Mbnpnuyui, U. @unpgput b U. Zugpuy bnju

1. UJupuyl) E JEjunnp-pngnuughtt dhwdnydwt dkjuwtthquny H-pngnuh sudwb b b-
pyupuyhtt gqnygh wpnhdwb wpngbhuh numdbwuhpnipniip (VBF H—bb)'
ogunmgnpstiny  13SEd,  tubkpghuwyny  pp-pwjunidutph  2016-18pp  CMS(LHC)
thnpdupwpuwluwb nfjutbpp:

Nuwnpuwuim]t] ki CMS tkpphtt hpwyywpwlnudp CMS PAPER HIG-22-009, CMS AN
2021/45: 2016-18pp Uhwutwlwt wjjujutph hwdwp VBF H—bb wqnuuywth
htunbkiuhynipjnitip hwodupydby k p = 0.977332 68% yJuwnwhbkhnipjul wunh&wung:
Ugqnuiowtth swhjws/uyuuynny wpunwhwynjussnipniip juqunud L 2.4/2.7

unwbnupun oknnid Gobs (Gexp) = 2.40 (2.7 0):

Uwipuduub
https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=HIG-22-009

NMuwnpuwunynid £ Jpotwljutt hnnpJusp wduwghp (JHEP) niqupytint hwdwnp:

Yuwwnwpnnubp Updbl @nidwuyui
2. Quuuwpyl] tu CMS hwnppntwphtt  juwnphdbnph  wndjujubph  npujuydnpdwb
hwdwljupgh wpphwjwiugdwt  wojpwwnwiptbpp:  Pusywbu twb  hwnpnuwght


https://cms.cern.ch/iCMS/analysisadmin/cadilines?line=HIG-22-009

Junphdtnnph wuwydwbubph (Eukpgbinhll npudwswihnipinit, Epljnhynipniuutp, b
wyt) pupdugdwt b tbpunisdwt wpjpwnwbpubtpp: Upwigny thuljgty u UUGL CMS
hudph wuwpunwynpnipjniuutpn (150 % - ny):

Yunwpnnitp Upudwihu MEnpnuyub b Upgnihl Sunpgyub

. DESY (Zwdpnipg, @tpdwuhw) CMS fudph htwnn hwdwwnbn hpwljwbwugyl; £ CMS
ghnnuthnpdh wjjujubph pwquyh wpphwujuwbugdutt wojpwwnwbpubpp, npp bu
qputgyt] £ npytu UUQL CMS hudph wupunwynpmipmniuutph junwpnid (bu 75%).
2021p. niikgwd tnyuwwnhy wlnhynipjut hbn Jhwuphtt vw hwighuwbind £ bwb
wuyhpwtn Upwd Zujpuybnjuth npujuynpdut wywwnwpp, npny tw 2023p.
Juwnuh CMS hwdwhbnhtwlutph gnigul:

Yunwpnnbp Upwd Zugpuugbngui

. FermilLab (UUU) CMS hudph htwnn hwdwwnbn uljudb] £ Uniygbpuhdbnnphy dnnbjukpnyg
Jujpwnbtuyny  «Gplupulpjug  dwuthlyubkph»  npntdwt woowwnwipp  CMS
thnpdupuwpuliut nfjujubpnd: Upwnwtpubpht dwutwlgnid  2022p. Ognuwninu
wluhg FermiLab gnpéninquwé Upwd Zuyjpuytnjunp:

Yunwpnntp Upwd Zujpuugbngwi

Uwipuduut

https://indico.cern.ch/event/1208621/

https://indico.cern.ch/event/1208620/

https://indico.cern.ch/event/1208625/

https://indico.cern.ch/event/1174336

https://indico.cern.ch/event/1174335/

https://indico.cern.ch/event/1174334/

https://indico.cern.ch/event/1208630/

https://indico.cern.ch/event/1208628/

https://indico.cern.ch/event/1208626/

. CMS ghwuthnpdh «Phase2-Upgrade» wipnhuljwmbwugdwt twpiwgsdh opowbwmljubpnid
owpntbwljyt) £ CMS unp juynphudbnpuljwt hwdwljupgh (High granularity calorimeter)
Ynudhulut dnintubpny ptunwynpdwt hwdwp junnigynn (UZUP, dniptw, 1))
thnpdupwpulut vwppuynpdut Unpijuynpdwit wpowwnwpubpp: Ywnwpyk) £ wju
uwppwynpuwi nphgqbipwyhtt hwdwljuwpgh oyunhdwugnidnp:

Yunwpnnukp Upgniuhly @lnpgyub

Uwipuduub

https://indico.cern.ch/event/1130469/ (Cassettes Working Meeting)
https://indico.cern.ch/event/1233033/ (RDMS CMS Physics Meeting)



6. Ppulwbtwgyt] Eu CMS ghwnnuthnpdh «Run3» (2022-24pp) wdjujubkpnd VBF Hbb
wypngbuh nmuunmudtwuhpnipjut hwdwp «onlines-wniphqqbpttp  dpwljdwt b
phunnuynplwt wohtwwnwtpubpn:

Yunwpnnitp Updkli Bndwuyui

7. bpuwjutwgyt; tu CMS ghuiwthnpdh «Run3» (2022-24pp) wljujubpnd  Zhqqu
pngnuuwjhtt qnuygh Sudwt b b-pyupluyhtt qnuyqbkph wpnhdwt (HH—4b) wpngkuh
hwdwp «onlines-iphgqbipikp Epdbljinpympnibibph hwotuplip’ oquuugnstyny 13.6
SEd Eubpqhuwyny  pp-pwjunidubph  2022p. wduukpp: Uju wpnghuh
niunidtuhpmipiniup GWUQL CMS fudph htnwppppnipjut hhdtwlwt wnwupuubphg k
Run3 b HL-LHC dudwtwjuwuwnywsh hwdwnp:

Yunupnnitp Updkh Bndwuyui
Uwipuduub
https://indico.cern.ch/event/1229767/

Zpuyupuljniditp ghnwlub wduwgpbpnid” 60
Uwutwljgnipintt ghvnudnnm]ubkpnud’ 2

A. Tumasyan, “Studies of the Standard Model Higgs Boson produced through vector boson
fusion and decaying to bbar”, The Physics of Dimuons at the LHC, Dubna, 23-24 Jun, 2022,
Proceeding in Physics of Elementary Particles and Atomic Nuclei
https://indico.cern.ch/event/1156075/

A. Hayrapetyan, M. Savina, S. Shmatov, A. Tumasyan, “Search for Dark Matter with the CMS
Detector in bb/Z + MET channel”, The Physics of Dimuons at the LHC, Dubna, 23-24 Jun, 2022,
Proceeding in Physics of Elementary Particles and Atomic Nuclei
https://indico.cern.ch/event/1156075/

Ypudwsinphibp

1.U. Uypbkywt (hinwdwup nEjudwun)

U. fnidwujut (hwdwuntwdup), U. Zuyjpuybnjul, U. Sunpgyub

Unjjuypbpuyhtt = qghnnwthnpdtph hwdwp  pupdp LHunipjutt dudwbwluyhb
pbnbklunnpubph dpwlnuip b Zhgquh pngnuwghtt qnuyqbph npnunudp CMS  (LHC)
ghwnhruthnpdnid:

Zkpujup jupnpuninphwubph hhdtwngpdwt spughp (22 Shunipjut Yndhnk)


https://indico.cern.ch/event/1156075/

2.U. Zuypuytitnjult

Unip dwnbtphuyh b Unwbnwpun dnnkihg gnipu bpjup wypnn dwutthubph npnunudp
CMS (LHC) ghwhwthnpanid:

Uuyhpwiuwnbtph & Gphunmwuwpn huygnpnubph hbnwgnunipniutiph wowlgnipiuu
dpwghp - 2022 (22 Ghnnipjul Yndhwnk)

ATLAS-ghnnuithnpa

Uunwdutp® L. Uupquut (udph nijudup), U. Unshiywt (udph nEjuduph nknuljuy), 2.
Uwpnipjutt (wqquyhtt Ynunnwlunughtt $hqhynu), . Oquubkqny, Z. Oquukqny, U.
Uuwwnpyui, U. @phgnpyui, . Unudjul, @. Unybpowtyui, U. Swunub

Guunupjwsd woluwwnwputpp®

ATLAS (CERN) TileCal-h wnjuutph npuwljh wwywhnydwt (Data Quality Validation) otyuyyta
htpputhnjuutp

Quunuwpyl) Eu  thnpduujut  thugbphg unwgdus wfdjujutph  &ogpuinipjut
huwunwndwt wohtmwnwtputip:

Laser-in-gap wjjuutiph npwljh JEpnibmpini

TileCal-h laser-in-gap ytpnidnmipjuu dwslwuqph dowlnid b wuwhywinmd npyhku
uwhijh PMT biph Juwpwédnipnit wunnujhtt hnuwtphg, oquugnpétiny ATLAS-nid
(LHC) 2017 u 2018 wpjnwwnwbpuyhtt dhowtljju) wnhpnyph juqtpuyhtt ndjujubpp: Uju
woluwnwpp ATLAS npujuynpuiwt wnwownpuiiph punljugnighs dwub kp:

Gunupjusd wohtunwpukpp

Uwutimjgnipjnih TileCal Yunphubtwph «Phase2-Upgrade»-h htwn jwwws unjtdptph 2-hg
dhtsh unjtdplnh 13-p b beam tests thnpdh hkpputhnjubphte

TileCal ptunuyht thniug
‘Lyuwnwljubp.

e wpphwlwbwgdwi hwdwp swihnidubp,
e wnjjujubph gqpuiugdw juynit Jipupununpnipnii:

NMuunuuprmtwunynipmniaubp.



e Swdp jupnidubph dwwnwljupupdwi vwppbph hwjuwpnid b mbnunpnid,
e Zhppuwihnjutbp,
e  bhqhluyh wnyjuutph YEpnisnipni:

thuuyhti (Front-end) bEywpnupluygh domlnid, qupqugnid: Swén jupdwb hwdwlwpg

Swép (uplwi hwdwlupgp punugus t kpp quuynp dwuhg 2000 hwuwnunni
hnuwtph Eutpghwh wnpnip, gudp jupdwt tutpghwh wnpmniptutp b odwunuly wnpnip:
Swép (upuwl Eukpghugh wnpnipkpp’ (LVPS) hwinhuwinid kb hwdwljwpgh kpljpnpy
wuwnhdwp, punugus Et junwjupdwt hwdwljupghg b nip wthwnwljut dwubkphg,
npnughg jnipwpwbsnipp thnthnjunid E 2000 hwuwnwwnnit hnuwtpp 104 —h: AuxBoard-u
wywhnynmd L Tri-State wqnubtpwbtbkp, DC/DC 200/10V wnpniutbpp junwdupbint
hwdwp, htisylu twlb uunigmd b ghnbtliunnph tbkpppgws ELMB - htt (Embedded Local
Monitor):
Ppuljutiugyt) tu htwnlju wohiwmwnwtpubpp.
e Onijhnpulk; E HEjunpwlwb dhwgdwb nhwgpudp, wibugdt] £ DCS jupdwi
huljnnnipnit Tri-State Lines-niu: Unp tnwpplpulj - AuxBoard3_v3.6,
e Uuunupyl] AuxBoard3 wnuwnnghujh Upwlnud, twhwpuunpuljut
twhpwnhybph yunpuwundwt hwdwnp,
o JSwlwwnuwjhtt Jwhwtwy (FP) wpunwnpnipinit (Gplwt) (wnwpyby k10 hwwn):

CERN-h  wowlgmpimb Uppynibwpbpuljut  Jtpwhulngmpjut  hwdbjjwsutph
onpowbwljutiph hwdwp
e JCOP-h  UNICOS-h wyunndwwnn junnigdwt b thnpdupldwb Ghpwlwunnigusph
gnpohpubph supnitwjuljut vywuwplnid b junwpbjugnpsnid,
e JCOP-h L UNICOS-h thwunwpnpetp. wynndwwn pnqupind b nbnulijunid
hudwguugnid b yuwhbuwnubpnid (repositories),

y O s

s 0 -a
3 EDMS, EOS
Gitlab CI i I




e CERN WINCC OA puipjunid WinCC OA 3.16-h pnnuplinidutpp Windows-h it Linux-
h hwiwp' P030, P031, P032, P033, P034,
o Uphmmwnwtpubtph pipwugph ke tu tinp WINCC OA 3.19-h hwdwnp.
o Junnigdwb ughttmuptiph hwpdwpbtgnid,
o Junnigdwl wwwnlkpubph unknénud,
o Npulh wwwhnydwb (Quality Assurance) phtuwnbtph hwpdwuptgnid tnp
pnnupldut hwdwp,

o zkppuwthnputbp:

Ugpjuwunumuputp ATLAS ghnnuthnpdh nkjuuthjwljut hwdwljupgnid

TDAQ hwiwpgsuyhtt wnihthunpughw' Point 1-h wwpwdpmy  hwdwljwpgsuyhia
Eupuljupniguspubtph wijupuhwt wojupwnwuph wuuwhnynid.

Unuhpnphtg b vyuwuwpynid SLIMOS-hu (wbidunwbgnipjut
njnpunid htppwthnjuh wjugq yunwujuwbwnny) @8
wuwwnlwunn pnnp  hwdwlwpghsubph  wwwpwwnuwghtt b S
dpuwgpuyhtt wwywhnymipnit, ponjnp hwpluynp wuwnskph
wnbknunpnud,

ATLAS Yunwjupdwb ukyulj-h (Control Room)
Zudwlupgswihtt hwdwlupgipnid  wdwnnphqughuyh hbtwn
Juyywsd pughputph nudnud,

Utdunuwbgmput JEpwpbpyu; npnowlh wnbknbjuunynipmnit htpwpdwlnng Utnhw-

htnwpdwlhs ubpytph nbnunpnid, §ntdhgnipughw b vyywuwplnid:
Point 1-h nwupwépnid mnwbgnipjutt hwdwljwpgh hwdwp twhpwnbugws nbkuwhuljdwt

hwdwlwpgbph mEnunppnid b vyuwuwplnid:

Point I-nnwpwépnid wbyunubgnipjutt hwdwp Jupbnp dh owpp hwdwlwpgbph:
huljnnmipntt, vyuwuwpynid b wbuwppnipniautph psnnud:

Unp' ATLAS uyghniibph YEnpnth wkpthulut wyuhnywugpnid:

Unp ATLAS Jhpiniwy uyghjnibbph Yhnpnih wyuwpuinught vwppunpoudubph,
Eupwljunrnigusputiph vywuwpynid b whuwppnipjniubph snnud :

ATLAS Slimos wwhbuwnuwjhtt Jpwupuyhtt jEnpnuh swpmibwlulut b wijputhwt
gnpéniubnipjut hwdwp wywrwnwihtt vwppuynpnidutiph b Eupwljunnigyuspubtph
wnbknunpnud, Ynubhgnipughw b hbnnwgqu vywuwpynud:

Ukhwtuhjujub,ntutuhjuljwt hwdwugnpdwljgnipinit



Pninp  dEjuwmthjuljut  nuunjhpugdwtt wopiwwnwbputph dwubwlgnipnit
‘nhnklunnph huljdub b vyuwuwbljdwt dudwuwy,

Yhnbunputph ntnuppdwt hwdwp twpuwntujws gopshputph ywuwwnpuwuwnnd b
Alwithnjunid  “dninph hwppwlubp, pEptwpwihdwt b pheh Ypdwb  gnpshpubp
(pupdpuignn wphiwinwiipwhtt hwppwljutp),

ATLAS, ALICE, LHCb thnpdwpynidubph hwdwp Sniffers-ubph  uwwuwplynid
(quypnighll qwqgh hwywnbwptpnud, hpgbkhukph  hwjwntwpbpnud, ppYustught
ntwnklwnnpubp),

Zhppnutwinph - wknunplwt - hwdwp - hpppudihly  gdtph tnp junynjuljwpupbph
nbknunpmud (unnnquljutip, jninh vtnigdw hwdwljupg b wyb),

Ujninbughtt yuwnbtph mknunpdwi hwdwp nEfh thnthnjunipntt,

ATLAS gpbwbiunph A Ynnunud  BIS  djnintwghtt  jughlubkph  wbquppdwi
twhwywnpuunwljut wywnwbpubp,

Ujninbughtt jughubph  wpwiuynpuughlt pwuuhh wwwpwunnd,  hwdupnid
wupnipjut thnpdwupynud,

Stnunpuw mkuthuyh dowlnid b §nudihjrnught gninhutiph dwthnjunid,

’ [




e Zht BIS ughljutiph wywunttinnwdnid b nputg thnpjpwphtinid unpbpny,
e Unp SW phnklunnpibph Jpw, dmnbwghlt ughlubph hwjuplui wolunnwiplbph
wjuwpun b twpuwywnpuunnid nknuhnpudwt hwdwnp,

e |

e Zhtu SW-ubkph wyuwuntinnwdnid b mbknuthnpunid ywhbtuwnwjhtt nupwsp,

e hwmblwnnph dwubpp mEknuthnunid b thnpdwpupuwlwt nupwsph thwulnd,

e Uknwunuiwb Ynbunpmlghwibph  wwwpuwunmd b hwduwpmd — wnppnhy
dwquhutbph Juininidwyhtt  hwdwlwupgbiph wohwwnwipwiht  hwuwtbjhnipjut
hwdwp:

Lwhiwyuwnpuunuljut wpjwnwipttp nhntljunnph nuptljut vguwuwpdwt hwdwp

Ytnbunph dwubkph  (BW, EBT, SW, EBT) wbknuowupd wbkjuhljuljub
uyuuwpdwi hwdwp,

Utudtwluquh dntinph hwdwp jupnygutph nknunpnud,

Onpdwpupulut mwpwsdph twpwywnpwunnid, nkthjuljuwt vyuuwpldut
wjwpuhl,

Ukpphtt ATLAS nhinkljinnph duljbnh yqunpuunnd ne hudupnid’ thnjuwphidwb
qunuthwupp thnpdwplbnt hwdwnp (LS3),

LS3-h pupwgpnid hhu ubkpungh 128 BIS umintwjht Jughlubkpp tnpkpnd,
thnpuwphubjnt hwdwp jupnygubph ywwnpwuwnnid b hwdwpnid

BIS lughlubtph mEnunpdwi wouwnwuputph oyyinhthqugnid,
Lwpiwyuwwnpuunnid hbnwuqu nkthjulut nvguuwpdwip:



Ghwnwdnnnyubp

TileCal-h Phase-II Upgrade Session:
Ukpjujwgunn - L. Sargsyan, “Low Voltage: Auxiliary board current status and readiness for
FDR”.

