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EPD Structure (new)

77 people (44 scientific, including 3 Doctors and 28 Candidates of Science, 25 engineer —
technical personal, 4 graduate students (bachelor and master) and 4 PhD students

20/06/2014 A.Sirunyan 2




Crucoxk MoJ10abIX COTPYIHUKOB OID (25)

» XauatpsiH Bapnan - kpMH

e[’ puropsin JlaBug - UHKEHED

[ TOpIKUHAH ApMEH - acIUPaHT
*TymacsiuH Apmen - KpmH
*Bapnansin ['arux - aCIIUPaHT
*['anaunsan Epanyn - HC

*Abpamsin Cepreit - khMH
*MkpTusiH Aptyp - KOMH
*CUMOHSIH AHH - UHXXeHep-hU3HUK
*Acarypsan Apimiak - KhMH
*XauatpsiH ['purop - uHxKeHep-pu3nk
«’)KamkousiH CuMoH - KPMH
*XauarpsH [latpuk - uHXeHep
*XauatpsiH Baunk - craxep-pusuk
[lannkstH Bapnanym - HC

*AGpamsiH ApMEHYU - CTaKep-TIporpam
*ManyksH Hapune - craxep-nporpam

*Kapsn ['eBopk - KpmH
I[letpocstH AHymr - HC

*ABetucsiH Poza - umxenep-husuk
*AxonisiH Maprapura - craxep-(Qu3nk
*bazosH [op - HC

*Amupxansa Cepreél - HHXeHEp-(HU3UK

*AnekcaHsiH AHJIpaHUK- aCIIUPAHT
*Kortan/ksiH Turpan - acnupanTt



EPD Research profile

High energy experimental physics / collaboration with CERN-LHC (ATLAS, ALICE, CMS) /

Structure of hadrons and electromagnetic interaction properties with high energy electrons
and photons / collaboration with JLab (HallsA, B, C, D)/

Fission and fragmentation of nuclei with real and virtual photon beams / collaboration with
Jlab, MAX-lab /

Hadron physics based on HERMES and H1 data , OLYMPUS experiment / collaboration with
DESY/

Fragmentation mechanisms in high energy nuclear interactions / collaboration with JINR
(BECQUEREL)

Search for rare channels of the fission of heavy nuclei and dark matter in underground
laboratory of Avan salt

Very high energy gamma ray astrophysics / collaboration with HESS , CTA/

Low energy nuclear physics research on the base of ANSL's accelerator complex (electron
linac, microtron, synchrotron ) - cluster structure of excited states of light nuclei (He, Li, Be)
and photonuclear reactions ,including?C into three alpha

Investigation of two-cluster (quasi- deuteron) nuclear structure in medium weight and heavy
nuclei in photonuclear reactions at energies up to 70 MeV

Low energy proton-nucleus interactions using the external beam of Cyclone-18

Methodic studies: plastic scintillator, substrates for nuclear targets, NaJ(Tl) and neutrons
detector, microstrip silicone detectors, RF phototube, low-pressure MWPC

Synthesis, research and application of new derivatives of chitosan



Puduininiiph ghnnuljut nupnnipjniutibpp

*Pupdp Fakpghwbkph thnpdwpwpuwlwb $hghlju ' hwdlmgnpdulgnipini i CERN-LHC-A ghunnwihnpdnif (ATLAS, ALICE, CMS)

Zuppnbakph Junnigdwdpp b pupdp Fakpghwbkph B Elunpnaakph b $ninnbakph hln hnpiugqplgnippul hunnlnipiniGakppy
hulwgnpédulignipinila JLab — hp Ak (A, B, C, D upwhikp)

*(Mhuyy b Jhpuniniuy $nunnbbkph thaokpny uhonijakph Akppnidp b $puqulinnugnidp’ hulwgnpéwlgnipinil /lab-p b
MAXlab-A Akwn

*HERMES & H1 ghunnunhnpdph wngjuyblph iJjpw hApdbaws huppnababph $hghlul OLYMPUS ghwnnunhnpd’ hwdwgnpSwlgnipinil
DESY-h hkwn

*Puipdp Falkpghwbkph dhonifakph $pugulinnugdmb vkjumahquilp hwdwgnpsulgnipinii UZUP-h hkwn (BECQUEREL)

*Uywlih winh hwlpnid Swbp dhonijakph dknpdwl huqyunky Juwbuybkph npninidp

*QLppupdp Fakpghwbkph quddu-dunuquypibph wunnuphghlju hwdwgnpdulgnipiniii HESS I CTA ghunnunhnpd Epnid

* UUQL-h wpuqugnigsuyhli hunduyhph (B Ejunpnhakph gsuyhl b onulwdl wpuqugnighsikp) hhuwi Jpu hkbnwgnuinipinibbkp
gudp Falkpghwbbph dhon jughli phqhljuyh phugqujunmd phpl dhonihulph (He, Li, Be, C) gpnqryjwué Jhdwlakph jjuuwnkpuyhl
Junmgijudph JEpupkpyuy

e Uhonijakpmu nilnbhkph Jjuuwnbpuyhl gnjugnipini bhkph (pjughnbpnpnibkp, uydw dwubhhialp) niundbwuppnipinian b
Snunnuhonijuyhl kwmlighwhlph dEprmbhqgup 20-70 UFL Fakpghwbkph wnhpnypnid

*Swép Faukpghwbbph ypnuinb-dhonijuyhl thnpiugnbgnipinibalp SPYLU-18 ghlynunpnihg nnipu phpywé thaoh dhongny

*iumdimuppnipiniiblp ghnunhnpdh dkpnphljuyh phuquywenid’ wjwuwhl wnhuydhsakp, dhonifuyhl phpwfulkp,
hEpnpnabbph nEnklnnphkp, Nal(Tl) pnipknbbph hhdwh Jpw, dhpnunphwuyghl upyhlinbughl pknklwnwnpbkp,
numphnhwdwpuuyhli pnunnpugqluwunlhsikp, gudp Larvwh pugquuply hudkdunwliumb fighliakp

*[Vhunnquih np wSwbguyhlph uplipbq, niundiwuppnipinil b jhpwnnid



UUSL-p b dpgwqquypl CERN-LHC, DEZI-H1 [ Elunpnbbkpnud hopdwpupuljul ukpnyhlph qupquglmh
b hnwqmndwl funidp, wnp.N 100/1

(fndph winfpowul nEjuywp U, Uppnilyul)

