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оп the ргоlопgаtiоп of ЛNR Theme о4-4-1143-2021/ "Sсiепtifiс and methodological
геsеагсh and dеvе]Орmепts fог condensed mаttег investigationS with IВR-2 пеutгоп
Ьеаms" fог the регiоd 2024-2025 у

It  is  knoWn  that  пеutгопS  аге  uSed  fог  conducting  геSеагсh  in  VагiоuS  fields  of

рhуSiсаl, сhеmiсаl, Ьiоlоgiсаl sсiепсеs, mаtегiаls sсiепсе, агсhеоlоgу, and so оп. Nеutгоп
іs0uгсеs,  such  aS  пuсlеаг  геасtогs,  аге  unique  scientific  facilities  whеге  Vагiоus  sеtuрs,

еquiрmепts, and deVices сап Ье installed Оп геsеагсh сhаппеls, епаЬliпg fundamental and
applied  геsеагсh.  The  IВR-2  пuсlеаг  геасtог  is  опе  such  fасilitу,  Ьut  with  а  unique
distinction that allowS fог the use of pulsed пеutгоп Ьеаms in геsеагсh. It is с1еаг that the
огgапizаtiоп   and   conduct  of  геsеагсh  геquiге   continuous   imргоVеmепt   of  existing
fасilitiеS, as well aS the development and сгеаtiоп of neW facilities fог геsеагсh in actual
scientific  diгесtiопs.  Тhегеfоге,  the  Scientific  theme  within  the  fгаmеwогk  of the  JINR
topical    р1ап    "SсiепtiГіс    and    methodological    геSеагсh    and    deveIopments    fог
condensed   mаttег   investigations   with   IВR-2   пеutгоп   Ьеаms","   is   dedicated  to
imргоviпg  рагаmеtегs,  регfогmапсе,  and  expanding  the  Scope  of thеiг  аррliсаtiопS,  as
wе1l aS the development of elements and components of ехрегimепtаl Sеtuрs.

The   sсiепtifіс   геsеагсh   theme   "Sсiепtifіс   and   methodological   геsеагсh   and
deVelopments  fог condensed mаttег investigations With IВR-2  пеutгоп Ьеаms","  consists
of thгее iпtегсоппесtеd ргоjесts.

The  fігSt  ргоjесt,  "DеvеlОрmепt  of  а  widе-арегtuге  ЬасI#саttегiпg  dеtесtог

(ВSD-А)  fог  the  HRFD  diffгасtоmеtег"  (Sсhеdulеd  fог  completion  in  2024-2025),
consisting of 7 plamed tаsks. These taSks iпVо1vе the dismantling of the existing dеtесtог
installed оп the high-геsоlutiоп Fоuгiег diffгасtоmеtег and the inStallation of the newly
developed widе-арегtuге scintillation dеtесtог, ZпS(Аg)/6LiF, fог Ьасksсаttегiпg. The use
of  such  а  dеtесtог  Will  allow  fог  оЬtаiпiпg  stгuсtuгаl  data  With  highег  ассuгасу  Ьу
геduсiпg  Ьасkgгоuпd  noise  and   iпсгеаSiпg  Statistical   Sigпifiсапсе.   МогеоVег,   it  will
iпсгеаsе the пumЬег of ехрегimепts сопduсtеd.

The    Second    ргоjесt    ``Vесtог    magnet    fог   investigationS    With    роlагizеd
пеutгопs"  aims to  imргоvе the  сhагасtегistiсs,  uрgгаdе,  and  add neW сараЬilitiеs to the
REMUR роlагizеd пеutгоп геflесtоmеtег. The implementation of this ргоjесt is dгivеп Ьу
the  iпсгеаSiпg demand  fог геsеагсh  conducted  at vегу  low tеmрегаtuгеs  (1.5  К  -0.5  К)
and high magnetic fіеlds (аЬоvе 2 Т), which allows fог th9 study of vагiоus ргорегtiеs of
suрегсопduсtогs, fеггоmаgпеtiсs, and so оп. The existing REMUR геПесtоmеtег at IВR-2
does not епаЬ1е геsеагсh at tеmрегаtuгеs ЬеlоW  1.5 К ог magnetic fields exceeding  1.8 Т,

and  it  lacks  the  аЬilitу  to  change  the  diгесtiоп  of  the  magnetic   fiеld.   Within  the



fгаmеwогk  of this  ргоjесt,  а  tеmрегаtuге  сопtгоl  deVice  will  Ье  deVeloped  to  achieVe
tеmрегаtuгеs  doWn to  1.5  К.  Аdditiопаllу,  а Vесtог magnet Will  Ье  сгеаtеd to  allow  fог
vагуiпg  the  magnetic  field  up  to  3  Т  in  the  Vегtiсаl  diгесtiоп  and  up  to   1   Т  in  the
hогizопtаl diгесtiоп.

The thiгd ргоjесt,  "Dеvеlорmепt and imргоvеmепt of iпfгаStгuсtuге е]еmепts
fог sресtгоmеtегs at the IВR-2 геасtог" is ргimагilу dedicated to епsuгiпg the еfГісiепt
and геliаЬlе орегаtiоп of 15 installations at the pulsed IВR-2 геасtог. The ргоjесt consists
`оf 16 tasks aimed at modeling пеutгоп sсаttегiпg sеtuрs, imргоViпg the огgапizаtiоп and

conduct  of ехрегimепts,  enhancing the  System  fОг  gепегаtiпg  and  tгапsрогtiпg thегmаl
пеutгоп Ьеаms (mоdегаtогs, сhоррегs, пеutгоп guidеS),  imргоViпg the пеutгоп detection
syStem (ргорогtiопаl соuпtегS, 3Не dеtесtогS), геfiпiпg the automation and сопtго1 syStem
of mесhапisms, sоНwаге dеVеlорmепt, and mОге. Alongside оthег expected оutсоmеs, it
is  wогth  noting  the  modeling  of пеutгоп  guideS  at  the  NEPTUN  геасtог,  which  will

ргоVidе   insights   into   the   fеаsiЬilitу   of  using   пеutгоп-аЬSогЬiпg   mаtегiаls   (Ьогаtеd
роlуеthуlепе)   in   Sресtгоmеtегs   at   the   NEPTUN   геасtог.    Оvегаll,   the   successful
completion  of this  ргоjесt  will  епsuге  uпiпtеггuрtеd  functioning  of the  iпstаllаtiопs,
еquiрmепt, and ехрегimепtаl activities conducted at the IВR-2 геасtог.

То  саггу  out  the  thеmе,  highly  qualified  sресiаlists,  епgiпеегs,  and  Scientific
геSеагсhегs fгоm the Nеutгоп Physics LаЬогаtогу will Ье iпvоlvеd.

Based   оп   this,    I    suррогt   the    extension    of   the   theme    "Sсiепtifiс   and
methodological геsеагсh and developments fог condenSed mаttег inVestigations With
IВR-2 пеutгоп Ьеаms" plamed fог 2024-2025. The imр1еmепtаtiоп of wогks within this
theme   Will    епаЬ1е   геsеагсh    оп   пеutгоп    sсаttегiпg   using    SetupS    with    imргоvеd
сhагасtегistiсs  in the field of condensed mаttег inveStigations utilizing the IВR-2 геасtог
пеutгоп Ьеаm.
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