2022 p-h hpwwnwpwynidutph gnigul

1. DevOps and CI/CD for WinCC Open Architecture Applications and Frameworks / Silvola,
Riku-Pekka (CERN), Sargsyan, Laura (Yerevan, Inst. Appl. Prob. Phys.) : © Feb 2022 by
JACoW.

2. Two-particle Bose-Einstein correlations in pp collisions at sV=13 TeV measured with the
ATLAS detector at the LHC; Aad, Georges (Marseille, CPPM) ... Mkrtchyan, Tigran
(Yerevan Phys. Inst.): Eur. Phys. J. C 82 (2022) 608.

ALICE- ghnunhnpd

unuidpp  (Udpwwnn  Qphgnpjutt (nEjwdup), Qunrun  Uwpquuib) 2022 pdulubhb

dwutwlg) E  ALICE hwdwgnpbwljgnipjutt  pninp  hwdwdnnnjubphtt  (ungutg

Atwsuthny «zoom»-n]), ghiwlwul  wpyniupbkph o hnpwstbph  putwpluwip:

Yuwnupyky ki hbnlju wohwnwbpubpp

1. Udpuwnn Qphgnpyuup 2022 pywluhtt owpnitwll)] b qupqugul) 2021 pywluhtt hp
Unnuhg dUowlwés b bhpunwnwpuluws BWTP  dhundkuninghwljwut  dnnkip
Eur.Phys.].A57(2021), npp dké &ogpuinipjudp ujupwugpmd £ LHC-h  pp b Pb-Pb
pwpuinidubpmd - swhywd qubiwqui  hwnpnuubph (whnthg dhtsh  swpunuhnid)
jwuwlh hdwynyuph (pr) uwyblupubpp b gputg Juppuénipniup pwpunidubph
JEunpntwlwinipiniihg jud stws thgpuynpyusd dwuthljubph puquulhnipiniihg:
Unnbip qupqugyky b iplnt iyuinwlyny: Unwehtt iyyunuiljn £ tjwpugpty LHC-h Xe-
Xe pwpnudubpmd  Sudwés wwppkp hwnpnuubtph pr uwyblupubpp  Jupdws
puunidbph YEnpniwljwinpinithg: Gplypnpy tyuwnwli b aupugpt) Pb-Pb b Xe-
Xe pwpunidubpnud swthywé Ehywnhl hnuph dbkénipniutbpp v, npnup punipugpnid
kb mwpplp hwnpnibkph Ephph wqhinunughtt wuhdbnphwt' juhows bpubg pr-hg
b pwpnuwdubph Ebwnpnbwlwtnipniuthg: Ujn ve dkénipynibtbpp  hhdtwlwtnid
yuydwbwynpdws tu pwpunudubpnid  wnwewgnn pywpl-qpnintught  wjuquuygh

hhnpnphtwdhjulmt  punuwpdwljdwt  wypnghutubpngd b npwbg  wqhdninwght
wuhdbnphwyny, npnup pungpldws b dnpbjnud: Upmgyniupmd BWTP uUnpkjh tunp


https://link.springer.com/article/10.1140/epja/s10050-021-00646-x

wnwpphpuyp pupkhwenn tjuwpwgpnud £ Jipnugjuy pnnp thnpdwpuljun ndyuyubpp,
np unnwgyl] bt dkbwdwuwdp ALICE, husytu twlh CMS & ATLAS ghunnuthnpdbpnid:
Nputu wnyhuh tjupugpnipyut ophtiwl, tkppunid pEipdws tjupp gnyg E mwihu
unylt uUnphh hwdbdwwnmpniip whnbtbph, Jwnbbbph, wypnunbubph U pnnp
lhgpuynpws hwnpnuubph v2 dbdnmipjnitubph  thnpdwpwlut  wndjuiiph  htn
jwphiJué pr-hg b Pb-Pb  pwjunudutph 0-5%, 10-20%, 30-40% UL 50-60%
JEunpntwlwtnipnititiph hwdwp: Unpljp qjud £ Wwpwugpnid wdjujubpp pr-h
swthywsé  wdpnne  whpnypnud:  Usjuwwnnwbph wdpnnowlwmt  wpmyniupubpp
Jhpuwwnwpwlytu 2023 puljuht:

2. Zwpybwnnt mwupnid ghnujut wduwgpbpnid hpuwnwpuwljgty Eu 29 hnnpdwsutp:

Pb-Pb /Sy = 5.02 TeV
T+ E K + K

—0-5%

— 10-20%

30-40%

Vo{2,|An|>2}
&

—50-60%

charged

ALICE— & maY
CMS — pOoav

Vo{2,/An|>2}

Uwutwlgnipinit DESY-nmud juwnwpyws HERMES, H1 U OLYMPUS ghwwthnpdbpht
dhq-dwp. ghwn. pnljuinp 2. Uwpnipju
2. Onhpuipjut

Cupnitimjytl) tu DESY-nid (Zwdpnipg, @Epdwthw) juwnwpws HERMES, H1 b
OLYMPUS ghunmuthnpdbpnid  Yninwldus wndjujubph  dowldwt b wppynibpubph
nyugpuut wohptunwtipbpp:



Zpuunuwpuwluws jud hpunwpuwlnipyut niqupydws hnnpdusubph guuly

1. Hrachya Marukyan (On behalf of the HERMES Collaboration), « Overview of HERMES results
on longitudinal spin asymmetries ”, sent to JPS (Japanese Physical Society) Conference
Proceedings system and will be published online.

2. |. Abt, R. Aggarwal, ..., H. Zohrabyan et al. (H1 and ZEUS collaborations), “ Impact of jet-
production data on the next-to-next-to-leading-order determination of HERAPDF2.0 parton
distributions”, Eur. Phys. J. C 82 (2022) 3, 243.

3. V. Andreev, M. Aratia, ..., H. Zohrabyan et al. (H1 collaboration), “ Measurement of lepton-jet
correlation in deep-inelastic scattering with the H1 detector using machine learning for
unfolding”, Phys. Rev. Lett. 128 (2022) 13, 132002.

Whunnquth tinp wmbwbgyujubph uhtipkq b nLunidbwuhpnipnit
Lhudujut ghnmpnitubph pijuwsnt dwuwl Twdupu

Zupytinnt dwdwtwljwhuinyuénid 2022 pYuljuhb, supmbwlt) kip phunquih
O-(ve-CS ) hhuwlb Jpw unp Thddh hhuptph (WTCZ-CSSB ) uhupltq b uhupbqus
hudwlwupgtph niumdtwuhpnipniuttpp: Uhtiptqué wpgquuhpubpp punipwugpyty Eu -
Unjkymipgup  uykupnuynyhugh’ wkuwibh  yuh hadpulupdhp nhpnypeod (FTIR-
ATR), htinlyu dbkpnnubkpndy.

- fiEdkuwnwp (C, N, H) wtwjhgh dtpny,
- ghij/puthuignn ppndwinngpudphuwgh (Gel penetration Chromatograth - GPC) Ukpny,
- pipUngpuyhdtnphl wwihgh (TG-DSC) dkpnry:

Nuunidtwuppby ki BGZ-CSSB-kph hwjwdhlpnpuhtt “P. Aeruginosa” b “S. Aureus”
hwwnlnipiniutbpp:

Ghunwhtnnugnuujut wywwnwbputpt hpwlwbwgyt] ti hwdwgnpsulghing
bunwuhuwh dbtppwpuyh hwdwjuwpwih woiwwnwlhgubph htwn, npt wdpugpjus k
htwnlyu) *Nuydwiwugpn]” RESEARCH COLLABORATION AGREEMENT “PROJECT TITLE-
Synthesis of new chitosan and chitosan-based Schiff base compounds and definition of their
anti-microbial activity”: NTuydwtwghpt wjuwpunynid £ 2022 pwuljuuh nkljnbdpbph 31-ht:

Ulwtiu 1£h jukggbwnth jukghhg wtowwndws juhinhh nhugbnhjugdudp uinugus
9-CS hhdwt Ypw, hwdwdwju pipdws nipugsh, uhuptql] b ntundtwuhpl) tup LT2Z-
CSSB:



o)
NHCOMe NH;  Jn 4-(2-halogen ethyl) benzaldehyde

OH OH 4 5 OH
o o s o
o o o
HO HO HO -
- w R TR
CHR TCHR

OH OH OH
Q s} T°C
o o o t O=—CH (CHzlo—Hlg —————=
HO HO HO — Hx0
L NH,

NHCOMe

Schifl's base

10

9
3 1 15
R= CHy— GHy—Hig

13 12
Hig = Br; CI.

T°C =22 (RT):;

GZ-CSSB-tipp punipwqpyty ki TG-DSC (Ljwp 1), FTIR-ATR (Ulwn 2), hulj vQ-CS-
p btwlb GPC dbpnnutpny: GPC swihnidutph hwdwdwju Q-CS-h wdnioh dvhohtt pyuyhte
Unjkynigup Yohnp Mn-48.8 kDa (YhinYwpunnt) t, dhohti Yonughip Mw-84.5 kDa, huly
“wnihnhuybpunipjut’” gnpswlhgp Mw/Mn 1.73:

Ulwup 1-md phpjws ndjupjbbph hwdwdugt' WQ-CS-h tiniph Yonh hhulwlub
ynpniunt uljuynid k 240 C-h, hul BGZ-CSSB Uniobkphiip 200 C-h wwydwbikpnid (inku
hudwywnwupwbwpwp tjup la-t b tup 1 b b c-u): MTZ-CSSB-tiph wniputiph wykih
guédp, pwt WQR-CS-h tdnioh phpdhy junmibnipnitp puguunpynid £ wnwehtbph
Junniguspnid tnp mbnuljuihsubph wnumipyudp b ppuwigng wyuwydwbtwynpus
dwlypnuniklnyubph swupdniwlnipjut wybkjugdwudp:
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‘Ulun 1. CS (a), CSSB-1 (b) b CSSB-2 (c) uuniputiph wnjujutiph TG b DSC wtwhqp.

FTIR-ATR (Ujup 2) mjujubpp hwuwnwwnnid Bu Epp pipdwsé uhuptqh nipugsh
hujwuwnhnipniup: Uwutwynpuy by, uQ-CSSB-utnh uudnioukiph Jutdw
uyklpinpikpnud (aup 2b b 2¢) Yiuiniwh inp whpnyph 1640 cm-! wpdwiwgpuundp: Sty
Jluwunidp pumipwugpuljut £ hdhttwyhtt C=N juwyh Jujttnujut munwiunidubpht, npp
puguljuynid E WQ-CS-h dniph Jubdwt uyEunpnud (Lljwp 2a):



S ~ J J‘ ﬂ '
i R |

;: \l / / “}

‘Llup 2. CS (a), CSSB-1 (b) and CSSB-2 (c) tuniputiph FTIR uwyklwnpubpp:

Zujudhypnpuyhtt hwnlnipniutph ntundiwuphpnipniup [the Gram-negative P.
Aeruginosa and the Gram-positive S. aureus) and one yeast strain (C. albicans)] juynid L, np
uCz-CSSB  wdniptiph hwljw-dhypnpuyhtt hwnlnipniuubpp ghbpuquignid tu uQ-CS
udnioh tnyuwwnhy hwnlnipniuubpht npp, hwjuwbwpwp, hbnbwup E Jbpohuutphu
wybh pupdp, put WR-CS tdnioh, |nidkhnipjut:

Uuniputph  hwwdhypnpuyhtt hwnlnipjniutbph  niunidbwuppnipnibiubpt
hpwywtwgyt] ku pugupuytu burnwhwyh dEppupuyh hwdwjuwpwind:

Usliunnwbipbipp swpmibwldnid 5o tyunnwly mbkwgn] upiphql], pinipwugph) b
niunidbwuhpl] pnnpnyhtt tnp b 9puynys opuhwppopuhubtph) juhiinqutwihtt Thddh
hhuptp, hwdwdw)t uinnpl pipdws nkwlghwjh nipygugsh:



OH OH
0 0 NaOH, CICH,COOH
o o : X
HO HO water/isopropanol, T°C
L NH, NHCOMe J n
OR, OR; OR,
Q Q HCl 0
o o > o
[x¥6) R0 R,0
L NHR, NHCOMe J n NHR, NHCOMe J n

Ry = CH,COONa ; R, = CH,COOH.

Sywugpyws hnnuws

1. R. Fontana, P. C. R. Marconi, A. Caputo and V. G. Gavalyan, “Novel Chitosan-Based Schiff Base

Compound, Chemical Characterization and Antimicrobial Activity”, Molecules 2022, 27, 2740.
https://doi.org/10.3390.

Zunpnuubkph Ywenigwsdph, wnwowgdwi b pwpdp Lubkpghuyh LEjwpnubutph L
dnunuttiph bt HEjupudwqihuwljuwt  hnjuwqpbgmpitiubph  hwnlmpiniutkph
niunilumuhpnipyniup

VEjudup® $hg. dwp. ghn. phljuwént Luwnwhw twoyuh

Ptdwt  juwunwpynd L QEdEpunth widuwb jupnpuuinphwyh htnn GUQL-h
hwdwgnpéwljgnipju uwhdwbtibpnud, Qtdtpunuh Jwpnpuwwnnphuygh snpu
thnpdwpwpuwlwb upwhubkpnd (A, B, C, D):

Hall-A (thnpdwpwpulut upwh)

2022 p. A thnpdwpuwpuljut upwhnid juwnwpyl) bu hbnbju woliwnwuputpp.
e Uwulwlgnipjnit SBS-h  (Super BigBite-Spectrometer) wngwig uwhiwugsdwmup
JbEpwpkpynn pttwpynidubtph:
e Uwultwlgnipjnit SBS-h junmigdwt wouwwmwupubpht, b A upuhmd huyjulju
hudph hinnuqu gnpéniubnipjut wWywbtwynpnid:
e A upwhnud UURL-h tkpjuyugnighs U. Twhhiywmth dwubwljgnipniup E12-09-019
GMn (Precision Measurement of the Neotron Magnetic Form Factor) ghnnwuthnpdht (2021p.
ubyunbupbp - 2022 p. thtwnpdup):


https://doi.org/10.3390

e FE12-17-004 (GEn-Recoil) ghwmuthnpdh hwdwp twpwnbujws uvwppuynpdub
wuwpwuwnnid: Uwpwpuwynpnidp (compass) twjpuwwnbudws b phpwjuh phtnugdut
ninnnipjul npnodwt hwdwnp::
e Uuwubwlgmpmnit juywpuyhtt wywljhubph putwighhnipjut Jkpuljutqudub
tnwbwlh dowldwtp, b pbupws dbipnnh  Jhpundwdp JEpuljubquut
wpjuunnwiptutpht.

» Uwwlhutph ungnijitiph jupnigdwt uljqpniupubph dowlnud:

»  Unnnijukphg hwjupws funphdbwnph junnignud:

>  Uuwnphubwnph thnpdwplnid:

Ujdd pupwbnid Eu SBS/GEp5 (Large Acceptance Proton Form Factor Ratio
Measurements at 13 and 15 (GeV/c)? using Recoil Polarization Method) ghvnuthnpdh hudwnp
twpuwntujws EEjupudwquhuwlut  junphdbnph  JEkpptwut twhwgsdut b
Junnigdwt wpppwwnwbputpp: Uju junphdbtnph jupnigdut hwdwp oguugnpsynid Eu
Juwupuihtt wuywyhbkp, npnip mbkt hhnbyju) suhubpp’ 42 U X 42 dd X 340 ud:
Quuwwpujhtt wyuwlhtubpp ghnnuthnpdh plupwugpnid Jwnpwqujpdwut wqnpkgnipniihg
Ynpgunid tu hpkug puthwigkihnipinitup, nph hknbwipny Juunwinud £ junphdtnph
|nudnnnitwljnipiniup: Gnynipinit nith wywlhubph pwthwighhmpiut Jepuljubqdui
Uh pwih dbpny Swnwquypk] wyuwlhibplp nyupudwinwlugnyb pyund jud
nputp wwpwgiul] Juwowpwinid dhush 220° @ Uju bpynt dEpnnubpt B owwn
dudwbwlwunwp G Zwodh wntubing tpdws dbpnnutph dudwbtwjuwnwupnipniup,
npnptg Ywenigh) Yuinppdtnp b juywpughtt wywlhttpp wdpnng ghwuthnpdh
pupwugpnid wuwhb] nwp Jhdwlnid: Lwjuwybu npny wywlhtbp fwnwquyypytght, b
Juunwpytghtt  thnpdwupynudutp, npytugh npnodh  Jhpwljubqdut wuhpudbon
obpdwunhdwp’ mku tjup 1.1:

Npnoytg Yuynphdwnpp juenigh) dnpnijujht hwdwlwpgny:

Udpnne Yuwynphutwnpp jupmgbhnt hwdwp hwdupdkg 188 dnnni Jud 1692
juyuwpuyhtt wmywlh: Ywenigtkg junphdbnph twhwnhy pugjugus 6 dnnnijhg, b
thnpdh dhgngny puwnpytkg dnnnijitiph mwpwgdwi hwdwp wthpwdbon mwpwugnighsp b
wglt hqnpmupnilp, npp htwpuynpoipmt junw nwpwugit] Juwwpught wywlhbbpp
wwhywikim] wihpwdbon ghpuunhgwip 225° Uju wuyldwitbpmd, funuquypnidhg
Juwu]ws wyulhibpp widhgwubu JEpuljuwiqunid ki puthwbghbjnipmitp hknbwpwp
Junphudtnnph Eubpgbhwnhl nudnpnibwlnipniip dunmd £ tnybp: Vjup  1.2-md
gnigunpyuws E juynphudtnph twpwnhwp okpduyhtt thnpdwpldwt dudwbwl:



Irradiated ( 14 kRad) at ISU

after heat at 200°C, 2 hours after heat at 225°C, 1 hour
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Llhwn 1.1. Uywulhuk wthwugbihniput JEpuljuugudwit thnpdwunynidubnn:
R | PRI g ] R q pawp pp

Lluwp 1.2. Qupnphdbwnph twppwnhyp:



Qnpéniubnipinit AANL-JLAB hudwgnpswljgnipjniihg nnipu

Cupwghl nmwpnud U. Swhhyut Ynndhg wnwowplyus 21APP-1E006 swsljugpny
Jhpwnwlwi towbwlnipjui phkduwgh spowtwlubpnid Juwnwpdl) £ vnwpplp wnbnbkphg
Jbpgpws udniptbiph Lwnwquyypenid LINAC-75 Hikupntwhtt gduyhtt wmpwuqugnigsh Ypu:
Uduth wnh hwuph gwép dntwghtt jupnpunnphwynid juunwpll) B Lwnwuquyypdud
noubph uwybklnpuy wiughq ppuignud swip dbnwnibph b Jowuwlup ynpkph
yupnibwlmpjut wpjuwnipniip uinmighnt tywwnwlny: 9. Ohwiywup dwubwlgl) k
UUQL-h 21DP-1C015 oSwdfwugpny Gplhwlhh towbwlnipjut phduh  juwnwupdwt
wpjuwnwipttpht:

Hall-B (thnpdwpwpuljut upuh)

CLAS12 uwblywnpndbnph uhubduwl

dhqhlulub spwghp.