Uwnp- Ghunulul Nupnnbp pnuypu-
hmdi;‘[} Ugquitinlt, Ulntt, Zuypubinct mrmb&mhg (dmuhmqlzxmm[a]mhg) suthp
1 2 3 4 5
1| Zwlnppul Zpuwspu Zuylh dlgp.  [wnwpunnwp ghviwgjuunnny 1,0
2| Qunnpyjuwl Ulipgly Upkpuwbnph dlqp.  |[ujug ghinwgpuunnng 1,0
3| Puppuuwpnul Upankd Uunlijlh $la.p.  |ujug ghnwuphuunng 1,0
4| NwJuyyul Ywuwly Fuywuwlh p.q.p.  |wjwg ghnnwphuunnng 1,0
5| vusunnppul Juppuilh Uppuynyup $lq.p.  [ghnwohunnnyg 1,0
6| Lnhpwppul Zunljlin Hkquadh ghinuhuunnny 1,0
7| Uwhnilyul dwbbw Qupyubh ghunwohiunnng 1,0
8| Upjuguult Guinlihly Upuninioh Supunupugbun-bhqhlnu 1,0
9| Uwipquyul Guyniuwn dnpuyh Supunupugbn-dkuwuihy 1,0
10| Unyfubupul Upon Qupngh Supununpugkn 1,0
11| Unpnpult Upwduyhu Unlithwith Supunupughin 1,0
12| Ququippul Zwudhl Zofhwbbkuh Supunupughn 1,0
13| Oquitikgny npkpmn Oquilikgh Lupunupughn 1,0
14 f}p/zqnp]uzlz ’}zuz[ﬁp Lbnbﬁ &mpmmpmqhm 1,0
16 LG . nunuw 1,0
i) Fup T onndn e gl e OO
18 Puu]qwuzupjzub t[pbd'Z[zwllm]z 1}1u111u1 mqnpb 1,0
19. Pypnunjui Zuudhly
20 L. YrEdEhiu




OnpAwpwpuljub Spughp «Chpl vhoniljuknh (He, Li, Be, C)
Jjuwuwnbpuyht jupnigdusputph ntunidtwuhpnipiniup
dnuningtnpuwit 3 dmutthjwuh nbwljghwubpnid »

U Uppnilywl |, 2 Zwlnpyub, U Uwupgqupyub, U 2edkuhbw, & Uwiniljui

Opwgph hhdbwlwl byunwlabpa Ea

wpnhwlwbwgul) Gphwih LEYunpntwghtt uhippninpnup gusdp Lukpghwygh
whpnypenud (E,=30+75 ULY) $nwnnntiwght thugkp utnmtiwnt hwdwp dudwbwluyght
wnnidny dqwsé 0,7dlypl-hg Uhigh 3-5UynY (stretcher mode), huywbu twl Upowljlip b
ukpnul) wynndwwnwugdusd hwmdwljupgbp thugtph wwpwdbtwnptph
JEpwhulnnnipjniip hpuwjubmgtitint hwdwp;

niunidbwuhpl) vhgnijuyhtt $hghljuyh hhpdtwpup, dwdwbwljuljhg b mpphwljwt
juuinhpukphg” ptpl vheniljutph (He, Li, Be, C) hhdtwlwl b gpgndwh tthn
nkqnuwbuughtt Jpdwljubph Yuunmbkpughtt jupnigwsdpp kptip dwutthwuh
Inunndtnpuu ntwljghwttpnid:



Bhqhyululs Spugph fulinhpbbph bjwpugnpoid

The structure of the excited states of light nuclei is a
subject of increasing interest and is widely discussed
in the modern theoretical analyses, that corresponds
to a possible existence of cluster structure inside of
these nuclei.

The experimental studies of the excited states of the
light nuclei are performed by different methods and
use the ion beams of 5Li at RCNP(JP) and
Kurchatov Institute (RU), 3He's at iThemba Labs
(South Africa), a-particles of U-240 accelerator of the
Institute for Nuclear Research at Kiev, w-mesons of -
Los-Alamos hadron factory (LAMPF) and photon
(electron) beams at (KhIPT (UE), Saclay(FR) ,

tagged photon facility of Lund - MAX-lab(SE) and
High Intensity Gamma-Ray Source (HIGS) facility ,
operated by Triangle Universities Nuclear
Laboratory (TUNL,US)

Our measurements provide the data for complete
kinematical reconstruction of three body-final state,
including the Kkinematics of resonance decay, the
excitation energy (E,) and width (T',) of the excited
states and energy of incident photon (E,).

will be studied for the first time.

. An advantage of three particle final state
reactions as compared with two particle final
state y+4 — 1+2 is the possibility to investigate
not only two cluster structure of excited state of
the stable targets but also an excited states of

the unstable isotopes: °He, ®He, 5Li, 5L, 'Li, ®Be,
%Be, accordingtoa schemey+ A4 — (1,2)* +3
with the formation and decay of the excited state
(1,2)* —> 1+2

For the case where 3 targets are 6Li, 7Li ,°Be

we can observe 7 reactions of photodisintegration
y+SLi—>t+d+p y+Li->t+t+p
y+8Li—>3He+d+n y+'Li—>3He+t+n
y+fLi—>a+p+n y+Li—> a+d+n

Yy+°Be—>a +a+n
For these seven photodisintegration reactions we present
the cluster structures of 24 excited states of seven isotopes:
SHe, SHe, 5Li, 5Li, "Li, Be, °Be and the used targets:
- SHe — (t+d)", (a+n)” targets 6L.i, “Li, °Be

bHe — (t+t)" target “Li
- SLi — (BHe+d)", (*He+p)” target 6Li
- SLi — (BHe+t)", (*He+d)” target “Li

(*He+d+n)*,(t+d+p)*, CHe"+p)”, CLi*+n)", (a+p+n)* target 6L
Li — ((He™+p)*, (t+t+p)*, (CLi*+n)*, (a+d+n)*, CHe +d)",

(t+n+3He)" target ’Li
- 8Be — (a+a)®, (6Li+d), ("Li + p) target °Be
9Be — (8Be™+n)”, (a+a+n)", CHe*+ a)"  target °Be



Ghunnwthnpdtph Untnk-Gupin dnpbjuynpnid

Setup configuration parameters

20.9+1.6 120 15.7 (b)
31.1435 150 8.1 (c)

Contributions of experimental uncertainties
on the energy resolutions

Y
(MeV) 0.47 0.28 1.22 1.28 0.08 1.71
E,=M,,- Mg,
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- quasi-two-body disintegration
processy + ’Li > ®He" + p
with subsequent decay of
excited ®He* states (°He™ > t+t)
- quasi-two-body disintegration
processy + ‘Li > *He™ + t
with subsequent decay of
excited *He* states (*He™ > t + p)
three-body disintegration
process y+LiDt+t+p

Invariant mass distribution of two tritons

(=2
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Untwnk-Ywunin wpnniupubp

mass

The proton energy spectra (laboratory system)
®He - 5603,2 MeV
bHe* 2 TLi(y, SHe )P
«a» 5619 MeV =
«b» 5624,1 MeV EIN’

H N\ Li(y, *He")t
«c» 5634,3 MeV A [\
00 s 10 15 20 ::(Mei!l(;
N

th=Nt * NV* <d0/dQ>*AQ*EMC

Spectra of photons in detector configuration “1”

* N,=(pd/A) xN, =( 0.534x150x10%/7)

x6.02x10% = 0.92 - 107 L e
* N,=10%y/sec sl:z
 do/dQ =3.0 mkb/sr oof
* (a)gyc =5+10° N=0.2evt/h F
(b) 0.7.103 7.2evt/h o s

Ey(MeV)

(c) 6.103 32evt/h _ _ o _
Analogous calculations with variations might be also
applied to the list of the photo-reactions



Experimental Program

Using bremsstrahlung photon beam of Yerevan Electron
Synchrotron, working in the stretcher mode at electron
energy of 75 MeV

1.Study of reaction y+7Li —>t+t+p
v+ Li —»3He+t+n
Yy+Li > a+d+n
Cluster structure of excited states
°*He, ®He, °Li, Li
2. Study of reaction y+°Li —t+d+p
y+°%Li - 3He+d+n
Yy+O%Li »a+p+n
Cluster structure of excited states
5He, 5Li, SLi
3.Study of reaction y+°Be > a+a+n
Cluster structure of excited states
8Be, °Be
4.Study of reaction y+12C o+ a+a
Cluster structure of Hoyle resonances
5. Study of %0(y,40) and “°Ca(y,10a)
Bose-Einstein condensation state

(new thermodynamics phase of nuclear matter
- a -gas like state with rather large nuclear radius)

The activities during the realization of the Program
can be divided into the following stages:

Task 1: Methodic studies 2014-2016
Task 2: MC simulation studies  2014-2017
Task 3: Experimental studies 2016-2022
Task 4: Data analysis and physics results 2017-
2022

Equipment description Cost (US $)

1.Silicon Microstrip Detector
Design BB7 DS (double sided)
Active Area:64mm x 64mm
No.of channels: 64 (32per side)
Thickness: 65 mkm 2 pcs. 12,800
2. Mono-pixel diodes MSX-40

Active Area: 64mm x 64mm

Thickness: 1500 mkm 2 pcs. 11,700
3.Si detectors spectroscopic amplifier 2 pcs. 10,000
4.Electronics A-PAD 2 pcs. 6,400
5.Special vacuum chamber for convertor, lithium

target and detectors 10,000
6.Electronics (slow control and power

distribution system in base of VME) 20,000
7. Vacuum system  (pump) 8,000
8. PC with controller for experiments 2,000
9. MWPC 3 pes. 30,000

Total 110,900




Upwiqugnigsuyhl wiofuunnwubpblbph dpughp 2014-2022 p.p.

2014

2015 2016

2017-2022

1. Uyywuwplnid
2. Qquw nkdhuh

unnwgniu

1. Uguuwpynid

2. Udunnduwnwugnid
3. @ugh nnipu phipnid
4. 50UEY Fukpghurny
thuoh ntuntdiwuhnp.

unwgnid

wwywhnynid

1. Uguuwpynid
2. 75Ut thgh

3. Ghniwuthnpdtph

1. Uyywuwplnid

2. Ghnnwuthnpdbph
wywhnynid

Pnpdwpuipuljul woprunnwipbhbnh dpwughp 2014-2022 p. po.

2014 2015 2016-2022
1. Ukpnpujut 1. ®npdwpupwlub vupph | 1. Shnwthnpdtph
niuntdbwuhpnipniatbp uwnnignid Juwnwpnid
(lwhiwgdnid b thnpdwpuwp. | 2. Upghjuuyhtt $nunt. 2. SYjujutiph dpwymd b
uwpph jupnignid ) thuigh unnignid dhqhjuljut wpyniuputph
2. MC Unptjuynpnid 3. SYjwjutiph hwdupdu unwgnid
hudwljupg

4. MC Unptjwdnpnid




oruare $ruudvuuvuln vuvUzUChY

(hug. ppuid)
2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Usluwwnwdupd 59.4 65 515 48 48 48 48 48 48
Uwippuynpnid 37 18 8.3
‘Uiniphn 2.4 2.2 3.0
Eukpglwnhl, onip 6.4 6.4 18.4 18.4 18.4 18.4 18.4 18.4 18.4
105.2 91.6 81.2 66.4 66.4 66.4 66.4 66.4 66.4

Cunhwunip

676.6 mIn.dram




Quipshputp b Ggpujugnipnib

Prof.Bent Schroder- MAX IV Laboratory, Lund University
( Sweden);

Prof. Martin Freer - Director of the Birmingham Centre of
Nuclear Education and Research (UK);

Ipod. b.C.Nmixanos - 3aB.kadeapoii odoueit saepHod puuku
puznveckoro paxkyabrera MI'Y;

IIpo@. I1.B. Copokun - Hau.otaena ®u3uku BoICOKUX DHepruu
HHII XPTU;

Ipod. A.H.loBOHs - nupexkTop HPBIAD® HHI XPTHU u
komIuiekca "Yexkopureas' HHIL XOTUH;

IIpo¢. B.I'. Hexope3on - 3aB.;1ab6oparopueii (poTossaepHbIX
peaxkuuii USIN PAH;

IIpod. IO. B.I'ypos - 3aB.s1a00paropuein ®usuka SAapa
HauunonajasHoro saepHoro yausepcurera MUOPU



3aKJIIO‘IeHI/Ie SKCIIEPTHON KOMUCCHHU B COCTABE!

oupexmopa UOBIAD® HHI] XOTH u komnaekca " Yckopumens'" HHI] XOTH, un.-kopp. HAHY 0.¢p.-m.u A.H Jloebnu,
3ae.navopamopueii Puzuka Adpa Hayuonanvnozo adepnozo ynueepcumema MUDH 0.¢p.-m.n npogp. IO. b.Iypoga ,

3ae. nabopamopueit hpomoaodepnvix peaxyuit HAU PAH 0.¢h.-m.u npogh.B.I'. Hedope3osa,

CO3JJaHHOMH JUIsl pACCMOTPEHHUS aKTYaJIbHOCTH U KOHKYPEHTHOCIIOCOOHOCTH AKCIIEPUMEHTAIBHOM TPOrpaMMbl

“N3ydyeHune KIacTepHOM CTPYKTYpHI JIETKHUX SA€P B peakIUsIX TPEX4acCTUUHOTO (GoTopacuieryieHus” U 11eJeco00pa3HOCTH MepeBoia
AIIEKTPOHHOTO CHHXPOTPOHA B PEXHMM MaJbIX 3HEpruei 0e3 yCKOpeHHs NMpH PacTsHKKE BBIBEJCHHOTO ramma Iydka > 3 MCEK C
MHTEHCUBHOCTBIO He Xyxke 10° 9kB.(hoT./ceK.