Cupnitwljyk) £ RGA 1 RGB thnpdtph wjwjubph bpnidnipiniup E12-12-001, E12-
12-001A, E12-11-103B, E12-07-104A twjuwgstnh spowtiwljubpnud:

1. E12-12-001, E12-12-001A CLAS12 nhwtljinnph ypw JAp dkqnuh obdht Unin dnuinnstdmb
nituniduwuhpnidp

Cwpnibwlynid ki dhonijujht phpwpittnhg J/A) dkgnup otdhtt dnwnn Epulpyniqhy
$nunstudwmtt htnwgnunuljut wyptwwnwupubpp: ‘Lniyntukph Ypu JAp dkqnuh otdht dnwn



dudwt Yhubkdwwnhl Jwpdwoénipniup hpkuhg tpuyugunid £ dks hhwnwppppnipinii:
dnunntwjht thugh 8-20 Gk, sbdwyht Eubpghuyny wuydwbwynpywsd ce nitjunnimghuyh
nhtpkinn plupnipmip thopp £l “2E/4mc? = 0.36 $u: Chlughl Eubkpghwikph
ntwpnid ¢ plupljh Uk quiiqusp b thnpuwig]us ifuqugniy hiwntjuh Uks wpdbpp
| ~tmin | = 2.2 (FEd/c)?, pwhwlnid kb, np nhwlghwt qunid k thopp juywjuts swihtpnd b
hupywsh thnpp wuwpwdbwnpbpny: Ujtybu np, wjuupdnud E, np obdhtt dnn gwypnid
dudwtt YupJwépp qquynitt t phpwpuh wihpuyhtt $niuljghuyh b puquugynintught
thnpwtwljdwt Jbjpwihquh jupd hipwhwpnipjut hwpwpkpulgnipyut tjundwdp: JA
Ukqnuh okuhtt Unwnn sudwb thnpp Yuipdwoéph wwwndwnny wyt tpplp dogpuinipjudp sh
swihyk], husp wuhpwdbon E wnwowplynn nhtwdhl uvpbdwbbpp wnmwpubownbint
hwdwp: CEBAF wpwqugnigsh 12 QL4 tubkpghuwyny {Epwghtinudp b QEdLpunth
jwpnpuwninphuyh  thnpdwpwpwlwt  uvpwhibpnd  wihpwdbon  vwwppuwynpnidubpp
tutpghuyh 8,5-11 Qtd, whpnypnud, hdwjhs pdJuplutph (cc) dnun- b EEjnpusudut
niuntdbwuhpdwt hwdwp hpwowh htwpwynpnipinit ngtght:

dbpnsynd G Yphngkt  gpwstwyhtt  phpwjuh  Yhpwndwdp < CLASI2
uwppuynpluwdp  unwugws  thnpdwpwpulubt  wnyjuibkpp: Munidbwuhpnipjui
wnwplub pjughhpuljui $nnnsudwi nbwlghwi £y p — p JAp (1+ 1), npuky 1+ 1-)p JA
Utkqnuh nupnhnmuhg wpwowgus (Eyyinnwghtt qnyyqh k:

p t P

Luwnp 2.1 Mpnunuh ypu yEjunnp dkgqnuh pyughhpujut $ninnstdwt nhugpudp:

Ujunty x, ¥' -p, hwdwywunwupiwbwpwp, fEjnpnuh hpdwniyut £ dhts gpnudp b gpnidhg
htwnn, q*-t Jhpuniniw) dnunnth hdwniyut L, p,p'-p, hwdwywunwupiwbwpwp, wypnunnth
huwnijut E dhty gpnudp b gpnidhg htinn:

Zuoybunt dudwitwjuhwnyudnid wju phdwyny wpdty Eu htnlbyw) puy pp.

o EhLYLwsnwwul wnkiwjununpjut wWwonwwinipjnih hbnljwy phdwmny /¥ -
$NSNOLUUL NPUNRULUURNRUL CLAS12 UUCLUHMNCTUL 4LU»



NMuwonuyuwbnipjuip tkpjuyugytl) b hbnwgnunipniutbph wpweht thnih
wpyniupubipp, npnup niubht dbEpnpupwbwlut nipnnduénipini: unghputph
guilymd dinbnid tht Hijupusidwi thnpdwpupulul ndjuitphg skdhtt dnn
pJughhpwlui Jhp dnunnsudwte wqnubipwith wnwbdbwugdut
hiupujnpoipymbibph  mumdbwuppnidp,  Ubkpnpuljmb hknwgnuumpynil
Jhdwjwugpnipjniip dkdwgubint hwdwp, phpwjuwht ntwpbkph puwnpnipmniup
Jbpwhuljnn Yhubdwwnhll yuwpudbnptbph oywunhdw) hwjwpwénih npnuntd, wyy
wuwpwdbwnpbph wpdbpubph quwhwwnnd: Thuwpldlp £ $nuinsudwt Gplynt
Ukuutthqu whnwluynpdus b suphnwlu]np]us:

e Uluyky b Jbpmnidnipjniuubnh Epipnpny thnih wohwmwnwtpubpp, hpwlwbwgyt) k
niunidbwuhpynn Eplnypubph dnpbjudnpnid Unbnb-Ywpn dbpnngny, npunbn
Yhpunyk] ki CLASI2-nud pigninjwé spugpuyhtt thwpbpubpp JpsiGen nhuphph
ghttpwwnnpp (ghutpugunid E J/Ap-h Epuljpniqhy $nwnnsdunid, e-e+ wpnhdwib
Juwbuwny) b GEMC-u (GEant4 Monte-Carlo), npp GEANT4 thwpbph hwpdwupbgdus
nwppbpuyi E, hwdwyuwnwupwiubkgus CLAS12 vwppuynpdwt junniguspht
RGA thnpdh hudwp:

Ulup 2.2-nd wunkpdus b twbwub pasumdibpp wuljuunn (Awju
ynnu) b huduphwbn (we §nnud) quugusubpp gitbpugdwsé nhwypbph hwdwp, pp
nhunwplynid £ yhnwjuynpdus dnunnstnudp:

4000

Enfries

Entries 18217 @ Entries 18217

3500 Mean 3.028 ‘ 2500 Mean 1.015

Std Dev 01775
3000 Std Dev 0.171

2000
2500
2000 16500

1500 } 1000
1000 {
L 500 1
500 !
4 L
b,

PR o o T R | _ I — ke — | I R
0.5 1 15 2 25 3 3.5 4 05 1 15 2 25 3 3.5 4
Invariant mass [GeV] Missing mass [GeV]

Lljwp 2.2. Puquphwiwn quiqush (Awju) b puguljuynn qutqyush (wy) pupunidubkpp

E12-07-104A. <}snpnt phpwjuhg yEjwnnp dkgnuubph Ynhtpbuwn sunud.»

Swpniiwlynid £ thnpdh ndjuyiph JEppnisnipniup’ ghjunpnt phpuuhg Jkunp
Ubkqnuubtph Ynhbpkun stdwb Ynown Epuljpniqhy ntwlghwubph ntunidbwuhpnipiniup:



Lyuwwnwlp gnibughtt puthwighlnipjui (Color Transparency, CT) ntunidtwuhpnipiniut k:
Uju Eplnyph nunduwuhpmipniip Juplnp E Ynon nhwlghwubph phtwdhljub
hwuljubuwynt hwudwnp:

Yhnbkunnph woltwwnwipwhtt oyynpdw) wwpwdbkwnpubpt punpbne hwdwp
wuppkpupwp nwpdnud B wpiunwbipibp” husybu wdpnge CLAS nhnklnnph, wjiytu
£ tpw wpwudht ywukph dpw, EpEYnhynipjniup jupquynptint b hwyuplbnt hwdwnp:
Zupytunnt dudwtwljwhwndusnid UUQL fudph tkpjujugnighsubpp dwubwlygl) Eu SVT
b BMT npbwubklwunpubph hbwn wwpynn woppwwnwbpubpht: RGA b RGB thnpdkph
nfjupubpny quwhuwinyby b qpuibigdui Epkljnhdnipnitp” hnuwbph hgnpnipjut wwppkp
wpdbputph U wopwwnwipuyhtt wuwpwdbwnpubph wwppbp  vwhdwbwhwlnidubph
hwdwnp:

Usjuwtnwiiph tyqunnwlju £ wwupqupwil) b wpynitwydbn oqnugnpst] unugws
thnpdupuwpuwlut nfjuubpp, hwdwlupgdwt b EpEnhynipjut hwpdupdut doulgus
Ubpnnutph oqunmipjudp: Utpnnh hhudpmid puws b jhgpuynpuws dwuthlubph b
EEyupnuubtph pyh puwtwujuljut hwpwpkpulgnipniup: Zwpupkpulgnipjut gnpsuljghg
htwnbnwd E EbEjunhynipjutt pupjunidp mwppbip hnuwuph hqnpnipjnitubph hwdwnp:
Ypwuny  hull quwhwwnynd E  phwunbkljunph  gpuigdwt b hwjuwuwpkgdut
wpynitwybnmpniup: Zuenpn puyp nk £ SVT pinklunnph EpEjnhynipjut npnonudp
mipwpwiginip ukljnninph hwdwp:

ElEjunpwstdwt nhypnid gnitiwghtt Ynhkptunnipjniut wdbjh qun kb huyun quijhu,
pwlt Uninuutph pnipudniut ptypmd: Zhdtwlut yuwdwnt wjt k, np dkqnuh qg
pJuplubptt hpwp Udnnbkgubip b jEnwidut npuuwdnpnipnit vnwbwp (PLC) wybih
htpw £ puli puphntih qqq pupljubpp:

ElEjupntughtt  thugbph pwpdp Eubpghwubph b dJkS hunbuuhympmiuubph
ounphhy, untnéyt k gnitiwghtt puthwghlnipjut thnpdwpupulub ntuntdbwuhpnipjut
tnp  htwpuwynpmipi’ kpulyymqhy nhwlghwubpp: Uynpyhuh nkwlghwibkphg dkyp
nhjinpnihg Yjnnp dkqnutbph bEynpustdwb ;phy tpuljpnighy nkwlghwi £

e+d—e +V+d, (2.1)
npukn, V-u p-, o-t jud ¢-u yEljinnp dkgnubpt ki
Usjuwnwiipt  hpwwbwgyty b thnpdwpuwpuljui E12-07-104A (Run Group B)
wnjuutiph hhdwb dpu: 10.6 k9 Eubpghuyny LEywnpnuubph thniiop gpynud E htnniy
opwdth phpwhuh Ypu: Zknnwgnunygk k nkwulghwb.

ed—e'd T (2.2)



v d quugywdh ytunpnuh hwdwwng

’
o d ‘ ~ o
3 Ry - - d h
Q'I b - ]

o 7
Bouuils Do fanil 0O ~
. P A
D 5 TUWG haungasgm
x*
Spnhuuls aspgsncgsnty
P0-h hwuquunh hwJdwlwnpgp
s =
/
d
S
- -
T . 0,
L 2.3 nhrwpbynn nGwlghw)h chubdwnhly unytpp

Ujuwnkn e-it bt d-it hwdwyyunwupiwbupup phljiann HEynpntt kb phpufuh ghpopnip, e -
U b d-p gpyws HEYunpnip b hkndupdush nhpnpnip, huly m+r--p hwinhuwbnd ba -
Ukqnuh npnhdwt wpquuppubpt Gu:

Uthpwdton ntuyptph punnpmpjut hwdwp Yhpwedt] B yujuuny quugdush
(Wjup 2.4w) b hupJuphwin quugush (Wjunp 2.4.p) nkuthjub:

h_inv_mass4d
Entries 2354
F Mean  0.7837
1oo— Std Dev_ 0.2181

o 45 h_miss_mass_rhodd
£ E Entries 2354

c Mean 0.801
o0 Sid Dev 02726

b

@

k)

I
Number of Events

251 60—
40—
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E 20—
s - A

P
1 1.2 1.4 1 1.2 1.4
Missing mass [GeV] Invariant mass [GeV]

w) yulwunn qubgudp p) m+m-h hiJuphwiwn quuqduénp

‘Uljawp 2.4. 8nyg k mipwd ed puuguljuynn quqyuon, nph ququpbtwlbnp
hudpuljunid k p0 dtignth quuigwsh htwn:

Zwoytunnt dudwtwjuhwndusnid wju phduyny wpyk) B hEwnbyug puytpp.
e UTuuwuwpyk] E hwdwlupgsuhtt  dogbjuynpdwt  JEpnidnipjnit, pugbp
dwuthjubph unytwljwbiwugdwt b juunwpws hwruplubph  pupbjuddui
ninnnipjudp (Ljuwp 2.5):



h_miss mass rho4
Entries 13230
Mean 0.7981
Std Dev 0.1674
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Ul. 2.5 ed pugujuynn quigudp

Yhpnpnuph  qpuignmdt wdbh hunwlbgubint hwdwp wvnwugus wdjuukpp
hwdbdwwnyt) tu npjinpnth hpplt wpnunt qputgybnt npiwypbph hkwn: Lub phnwplyb £
ny wnwdquljut nkwlghwi (Ljwn 2.6):

e+td—oe+p+m +m +X

npunkn pulunn HEjupnup thnjowggonid B oghjpupninud winjuw wypnunnth htn L
wpyntupmid wpnwnnup powd E glijinpnuh dhoniyp, gpugdtinyg npytiu tipuyghtt dwuthl:

h_miss_mass
Entries 6210
Mean 1.886
Std Dev  0.8138
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Uup 2.6.e +d — e+ p+ 1 + 7+ X nkwlghuyh puguljuynn quiiqusp, npp
hwdpuljunud E ubjuinpnth quiugush htwn, npujtu sqpuiigus dwutihly:
e Uwnwgwsé pnnp nyjujubpp hwdbdwwnybl) Eu thhnpdwpwpuljut ndyujukph htwn:
Ushuwtnwiipp pupniiwljuljuts punyph k:

Utpyhuwhtt wplowwnwtiptip



e ‘Thwmbkljunph  woluwwnwiph  owwnhdw] wwpwdbkwnpbkpt  pbwnpnt hwdwp
wuppkpuwpwp nwupynud Eot wpjuowwnwtputp, husybu CLAS phwnbliwunph htwn
wupnnonipjudp, wjuwbu b utpw wnwbdhtt dwubtph hbw, EdEjnhynipniup
Jupquynpbint b hwpduplbnt hwdwp: Zwpdbnnt dudwbwjuhwngusnid UUQL
hudph  ubkpyuyugnighsttpp dwubwlgl; i CVT b BMT phwbklwunpubph hbwn
wnwpynn wppnwwnwbtputpht: RGA U RGB thnpdbkph wjjujubpny quwhwwndty k
qpubgdwt EdEjnhynipjniup hnuwbph htnbkuuhymipjut wuppbp wpdtputph b
wppnwnwipuyht yuwpwdbnptbph nmwuppbip vwhdwbwthwlnidubph hwdwp:

Ugjuwnwiph tywwwl £ qupqupwil] b wppynibwybn oqgunugnpsty
unwgyusd thnpdupuwpuljut nyjuutpp, FD (CLAS12-hwnwetuwght nlwnklwnnph) b
CD(CLAS12-h Jhuwnpnbwlwt pblwnkliunnph) hwdwlwupgdwt b EpEunhynipjut
hwpqupldwt dowljws dbpnnubph oqunipjudp: Utpnnh hhupnid puljws k
1hgpuynpyud dwuthyukph 61 EEyunpnuutph rYh puwttwjuljut
hwpwpbpulgmpiniup: Zupwpbpulgmpjut gnpswlyghg, npp uwnwgyty E dbpp
wqws  hwpwpbpnipjwt puppudwtt bhunwynpmidhg Juwpudws  thugh
htuwnktuuhynipjnihg, unwgynid £ EdEjunphynipjutt  puwppjunidp  wwpptp
hunkuuhynipjut hwdwp: Lhwp 2.7-nud wunlipduws tu pupwughp wpgniupubpnp:

Effickency of negaiive cases sector = all Efficlency of posilive cases sector = all
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oy
Ul 2.7 ESSEnfnuprel whuwnndbpn prnp ukbunplbp hgwe wubhllbph hudwp: 2whs
wir dwubhlbbphhudwp, ful wp

wulihbbbph hudwp

o (Ubplonul RGE L vinnple RGA qhwebph hwdu ) poguusul o ey

wsunu! {Ubplonul RGE L vinnple RGA nhwetph hudw ) npw bl hgewdnp

Llun 2.7. EbEunhynipjut jujuwébnipiniup thugh hnuwiphg, puguuwlut (Awfu
dwu) b npuljut (we dwu) thgpuynpws dwuthljubph hwdwn: 9kpht dwuh qpudhljubpp
RGB puph thnpakph njuyibph dpwlnidhg E unmgws, uinnphit duup RGA Judph:

e CVT qpuwighsh hwdwp htwnwgstph  JEkpuubqudumt b gqpubgdwui
wpnibwybnnipjut hwdwp  Uphbunwlwt FPubwluinipjut dhongny



dpwgpuyhtt thwpbph dpwlinuing twpwnbuynd £ gpubigué dwuthljubph
Jhubdwwnhl wupwdbwnpubph guwhwwnnid:
e Uwultwlgnipjnit RGC thnpdht - 24 hkppwithnju (wudwdyp):

Hall-C (hnpdwpupuljui upwh)

2022 p.-hu WUQL-h junidpp, hywtu twpnpn mwuphubpht, dwutwygl) £ Bndwuu
Qtdtpunh wujwb jwupnpuwninphuyh htin hwdwnkn junwpynn ghnwlwb dpwugptpht:
unidpp Juiplinp Wkpppnudutp E niukgl) hbnbjw wpyhwmnwtiputipnud.

w) Uwubwlgnipnit Uk Q2 —ukph whpnypnid whnuubph bpypniqhy LEjunpuwsudwu
Jwupyuwsph L-T pmdwtifwi b Fr $npd-puljuinph npnpdwmts E12-19-006 ghvnnuthnpdhi:

busybu updws tp twjunpy mwpju hwoybwnynipniunid, 2021 p.-htt C upwhnid
wjupwnytghtt “Pion-LT” (E12-19-006) ghwuthnpdh swithnidubpp Jphpuiniw) dnwnnth e
plbinwgdw guép wpdtputinh whpnypenud: Mhnth $npd-dwljunph npnodwtt hwdwp tub
wlhpwdbown Ehu swthnidubp e-h pwpdp wpdbpubph whpnypenid, npnup twpwnbuus
thtt 2022 pdulwihb: ULokup, np eh gwép b pwpdp wpdbpubph whpnypubpnid
Juunwupws swhnidubph hwmdwwntny dowlnudp poy) E nmwjhu mupuwbpwnk) e+p—e’+m+n
ntwlghuyh upjusph juytwlub (T) b ipluguwlub (L) pununphyubpp, b npnpby whnih
Fr dnpu-dwljinnpp dks Q% —ukiph nnhpnypnid:

2022 p. dupwn — ubyunbdptip wdhutbphtt C uypwhnid juunwpytghtt thgpuynpus
whnuh  $npd-dwljunnph “Pion-LT” (E12-19-006) ghuvmwthnpdny twpwnbtujwus
e+p—~e’+m+n nhwljghuyh Yuipduséph swihnidubpp Jhpnniw) dnunnth pubnwugdw pupdp
wipdtputph whpnypnud: GUUQL-h fudph 3 bhqhlnuubp (4. funbynuymb, 2. Nujuyui b
Z. Ulpugjui) htwpwynpnipnit mubkgutt gonpénindtp UUUL L dwubwlgh] wyu
ghutruthnpdh:

Uju swthnidutipp wnwtiduwhwwnntly hEnwppppnipnit bu ubpujugunid hwnpnt-
wupunnuuwjhtt nkdhuhg pupl-qnintughtt nkdhuhtt wugubjnt nhpnypnid hwunpnuwjht
Junnigdwsph dbp pdpnudwt hwdwp: Uju wiugnidp vyguwuynid £ Q*-nr wpdbputiph dhtsh
10 @92 nnhpnypnid:

Ghunwthnpdp wwhwienid tp jnipwpwbynip Yhubkdwnhl jEnnd juwnwpbp
swmthnudubp 10 ud Eplupnipjwt hbinnil) opwstwyhtt phpwpny (LH2), hull phpwjuh
wuwnnthwikph tkpypnudp giwhwintpne hwdwp wynidhith (Al Dummy) phpufuni:

Pugh wyn, ntundtwuhpynn pbwlghwnmd t-jubwh gipujunipjut unniqglub
tywnwlny junwpyly ko gpunpntwghtt phpwph pa (LD2) (hgpunpywd whnutph
HEynpusitui sunhnidubp m+/7- hwpupbpniput gbwhwntwi hwdwp:



Cunhwinip  wodwdp, Yupduwsph swihnudubpp juunwpdl B Bnpykuh x-
thnthnjuwjuuh b Jhpiiniwy $nnntth Q%-nt Uh pwth wpdtputph hwdwp, htisytu gnyg k&
npyuwsd Ljwp 3.1-nud :

Q*(Gev")
@ 3 i

o Lt
04 02 03 04 05 06 07 08 09
X,

Luwp 3.1. C ypwhnd L-T nupuwbpwnnidubph hwdwup hwuwtbih fhubkdwnhly
whpnypp 11 @B EEynpnlughl thugh, b C upwhh SHMS b HMS uwjbljnpndtnpbph
hwdwnpuwt nhupnud:

Quihnudubph pbpwgpnid, pipwpwbynip 1 dwddw Yninwldws wndjujubphg
Uowljynid Ep wnwghti 50000 nluypn b jurnigynid Eht upunp $hqhljulub punipwgpbpp
pwohunidubtpp, npnug dhongny quwhwunynid Ehu suhdwt pupnpuljmipniup: Npubu
ophttwl, ‘Ljwp 3.2-nud pipdws ku "Pion-LT” thnpdhg unwugywsd npny Jhubdwnhluljub
thnthnuwljuwutbph twptwlwt pupunidutpp:

Q2 vs W Dist for Prompt Events (Incl MM Cu

Llwnp 3.2. “Pion-LT” ghnnuthnpdhg utnuugqwsd npny Jhubdwnhljulwb thnthnjuwljuwuttph
twpttwljut puohunidtpp (Q2 vs W; & ¢ vs Pt; MMx): ®ugh Eutipghwt knky £ 10.536 L4,
phpwjup LH2, Q2-2.73, W=2.63, x=0.31, 6_SHMS=16.34:

p) EMC b X>1 ghnnuthnpdtpp (E12-10-008/E12-06-105)


https://logbooks.jlab.org/entry/4005034

Uju kpynt ghnwthnpdbph swhniudubpp junwpybghtt hwdwnkn, uljuykght
2022 p.-h ubwyunbdptphtt b pwupnitwldtghtt dhtish nwupbkykpy:

E12-10-008-h tyywwnwlb kp x-h juyt mhpnypnid (0.1<x<1) b Q% -t dhtish =15 FEY?
swithby Bjkljnpnutbph pulyniqghy gpdw jupquspp th puth plpl U swup dhgmyubph
hwdwp: ‘Unp swihnudubpp Ypugukt EMC EpElunp JLab-nmid  uwnwgdws uwjulht
njjuubpp x-h wykih juyt jhubdwnhl nhpnypnud b jjhukt wnwehtt £ogphwn wdjuutpp
ptpl Uhonijutnh (A<12) hwdwnp:

Uhgnilttbph pwpluyhtt Yunnigduwsph whentyhg Yuhuusnippul hupgp, ujuws
hunpp ns-wnwdqujut gpdwt (DIS) Ujninth Gypnyuljut Zudwgnpswlgnipiui (EMC)
wnwohltt swthnidubphg dunud L wnbknddwéuyhi: EMC-u hwjnbwpbpl] tp qquih
wnwppbpnipinit Swtp b plpl Uhonijubkph jurnigwspwyhtt dnruljghwmtiph dhol (Eplwpe
b phjnbphnud): Uy dwdwbwlhg h dbip jupnigduwspughtt dniuljghwtiph dheniljhg
JwhiJwénipniup juyunpbt niunmdtwuhpdt] b htywbu thopdtwlwinpkt, wjuybu g
wnbuwjuunpbi: EEL EMC EdEunh x b A Juudwbnipjniuutnh JEpwptpu juytwswguy
njuubp Jub, npug dwgnudp nhn juy sh hwuljugyky:.

Lwp 3.3-nud npwhu ophtwl] phpjwsd Eu SLAC-h E139 L JLab-h E03-103
ghnwthnpdbph wpnynibplbpp:
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Ljwup 3.3. (Ushg) Q*ny dhohttwgyws b hqnuijupup snljws SLAC -h E139
ghnnuthnpdh EMC wnjjujutpp: (Quifuhg) JLab-h E03-103 ghinwuthnpdhg unnuugdus C b
2H dhonijutiphg Ltywupnuubph hulpnighy gpdwt jupduspubph hwpwpbpnipiut
JwhiJwénipiniup x-hg, muppbp Q* -ukph hwdwp: Ukeptipdwé Q2-n1 wipdtpubpp x =
0.75-h hwdwp Eu: Znéd Ynpp ubpfuyugunid £ SLAC-h wajujutpny EMC dhohttmug]wd
x-juudwébnipintup:

uunhpt £ wybh udddtg EMC EdEunh plpnipjut gnpswiljgh (slope parameter)
Jwpijwoénipiniup dhenijh junnipiniihg ntuntdtwuhpbjhu: Mwpqytg, np °Be dhoniljh
hwdwp wnyjujubpp bwybku mwppbpynid Bt vyguwuyd b hp wpdtphg (Lhwp 3.4):
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Lljwp 3.4. 0,35 < x < 0,7 mhpnypenid dhohttwgywsd EMC EdLlnh phpnipjut gnpduljgh

JuwuJwénipiniup dhonth jpnnipinihg:

Uoywsd hwbquuwuptbpp Jiuynud tht x, Q2 wibih juyu Yhubkdwunhy
nhpnypbtpnud, b wykh pwuquuqui dhenijubph hwdwp EMC  EdEljnh tnp b dogphwn
suthnidubph juunwupdwt wihpudbonnipjut dwuhl, npt k) hwinhuwgwy E12-10-008
ghtnnuthnpdh btyuwnwyp:

Guunwpjwsd swihndubph Jhubdwnhl wuydwbtbpp b phpwpibtpp pipdws tu
Unniujuy 3.1-mud: Bnjnp wfjujubpp wnnwgyty Bu 10.5 GEY Eubkpghugh EEjwnpnuutph
thugny: Untnnwljws npny mjujikiph hwdwp, swhnidubph hntuwhnipjniip unnighnt
tyuwunwlny tplnt dwquhuwlwt uybupndtnputpp (HMS & SHMS) oquiwgnpédyty tu
dhwdwdwbtwl:

Unniuwy 3.1

0 E' T range Q? targets estimated time
(deg)| (GeV) |(for W2 > 2)| (GeV?) (hours)
20 (1.6 6.4] 0.1 0.87 |2.1 84 'H2H *He,"He, °Li, "Li,’Be,'2C,%3Cu 24
25 (3.4-5.1| 0.5-0.90 [7.1-10.5 'H2H,12C 11
30 |2.7-4.2| 05091 |[7.812.3 'H2H,2C 31
35 [1.4-3.5| 03092 [5413.5 'H,2H,He,"He,"Li,'"B,
HUB12C 10Ca,8Ca 318
40 [1.7-2.8| 0.5 0.93 |8.7-14.6 'H,2H *He,'2C 197

JLab-h 11 QY Eubkpghuyh EEyupntughtt hugny Juuwpdlp B tnp b wdbjh
&oqphwn swthnudkp, npntp pungpynud Bt DIS mhpnypep b x-h Uks wpdbpubpp, hwubbng
dhtish x = 3: Upklp, np x-h Ukd wpdbputph wmhpnypnd dhonijubph junnigduspught
dnmiujghwbph  hwpwpbkpnipniutbpp ownn  qquynit Bu dhoniynmud  unilynutkph
hudwyniuuyhtt puohudws tjundwdp: Fw ogurnujuip Yihth hwuljwtwnt EMC Ebklwnn:



SLAC-h dh pwtih swthnidubph hwdwwnbn yEpnisnipiniup gnyg kg np 1.5 < x
<2 mhpnypnd, npnkn ghpuljopmid Eu Eplne uniyjntughtt Ynnbjjughwbkpp, dhonijubph
YupJuwspubph hwpwpbpnipniup nhjntphnidht wuwh k x-hg, puguhwyjnbting twb Q>
nig pnij] juppduénipinil, husybtu gnyg L wnpdws vY. 3.5-h dwpt dwunid: Uwljuyl, JLab-h
CLAS uytyupndtwnph b C upwhh wdjujukpp, npnup pEpdus tu LY. 3.5-h we dwunid,
shwuwnwntight A/2H hwpwpbpnipjut Q? juuyjwénipiniup:

2/A o™(x,Q%)/0"(x,.Q%)

Lluwp 3.5. (Qupuhg) SLAC-nid unnugwé A/2H hwpwpbpnipjut wdjujutpp Fe dhonijh
hwdwp, Uk x-tph mhpnyppnud: (Ughg) CLAS uytljnnpnutnpny b C upwhnid unwugqusd
A/2H hupwpbpnipjut Q* jupujwénipjut ndjuyubkpp:

C upwhh E12-06-105 ghutnwthnpdnud, juytt hubdwwnhl nhpnypenud swthytg A/2H
b ABAHe hwpuwpbpmput Q* Juwjujwénipiniup: unp, &2qphw, Juyt Yhubkdwnhly
wnhpnyph wjujubpp Yoquku wwpql)p SLAC-h b Jlab-h wyjujutph hwlwunipjut
wuwndwnutpp: UUSRL-h jadpg 2 dhghlnuttp (U Ulpuygub b 2. Nuijuiywb)
dwutiuljgkghtt wyu Eplnt ghrnuthnpdh junwpdwb b ndjujpikph twpbwubt dowldwt
wuwnwiptubpht:

q) 2tqnp dwuthlubph vykunpndbnph twhwgsh htn juygws wohiwwnwuputp

NPS-h Jwupnignidp: Unwnn 1200 juwwph Ynpdpudwinh (PbWOs4) pmipknutphg
punugws NPS uwybiupndbnpt wbhpwdbon £ 5 hwunwndwsd ghwnwhnpdbpht,
npnughg dklypht (w-SIDIS) hwdwhbnhtiwl £ UUQL-h punudpp: Lwpulhtnud UGUSL-h
huntdpp Udbphljut Qwpnihl Zudwjuwpwith (CUA) b Opubjh Uhonijuyhtt Shqhluyh
bPuunhwnninh (bpwbuhw) hkn hwdwnbn ntunidiwuhply £ shtwljut SICCAS b skhuwljut
CRYTUR dbhpdwtbtphg uwnwugdus 2.05%2.05x20 ud® swthbiph PbWOs pmiptnubkph
owwmhljwljuu hwwnlnipjniuutpp, U Swuynbwlwtt  Hamamatsu  R4125

Inunnpuquuyunljhsubph punipugpbpn:



Qkqnp dwubhlubkph uwklwupndbwnpp (Neutral Particle Spectrometer, Jwd NPS)
ubpyuynidu qniynid £ jupnigdut wwpunwlut thnynud: Lwy jnipugdus HMS b SHMS
dwquhuwutt  uykfupndbnpubph  htn hudwwntn oquugnpédwdp wytt unp
httwpwynpmipniutp §pugh C upwhnid juwnwpynn ghtnuwthnpdbph hwdwnp:

2022 pYulutht owpnitwlyt] E juwwph Ynidpudwnh poiptnutph (PbWO4)
Atnpptipnudp CRYTUR (Qkjuhw) puybpnipiniuhg, tpwutg swthwgpnidp b oyunhjuljut
punipwgptph  uuninignidp:  Uwjhu-hnijhu wdhutbpht NPS  Juynphdbwnph  pojnp
dbjwhjujwt dwubkpp twpuywnpuungl) Bt hwjupdwt wpowwnwbtpubpp ujubne
hwdwp:

UUQL-h judph winudutp 9. Bugbynuywip, 2. Ujpngwip, 2. Qujuiyuup b G.
Ulpunguip dks  ubpppmud  mbbkgut  unphdbnph  poipknttph owyunhjulwt
Ubntuwgdwi, SEL-ukph b dwynijutph twprwyuwnpuwundwi gnpénid:

Llwp. 3.6-nud pipdws Bt wpuwnwiipuht wnopjujh wwwnkpttp:

‘Lljun 3.6.

Ukpjunudu Junphdbnph pojnp pnipbnttpp nbnunpus o obpdwdblniuhy
wpynnud, b Gpkp umiywlubph SEL-Ubkpp owwplnpku Ygyws bu pmiptnubtphtt b



dvhwgdws Ejwnpnuhluyh hwdwlwpghtt: Unudhfjuljwt dnntubpng juunwupynud B
twptwlwubt uinnignidubp, nphg hnn juknujuwdtt dbwguws SEL-ubpp (Ljwp 3.7):

Gunphdbnph mtnuthnjunudp thnpAwpwpulwt uvpuh bwppwnbudus Ehwuenpny mupgu
qupiui-wdnwh wlhukphi, huy NPS-n] wnwehti ghunuthnpdbpp’ dhiish 2023 p. dhpy:

3.7

) Judwbwjuiduwl Yndyuniyut gpdwh (TCS) twjuwgsh hbn  juwyduwsd
wpfuwtnwiptip

dJudwtwjutdwt Undyuniyut gpdwt (TCS) ghwwnwthnpdh wju twhiwghsdp
dhnjws L pugphwbpugyués wwpunbwghtt pwolunidutph (GPD) niunidtwuhpdwtnp,
dwubwynpuybku’ GPD E-h htwwgnindwlp, npp wnbsymd £ amlnimd wwpunnubbph
oupddwt wulpnibughtt Undbnht: Quhnmudubpp twpwnbudws £ junwpl) 4 < Q2 < 9
QEd%c?, -t < 0.7 QEd¥c? Yhubdwwnhl wnhpnypenwd, gputgkiny thnhiwqnptgnipiniihg



wnwowgwsd EEjwnpnt - wynqhwnpnt qnyqp, b Bnhwpjwsh wypnuntp: Lwpwnbudws
thnpdwpwpuwlut vwpwynpnudp juquws b puunn nunntughtt thigh wnpmniphg,
(ujiuljh  phkpwgws opwshughtt phpwjuhg, b phnklunpitph hudwliupghg GEM
ynnpphtwnwght ntwnklwnnpubkphg, ughtinnhpjughnt hnnnuljnuikphg i1
EEjunpudwuquhuwlut uynphdbwnpubphg (Ljwn 3.8):

2022 pluwluihl supnibwlptghtt wohunwbpubpp dpinjws TCS uwppun]npuwb
quiuqut wuwybklunbkph hwydupuyhtt nmudbwuhpdwip: Uwubwynpuybu, pydught
Unpbjuynpdwdp gnyg wnpykg, np pugunkinyg thughtt Unwnn pwpdp $nunyd wulnibwght
wljutbyunwtuh dh thnpp dwup, jupbkih £ wiphgipnud $ntiwghtt nhypbph hwdwhinipniup
juqhgit] phipkin] npuibip pinniik)h vwhdwbikphg tkpu, Uhtitnyh dudwbul] gunywd
dujuppuljh ypu wwhwywubngy TCS nhwptph gqpuugdwt EdEYunhynmipmiup (60 42g
dnuwghtt nhwpbkph hwdwpnipnit, 72% TCS nhwpbph gpuwugdwb ELhunhynipnil):
Lwputwwunpkt dpwlyt) E waiphgbph fEjupnuwght hwdwlwupgh junnigdwspp: Geant4
hwoqupliny quwhwwnyt) £ GEM ynnpphttwinnughtt ginklnnpubkpnid gpuigynn $ntughte
dwuthlubph pwnuppnippniup, b GEM  gphwblinputph  wpwbdht  juwbwjubpnud
wqnubpwttiph vywuynn hwdwpunipniup: Uowljyk) bu gusdp Eukpghuwny tinmhwupwsh
wpnuntkph  quuigdwl b inyhwlwbugdwh — dnnbkgnudubpp  oquuugqnpstym]
hnnnulnuutph b uynphdbwnpubph wgnuwuutpp, twb prhsph dudwtwlh swthnidny:
Upwlyt) E qpuiigynn (kupnntlbph (e+ b e-) {hgpbph npnodwl bnutwl oquugnpsting
puljunny $nunnth Jipujuiguwsd quugush puphuinidp: Geant4 hwpjwnplny gnyg b naipgty
Junphdtnptbpnid §ninwlynny vyuuynn pwnhwghntt  pnquubtph  pugniubh
uwhdwbtbpnid (hubp:

Lwumghdp  bwhhind  wupdwiwlwinpbt pignibdws, pudowlyl; b inphg
Ukpyuyugll] b Jlab-h hhinwgnunuljui spugphph Yndhinkghlt (PAC 50) hwunwndwib:
Undhwnklt pupdp L quwhwwnt] dpwgph mbuwfubt $hqhiuljut btyuwwnwlukpp, puyg
wnlujuby E hwununnidp hwoyh wetbing wwhwbeynn hunfbjju) hbnwgninnpyniakph
dwuwp thnpdwpupulwt dwuny:



Y+p—2>y*(et+e)+p’
s 7 ( ) P « Detect e*, e, recoil p’ in
coincidence
Scattering Chamber
(target cell, magnet coils,

LHe and LN Shields,

* CPS bremsstrahlung
photon beam

* UVA/Jlab NH; target,

Al windows) 1
transversely polarized
* Detectors arranged in 4
quarters, oriented to
2 target

* Triple-GEMs fore*, e, p
tracking

* Hodoscopes for recoil
proton detection/PID

* PbWO, calorimeters for
e*, e detection/PID

22
/ 5T mag.field

= Trigger based on
m calorimeter signals
= Added Forward Tracker
(not shown)

‘Lljun 3.8.
Uwubwlgnipinit ghnwdnnynjubkpht

udph wunudubtpp dwutwlgh] i C upwhh, SIDIS hwdwgnpéuljgnipjut wdkh
owpwpju, NPS U CPS huwdwgnpéwljgmipnittph bplpwpwpju dnnndubpht: udph
wunudubpp dwubwygly ku JLab-h unp ghnnwthnpdbph wnwewnplubnh puttwpldwu PAC50
thuwntnht, JLUG, Hall A/C, Jlab at 24 GeV energy, JLab with positron beam, husuytu twl EIC
Calorimetry, EIC Detector-1, EIC software dhwnhuqubtpht: 9. Fwunlbnujwuup dwutwlgh)
dhpohthuyh  wbkjpthjuwijwt hwdwjuwpwinid  Juyugws gqhunwdnnynyhtt  (Towards
improved hadron femtography with hard exclusive reactions, July 18 — 22, 2022, Virginia Tech,
Blacksburg, VA) qkljnigniuny:

Hall-D (thnpdwpupulut upwh)

1. Zwodbtwnnt dwudwbwluopowtnmd (2022p.) UUQL-Jlab Ynjupnpughuyh winwudubpp
dwubwlgl; B 7 thnpdwpwpuluwt  upwhnid  juunwpynn  GlueX ghwuthnpdh
wpjuwwnwptbphl:

2. Uwubwlgh) Eu 20 hinwJwp hippwthnjutph (shifts):

3. Tudph wunudubtptt wlwhynpkt dwubwlglh) Gt 7 tnpdwpwpulut upwhp
Enwdujuljuyhtt Ynjupnpughntt hkpwyjwp ghnw-dnnnydutpht, htiyyku twlb Production and
analysis wmdkupwpwpiu b tpljpwpwpju Bi-weekly dnnnyutiph:

Zpuunuwpwlndukp

1. M. E. Christy; T. Gautam; L. Ou; et al., Jefferson Lab Hall A Collaboration,"Form Factors and
Two-PhotonExchange in High-Energy Elastic Electron-Proton Scattering.", Phys. Rev. Lett.
128 (2022), 10, 102002.


https://indico.phys.vt.edu/event/51/
https://indico.phys.vt.edu/event/51/
https://inspirehep.net/literature/1849505
https://inspirehep.net/literature/1849505

10.

11.

12.

13.

14.

D. Abrams et al. , Jefferson Lab Hall A Tritium Collaboration, “Jefferson Lab MARATHON
Tritium/Helium-3 Deeo Inelastic Scattering Experiment.”, Phys. Rev. Lett. 128 (2022), 13,
132003.

D. Adhikari et al., PREX and CREX Collaborations, “New Measurements of the Beam-
Normal Single Spin Asymmetry in Elastic Electron Scattering over a Range of Spin-0 Nuclei”,
Phys. Rev. Lett. 128 (2022), 14, 14.

T. Gogami, P. Achenbach, ]J. K. Ahn et al., “Strangeness physics programs by S-2S at J-
PARC”, EP] Web Conf. 271 (2022), 11002.

T. Gogami, P. Achenbach, T. Akiyama et. al, “High accuracy spectroscopy of 3- and 4- body
AA hypernuclei at Jefferson Lab”, EP] Web Conf. 271 (2022), 01001.

F. Georges et al., “Deeply Virtual Compton Scattering Cross Section at High Bjorken”,
Jefferson Lab Hall A Collaboration, Phys. Rev. Lett. 128 (2022), 25, 252002.

D. Ruth et al., Jefferson Lab Hall A Ag2p Collaboration, “Proton spin structure and
generalized polarizabilities in the strong quantum chromodynamics regime”, Nature Phys, 18
(2022), 1441.

D. Adhikari et al., CREX Collaboration, “Precision Determination of the Neutral Weak Form
Factor of ##Ca.”, Phys. Rev. Lett. 129 (2022), 4, 042501.

S. Igbal et al., Jefferson Lab Hall A Collaboration, “Probing for high-momentum protons in
*He via the 4He (e,e'p)X4He(e,e'p) X reactions”, Phys. Rev. C, 105, (2022), 6, 064003.

S. Li, R. Cruz-Torres, N. Santiesteban, et al., "Revealing the short-range structure of the
mirror nuclei ®H and 3He.", Nature 609, (2022), 7925, 41.

S. Diehl, A. Kim, G. Angelini et al., CLAS Collaboration,
"Multidimensional, High Precision Measurements of Beam Single Spin Asymmetries in
Semi-inclusive 7+ Electroproduction off Protons in the Valence Region", Phys. Rev. Lett. 128
(2022), 6, 062005.

N. Zachariou, E. Munevar, B. L. Berman et al., CLAS Collaboration, "Beam-spin asymmetry X
for - hyperon photoproduction off the neutron", Phys. Lett. B 827, (2022), 136985.

S. Moran; R. Dupre; H. Hakobyan et al., CLAS Collaboration, "Measurement of charged-pion
production in deep- inelastic scattering off nuclei with the CLAS detector”, Phys. Rev. C, 105,
(2022), 1, 015201.

E. L. Isupov, V. D. Burkert, A. A. Golubenko et al., CLAS Collaboration, "Polarized structure
function our from m% electroproduction data in the resonance region at 0.4 GeV2< Q*< 1.0
GeV2", Phys. Rev. G, 105, (2022), 2, L022201.


https://inspirehep.net/literature?q=collaboration:CREX
https://inspirehep.net/literature/2160991
https://inspirehep.net/literature/2146198
https://inspirehep.net/literature/2146198

15. D. S. Carman, A. D’Angelo, L. Lanza et al.,, CLAS Collaboration, "Beam-recoil transferred
polarization in electroproduction in the nucleon resonance region with CLAS12", Phys. Rev. C,
105, (2022), 6, 065201.

16.S.J. Paul, S. Moran, M. Arratia et al., CLAS Collaboration, "Observation of Azimuth-Dependent
Suppression of Hadron Pairs in Electron Scattering off Nuclei", Phys. Rev. Lett. 129 (2022), 18,
182501.

17. D. Androic, D.S. Armstrong, K. Bartlett, et al., "Distribution Radius from a Parity-Violating
Electron Scattering Measurement.", Phys. Rev. Lett. 128 (2022), 132501.

18. R. A. Khalek, A. Accardi, ]J. Adam, D. Adamiak et al., "Science requirements and detector
concepts for the electron-ion collider: EIC yellow report”, Nucl. Physics A 1026, (2022),
122447.

19. R. Li, N. Sparveris, H. Atac et al., “Measured proton electromagnetic structure deviates from
theoretical predictions”, Nature 611 (2022), 7935, 265.

20. S. Adhikari, C. S. Akondi, M. Albrecht et al.,, “Measurement of Spin Density Matrix
Elements in A(1520) Photoproduction at 8.2 GeV to 8.8 GeV”, Phys. Rev.
C 105 (2022) 3, 035201.

21.S. Adhikari, C. S. Akondi, M. Albrecht et al., “Search for photoproduction of axion-like
particles at GlueX”, Phys. Rev. D105 (2022) 5, 052007.

Uwutiwgnmpinit EIC hwdwgnpdwljgnipjut wojumnwuputpht

EiEjunpnu-hntuwghtt Ynyuyntph  (EIC) ghnwljwt épwghpp guwhwwnyb) £ npybtu
UUUL-h Juplnpugnyt byguwnwlubphg dklp: EIC-p Yihth hp nbuwlh dky wdktwhgnp
Unjuyntpp: Ponp twpuyht HEjupnu-hntughtt Ynyuypbpttph hudbdwun gt §nibkiw
thugkiph pughwpdwt 100-1000 wuqud wykh dks hwdwpwluwinipnit: Uju Yihth
wnwoht Ukptuwb npwunbn wypnunuh b EEjwnpnuh hugbpp Jupng B phbknwgdl;: Uju
tquljh dkptuwt juywhnyh pwpdp Lukpghwutph b dhonijuyhtt $hghuyh pwgquyunh
tquijh niuntdbwuhpmipinitiibph unwpnudp:

EIC oqunnutph fudpkpl uydd dbunnpdus b, b Zuyuunwip hwtdhiu GUQL-),
ubpgpuyyuws t EEjunpudwquhuuut junphdbnph Untnk Yupn dopbjuygnpdwul,
twhiwgddwtt b Junphdbnph  twhiwnhyh  unbpsdwi nt nuntdbwuhpdwb
wohuwwnwupubpht:

UUQL-h unudpp wydd twppwyuwnpuunnid £ withpudbon iynipu-nbkuthjuljwut
puqu wju woluwwnwbpubphtt jhupdtp pungplybnt hwdwp: WUSRL-h mbophunipjut b
wdbphlyul pupkpupibph ogumpjuip Yunpnmglk] E Lwpnpuwnnp ubiyuwl]  hunnl
Ubpnnhll  wppjpwwnwupubph hwdwp (poiptnutph b $nun-EEjunpnuwgh-


https://www.sciencedirect.com/science/article/pii/S0375947422000677
https://www.sciencedirect.com/science/article/pii/S0375947422000677

puquuuyuwnlhsutiph ntumdtwuhpnipyniuikp): Unwohlju mmwphtbphtt vyt hwdwpdb £ b
owpnitbwlnmud  E hwdwpdt] dhpwqquyhtt uvnmwbnupunubphtt  hwdwywnwuhiwing
EEyupnuhjuny b hwwnntl suhhs vwppbpny, wyny pynud 22 YQUU twpuwpwpnipjut
Ghunwljut  §ndhnkh  hwjnwpwpws dpgnypp  swhws  21AG-1C028  Swslwuqpny
wnwownWn htwnwgnunipniutiiph wowljgnipju ghunnujut phuwgh i1
tupwljurnigyuédph, Wnipunbuuhjuliut  puquyh wpphwljwbugdwt hwdwp
dhutmtiuwjut wowljgnipjutt nmpudwnpdut dpgnypp swhws phdwh dhtwbutbph
hwpyht:

» Quunwpyb) i junphdbnph twpwnhyh ntunidbwuhpnipiniutibp:

Lwuh np Juwnphdbnph sun wbthuhjujut wuybklwnubkp unp tu, huly
npnoubipp qunynid Eu qupqugdw thniynid, pninp mEpuhjwlwbh pughpubpp
ntuntdbwuhpbint  hwdwp twhpwt EIC Jwnphdbwnph twhwgdnidp
Jipotwljutt wbuph phipkp hwdwgnpdbwlgnipjniup Juwenigk] E dh pwlh
twhiwnhwbtp' PbWO4 pinipinutph mwupptp Ynudhgnipughwutpny (3x3; 5x5
L 12x12, PbWOu pynipkinh swthubpb k' 2x2x20 uu?):
> Lwpuwwnhyh thnpdwplynidutp DESY-nid.

Onpdwplnidubptt hpwjwbwgyt] Eu DESY-nid, EEjwupnuubph thuondy:
®npdwupldtght 5x5 twhiwwnhuyh tutpghuwjh 61 Ynnpnhtwwnh
nudnnnibwlnipjniuubpp mwupptp oipdwumhdwbwihtt uydwhbtpnid (25°C,
10°C, -10°C u -25°C), Eikywmpnuwjht thueh 2, 3, 4 & 5 GE4 Lubkpqhwbkpp
ntupnid: Yuwnwpytght twl hnphqnuwjwt/ninnuhwjwug nhnpph
ujuwbwynpnid 5dd b 3dd pwykpny, YJwinphdbkwnph wpolbh dwunid Jjwuhsh
wnlunipjudp b wnwbg Yjwuhsh, b 6 wunhdwth wwunijnuny nt wnwg
wywunijnh: Ljwp 1-nid gnyg &t wpdwd Ywnphdbwupnid  Eubkpghwh
wiowwndwl wnguug wpyniupubpp nwupptp sipdwunmhgdwuutph nphwypnid:

HV Set to -25 C Setting
— Temperature =-25C
—— Temperature =-10C

— Temperature = +25C

2 2 8 =
Ak R A R L

o 3 B B8 8 B 8
T

diwi il lil g P YI  PPREIOT Tt d n .
0 1000 2000 3000 4000 5000 6000 7000 8000 3000 10000
Pedestal Subtracted QDG

Uljwp 1. Ukbnpnbwlwb pjnipknh (#9) Eukpqinhly vyklwnpp wwppkp
ohipdwuwnmhdwbwhtt yuwjdwhbbpnid:



Zpuwnwpulnidbkp

1. J. Adam, L. Adamczyk, N. Agrawal et al., ATHENA Collaboration, “ATHENA detector
proposal — a totally hermetic electron nucleus apparatus proposed for IP6 at the Electron-
Ion Collider”, JINST 17 (2022) 10, P10019.

2. C. Fanelli, Z. Papandreou, K. Suresh et al., “Al-assisted Optimization of the ECCE Tracking
System at the Electron Ion Collider”, Nucl. Instrum. Meth. A 1047, (2023), 167748.

[rEw b dhpuniwg $nunnuiipny dhenijubph LEnpnudp b $puqubiinnmghw

VEjudup® $hg.dwp.ghn.phljuusdnt U. dudlngjut

Yuunwpnnubp U, Uwpqupui, 2. Qwppuiywi, U. Uppwhudjub, 9. Rwswnppub, 2.
Ejpuljut, (. Upjuquub, U, Uupquppub, N wswwnppub, Z. Gnunndjub, U. Uudwuput

udph wohuiwnnwlhgubpp dwutwygl; o htnlyuw) twpwgstph vwhdwutbpnid

hpwjuwbwgynn womwwnwtpubpht.

1. Ghunwlwb dptiph Ywd jwpnpuunnphwitph Udpuyindwubt Uewlgnipjui
2020p. Upgnuyph ppudwounph, Swslwmghp  20TTCG-1C011, Ykphwghp
«MhynJuypjuiught dnqujuimpudp  Epypoppujut K EJupnuubph
ntnkljnp A hhybpuhonjubph hbnwgninnipynibibph hwdwps, nEjugup’ U.
dudlynsjuls, Junwpnnbp $uqe U. Twpqupjub, $igpe 9. Gulnjui, $ugp U.
Uppwhudjul, 2. Gnunntjub, $htwbuwlut swfujubp 57,000.0 huqup 22
npud, junwpuwi dudljln’ 01.10.2020p. - 01.10.2023p:

2. Yhpwnwlwb Uppyniuph Qtnppipdwit ninnqus 2021p. dpgnyph npudwunph,
Swslughp 21APP-2B012, tplwghp «YEd Eubpghwbbkpny bklnpnibtph
qippupdp hwdwhnipnitubph - wupnypwdlh  uwjwbwynpny  hwdwlupgy,
nthujup’ $ugp 2. Epuglyui, junwpnnubp 0. Upduqub, 9. Puppulusjub,
U. Uwndwpul, & Uniuib, 2. Onhpupjul, $hiwbuwlui sunjujikp 30,100.0
hwqup 22 npud, junwpdwt dudltn' 04,10,2021p - 04,10,2023p:

3. NMuwydwbwgpujht (phdwwnhl)) Shtwbvwynpdwt 2021p. Upgnyph npudwpunph,
Swolyughp  21T- 2J133, Jbkplwghp  «Npynduypljutughtt  £pnnipyniukpnd
twiunlwpnigqusépubph pwbtwnnughtt Jhdwljubph Jjubph wbnnnipnibtbph
uklunpy, nEjudup 9. Qulnpul, junwpnnibp $uqe U. Uwpqupub, U.