Komuccus, paccMOTPEB NIPEACTABICHHBIC TPOCKTHI:

a) PKCIepUMeHTalbHas nporpamma Otnenenus JkcnepuMenTanbHo Ousnku (02D, Ep®U) no saepHO# PrsKKe 3eKTPOMarHUTHBIX
B3anMozeiicTBuil B MaB-oii o0nacTu 3HEpTUi;

0) mepeBoA ANIEKTPOHHOT0 CHHXpOTpoHa APYC B pexxuM MaibIX 3HEpruen 6e3 ycKopeHus;

B) OT3BIBBI U3 Pa3IMYHBIX IIeHTPoB EBpomnsl u Poccuu ( mpunararorcs):

*Prof. Bent Schroder - MAX 1V Laboratory, Lund University( Sweden);

*Prof. Martin Freer - Director of the Birmingham Centre of Nuclear Education and Research (UK);

IIpo¢. b.C. MmxanoB - 3aB. kadenpoii oouieii aaepHoii puznku pusnyeckoro gpaxyabtera MI'Y;

IIpo¢. I1.B. Copoxun - Hau. otnena ®usnkn Boicoknx Inepruit HHI XPTH;

IIpo¢. A.H. JoBOHs - nupexTop UPBIAD HHI XPTH 1 kommirexca "Yckopurens' HHII XDTH,;

*IIpo¢. B.I'. Henope3sos - 3aB. 1adopatopueii porosinepubix peaxuuii USU PAH;

IIpo¢. YO.b. I'ypos - 3aB. 1adopaTopueit Pu3znka Snpa HannonaasHoro sixepHoro ynnsepcurera MUOU

IPUILIA K CACAYIOMEMY 3aKJIIOYEHUIO

1) IIpeanoxeHHBIH AaBTOPAMH TPOEKT HCCJIETOBAHUS BO30Y:KIEHHBIX PE30HAHCHBIX CTPYKTYP ¢ oOpa3zoBaHueM
TPeX4YacTUYHBIX KOHEYHBIX cOCTOsAHUI siep 5 < A <9 B o0.actu 3Hepruii nagaommx ¢oronos 30-75 M3B npeacrabiaser
HECOMHEHHBIN HHTepec, 3aTparuBasi akTyajJbHble NPpo0jeMbl siiepHO (U3UKHU U ACTPOPHU3NKH.

B nepBylo ouepeab 310 00ycJIOBJIEHO BJIMSIHHEM KJIACTEPHOH CTPYKTYpPbI JIeTKHMX siiep HA BBIXOABI Pa3IH4YHBIX SIAEPHBIX
peaKuuii, CHEeKTPbI NPOAYKTOB peaKUMi M MX YIIOBble pacnpenejeHus. B Hacrosimiee BpeMs pa3sBUTHI pa3idYHbIE
TeopeTHYeCKHe IOAXOABI /ISl ONUCAHUA JKCIEPUMEHTAJIBLHBIX [JAaHHBIX - MHKPOCKONHMYECKHE MOJe/]IH, YYUThIBAIOIHeE
KBa3U4aCTUYHbIEC COCTOSHHMSA B YCPEJHEHHOM SIIEPHOM IOTEHLHAJIe, KJIACTEPHbIe MOIEJIH, YUCICHHbIE PACYETHI HA pelleTKe
(meton ab-initio). OaHako, A JaJbHEWINEro Pa3BUTHS NPEICTABIECHUN O CTPYKType JIETKHX siIep HYKHbI HaJeKHbIe
JKCIEPUMEHTAJIbHbIEe JaHHbIe. B TO ke BpeMs Takue JaHHBIE YAaCTO OTCYTCTBYIOT, 2 MMeEIOLIHeCH JaHHbIe HEPeIKo He
COIVIACYIOTCH MEKAY COOO0M.

2) DKcnepuMeHTAJIbHBbIE MCCJIETOBAHUS KJIACTEPHOH CTPYKTYpPbI JIETKHX siIep BBINOJHSIOTCH B Pa3HBIX I[EHTpax
pa3zimuHbiMu Metonamu: HoHHble mydykH — RCNP( Ocaka, Silmonus ), Uucrutyr KypuaroBa ( Poccusi), iThemba Labs
(IO:xnast Adppuka) , Uucruryt sepHbix ucciaenoanuii (Kues); n-me3onnl — LAMPF(Jloc-Asnamoc ); ¢oToH (3JIEKTpPOH) -
X®THU (Ykpaunna), Saclay (@panuus), Lund (llIBenns), HIGS (TUNL, CHIA).




B mocieanee BpemMsi OCHOBHOE HAINPABJIECHHE HCCJIEI0BAHUI CBA3aHO C HMCIOJb30BAHMEM IYYKOB PAaJMOAKTHBHLIX HOHOB,
OTHAKO CYLIeCTBEHHBIM HEIO0CTATKOM TAKOI'0 NMOAX0JA ABJACTCH JOCTATOYHO OrPAHUYCHHBINH THANIA30H JHEPIruil BO30YKICHUS.
B »3Toii cuTyauMM MCHOJb30BAHHE AJBTEPHATHBHBLIX IOAX0A0B, TAKHX KaK (OTofjAepHbIe peaKLuH, IpeacTaBiadercs,
HECOMHEHHO, aKTYaJIbHBIM.

3) B mpoekTe mpelIaraercsi HCHOJb30BaTh IOJYNPOBOAHMKOBYI) YCTAHOBKY, KOTOpasi o00/axaeT Ps/IOM JIOCTOUHCTB,
NMO3BOJIAIOIIMX PelMTh IOCTABJICHHbIE 3aja4u. B mcciaefoBaHHsIX TaKOro poaa Ba)KHYI0 PpoJb HMrpaer mnpoodiaema
BOCCTAHOBJICHHS] KMHEMATHKH HMCCJIeIyeMOil peakKuMd U MUHUMHM3AaUHMH (OHA, YTO JOCTHUIAETCH B PAMKaxX NPOEKTa BbIOOPOM
ONTHMAJILHOM IeOMETPUM YCTAHOBKHM M aHAJM3a paclpeiejieHUil mo 3HeprusM M d¢@dexTtuBHbiM MaccaM. Ilpennoxennsbie
METObI C MCIO0JIb30BAHHEM (POTOHHOIO My4Ka ¢ IHepruei 10 75 M3B U 1eTeKTOpoB A/ HAeHTH(PUKALHUHN NPOAYKTOB PeaKIuu
o0ecreYuBAIOT BBINOJHEHHE MPOCKTA HA BLICOKOM HAyYHOM YPOBHeE.

4) PaccmaTpuBaeMblii MPOEKT MPeINoaraeT co3qaHne YCKOPUTEs JIEKTPOHOB ¢ MaKCHMAaJIbHOIi JHeprueii 75 MaB. IlepeBoa
KOJIbIA J1eKTPOHHOro cuHxporpoHa HHJIA (Ep®H) B pexuM pacTszKMTeJIsi Ha MaJjible JHePruH O4YeHb HHTEpPecHoe
NpelIoKeHNe, NOCKOIbKY 3aTPaThl HA NPOBeJeHUe IKCIIEPUMEHTOB BeCbMa YMEPEHHbIE, H caMoe IVIAaBHOE, 3TO MO3BOJIHUT HA
HECKOJIBKO JIET COXPAHUTh KOMILIeKCe EpeBaHCKOro yckopures 10 NPUHATHSA APYTHX BO3MOXKHBIX POrpaMM PEeKOHCTPYKIUH
YCKOPHTEJIBHOI0 KOMILJIEKCA.

Oomee 3akmouenne. Komuccus 00oopsem u pexomendyem peanu3oeamsv paccMOmMpeHHble NPOEKHIbl, YHIO
N0360J1UM NOIYUUN RPUOPUMEMHYI0 IKCHEPUMEHMATIbHYIO UH(OPMAYUIO RO AKMYIbHOU MeMamuxKe.

S a
o ey ¥
\“{\W\Sx / 2 é/}” ITpod. A.H. JToBGHs
o ‘
06&*;&;?&0‘5}?‘\5
b\)&aot\ﬁg‘\)“\’ [Ipod. FO.B.I'ypos
Sy “\i\‘;\‘&“&

LD SR\
G\ A\

0% yot® il o i
@“Qboﬂ‘x)&\\ ( ]7// é/) \‘) \1/7 IIpod. B.I'. Hemope3os

6/20/2014 A.Sirunyan 16



<USUUSULE AULLUMNGSNFO-3UTL
FPhSNrE-3NFLLELE UG- USPhL UUUGURT

NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF ARMENIA

SP2RUU3k Gd UUSAUDPR2hUUSE AUJULUNRLGEL
PHYSICS AND ASTROPHYSICS DIVISION

0019, GplauG, Uwpyw) Pwngpundjubh won., 24 24, Marshal Baghramian ave., 0019, Yerevan
<tin. 52-47-80 Tel. 52-47-80
e-mail: physdiv@sci.am e-mail: physdivi@sci.am

Luinubp

22 QUU $hahljuyh b wuwnnudhqhyuyh
pudwtuniiph nmupkljut hwgdbwnnt dngnijh
thuwnh wpdwbwqpmipniihg
/22 wyphh 2014p/
Lukght' U. Ujhluwywih wijwh Uqquyhtt Shunwljui Lwpnpuwunnphuygh (Gphwth $hghlugh
htuwnmhwnnin) ghunwjwt dpwgph  «@kph Jhgmijukph Juuuwmbpughtt jupmglduspukph
munidbwuhpmpiniip . $nunin&bknpuwt - nhkwghwbtpmd  wpphwljuwbtugjuwd  Gpuwbh
B Eyunpnuughtt uhippnunpnuh ypu» hpuljuwbwgdwi Jepupkpjuy (2014 p. wyphih 22) QUU
pnpwljhg wunuwd U. Uhpnibjuth qkinygp:
2z QUU  $hqhluyh b wuwnnudbhqhuwjh pwdwudniuph punhwbnip dnnmjp, jukinyg L
putwuplbny 22 @UU pnpwlhg wunud U. Uhpnijuth qinignidp UUSL-h wpuqugnigsuht
hwdwhph wpnhujuwbtugdwt U dhomuyht $hghljuyh  ghvnmuthnpdtph  hpwljwbwugdut
Jhpwpkpju,wupdwbugpmd k.
1. Eikjunpnuughtt Uhtippnuinpnuh Abwthnjumdp inp nkdhuh (unutg
wpuqugdul, dudwbwljuyht wpnudngy Aqiuws > 3Uynpl , “stretcher mode” )
E =30+75 UL Eukpghwyny EEjunpnuwjht thniig uinwbwint hwdwp
Juuyuhnih guspununil wphmuunwtipuyghtt dhgwuyph wyuydwbtbpnid
Uhoniljuyhtt $hqhljuyh ninpuinnud hpuljuitugity
wpnhwljut ghnunhnpdbp:
2. Unwipwiplynn ntunidttwuuhpnipimiutbtpp Jepupkpnid G dhenijuyhtt $hqhljuygh
hhdtwpup b dudwtwjuljhg piunhputpht phpl vheniljukph (He, Li, Be, C)
hhutwljwl b gpgedwt bhn nhqnuwtuughtt Jh&ujubph Juuunmbpught
Jurmgjuwsph htnnugnunuwip kpkp dwuthljuth $nunndbnpuwt
nhwljghwibkpnud, hugk b juiplnp tpwbwlnipnit nith wunnubhqhljugh
hwdwp Juupws nhkqbpuljut vhenijuyghtt uhtipkqh kpunyph hkwn:
3. Lhpljuynidu tdwt hblnmwgnunuijut niumdbtwuhpmpinibubp jumnwpynud Ba
wphiuphh gwin Uheonijujhtt Ykunpnuubkpnud® Lwynuhw, $pwtuhw, TYknhw,
UUV, Zupujuyht Ubphljw, ntuwuwnwlh, ijpuhbw, uwuyt
thnpdwpupuljwt njjuukpp pupdp gqpgedwi Eukpghwubkph whpnypnud
uwljun] ki U hwjuwuwljut b wmthpwdbow k jpughb) thnpdtwljut tjjuyikph
wuwljwup vhgnijuyhtt Unnkjukph juthiunbunudubpp uinnigline hudwp:

Opnokght Zuwunipinil tnw] wnwewpljws ghinwuljut Spugphis:

22 FUU wljunbdhljnu-pupunninup %«?hb 8n1.2h1huqupju
Puwidutidniuph ghwn.pupwnninup g/é/ - L.Uwtniywipyut



b)Photonuclear reactions in quasi deuteron absorption energy

range up to meson production threshold
(collaboration with Yerevan State University )

U Medkuhbw, U2

At low energies (E, <20 MeV), when the
photon wave length is comparable with the
nuclear dimensions, the nuclei participate in
the absorption process as whole and generate
the giant dipole resonance (GDR )

At higher energies 20< E<140 MeV

(smaller photon wave length) , the mechanism

L

=

of photoabsorption changes and main
contribution in this process bring the
multinucleon formation inside of nuclei (as
deuterons or alfa particles).

In this e_nerg¥ range the quasi deuteron model
is applied for description of the photon
absorption mechanism.

ti _,NZ
cross section GKH(Ey)_LTGd (E,)f(E)).

L - Levinger parameter
o4l E, )- deuteron photodisintegration cross section

f(E)=e -D/Ev. pauli blocking function
NZ
A

dependence of parameters (L,D) from mass, charge
and isotopic characteristics of the target will be studied
in these experiments

account only correlated neutron —proton pairs

It is supposed to use as a targets the nuclei with
different isotopic composition (>%-¢% Ni, 112-124gp,

197A u, 181 TCI)

Theoretical calculation is planned with San Paulo

University (Brazil) A.Sirunyan

20/06/2014

wjwpkljjui
identification of the residual nuclei should be carried
out with HpGe-detector using activation method

experimental investigation of the photonuclear reactions
in quasi deuteron absorption range are planned  at
maximum bremsstrahlung energy 75 MeV on linear
electron accelerator(injector).

1.Proton-induced fission on 241Am, 238U, and 237Np at
intermediate energies PHYSICAL REVIEW C 88, 024608 ,2013

A. Deppman, E. Andrade-Il, V. Guimar~aes, and G. S. Karapetyan
Instituto de Fisica, Universidade de S"ao Paulo, Brazil

A. R. Balabekyan_Yerevan State University, Armenia

N. A. Demekhina Yerevan Physics Institute, Armenia and LNR -JINR,
2. Photofission of 232Th and 238U at intermediate energies
PHYSICAL REVIEW C 87, 054604 (2013)

A. Deppman, E. Andrade-II, V. Guimar~aes, G. S. Karapetyan, and N.
A. Demekhina

3. Investigation of induced fission of "@Pb by accelerated ’Li ions
Eur. Phys. J. Plus (2013) 128: 28
N. A. Demekhina, G. S. Karapetyan and V. Guimaraes

4. Recoil properties of fragments formed in 4.4 GeV deuteron-
induced reactions on a gold target (accepted in Physical Review C).
A. R. Balabekyan, N. A. Demekhina, G. S. Karapetyan, et al.