Uuwghpgul, nge U. Twnmudjut b U Uwhwupub, Shtwbuwlub swuduijikp
22,500.0 hwquip 22 npud, juinwpdwb dudlln’ 01.10.2022p. - 01.10.2024p:

4. UQSY, "RF timer of keV electrons":

NMuydwbwgpuiht (phdwwnhl)) Shtwbuvwynpdwt 2021p. dpgnyph npudwunph,
Swoljughp  21T- 1C164, Jkptwghp «Owip  Uhomlukph hiuptwlwd b
huplunpuljwt  pudwidwi  hwqugmnun  wpnghubbps, nhjujup U
Puqupklyub (6M2), junnwpnnikp 100/3 pudphg M. wswnpyub:

Cupnibwlyty] tu (}2 puydiph twhiuwnhwyh wnbuwluwt b hopdupupulut
niunidbwuhpnipjniiibpp: Udthnthyl) GBu uhupuphthqugwsé juqbph Jpu unnwgqus
wpyniupubipp: 8nyg £ wpdl, np hwdwlupgh dwdwbwluyhtt jnisnpnibwlnipniup
Juqunid E unwn 10 wy (Wywp 1), huly juyniimpyniip 0.5ud/dwd (aljwp 2):

— 15 w 100
E i c E
,E, g apE Mean = 0.96
o E Sigma = 0.010
> 10k o = :
. S 80F
- S F Mean = 1.07
i A o 70 Sigma = 0.010
5[ _ £ [ i
! 2 S
0 -o 50;_ agma = U012
- Mean = 1,29
5 " A & 40; Sigma = 0.014
‘-‘1. - 30;
—10:— 20;
C 10F
gl L b Lo b L £
=15  -10 -5 0 5 10 15 8.9 1 1.1 1.2 1.3 1.4 1.5

X [mm] ¢ [ns]

Ljwup 1t Qup. Qpubgqus dnunkjunpntubph 2-7F wuwunlbp: Cpowtwgsh
JEuwnpnuh JEnp hudwyuwunwupwind £ dnlnruugdwmtt pkdhdhtt (122 wbownws):
Cpowliughdp juqkph htwn ns uhbjupnihqugdus 500U02g b2 nuownm] upwbw]npud
EEjupnutubph  wuwwnlbtpt  E SGnoibwdnp fhunbkpp hwdwyuwunwujwbind B
uhtjupnthquyws nuownny upwbwynpdws EEjnpnuutph thoyuyght pupjunidutphti: - Ug.
twunjuwypljwbubphtt  dinpowipyus uvpwuwynpqus  EEjupnuubph  thnybph
puplunidiikp qugbph htwn uhijupnthqugws (b2 qupinh phupnid:
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Run number

Ulun 2: Zweonpnupwn swthyws dudwwljuyghtt jnisnnnitwlnipniup Ukl duddw
pupwgpnid:

Zuwonnyl] b unwiw) $ninnkkljinpnuubkph vyhpuqwdl upwtunnpuiwi wunlbp’
Yhpwebkiny btpynt ppwup dnn (2 hwdwpwljuwimpmiuubp (Vup 3): Uju dbpnnh

Jhpwenuip pny fuw bwwbu dkswght) uwppunpnidh phtiudhl] whpnyep 2] —hg
dhtsl nwubyul] bwunyuypljjubutp:

Yvs X

Y (ns)

saadaasa lasaa lasaalaaaalasnalaasalosay
8 0 6 0 5 10 15 20

Uwp 3. Upwbuwnpluws $nunnkEnpnubph wunlbpp dhwdwdwiwl bplnd
500U2g L 550U'2g [*Z2 nuipnbkph nhupnid:

Cupnibwldl] G nuumdbwuhpnipnibtitpp pwpdap (1-10 Qzg) 2
hwdwhiwjwunipjniiubph mhpnypnud, husp pny] juw buybu (wbqudubp) judugit;
uwpph musnnujubnipniip unnwbnupwn 500 UZg —h htwn hwdbdwwn: uunwpdb) Gu
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Uwpqupjuth Ynnihg

3. Universal Journal of Lasers, Optics, Photonics & Sensors (UJLOPS)
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huppwljupdh  dwpwquypnidp jwpwyjwpnn pwnubptbp: Ywwunwpdb B
htwnwgnuinipniutttp  ATR  (attenuated total reflection) pniywugwué ubkppht

winpunupddwt dkpnyny (Lwp 1):
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Lwp 1. @nyyugdws 1phy winpunupddwi (ATR) dkpnph ujubdwnhl tbpljujugnidp:

Uju dbipnnp tupunpnud £, np hudpulupdhp funwuquyypt wihgunud L wyn mhpnypnud
Juunupbjuybu pwthwighly wjdwunh pniptinh dheny b pughniy dhtsh 2 dld
ubpputhwigbiny tuniph dhol wunpunwotnd bk tw pny) B wwhu quuhwwnby
dwnwqujph Jutdws b winpunupdduws pununphsubph htinktuhynipniuubpn:
Ljwp 2-mud ubpluyugdws Eu wnjhunhonih hwppwlh Geowobpun  kghpugus
qpudting yuwndwsd b syyuwndws Ynnukph ATR swthdwdp unnugdus uyblupubpp:
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Lljwp 2. Mnjhunnhpnih hwuppwlih gpudting quwndws (updhp) b syyundusd
(Quwniywn) Ynnukph hudpuwljupdhp Lunuquyypubph fubdwbh vybljunnputpp:

Uju uyklunph Jbpmnidnipiniithg hkwnbnid E, np np (kghpugdwsé wnnippnunpuwnhly
qpudtth punuipp, nph hwunnipniip twindbwnpujut k, winpupupdund k
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hwpunwinid tu: Upmyniupnd hudpwljupdhp nyup jubunwdp (nrunh b hEnwqu
Sunuquypnidp) puthwigmd E hul] winpunupdndp nudbqugynud: Gw b poyp b
wnwihu pnnupll] hudpwlupdhp dwpwquypdut dnup:fudph Ynndhg Juwnwpdbp
gpudtiwhtt punuupttph nu wkpnnyuihwnitph Jpu dhtsh 17,6 UL Lubpghwyny
wypnuntwhtt thdugh ubkpgnpénipjutt wnbsynn htnwgnuunipnitubp: 2wl b
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dUhwpniptinhg wwwnpuwunjws hwppwlih Jpw, puwth np wyi puthwighl L urdus
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Juwnwpyl] b qpudpktiuyhtt punuuptbph hbnwgnuumipnitutp Horiba Xplora plus
pudwiyut dwtpunhnwljuwihtt uykjunpndbnph dhongny Ljwpugpus swhnidubph
b uytwnpu] wbhwhgh dhongny puguwhwynygt] b pJunnuyghtt $hghljuyh nbkunipjut
opowbwljutipnid ybEpnidyt Lu hhojwy btwnyniptphtt wntsynn dh owpp dhqhjuljue
tpunypubp: Unpwhuh wpynibpubphg Gt gpudbith oyuwphluljut hwwnlnipjniubkph
Jypu jpwntnppujhtt b wnunppgdws unjkynijutph ttpgnpénipjut puguhuwynnudp b
wjp juwntnpnubp nt wnunppgyuws dnjklnyubph dhengny qpudpkuh owyunhlulwt
hwwnlnipniuutph jupwdwpnudp: Lwpdime Spwgpuyhtt dhowduypnud  qpyby B
dpwgptkp npntg Jdhgngny U National Instruments-h wjjwjuswthwljui  uwpph
gnpéwnpUudp hbwngnunyl] i bwinjwunpnigqusépughtt b twbinpunubuptubph Inpn-
Udwytpught pinipugpbpp (Lywp 3):



Luwnp 3. 4UL swthniubph LabView wyyuwnnthwtip:

Punuiupubph tjundwdp nipnuhwjug LEjunpujut quonh jhpundwdp hwennyt) &

unbndt] wpgbpywsd gnup gqpudkuh gnunhwlut  Jupnigquspmid:  Zwennyl) L

LEjupujut  nuwymh L
hunnpuljuimpniip thngnjubny junensughthg BEunpniughth: VY. 4 (a) -nud
ubpyuyugqus E otpwmbkph wnippnunpuwnhl puuwynpjuénipjudp  sjkghpugus
Enwotipn qpubtth YUL-p: Uj nith ny gduyhtt inbup, hyp wuydwbwdnpyuws E nuownh
wqnbgnipjudp pwpdniiuy jgpuhptitiph Ynughinpughuyh thnthnpuntpyudp:

0.000005

0.000000

Current (A)

-0.000005

-0.000010

lEghpuwt  Yhpunnipyudp

(a)

Voltage (V)

Current (A)

-0.0001

-0.0002

0.0002

0.0001

0.0000 -

Yuowupt]  kpghthu

(b)

Voltage (V)

Lljwp 4. 91ighpugqws b (kghpugyws, skpnbph nnnippnunpuwnhly
nuuwynpjuoénipjudp qpudpkh ynjnn-wdwybpwht punipugpbpp:

Lighpugdwt punphhy htwpunp b jhunmd pwpdpugul] dEpdhh dwljwupnulh
nhppp gqpudth gninhwjut junnigyuspnid, htiy wpnniupnid hwnnppuljunipjut
gnuiuinid wnwy Lu quihu qpunbgqus Yhdwlutp: Uy Yhpy wuwsd wybjubunid E

hunnppujwinipjut fEjunputtbp puwbwlp, ntunp, bujubunptt pupbjudynid k
punuuph hunnppuljubnipiniup, b YUE-1 niukunud £ gdwjhtt inkup (4b): Uwljuyt 18



Utd tubkpghwyny wpnunbughtt thigny Lwnwquypdwd phwypnid Wfwwndl) E np
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Jhpwndwdp httwpwynp k qputgynid E dhpwduyph b tdniph obpdwumhdwbiubpp b
punn wynd qpupkliughtt punuiph dpu Yhpundnmd b hudwywnwuwb jupnud
Junwduptih (Eghpugdwdp obpduwyhtt  Jwpwquypdut $ntip  Junwdupbno
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wnjunmpmniup: fudwubyjut uybunpnd - wew, poiptqugutgh phbtlnubph
dwljupnulp punpnonn D whih hwdbdwwnwlwb thnpp hunbbuhynipniup (b, c)
hniomid E np unnugdwé wnnippnunpunhl] gpudbuwghtt punuptubpnud nEdEljnukph
dujuppulp pwduwlwbwswth tnpp L hwdwtdwt  dEpnnubpny  uvhuptqus
gpudttught  pwnubpubph  hwdbdwnnipudp: Uwluyt  (kghpugdwsnipjut
dwjuppulp pwpdpugubnt phypnid wdbjuwinmd E twb pEdblnutph D whlh
htnktuuhynipyniip  (a). Udnipukphg owwnbph  hwdwp swhdws npudwiyub
uybklunpubpp qpudbkiwhtt punuuputphtt punpny D, G U 2D whlykphg quun
wupnitbwlnmud Bu twb JdEY wyp thnpp whl (D), npp nbnuljuydws E 1605 ud'!
wnhpnijpnid:

Uju whyp dwwnbtwbpnid t uhiphqusd qpudbiughtt punuupubph kghpugdws
1hubtn: Qtighpugdws udniputiph nhypnid (c) wju whip pugujuynid b Uyt wnwyby
Ukd hunbuuhynipnit mth wjt tdnpubtph Unw, npntg (Eghpugduénipjut
Uwlupnulp wjbih pupdp k(a):
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Luwnp 5. Swppkp (Eghpugusyws (a, b) b siighpugyws (c) innippnuwnpunhl] gpudpkh
otpnntph pwdwiywb gpnidubph vyklnpubpp:
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Uhnphnidh *2°Nb, *eNb, L #™"Nb hqnuunwutph hwdwp unwgybk] b dnunnuubph thueny
Uvhohttwgyws Yupwsdpubph Jtpwpbpu) ndjuyutp, npnup jpuginmd Eo bwjulhtnud
unwugdws dbkp wpyniupubpp 30 UL, b 40 Ut Eubpghwubph hwdwp: Yunwupdl) o
nbuwljut  hwyduplubp GEANT4 Spwgpujhtt  thwpbpny dnunuubph  uwyblunpp
unwbwnt hwdwp, twlb TALYS 1.95 U EMPIRE 3.2 dhonijujht Ynptipny dhohtt junpgwspn
npnotint hwdwp: Unwgws wpyniupubpp hwdbdwndt] b wnju thnpdwpupuljut
njjujubph htwn: ‘Ljwp 1-nid pEpdus G 2°"Nb hgqnuunujh hwdwp dbp Ynndhg vnwugjus
nkuwlui b hnpdwpupului nfjuibpp gpujuinipmniind weljw wfjugukph htwn
hwdwwnbn: bPusywbu tGpunid £ Vjwp 1-hg, ujpwjubph vwhdwbbbpnid dbp wdjuubpp
hwdpuljunud B htisybu mbuwut, wyjtybu £ wy hbknhttwlubph wdyujukph htw:



——TALYS 1.93
natNb(y,n)*”=Nb
45 —— EMPIRE3 2
40 Present work TALYS-1.03
35 Present work EMPIRE-3 .2
LFRahman2010
30 ;
HNaik 2013
25
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Lljwp 1. **»Nb hqnuanujh hwdwp TALYS 1.95 & EMPIRE 3.2 dhgniljuyhti Ynntph dhongny
hwoyws vhohtt juinpusputiph hmdtdwwnnmipiniup thnpdwpupuljub wndjuubph htwn:

Swiwnwih phpwjuh Swpwquypdut ghnnwthnpdh hhdttwljuwb btywwnwlp punipju
Uk phs wnmwpwoéuoénipnit niukgnn (0.012 %) L Gplup wwpnn (10 wwph) #¥"Ta
wnwewgdwl Junpjwsdph guwhwwnnidt kp: Unwowplyt k inp dbpnr #"Ta wmnwewugdu
Jupuwsph quwhwwndwt hwdwp, hhdujwés GEANT4 spugpuyhtt hwpbtpny juunwupwus
hwoqwplh Ypu: Fhwhwinyby E hgnubp hwpupkpnipynibp’ #meTa hqnubp qniygh hundwp:
Uunwugyuws wpmyniupubpp pipdwsé tu Ungniuwy 1-nud:

Unyniuwy 1. Smtinwh hgnunnyutiph hwdwp dhohtt juupdusputipp b hgnukp

hwpwpbpnipiniup:
Flux-weighted average cross section (mb)
Theoretical results
natTaty
TALYS 1.96 EMPIRE 3.2 Experimental results

1808 143.87 137.27 135.61+15.49

R.Bergere GEANT4
180mTg 11.31 12.22

8.18+0.93 9.12+1.04
180t0tT'g 155.18 149.49 143.79+3.62 144.73+16.52
ICR 0.07 0.08 0.05+0.0085 0.06+0.0095




bPuswbu b&pnmd £ Unmnuuwly  1-hg, uwnwgwsé wpmynibpubpp  upuwjubph
nwhdwbtbpnud huwdpulunid Eu mbkuwjut hwyduplutph htw:

Cwpnitwlynid bt thnpdwpupulut ndjujubph dpwlnudutpp mwtnwh dniu
hgqnuinwyubph hwdwnp:

Swpmbwlytk] ki ghlynunpnt C18/18-h Ypw ghriwthnpdbpp ypnunnt hwpnigws
ntuwljghwitiph gpgndwt $niujghwbph swhdwt tyuwnulny, oqunugnpstiny thwptpe-
phpwjuh wunhjugdwt dkpnyp: SRIM/TRIM épugpujhtt thwptph dhongny juwnwpyby k
Untunk-Swpn hwpqwpy phpwjuttph wdpnng thwptph b pununphy thwjjuphptnutph
hwuwnnipiniup, husywbu bwb pmipwpwbynip phptnnud wpnunnuubph dhohtt Eubkpghwi
npnotnt byuwnwlyny:

Swnwquypyl) E phwljub qunnihuhnudp ®Gd pdolnipjutt Uk hhwnnwppppnipnil
ubkplyujwugunn B52Tb, Tb, L ¥'Tb hgqnunnuutiph unwgnidt ntuntdbwuhpbnt hwdwnp: Ujy
tywunwlny hwdupyl) t phpwpbutph thwptp, juqudus 11 btojulhg: Qupbpnp
punugus £ Gd — mumdtwuppnn phpwju, Cu — wpnunbubkph thigh Untthwnp, Al -
nuinunbkgnighs: Swnwquypnidp juwnwpyty k18 UL, Eukpghuwyh ywpnunntuwjht thugny, 1
UjU hnuwipny, 10 pnyt nbnnnipjudp: Swpwquypdus Gd b Cu phpwjubtpp swthyk) G,
wydd juunwpynid £ wndjuutph dowlnid:

Uup 2-mud phpdwd b wpnunbubph hnuwiph wjugnuip’ thwpbkph  dheny
wligtihu:

Proton current

0.80 4
[ ]

Current, mka

0.70 +

0.60 4

0.50 4
B Protoncurrent

Poly. (Proton current)
0.40 4

0.30 4

0.20

o 5 10 15 20

Proton energy, MeV

Lljwp 2. Mpnunnutbph hnuwtph twgnudp thwpbph dhony wugubihu:

Lwhiwwnbuynid £ junwpl) ppujut wbwgh (*Sn) Jpw gpgndwt $niuljghwutipnh
niuntdtwuhpnipymin  C18/18  ghljnuuipnuh  pmipu phipwsd  wpnuntuwghtt  thugh



ogqunuuugnpsudwdp: Uhonijuyhtt nbwljghwtbph Gjpnid unwugwsd dwiphph (Sb-stibium) npny
numhniniyjhnikp (op 2Sb, 24Sb) mibikt wywhuh wpnhdwt wuwpwdbnpkp, npnig
ounphhy npuwtp Yupkh b dhonijuyhtt pdolnipjutt Uke oquuuugnpst] npytu ninklignn
ynmiptp: Lutth np wbwgp hwiinhuwiunud £ hwdwdnydwsputph uplnp pununphs, wuyw
npuw Unnnghwjh, kenghwyh b dwodwbnipjutt Juppwgstpp jupbh £ niuniduwuhply
dwiphph hgqnuunnuyubph hknwgnunnipjudp:

mSn(p,xn) nhwlghwubph hwdwp Jwwunwpdl] Eu Jupdwspubph b hgndtp
hwpwpbkpnipniuubph nbuwlwbt hwydupljubp TALYS 1.95 U EMPIRE 3.2 §nptph wnwppbkp
Unnbkjuiph dhengny: Syugpjuwsé woppwwnwipuiph htn hwdbdwwnnipyut tyuwwnwlng
hwoquplutpp Juunwpyt) tu pnjnp htwpuwynp ntwljghwbph hwdwywnwuhiwb okdhg
dhtisl 70 UED whpnypnid: Bdojuljut mbuwtlniithg hbnnwppppnipnit ukpjujwuging
124Sb nunhnhgqnunnuh hwdwp hwpduplubpp b gputg hwdbdwwnnipnitubpp mywugpdws
wojuwnwiputiph htwn pEpdus Eu Ljwp 3-nud:

—— Talys 1.95 [Idmodel 1]
natSn(p,xn)1245b :
—— Talys 1.95 [ldmodel 2]
—— Talys 1.95 [ldmodel 3]

—— Talys 1.95 [ldmodel 4]

flr

—— Talys 1.95 [Idmodel 5]

o8 BB

——Talys 1.95 [ldmodel 6]
¢ V.I.Zherebchevsky 2016
M.UKhandaker 2009

A, Hermanne 2006

Crosssection [mb]
=

R i &t
P I e e .

0 10 20 30 40 50 &0 70 B
Energy proton [MeV]

w)

nat Sn(p,n)1245b

——MSD 0, MSC 0,PCROS 0.HMS 0
——MSD 0,MSC 0,PCROS 0.5 HMS
25 —g'ISDU, MSCO.PCROS 1. HMS 0
——MSD 0,MSC 0,PCROS 1.5 HMS
—g-ISDO,.\‘ISC 0.PCROS 0.HMS 1
——MSD 0,MSC 0,PCROS 0.5, HMS
—?\‘ISDU,.\‘ISC 0.PCROS 1.LHMS 1

MSD 0.MSC 0.PCROS 1.5, HMS

L] ‘l,"I.LheIebchevs]sy 2016

M.UKhandaker 2009

+ AHermanne 2006

0 10 20 30 40 50 60 70
Energy proton [MeV]

P)

Lljwp 3. 2Sn(p,n)?+Sb ntwljghwibph hwdwp gpgndw nruljghwtiph b thnpdwpupulju
njuikph hwdbdwnnidp wuppkp dngk)ibpn] nkuwlw hwyduplikph hbn' w) TALYS
1.95; p) EMPIRE 3.2:



Luwp 3-hg tpunwd E, np TALYS 1.95 U EMPIRE 3.2 Unpkph pnjnp dnpbkjubkpp
tjupugpnid ki thnpdwupwpulut ndjuubkpp:

Ljwp 4-nud  phpdwd  Eu

natSn(P’Xn)IISme

ntwlghuh hwdwp gpgndwub

$nryghwitkiph b thnpdwpupulul ndjuibph hudbdunnudp TALYS 1.95 U EMPIRE 3.2
dpwqpuyhtt thwpbpubph nuppbp dnnbjutipny nkuwlwt hwyquplubph hbw:

Cross section [mb]

natSn(p,xn) 118mShb

40

60 80

Energy proton [MeV]

nb]

w)

natSn(p,xn)118mSb

Talys 1.95 [ldmodel1]
Talys 1.95 [ldmodel2]
Talys 1.95 [ldmodel3]
Talys 1.95 [ldmodel4]
Talys 1.95 [ldmodel5]
Talys 1.95 [ldmodel 6]
M.U.Khandaker 2009

4 A Hermanne 2006

)

‘Llwp 4. »Sn(p,xn)"8mSb ntwljghuyh hwdwp gpgndwt $niuljghwtibph b thnpdwpupulju
nfjuikph hwdbdwinnudp wwppbp Unnbitkpny wkuwlwb hwygupljubph htn' w) TALYS
1.95; p) EMPIRE 3.2:

Llwp 4-hg bEpmd E, np wmbuwluwb bpynt dnophkjt B pwdulwbht jumy Gu
Jutjowgniowlnid thnpdwpuwpuljut ndjujukpp gusdp tutpghwubph nbwpnid, tpp mknh



E nibbinud Jkly ubjunpnth bdhupw b phwlghwt juwnwpymd £ dbkl hgnuinwh {Jpu:
Eutpghwtt wgkihu TALYS 1.95 UYnnp jubjowgniowlnid b gpgndwitn dntuljghuyh wdp,
dhtsntin EMPIRE 3.2 Ynnh ny vh udnplnid wyny wép sh gpubnpynid: Uw Jiuynud £ wyl
dwuht, np wbuwlwb dnphjubph qupqugdwt hwdwp wthpwdbon b plunguyul

thnpdupwpuluwb ndjuubph snbdwpwp:

Ogquugnpéjwé qpujutinipinit
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20TTSG-1C006  swdlhwgpny nppuwdwounphh  opowtwlutpnmd  unbndyl; &

hwdwgnpsulgnipjnit GUL Ununp Ytwdh hwdwjuwpwih ypndtunp 9. Swuh hbw:

Stnuljut ghnnwihnpdtph pbpwugpmd swpnitwlynd £ hwdwgnpdwlgnipiniup

BNz Uhonijuyhtt $hqhljuyh wdphnh ghnnwpiwnnnubph htwn:

20TTSG-1C006 - «U.Ujhppowiymth wbdwb Uqquyhtt Ghunwlwt Lwpnpuunnphuwgh

wpwqugnigsuhtt umppwynpnidutph ypw hhdtdws gwsnp tukpghwukph


https://geant4.web.cern.ch/
http://www.srim.org/
https://www.sciencedirect.com/journal/nuclear-physics-a
https://www.sciencedirect.com/journal/nuclear-physics-a
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https://www.sciencedirect.com/science/article/abs/pii/0375947468904338?via%3Dihub#!
https://www.sciencedirect.com/journal/nuclear-physics-a
https://www.sciencedirect.com/journal/nuclear-physics-a

Upgnijuyhtt dhqhljuyh Jutnhpubkph iddwt hwdwp jupnpunnphwh
uwnbindnuu»

Phlugh nhjudup Ynipehiyul Updkh Tupnuih
«01» hnljunbdptp 2020 p.-hg Uhtisl «30» ubwywnbdpbp 2023 p.
dhuwtvwynpdwti swathp ' 55,000.00 hwqup 22 pud, 3 tmwph, 5 wunud

21T-1C095 - «Owphph Yhpwnwlwbh tpwbwlnipjutt pwunhnhgnunnuubph uwnwgnudp
C18/18 ghljjninpnuth ywpnunuwjht thugh vhongny»
Phlugh nhjudup Ynipehiyul Updkh Tupnuih
« 01 » hnljuinkdptp 2021 p.-hg Uhtsh «30» ubkwyunbdptp 2023 .
dhtwuwynpdwt swthp' 15,000.00 hwqup 22 npud, 2 wwph, 5 wigud

Tudph winwdutptt hwunbu tu B4t dh owpp nuy (pudwtidnitiph ubpunid)
ubdhttmpttpny b ubkpluyugpt] b hpktg juunwupws wrhiwnwbpubpp b uvnnwugus
wpiyniupubpn:

Tudph  wbnudubpp pungpyus btu btk dhowqquyhtt  JEpuyuunpuundut
Spugplipnid: Uwubun]npugbu’
Uliniy Nkwnpnujub — University of Basque Country, Phjpumn, Puyjmihw, nlnqnipniip 2
2upuip ‘
Mnqu Udbknhujmt - Fhpdhtughwdh hwdwjuwput, UES Fphunnwtthw, mbnnnipjniup 1
wdhu
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Swdn Pnuwyhtt jupnpuninphuynd junwpjws ntwnidbwuhpmpinibttp

NEjudup’ Lunt Mnpnujui

Yuwwnwpnnbbp 2. Qnupwiyub, 9. Nnnpnunyd, S. Lnpwbeyut, U. Udhpluwbjub, U.
Ujkpuwtyui, O. Mnnnunyw

1.

UUQL-h gdughti HEjwnpntwiht wpuqugnigsh ypu Ee = 30 UL dhohti Eukpghwyh
ntypnid wnwohti wbqud skdwdtpd  whpnypnid hbnwgnudl] £ wpghjuljdub
Swnuqujpdwlt  dnunntubpny hwpnigjué 2°Bi(y, 4n)?*®Bi ntwlghwt  (otduwght
tubpghwt' Ey = 29.5 Utd): Quinlk] t wyy wpnghuh $nnnutbph uybljnpng
Uhohttmgdus YunpJudpp  <o> = (1.95+0.22) up, husp Ukl Yupgnl] ghpuqubgnid
TALYS1.9 dnphh Juwbjuwunbuws wpdbpp: Ldwt wnwpwdwjimpmniup jupnn b
yujdwiwynpjws 1hul] wyt pwiny, np dnphpnd twpwnbuquws st Ynnkjugdus
(nhgntwbiuwyhtr) UEpnpntiughtt hwdwlwpgbiph wrwewgdwt htwpwynpnipiniup, hush
Ykpupkpjuy  Yhpokpu unwgdl] ki hwjuwunh ndjuyikp 2.4 Ukd nhqniwbuughl
tubpghwyh nbwpnid (M. Duer et al, Nature 606 (2022) 678): Cuwn tplnypht, dkp
phunwuplws pwnwibjnpntt  hwdwlwpgh obtdwdbpd  wnwowgnidp  Juwpny L
hwinhuwbw] wmtninnujh JYuynipinit yipghtthu nkqgnwbuwh punyph YEpupbpyuy:
Qhunuwthnpdh wpynibpubpl pignuindl) B hpunwpulpdwh' A. 0. Arekcansu u gp.,
“Ilonck TeTpaHeiTpoHa B peakiuu QoTopacuielienus sxpa BucMmyTa’, accepted for

publication in the Journal of Contemporary Physics (Armenian Academy of Sciences).



2. Tuwpnitwlyl) E UUQL-h EEjupntwhtt gduyhtt wpugqugnigsh ypw 21.5, 28, 30, 35 b
55 Ukd uwhdwbughtt Eubpghwibpn wpghjuldwi  $nunbiubph  thugbpnyg
Swnwqujpywués wwppkp phpwpuutph, htsybu twb Udnyuwph  dEpdwluyphg
Jtpgws hnnh tudnwubph quddw-uyblnpuwswthwlwb Jpnisnipniup: E. = 28 ULd-
h nhypnid Lwnwqujpywé hnnh tdniph JbEpndnipjut wpyniupmd swthyl) ko
Unniuwy 1-h Epipnpy ymiyuynud tpluyugdus (y,n) mhuyh nbwlghwubtph Gipkpp,
npnig hhdwt ypw quwhwngt) ki hklnwgnunynn hqnuuinwubph (280U, “Ce, 13Cs, 8¢Sr,
#As, %Ca) L hwdwywwnwujwbt wwppbph (U, Ce, GCs, Sr, As, Ca)
nwpwdywoénipiniutibpp (Unpnruwly  1-h snppnpn uniyuly):  dhpohuubpp
hudbdwwnyt] tu wnlw wnwppkp swhnudubph wpnyniupuiph hbn (Ungnuuwly 1-h
tppnpn wnibywy), npnup Jipgdwd ki htnbyw) wnpniphg https:/en.wikipedia.org :

«The abundance of elements in Earth’s crust»:

busywbu htwnlnwd E Upgmnuuwl 1-hg, dbp sunhnudubph wpmyniupubpp ghqhnudh b
unpnughnidh hwdwp hwdwnpbjh Gt wnw wnydjujutph htw, nipumth b giphnidh
hwdwp' 2+3 whqud wkh gudp, hulj wpubth (huntnh) hudwp 3+5 whqud  wkh
pupdn: Znnh tunipubpnid wy) mwuppbph (Mn, Co, Ni, Zn, Mo, Au, Cd, Sb, Hg b wyjjh)
nwpwsjwdnipniup npnobnt hwdwp twpwnbuynid £ unwbw)  wihpudbon
njjuitbp wyy phpwpiltph pu (y, n) pbwlghugh  Yupjwusph Jepupkpurg: g
wpjnwnwipbpt pipugpnid Eu:

Ugniuwl 1. Zhnwgnujws  hnnh Gdnpnud wwppbph  nnupus]usmpniip
hudbdwinws wnlju ndjuubph htwn:

Swpp | (y:n) nkwlghwt | Swpph twpwsjusnipnit | Swpph twpusjusnipniip
pun quibiqqush (puin welw | hEnwgnn]ws hnnh wdnnud
wjurjubph) % puwn quiiquish %

U 287 (y,n)»7U (1.8:2.7) E-4 (0.78+0.27) E-4

Ce |4Ce(y,n)®Ce | (6.0+6.8) E-3 (2.09+0.19) E-3

Cs | '®Cs(y,n)2Cs | (1.9+3.0) E-4 (2.16+0.23) E-4

Sr | %Sr(y,n)®Sr (3.6+3.7) E-2 (4.04+0.47) E-2

As | BAs(y,n)"*As (1.5+2.1) E-4 (7.31+0.70) E-4

Ca | “Ca(y,n)¥Ca 3.63+5.00 2.52+0.23




3. Cuwpnitwldbt; E C-18 ghymnupnth  dJpu 175 ULd ulqpliwlub Lubkpghuyng

wpnuntkph thighpn] fwnwquypdwsd wwppkp phpwpubph (uyn pynud nulne,
pnphnith b nipmth phpwpttph) quidw-wlnhynipjut JEpnidnipniup b swhdwb
wnjuubph dowlnudp:
w) Npnunuh hhtiq Eubpgbnpluljuwt mhpnypubpnud (< E, > =12.7, 12.9, 14.1, 15.3, 16.4
Ut]) swihyl) E 22Th(p,n)®?’Pa ntwlghuyh Ywupdwspp (Lwp 1): Ukp suthdwb
wpyniipbpl wywhnymd i nfjuyikph snkdwpwih npnowlh &ogpunud tjunh
wntbny qnnipjnit niukgnn nyjuitipniud wnljw nupwdwyunipinibbpn:

Cross section (in mb ) of Th-232 (p,n) Pa-232
*°0 T ]

30 F © our data ® E

® TALYS

25? ' * +§
ol pberta
e

E, MeV)

Lljwp 1. 22Th(p,n)»?Pa nbkwljghwjh Yuupdwsph Jupunidp Er—hg: Spowtimgdtpnny
wuwnlbpws b Ukp njupubkpp, punwilynbhubpy [1], bowblymuhubpng [2]
njuubkpp: Ul opowtitbpny wuwwnltpdws £ TALYS dnpbih juijuwgnipwlnidp:

Ljwp 1-hg twb hbEwnbnud E, np TALYS dnphih jubjuwgnipwlnudubtpp juhuwn
hwljuwunid Eu thnpdwpwpuljub ndjuubpht:

p) Mpnuinth tpkp Eubkpgbnhfulwt whpnypubpnd (< Ep > = 14.1, 15.3, 16.4 Uty)
swthyt] E  2?Th(p,3n)*Pa ntwlighuyh Yupydwspp (Ljup 2): Ukp swthdwb
wpryniupubipt wywhnynid Eu wdjuubph onbkdwpwith npnowljh £ogpunnid:



Cross section (in mb) of Th-232(p,3n)Pa-230
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Ulyup 2. 22Th(p,3n)*°Pa nkwljghuyh Jupdusph Jupnudp E,—hg: Ukp udjuikpp o, [1]° e,
[2]' A, (3] ¥, [4] A [5]' W [6] ¢, [7] *:

q) Unugt] kb tnp wfjupubp Au(p,n)"Hg  nhwlghugh fupjusph Jkpupbppuy
upnuinbiibph Ep = 9.1, 9.6, 12.4, 13.7 11 16.9 Ut tukpghwbph nhupnud (nnku Lljup 3):
Utp swhdwt wpynitupubpt wjunbn bu wywhnymd b wdjujubph snbdwputh
npnowljh &ogpuuimid  Wjuwnh wetbng gnmpmnit nibbkgnn  wdjujubpnd - wnlw
nwpwdwjinipnibtpp: dbhpohtiubphtt ndnud wmwnt hwdwp wthpwdbon ku
1pwugnighs ntuntdbwuhpnipiniiibip:

Cross section (in mb ) of Au-197 (p,n)Hg-197m
T T T T

40

AR
" % i W%M

20 |- @ ° n

Uljup 3. Au(p,n)"Hg nkwlghuyh Jupjuspp hudbdwnws Ep= 8218 Uk
tubpghwibkph whpnypenud wnljw nyjuitph htwn: Ukp wjujutpp e, [8]° o, [9]" o, [10]°
A, [11]" ¢



1) Unwugyt] ki udjuybp paphnidh dhenijh’ wpnunuubpny hwpnigdus hnpuwt
nnny Juwuwjubph Yupgwspubtph Jepupbpuy: Npuybtu ophtiwly, Ljwp 3-nud pEpduws ku
BITh(p,X)!¥2Te  Lhppdwt ntwljghuynid  phinip-132 nunhnhgqnuinyh wpwewgduwt
nudnijjunhy Jupusdph JEpwptpuy dbp vnwugusd wppnibpubpp: dbkpohuubpu Ep >
15 Uk whpnypmd hudwnpbh bt welw wdupikph [4] hbn' odwnws (hubynd,
uwuyt, wykjh thnpp vpupwjubpny, huy Ep < 15 UED mhpnypenud wydbkih pupdp b, put
[4]-mud swthywé Yunpdwspubipn:

Cross section (in mb ) of Th-232 (p,X) Te-132
@°0 ——Y T
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‘Uljun 4. 22Th(p,f)**Te nbwljghwyh Yunpywsph Jujunidp Ex—hg: Cpowtiugstpny quwnlipgws ku
Utp njuyibpp, kowlymbhibpny [4] wfjugubpp:

k) Cupwgph Uky L Swnwquypywsd nipwuh phpwhittph vyblnpwy JEpnidnipniup:
Uunuglly kb ndjuyikp mpwih dheniljh’ ypnunnbibpm] hupmgjws £knpuwb npny
Jwbwjubph Yupdwéputph JEpwpbpyup: Opwbu ophtwall, Ljwp 5-mud phipdws ku
BU((p,X)32Te  LhnpUwlt nbwlghwynd  phnip-132 punhnhgnunnyh wnwewugdu
ynuimpunpy Yupdusph Jbpupkpuy dbp uinugus wpynibpubpp hwdbdunws
wnlw nyjuitiph htnn: bPuyybu Eplind £ Vjuwp 5-hg, dbp unugws jupduspubpp
qquihnpku jpugunid B ndjujubph pugp Ep < 30 UL Eubpgbnhljuljut mhpniypnud:



Cross section (in mb) of U-238 (p, X) Te - 132
——— T
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Ulwp 5. 28U(p,f)™»Te  ghnpuwl nkwlghugh Ynudmpuinhy Yupjuspp hwdbdwinws
wnlju njuyibph htwn: Ukp unfjugubpp o, [12]° W, [13]" A, [11]" A:

Ogquugnpdyws gpuljmunipjui guiy
[1] A.Roshchin et al., Physics of Atomic Nuclei 60 (1997) 1943.
[2] A. Celler et al., Phys. Ser. 24 (1981) 930.
[3] G.F.Steyn et al., Applied Radiation and Isotopes Vol.168, p.109514 (2021).
[4] H. Kudo et al., Phys. Rev. C 25 (1982) 3011.
[5] A.Morgenstern et al., Applied Radiation and Isotopes,Vol.66, p.1275 (2008).
[6] ].R.Griswold et al., Phys. Rev. C 98 (2018) 044607.
[7] H.A.Tewes, Physical Review Vo0l.98, p.25 (1955).
[8] J. Cervenak and G. Lebeda, Nucl. Instr. Methods B478 (2020) 85.
[9] B. Satheesh et al., Int. Journal of Modern Physics. Part E, Vol. 21 (2012) 1250059.
[10] E.K. Elmaghraby et al., Applied radiation and Isotopes, Vol. 60, p. 1694 (2010).
[11] L.F. Hansen et al., Nucl. Phys. 30 (1962) 389.
[12] A.Yokoyama et al., Zeitschrift fuer Physik A, Hadrons and Nuclei Vol.356 (1996) 55.
[13] G.R.Choppin, Abdel-Halim T.Kandil, Journal of Inorganic and Nuclear Chemistry 33 (1971)
897.
[14] M.Diksic, D.K.Mcmillan, L.Yaffe, Journal of Inorganic and Nuclear Chemistry 36 (1974) 7.