0= (612 /E,?) (E,-2.224)%/2
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Development of prototypes for production of chitin/chitosan systems, synthesis and research
of their new derivatives Y. Qujuyjuis

CH,
OH © <
5 NH
“o OHO |
HO
NH
o=< OH
CHj
L —In

structural formula Cn

OH OH OH
HO o _to 2 0&&
HO HO HO OH
NH, NH, NH,
n

structural formula Csn

Cn as biopolymer is a part of integumentary fabrics of
mollusks, arthropods, wings of insects, Cn contains in
micelles, mushrooms etc. it is not dissolved in usual
solvents, whereas its N-deacetylation product — chitosan
(Csn), is well dissolved in many water solutions of organic
and inorganic acids. Generally, seafood production wastes
are the main source of getting Cn.

They found wide application in medicine, agriculture, the
food and textile industry, pharmaceutics and cosmetics,
ecology etc.

20/06/2014
A.Sirunyan

Today there are only letters from JSC “Dimitri”

Recently interest to creation selective Csn increased for targets o
radionuclides and use in practical radiomedicine, biology, agriculture,
ecology, food and light industry, etc.

Raw materials for production Cn will be the waste, which will delivery
from organization (JSC Dimitrii). Csn will be received on the same
production equipment as Cn, by N-deacetylation of Cn in the alkaline
environment.

1 part. Development of prototypes for production

From one ton of a waste of river crayfish (armors) cleared of pectins, it is
possible to allocate near 250 kg Cn, and from it 175 kg Csn.

On the basis of chemical laboratory it is possible to organize production of
500kg Csn/ year (cost 1g Cn - S2,

1g Csn—S3)
2 part. Investigation of new chemical derivatives of Csn
In particular will be syntheses new chemical modification of Csn (Schiff
bases), connections containing radionuclides , new affine sorbents, etc.
For practical realization of this program is necessary to find
sponsor and making of contracts
and Scientific
center of radiation medicine and burns of RA with wishes for
discussion of collaborations

Cmpmhuﬂp{hl tl ]Ehmbh/]uhmnqb tughtt. hwdwlwpgtpht b
I

wlgjuw)ubkpht u pq wd
Umuhunlnpulul u Llhp |5
Lnulpph wunhdwl nth nrl
ululmul niukbwny, npuig h dwl
%pﬁpmp nL nuwjw rl huﬂl
gpul]_m]g Iubmnqul u1] w qsp wpntrawlynid
wunu L[P hllll.[lll pth
lluanglhubphh a‘hpmp mel phmpmqpuﬂlulh nyjuille

unnwugnidt nt wdihnthnt

u12]uulmul'upcilﬂzp%1
i ‘iln% qatiich,
A

umu1 111

1. Electro-physical properties of super- thin basalt fiber chemically modified

by sulfuric acid, Journal of Modern Physics, N12, 2011, pp.1450-1454.

2. The Influence of Hydrochloric Acid Treatment and Temperature on the
Electro-Physical Properties of Super-Thin Basalt Fibers, Central Europian J of
Physics, in press ,Accepted 18 July 2011, 5pp 2011.

3.Qwqtph b nunhnwlnhy wkpngnitph juthsh vnnuwgdw tputwul,
ubpyuyugquws £ 17.02.2011,

Npnonid 07.06.2011, 22 Zuyun (Patent RA), Zuyunp huduipp AM

20110016.



The elementary particles physics in the foreign accelerators beam
collaboration with CERN — LHC (ATLAS, CMS)

Since 1995 ANSL groups contributed visibly to
these experiments, actively participating in the
detectors design and construction, software
development as well as test beam data taking and
analysis.

Now ATLAS and CMS groups will continue the
works in ongoing LHC physics program
(shifts,data taking and analysis).

*  4thJuly 2012 in a joint ATLAS and CMS
seminar at CERN and the “ICHEP 2012”
conference in Melbourne, researchers of

these experiments at the Large Hadron
Collider (LHC) presented their preliminary
results on the search for the standard model
(SM) Higgs boson in their data recorded up

to June 2012.

ATLAS and CMS concentrated its efforts on
two complementary channels: Higgs decays

to either two photons or to four leptons.

Both channels show a statistically significant

excess at about the same place: a mass of
around 125-126 GeV.

= T T T =
g 10°E ATLAS Preliminary 2011 + 2012 Data =
S 10°F —Obs. s=7TeV: [Ldt=4.6481"
= Ys=8TeV: |Ldt=5.8-59fb"

100 200 300 400 500 600

GeV]
D
p
=
]
S
=
(& ]
(@]

L

1 OBE = Combined obs. : Seo

- ==== Exp. for SMH Higgs e 6
10° H— bb - S <
101'° —_— H— Tt CMS Preliminary -

41 A Ve =7 TeV.L =5.1 fb"
10 - \,s_sTev L_53fb‘

1o bttt = 7C
116 118 120 122 124 126 128 130

Higgs boson mass (GeV)

the significance of the signal at 5 sigma (ATLAS) and
4.9sigma (CMS) above background expectations




ATLAS experiment

Z.zulnpjut (fudph nkY.) $.Unudjui, r.Oquikqny, L.Uwpquyut, . Juppuiyui (wuyhpuwm)

Since 1995 has been participating in Tile Hadron
Calorimeter of ATLAS experiment : (their contribution)

. design and construction of 7 robots for high-
precision cutting of WLS fiber bundles

. development and construction of 10,300
magnetic shields for PMIT

. construction of bronze radiation

*  shielding components

*  -main achievement in data analysis: the
detailed study of the hadrons (proton, pion)
shower profiles and their leakage for TileCal,

used for GEANT4 simulation and precise energy
reconstruction

(M.Simonyan,PhD thesis)
* (Now group has 1 PhD student)

The calibration of ATLAS p-p collision data using multijet balance
technique and measurements of inclusive single jet and di-jet cross-
sections at centre-of-mass energy s = 8 TeV

: i s (2.6 TV |
+ Jet productionat LHC High mass (2.6 TeV) dijet event

« Process with dominant cross-section
* Testof pQCD
« New physics searches

* Recentresultson 2010data

« Jetsubstructure measurements
« 2011 data

« Extended kinematic range

« High pile-up environment

JATLAS

LEXPERIMEN

The high energy and transverse momentum(Pt) jets produced
at LHC are central elements of the signature for many new
physics searches, and play an important role in many physics
channels, such us inclusive jet and dijet cross-section
measurements, dijet mass and angular spectra studies

S e T2 Had. cal.