QLnppipywé vmppwynpnidutp
Cupwghp wwpnid wwppkp Spwgpbph  opowbwmfubpmd Aknp Eu  phpylyg
dudwwljuljhg vwpplp b vwppwynpoiditp’ dwubwynpuybu.
1. 21SCG-1C018 swdljugpny] phuwyh Uhongutpny



w) 2022 pYwljuh nljntdptph 15-htt unnwgyty £ hwwnnil] dwppnipjut
qipuwihmup phnkljnnp HPGe GCD-20180, npli withpwdbiown k
uyklnpuwswuthwlut hbnwgnunnipniutubph hwdwnp,

p) Puquuljutwjuyhtt wtwhquunnp BOSON, wpjuwwnnid £ HPGe GCD-20180
ntwnklunnph htwn,

@) SIID-300 Yhuwhwnnpnswjht phnkljunnp twppwnidtnugnigsny:

. 21DP-1C015 swsljugpny phduyh dhongubpny

w) AZURE 5030UV opjtljnhyp, nph nuyyuljubkph dwslnypp wywhnynid E 200-
1000 td Epupnipjut wihph jhwpwthwughlnipniup - dughu 2022 p.,

p) INTEL ORIGINAL CORE I5 10600K BX8070110600K S RH6R ' Zunfwiljuipghs — hnijhu,

@) Untuhwuinp Dell 1920x1080 FHD TN / Refresh Rate 75Hz — hnijhu 2022,

) RTM3004 oughjnuljny Uniwnpuwjhtt wugninhtubph pwuwlp - 4, wbwinquyht
pnnnibwlnipniup (-3 nf) - 500 UZzg, wddwt hwoquplhdws dwudwbwlp - 700
yyypy. phs, wnwybjugnyt  wnipwndwt  hwdwpwlwinipmniup  (ponp
wlgninhubpny) - 2,5 Qudnip/ply, oughingpudutiph quypdwt wpwgnipniup - 50
000 oug./Jplj — nkljntdptp 2022 p.,

) Zwdwhwuinpjui hnpowbpyng phnnw puphnidh papunh pniptin (BBO - BaB:Os)
nkijunbtuptp 2022 .,

q) MU dwnuquypdut «wplh-Ynyp» 250-290 ud whpnypnid wpluwwnnng SGO1L-C18
$nunnnhnnutp, UVC LED 3535 |ntuwnhnnubp, nuyyuljutp, wywlhubp hniihu 2022p.,

. 21APP-1E006 twpuiwgdny

w) Intel Core i7 10700KF BX8070110700KF S RH74 / Processor socket: LGA 1200 /
Number of Cores: 8 / Number of threads: 16 / Maximum memory: 1 TB / Memory type,
DDR4 / Memory frequency support: 2933 MHz / ASUS Prime PRIME Z490-P / 2hwyubw’
Intel Z490 / LPX CMK8GX4M1D3000C16 8 GB / DDR4,-2hwwn Zwdwlupghy - hnijhu
2022 p.,

p) CC-USB CAMAC Controller nkljuuynpnn uwpp — hnljnbtdptp 2022 p.,

q) Puquudniuljghntiw) tnyghs HP Inc. M28w — hnljinkdptp 2022 .,

1) Utunigdwt hmtignyg FSP QD-650-PNR 80- nljinkdptp 2022 .,

k) Uthuwthwt uinigdwt wnpynip MERCURY Elite 650 UPS - nhjnnbuptp 2022 p.:

. 21T-1C253 twuwgdny

w) Intel Core i7 10700KF BX8070110700KF S RH74 / Processor socket LGA 1200 /
Number of Cores 8 / Number of threads 16 / Maximum memory 1 TB / Memory type,
DDR4 / Memory frequency support 2933 MHz / ASUS Prime PRIME Z490-P / 2hujubwn’



Intel Z490 / LPX CMK8GX4M1D3000C16 8 GB / DDR4,-2hwwn Zwdwluwpghy - hnijhu
2022 o,

p) INTEL ORIGINAL CORE I5 10600K BX8070110600K S RH6R / 8 GB DDR4 /uUntihuinp Dell
1920x1080 FHD TN / Refresh Rate 75Hz/ SSD 220 GB/- Zwdwlupghs - hnijhu 2022 .,

@) Unuhwnnp LG 22MP58VQ-P - 2 huun — dwjhu 2022 p.,

) Puquudniujghniw) tnyghy HP Inc. M28w — hnithu 2022 .,

k) Utnigdwt hwignyg FSP QD-650-PNR 80 -2 hwwn nkljnnbtuptp 2022 p.,

q) Utjuwthwt uinigdwt wnpnip MERCURY Elite 650 UPS - 2 hwwn nljntdpkp 2022
P

E) Uijpwthwt utinigdwt winpjnip MERCURY Elite 850PRO -phljinkdptip 2022 .,

) Utjpwthwt vtnigdwt wnpjnip Easy UPS 1000 W -nhljntdpkp 2022 jp.;

Uwubwlgnmpinih twjuwgstpnid b npudwstnphubpnid

udph  woluwwnwlhgubpp  wliwnhy dwubwlgnipmit B mbikgh]  qghunlndh
dhuwttuwynpdwdp uh pwupp twppwgsdtpnid.

1. 21SCG-1C018 dwdljwugnpny «Uunnuphqhulut htwnnwppppnipnit ukpjujugunn
wypnunt-dhgnitjuyhtt nkwghwutph hbwnwgnuundp C-18 ghynwpnth Jpu »
hutpiph Wby tuwpyh tuhiaghs
udph nEjwdup’ $uqp S. Lnputgyuts
Utljuwply 01.10.2021 p.

Gunuwpdwt dudwtujuhwundws - 36 wmdhu
Shtuwbuwynpdwl swhp - 54,980.00 hwquip 22 npud
Ubnuditp U. Upkpuwlbywi, U. Udhplwbyul, 2. @nupuiywi, 9. Mnnnuny

2. 21DP-1C015 swdlhwqpny «Upbh-Ynyp» nyunpudwbinipuljugnytt ninnnpnohsh
thnpduwjut tdnioh unbindnid kpuljh pwtwlnipjut twpuwghsd
Tudph nEjudup’ $uqn 2. Umpnipjub
Utluwpy 01.09.2021 pe.

Junupdwt dudwbwljuhwnyws - 24 wdhu

Shtwbuwynpdw swthp - 39,980.00 hwquip 22 npud

Utnqudutp U. Upkpuwiywh, U. Udhplwbjwh, U. Ukpnijub, L. Anpnujub, Y.
Ohutyuit

3. 21APP-1E006 dwsljugpny «Cpowlju dhowuypnid i}
hwipwpynibwpbpnipniind  Swup dbwnwnubph pwbwlwlwb npnpdwt tunp



wnbkjuininghw»  Yhpwpwlwt  wpyniiph  dbppphipdwttt  nipnué  ghnnwljui
twpiwghd
Iudph ntjwdup ngp U. Cwhhiyul
Utluwply 01.10.2021 p.
Gunuwpdwt dudwtwujuwhwundws - 24 wdhu
Shuwttuwynpdw swthp 29,980.00 hwqup 22 npud, wyy pynd 6,010.00 hmqup 22
npud hwdwdhttwbuwynpnid
Ulnuutbkp U, Ujkpuwiywb, 2. Qnupubjwub, S. Lnpwbopub, L. Mnnnujwi,
9.NMnnnuny

4. 21T-1C253 dwdlmgpny  «Owlp  dhoniljutiph htin  wpnwunbubkph
thnpowqnbgnipnibtibph hbnnwgnuinudp  C-18  ghlnunupntth Jpu »  phdwwnhl
dhtwmtivwynpdutt twpuwghd
Tudph ntwdup $uqpe S. Lnpwtpyu
Utltwnpy 01.10.2021 p.
Junuwpdwt dudwtwljuhwunduws - 36 wmdhu
Shuwbuwynpdw swhp - 22,500.00 hwquip 22 npud
Ubnudutp U. Udhpluwiywi, 2. Gnyypubyub, U. Shnpgyub, 9. Mnnnuny

Zpuunupuljjwus b hpwunwpuljdwi phpniigws hnpusubph guily

1.

AY. Aleksanyan et al., “Study of 7Be formation from oxygen nuclei by bremsstrahlung
photons at £™>= 40 u 70 MeV”, Journal of Contemporary Physics (Armenian Academy of
Sciences), 2022, Vol. 57, No. 2, pp. 112-122.

A.Y. Aleksanyan et al., “Searching for tetraneutron in bismuth nucleus photodisintegration
reaction”, accepted for publication in the Journal of Contemporary Physics (Armenian
Academy of Sciences), accepted for publication.

AS. Hakobyan et al., "Investigationsatthe LUE -75 Linear Accelerator Facility of
A.I. Alikhanyan National Science Laboratory", Journal of Contemporary Physics
(Armenian Academy of Sciences), 2022, Vol. 57, No. 3, pp. 311-323.

A.R. Balabekyan et al., “Investigation of photonuclear reactions on isotopes >'V, *In and 2’Pb
at photon energy Eyma= 20-70 MeV”, Radiation Physics and Cemistry, Vol. 204, March 2023,
110651.

M.A. Arunan u gp. “T'a3oBslif mOTOKOMEp Ha OCHOBe BUOpupytomux crpyr’ Mssectus HAH
Apmenun, Pusuxka, 2022, Tom 57, No. 1, crp 30-43.



2bpkuynyjmb nhnnwljutph ogunipyudp wunnuphqhljujuh wnpniputph
niuniluwuhpnidp (HESS & CTA)
VEjudup’ $hg.dwp.ghn.pljuwsdnt 9. Unhwljjut

Yuwnupny & Nuugul, U. dudlngub

U.P.Ujhjuwmbyymuh  wbdwb  wqqujhtt qhwwljwt jwpnpwwnphwjh
(Gphwuh $hqhiwjh htunmhwnin) Pnpdupwpwlut dhqhjwjh pudwbudniiph
Qtpkulndjmtt phwnwlubph oqunipjudp wuwnnudhqhluljumtt wnpnipubph
niuntdbwuhpdw (HESS U CTA) hunudpp 2022p. pupwgpnid swpnibwlb) k
htnmwgnunipjniuttpp owwn pwpdp Eubpghwukph (CRE, Uh pwth nmwubjul
QLtd-hg dhust dh pwuh hwpnip SE4d whpnyp) quddw-dwnwuquputph
wunnuwdhqhluwih ptwquduenid: Uwubtwynpuybu, pjunidpp dwubwlgh] k
H.E.S.S. (High Energy Stereoscopic System) hwdwgnpduljgnipjut
wowwnwuputphtt b pwpnitwlbl] £ hknwgnunt] dhtush 100 @9 Eubkpghwnhl
nhpniypnid Mwnlbipwjht dpuninpunwjht stpkulndjut nhnnwlutph (VU2
ynnuhg gpwigynny tnpdwpwpuwlwut  wdjujvbph  dwpbdwwnhljuljwub
Jhpnisnipjui inp wybkh wppymbwdbn bqubwlikp Jud skpkulnyjub
wuwultkpp ujwpwgpnny wwpwdbwupbp dowlbint htwpwynpnipjnibbbtpp:
dhpohtiu hpwljwuwgyb] k Cherenkov Telescope Array (CTA)
hwdwgnpswljgnipjutt  Large Size Telescope (LST, wpwdwghs 23 d,
nhknulujdwd pupdpnipnit 2200 U sndh dwliwpnulhg pwpdp) ghuwlh
hwdwp dnpbjwynpdws mjujutph puulhh Jpu:

H.E.S.S. humdwgnpsulgnipjul spowbwlukpnid, dwubtwnpuuwhku’

¢ CFPE quudw dwnwqujputph hnup k qpuugyt] Ykwkp qipunp wuwnh
duwgnpnhg [1]: Yhwunidubph punhwinip dwdwiwjwhwndwsp Yuqdbp k
152.2 dwd b quudw wqqubrowtt wnwbdtwgyt] £ 4.60 hniuwjhnipjudp:
Yhundwt 122 dwdp Ykpwpkpnid £ 2017-2020 pp., hul duwguép 2004-
2013 pp.: Pnpdwpwpuljut njjujutph pujdwt dudwbwl] ogrnmgnpéyt) ku
H.E.S.S. hwdwlwupgh 12 d mpudwqhsd niukgnn snpu phnwjubph hwdwljwupgh
wjuibpp.  uwnbkpbnlynyhly pkdhund  wnbwuql  Epkp  MU2%-ubkph
dwubwlgnipjudp: Uswldwb pupwgpnid wnwbudtwgyt] tu 1524 quudw-
nhwp wnpniph whpnyphg b 23667 quudw-nhwyp wnpniph opewjuw $nhg:
Bpt hwodh wnukup, np wnpniph ningpnipjudp (On-source) b wnpjniphg
nnipu (Off-source) nhwninidubph dwdwbwlutph hwpwpbpnipjniup juqdnid k
0.0569, wyw quudw nbyptph wpwidwgdwl hniuwihnipjniup Juqunid k
4.60: dYhpnidnipjutt dwdwbwl Eubkpqbwhl 2LEdp YJwqdbky E 226 GLEd:



Gpuigdwd uykwnpp Yupkih E @upwugpk] dN/dE = No(E/Ep) T wmunh&wbwh
$niulyghwjh wkupny, npubkn uybkynpw) hunkpup T'= 2.3+ 0.2, + 0.2¢y5, hul
uyklwnph unpdwynpdwb qnpdwlhgp
No = (9.5 + 2.3g0ac £ 2.95y5) X 107wl ?pYy 'SEL™"  Eg = 1 St nhwypnid: 2wthqwd
huwmkqpw) hnupp 226 Q@kd-hg pwpdp Eubpghwubtph hwdwp Jwqdnid E
utggtwntwltpy Uhgqudwénipjutt hnuph 70,3%-p: Ytwikp gkpunp wuwnh
dbwgnpnh  puquuwhwdwpwjhtt  whpnypnid  Eubpghwh  uwwybkiwnpwhl
pwolunidp EUPR (Broadband Spectral Energy Distribution) phpJws k Ujwp 1-
nid: Uppnibpubpp b npwig hwdbdwwnipiniup Shun qkpunp wuwnh
dbwgnpnh EUL-h htw pniy] Bt mwihu hnpdutwjuiunpit wnwowplk) tplne
ntyph hwdwp k] quddw-dwnwuqu)piiph wnwowgdwt hwuppnuwjhtt Unpblp:
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Frequency (Hz)
ULljwn 1. Ukwkp gipinp wuwnnh dbwgnpph puquuwhwdwhiwjht
wmhpnipnid Eubipghwjh uybklwpwyhtt pwojunidp:

e MAXI J1820+070 nkuwmqktjwbu bLplywlh hwdwlwpqp nphwnydk; t H.E.S.S,
MAGIC U VERITAS MU2%Y hwdwlwpgbph oqunipjudp 2018 p. dwpwhg dhush
hnjunbtdptp pujwés dwdwtwjwhwnquwusénid, tpp wnpjniphg qpuugybk] £ pugunhly
wuwjdbwn nkuwngbijwt pnulnid (Outburst) [2]: H.E.S.S-h & MAGIC-h nphunidubtpt
hpwijwiwgdt; L 2018 p. dwpwhg dhush hnjubdpip wdhubbkpht' puggpybnyg
wnpjniph ujqpuujut Ynyonm Jhdwlyp (Hard State, HS), thwthnil Jhdwmlyp (Soft State,
SS) & wmugnidutph yh&wlp, hull VERITAS-h wjujutpp hwjwpwgpyt] E dwpunhg
hnivhu wdhutbkpht, Epp wnpnipp Enkyp £ HS Jhdwlnid: H.E.S.S-h., MAGIC-h L
VERITAS-h nhwunidukph dudwibwljwhwwndusutpp Juquky El
hwdwywwnwupwiwpwp 26.3, 22.5 b 10.7 dwd: Gplip qghnwthnpdbiph hwdwlgdws



wyjuiutpp 200 @E9-hg pwpdp Eubpghwibkph hwdwp hwdbdwwnyb) bt Fermi-LAT-h
0.1-500 @E9 whpniyph b pwnhnjhg dhtsh nhuwngkt whpniyph pwqUwwihpwjht
nhwunidubph wppyniuputph htwn: MAXI J1820+070-hg quuUdw gwnwqujpnid sh
qpuwlgyl] ny pwpdp Eukpghwbkph (100 Ukd-hg pwpdp), ny kb oww pupdp
tutpghwutph (100 @kd-hg pwpdp) whpnypubpnid: Zwodupliws huwnbqpuy
hnuptph 4{kpht uwwhdwtutpp Fermi-LAT-h Ut H.E.S.S., MAGIC nt VERITAS
hwdwlgyws wyjwjutiph hwdwp tipjujugws Eu Unpmniuwl 1-nud’ wnpyniph
nipuwpuwtsinip ypdwlh hwdwp: Unwoht phypnid dnwnntubph Eubpghwt juquk) k
>100 Utd, huly btpypny phypnid  >200 @kd Ynow Jh&wlhh, Ynow Jh&wlhg
thwithnih Jhdwlhh wbgdwb, thwihnil] Jhdwlh b wdpnne puwpwiuph hwdwp b
>300 @td thwthnily ypdwlhg Ynowm Jhdwlh wigdw hudwp:

Unjniuw] 1: Punmbkgpw) hnuph yipht vwhdwubpp wnpjniph mwupptp Jhdwfuknh
dudwbwl:

fermi-LAT UL [ACT UL
Source state (0.1 =3500GeV) (= 200/300 GeV)

[ph cm 257! | [ph cm—2 7! ]
Hard State 1 3.1 1078 9.5% 10713
HS — SS 1.6 x 1077 9.5% 1071
Soft State 2.5%x 1078 1.6 x 10712
SS — HS 5.2x 1078 2.2 10712
Hard State TI 6.0%x 1078 -
TOTAL 1.8 x 1078 7.2% 10713

Uunwugwsé Jipht vwhdwubbpp b puquuwihpwihtt mjwiubpp pniyg
L wnw]hu hhdtwynpduwsd vwhdwbtwihwlnidubkp nutk]  wnpnipp
hwwnlnipjnibitph Jpw hhdp pinnibkiny nnowdhwn Lhpwnpnipnibukp ny
gipuwiht  dwubphlubph  wnwynipywghwih b phph  uphuppnuipniwghl
dwnwqujpdwul vykwnph JEkpwpbpju;: Cwubwynpuybu, Gpk wnpjniph Ynon
Jhdwlnid wnlw Lt pwpdp Lubkpghwubph quddw-dwnwqujpdwt whpniyp,
wyw ppu Jubpiwwnbtuynny hnupp whkwp L (hth wpwybkjwmgnijup 20
gnpéwligny guwdp unwugywd Fermi-LAT Jiphtt uvwhdwuutphg:

Zwoybkwnt wwpnid hpwjwbwgyt] Eu twh woliwwnwupubp guénp
tukpghwtukph  (dhtst 100 @kd) quddw  hbpknubph wnwbdbwugdwb
wpynitbwybn Epuwbtwl  dowlbint nignnipjudp: Ujn bywwnwlny
ognugnpéyk] t CTA hjniuvhuwjhtt phunwljwjwuiuh 23 d wpwdwgény LSTI



nhunwlh hwdwp uwnbnédws Unbtwmbk-Ywupn pwblp: Unphjwynpdub
dudwtuwl hwodh E wnudk; husywbu MNU2%U-h  Ynuuwnpnilghwjh
wnwidtwhwwnlnipjniuiptt nt oywhjwjw hwwnlnipjniuttpp, wjtybu E
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