I Em. cal.



The ATLAS-group research program for 2013-2016
1.5qjujbtiph dpwlnud. Pwpdp Futipghuyny phntiph Eukpgtnhl npudwdunhmd
2012p. ‘8t wifjuyiikpnid, hiyynighy b tplohwn nhypkph hwdwnp:
Zudbduwnnidp nkuwfjwi jubwgnpuynditph hkwn::
Multi-jet balance(MJB) technique, where the ensemble of 2. Grid monitoring-h dhgngukph dpwlnid b ogunmgnpdnid :
lower-scale calibrated sub-leading jets is chosen as a reference3: Unnwynpuut wphiwnwipubp USLUU ghnuthinpdh duypwhbn tnpp
object, allows the extension of the calibration up to and abovemmﬂ11111 muﬂl 420U hin. {pw nbnunpywd epulnyyut hwpdhsttph huntwp:

TeV scale exploiting the abundance of events with multi-jet 4.Zunpntuyhll Gugnphubinph oy pluljurt pununphsiph munftwuppdut
wojuwwnwupubph pwpnitwmynud:

production.
1.Development and optimisation of multijet balance
= o AntEEaoROEMHIES | technique adopting it for the 2012 LHC running
S Myl =12 E .. . . . .
g 1020 el <0 E conditions, having doubled pile-up contribution. The
[=1 1 [ 1250 GeV E ] . . . i
o ossl Leu e = ¢ * = MIB calibration has a highest priority for the data
] | . . . . .
2;2?5_ e Data reconstruction needs and will be carried out within
0.92~  Data corrected with y/Z jet 2 _Pythiamc1t coordination of JetEtmis Combined Performance
2 05 I ] Group .
B e =G - do] 5 2. Data analysis of single and di-jets cross-sections at
0.95[
200400 600 800 1000 1200 1400 o0 g e\2/3)00 centre-of-mass energy s = 8 TeV, using full 2012 dataset

allowing to test QCD predictions at very short distances

The dijet invariant mass distribution with significantly increased statistical accuracy and

using data sample Of 2012 also look to a possible signatures of new phenomena
§ o behind of SM.
e — Background § 3. hardware-software for detector maintenance :
. Js =8 Tev . .
E [La=17m" 3 a) repair of Tilecal Low voltage power supply

4 b) computing engineering work for ATLAS sub-
detectors’ monitoring software development

c) precise measurement of light yield from scintillation
4 plates of hadron calorimeter

significance
o
LB LI 3 3 3 1L L
F ? B B
Il
[
4\ I N \4 [N 111 L1l 11 u1 IIH L

o ; ; ] d) measurement of natural aging of hadron calorimeter
i E SCB}.&% 4, Warsaw, from 28-Apr-to 02-May-14.
7 2000 3000 4000 G.Vardanyan

Reconstructed m; [GeV] Measurement of the jet production cross section at 7 TeV



CMS experiment
participating via RDMS (Russia and Dubna Member States)

U.Uhpniyui, d.vwswnput, U.Cnidwujui, U.Qunpsyut

* participated in Preshower detector
construction : -development of the
techno_log% of thick film printing on a
ceramic PCB with several metallic pastes
and laser cutting technique with MARS
factory (Yerevar%

* large-scale production fSOOO units) of the
ceramic PCBs -financial contribution of
Armenia has made 90 kCHF

. ; : P : : For 2010 CMS- LHC experimental data (36 pb-1) was selected only few
_I{] P h[ys I csfar? al ()II/ SC} S. IbnlveStl at-l Onl the hundred events-candidates of SPE process (where only 7 Z0
struciure or nar ouble and single enents). In analysis of Di-muon was used the information from
Pomeron exchange processes in proton — CMS, CASTOR, HF and ZDC detectors.
proton collisions at the LHC: ’ ’

| Registered Calorimetry Energy vs. Pseudorapidity |
TIZ000

Hadron Forward
10000

pp ->p+ y/IZ (->p+p-) + X +p

. Eartlmpatlon in CMS- “DPG” and test CMS ‘T
ndcap (HE) calibration on the basis of CMS e

CRUZET (Cosmic Runs at Zero Tesla), CRAFT

(Cosmic Runs at Four Tesla) by =

( V.Khachatryan_PhD thesis)

Registrered energy (GeV)
2
3

HCal Barrel ECal Barrel
HCal EndCap Ecal 1<

&
Eta

u* 1~ Mass Inv (normalized) - 20710 (real) data
Soft (MC)

Hard (MC)

Soft + Hard (MC,

Now YerPhl group actively participates in the

-
e

° HH\‘ \HHH‘ T HH‘ T HH‘ T

CMS experimental physics program, mainly )
in the studies of the diffraction processes
with Di-muon events.
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The calibration of absolute jet energy scale in CMS experiment using W — qq

pp —tt >bW* BN~ —blv,bgq

( Data sample at 7 TeV with an integrated luminosity of 3 fb 1)

Method based on comparison between invariant mass

of jets produced from W decay with W-boson mass:

M;=M,,

a Track”

> 1.08
=
=108

=
= 1.04a

1.02|

o vi.}iﬂwj(e;{.r_#fv NS

1

o.98

0.96

0.94

and

L =36 pb™'

- yrjet

- Zeet+jet
- Zpu+jet

zo =0 @ so0

Calibration is performed for calorimetric,
“Particle-Flow”
T reconstructed using of anti-kt and iterative cone
algorithms of jet finder with parameter R= 0.5. The
calibrated region includes intervals of pseudorapidity
In| < 2.5 and transverse energies 20< E, <150GeV.

jets of

------- VW jet+jet

R ata smce = 0.9854+0.001
anti-k, R=0.5 PF jet
| A . .

"“H1o0 zZ00
P et (GeV)

Reconstruction of top quark

( A.Tumasyan, PhD thesis)

Dataset Runs Lumi
Run2011B-PromptReco-v1/RECO 175832 — 179431 2.192 ot
2 1801 Entries 1392
g 2 [ ndf 4.361/5
o160 Constant 162.3+7.5
0 1a0f Mean 1736109
2t Sigma  19.23+1.19
€120~
= N .
Z 100 (W* bjet)
“Jet-Plus- B
light quarks 80 :_
60—
40—
20—
0:I | | L1 | I L1 L | | I I | | | I B | 11 1 | | L
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M_Top (GeV/c?)




Participation in CASTOR upgrade (DESY-JINR-ANSL)

Calibration of CASTOR
y+y and e+e invariant mass

— Yy
F1OE
= E — eo4e
% 10° —
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= g
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MC(Pythia)

o
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MarHuTbl ° 2 “invariant Mass. (Gevre?)

for the y+y events n meson is
the most suitable choise




Physics research program on CMS for 2013-2016 years

ANSL (Yerevan Physics Institute), Armenia
A.Sirunyan, S.Chatrchyan, V.Khachatryan, A.Tumasyan, 2 students

1. Investigation of parton structure of Pomeron in hard
diffractive processes (QCD,SPE, DPE) with py+u- , Jet-Jet ,
bb (jet), y/Z+jet production. 2012-2015

Results : MC simulation. Development of muon and jet
reconstruction algorithms .Improvement of Diffractive
events selection metodology to increase a statistics
.Measurement of hard and soft parton (quark- antiquark)
and (gluons) contribution .

2. Study of “factorization scheme” breakdown 2013-2015
Results: Calculation of ratio R = doSP / do"P = do®P / doSP ( SD-
single, DD- double, ND- no diffraction processes with p+p-
, Jet-Jet, etc production) in the same kinematic area.
MC simulation.
Diffractive events selection for the analysis.
3. Investigation of Coherent hard diffractive interactions
of ions ( SPE, DPE) 2015-2016
Results: Calculation and measurement of the heavy ions
interaction cross sections Coherent Pomeron flow
Measurement of parton distribution in Coherent (nuclei)

Pomeron.
4. Participation in CASTOR upgrade and Higgs analysis
(DESY) 2012-2014

Results: Analysis for yy and ee events in HF and Castor
analysis Higgs production with W or Z: VH =Vbb,

=)

1.Separation of hard and soft parton (gluon)
contribution in Pomeron at «/s =7 TeV
With this purpose we consider the bb pair
production in hard DPE process:

p+p— p+b+ p+X+p
Structure (n,) of bb pair production events in DPE

zDc(+) CASTOR TOTEM zoc+) M
— " ——
-15 -10 -5 0 5 10 15

2. For examination of factorization scheme

FZD (X1t1Q2’§) = Fpom/p(fi t) ¢ Pg/pom (X’Qz)

data of cross-section in QCD, SPE(single) and DPE( double
Pomeron exchange) processes in same kinematical range will be
selected. If factorization is true, this ratio must be equal

dosSP/ doQCP = doPP/ dosSP (?)

T E=_ ey ] |

s =o =’ =" == s o = L3

- E

e
dhhlioud

5. Vector boson fusion (VBF) Vs =8 TeV

L4 q1



2013-2015

w) Unwownljynid k hnnwgnunk) pp-pupunidutpnid JEljnnp-pngniiughe

dhwdntjdwl (Vector Boson Fusion - VBF) ypngkunid $udws Zhgqu pngnlp,

npp npnhynud £ bb-pyupljuyhti qniygh phptph’

e Ejwnnp-pngqnuiwghtt thwdnijdwl (Vector Boson Fusion - VBF)

wnpngbuph hwdwp junwpl] Untnk-Yunn dnpbjudnpnid,

oqunuuugnpdtiny PYTHIA b1 CMSSW(CMS Soft Ware) 6pugpuyhtu

thwpbptbpp:

e Unphjuynpwd myjuutph hhdw Jpu dpwlyly ( VBF) ypnghuh

ntyptph pnpulwl wwydwbubpn (nphgkpp ):

eUowljty 2011p. 7 SE9 l 2012p. 8 SEY, Fukpghwyny pp-pwifunidubph

Yntnuljdws hnpdupwpuljub nmyduwyubkpp:

2014-2016

p) Unwownplynid E junnwpt) CMS nhnkljinnph wnwetwghtt nhpniyjpnid

guiynn CASTOR Junphubkwnph mpudwswthnidp’

‘ee'li/jud yy qnuyqliph wwpnhynn dkgnuubph (v, p, o, ¢) ykpujutqunid”

oqunuugnpskiny HF (Hadron Forward) i CASTOR jwnphdbwnpbkpp:

e Untink-Ywn n hwpdupljuip CASTOR juwnphubwnph npudwswthdwb

hwdwp ogunugnpsdtiyny TOTEM wnbkjkuljnup :

p+Pb (Vs = 2,76 Std) 2013 p. thnpdwpwpwlwl ndjuytikph dowlynid

npungpytiny TOTEM wbkjkujnyh b CASTOR Junphutwnph dwutwlgipintup:
e+e Jubwny nipnhynn o dkqnuh ykpujuiqunidpl CASTOR Juwnphutwnph

npuwdwswthnidp:

*4 Std, tubipghw niikignn ypnunnbuwghtt hwunhwywlwg thugtph pwjunidutph

wipyniupnid CMS ghnwuthnpdnid gpuigws nhppwljghnt Unintiughte

qnuygkph myjuutph dowlnid:

3-5 ubwnbkdpkph 2013 p. Gpdb-h Unp-Zwdpkpny  ,Fourth International Workshop on Multiple Partonic Interactions
dvhowqquyhtt Yntudptpwtiubph fEunpnunid at the LHC" Antwerpen (Belgium) §ntudptputiuh qljnigniundy ,,
wbglugyks “RDMS-CMS hudwmgnpdwljgnipjutt Pseudorapidity distributions of charged particles in proton-proton
nwupkijub Yntipbputiu” collisions by the CMS and TOTEM experiments ,,



International collaborations (DESY)

H1/YerPhl group

Since 1999 has
collaboration.

YerPhl group has involved primary in hardware
development, support and maintenance and later
in data physics analysis

*During the period from 2004 to first half of 2007
(HERA shutdown) group was fully responsible for
Time-of-Flight (TOF) system

*The main efforts of the group are focused on the
analysis of following processes:

-Jet Production at Low Q2 in DIS (strong coupling
constant a )

- Measurement of Leading Neutron Production in
DIS (pion structure function F, )

been participating in H1

o, from Jet Cross Sections

r H1 Preliminary
E = o (p=Q)for Q% <100 GeV?(HERA I)

* oy(n=Q)for Q%> 150 GeV? (HERA I+l)
= Combined <o )zzlincl.. 2-, 3-jet)

Running ug (from high Q?2).

* NLO and <ag(n)>
extrapolated from high
(>150GeV?) to low (<100GeV?)
Q2 region.

* ug from Low Q° added to
high Q? curves. A striking
agreement between low and
high Q2 data observed.

i u
0.3 from Q* > 150 Ge
R NLO uncertainty

A.Sirunyan

*A.Baghdasaryan ,S.Baghdasaryan, H.Zohrabyan

YerPhl-H1 group activities during 2013-2016

Group starts a new analysis of parton distribution function (pdf) and
multijets (four and more) production at Low Q? based on data of jet
production and DIS recorded in the years 2005-2007, corresponding
to an integrated luminosity ~ 300 pb-1

1.Jets at Low Q2 for HERA and aplha_s extraction
2.Joint H1-ZEUS Jet Analysis at Low Q2

These analyses are aimed to precise alpha_s extraction and PDF for
gluon and see-quarks determination.

3.LHeC project: lepton-nucleon scattering at CERN. The aim of the
project is with LHC facilities at large energies and luminosity to
produce massive new electron-quark bound states and to other new
physics.
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Decay mode

Expected (o) [ Observed ()

ZZ

T
WW

bl
TT

7.1
3.4
5.3

2.2
2.6

(.7
3.2
39 — 43

2.0

2.8

Channel significance ()

(mg = 125 GeV) | Expectad

VH —: bh 2.3 2.1
H—Tr 3.7 3.2
Combined 4.4 3.8



