Hemekmop RICH
akcnepumeHma CBM FAIR.
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FAIR. Cmagmoeaﬂ gepcus

CBM (Compressed Baryonic Matter)
— QKCMNEPUMEHT MO U3YyYEeHMo 94p0 -

7 -y SIS100/51S300 SAAEPHbIX N NPOTOH - SAepPHbIX
\ B3aMMOOENCTBUN HA BbIBEOEHHOM
S nyuKe.
S @\ 7 OcHoOBHas LieNb 3KCnepuMeHTa—
b \W /| wccnepoBaHue cBepXNNOTHOrO
Gsli GapMOHHOro COCTOSIHUA MaTepuUmn.
Accelerator
Facilities
NUSTAR SIS100 B pacnonoxeHne CBM 6bynet
noctaesnATb Nyykn Au(Ca) c aHepruen
Konna6opaums: 0o 11(14) AlrsB v npotoHoB 1o 29 2B
11 cTpaH,; \
> 50 EHCTMTyTOB (yHMBepCMTeTOB) 215300 = siapa Bnnotb A0 ypana ¢
aHeprunen 8-40AIaB n npoToHbl o 90
> 400 y4aCTHUKOB. B

Bonbloe poccMnckoe yyacTtue,
9 MHCTUTYTOB.

BbicOKkass MHTEHCMBHOCTb nNy4ka (~ 10° agep/c Ha MULWEHb, YTO COOTBETCTBYET OT
10> — 10’ B3ammopgeuctBun/cek. (A+A) po 107 B3ammopgeuctBun/cek. (p+A)
B3auMOOEeUCTBUSM)

BbICOKOCKOpOCTHaﬂ DAQ no3BonseT 06paﬁaTblBaTb BCHO VIH(bOpMaLWII-O.
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JkcnepumeHm CBM.

TOF

RICH TRD

\ Dipole magnet
\ i —

KoHuenuuns akcnepumMmeHTa
— cBepxnpoBoaALLUN
ANNONbHbIA MarHUT,
TpekoBasi cuctema (8
CTaHLUUN CUITUKOHOBbIX
Kamep), 3atem PID.

dp/p=1.8% (p > 1
GeV/c, 1 Tm field)

position)

M,quTI/I(bI/IKaLIMFl NenToHoB HeobGxoomma AnNs BbINOSIHEHUSA nporpamMmmbl

akcnepumeHta (n.B.M (0,p,0), (J/¥, ¥’), AN-NENTOHHbLIU KOHTUHYYM,
NenTOHbI OT pacnagoB TsXeNbIX apoMaToB U T.4.).

Heo6xoanmo nopaeneHne nuoHoB > 1/5000 (cemyac no npoekty 1/10000)
(RICH (>1/100 go 7-10 I'aB/c) + TRD).
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JkcnepumeHm CBM.

NMNA® yyacTByeT B co3gaHum aetektopa RICH

Decision X1.19.6:
The Council agrees to the collaboration between FAIR GmbH and the NRC Kurchatov

Institute, Gatchina (PNPI) regarding the production of the following components of the

detector of the CBM collaboration:

* Mechanical Support Structures including Shielding Box for Camera and Gas

System for the Ring Imaging Cherenkov Detector (RICH), (PSP 1.1.1.3.1.2)

This agreement is valid under the assumption that PNPI provides these components
for the 2005-price including an inflation correction similar to that for cash
contributions, according to FAIR Council Resolution V.10.1, and according to the
technical specifications in the approved “Technical Design Report for the CBM Ring
Imaging Cherenkov detector (RICH)”. The 2005-price for these components shall be
considered as Russian contribution to experiments, within the contribution to

experiments from the Russian commitment.

A complete collaboration contract including all annexes and technical specifications,

according to FAIR Council Resolution lll.10.1, is to be concluded.

(For information: The total cost-book value of this item amounts to 1,450,000.00 €. The
corresponding Collaboration Contract is planned to be ready for signing during the fourth
quarter of 2014.)

[MoanucaH KOHTPAaKT Ha
npou3BoACTBO.

OT1BeTcTBEeHHOCTbL NMUAD —
MeXxaHu4yeckasi CTPpYKTypa +
rasoBasd cucrema

CBM (NMUAP) (RICH n MuCh)

V. Dobyrn, D. Ivanischev, V. Ivanov, A. Khanzadeev, L. Kochenda, B. Komkov,
V. Kozlov, P. Kravtsov, E. Kryshen, L. Kudin, N. Miftakhov, V. Nikulin,

E. Rostchin, Yu. Ryabov, V. Samsonov, O. Tarassenkova, S. Volkov,

M. Vznuzdaev, M. Zhalov, D. Tyts, M. Malaev, I. Solovyev, A. Solovev,

G.Rybakov.
Ceccusa OPBO, 26 pekabps 2019 akcnepumeHT CBM




Hemekmop RICH.

Knaccuyeckasa cxema ¢ pagmatopomM n cchepuyeckum 3epKasiom.

B = % > é_ Ycnosune BO3HUKHOBEHNS YEPEHKOBCKOIO PerMCTpau,vm YepeHKOBCKOro n3nyyvyeHwus -
V3nyHeHNs BO3HMUKaeT NMpu ABMXEHUU 3apsKeHHOM YacTuubl
cosO = Bln ("I';’;{‘;i”n:e ::‘:;a?m”b MOBEPXHOCTI KoHyca B Mpo3pa4vyHoMn CpeAe CO CKOPOCTbIO 6onbluen
1~ ko5, npenomAeHS B = % m = p VT-p?/ pc CKOPOCTM CBeTa B 3TOM cpeAe.
paanaTopa ‘ Treck e 3MNEeKTPOHbI HAYMHAIOT U3ny4vaTtb
‘ E Photodetector plare — y@P@HKOBCKUM CBET, UMesi UMNYSbChbl,
HoTONA ST : ~ O | ropa3zgo MeHbLUMe, YeM AaXe MUOHbI U3-3a
& “pomsts T Qo pa3HuLbl B Maccax. Moatomy ao
- O onpeneneHHbIX 3HAYeHUN UMNYSILCOB
Ay 1\ . 3apsXKeHHbIX YacTuL, AaNEeKTPOHbI byayT
gerexropu (Rj2) © PP T Lsaniano (R) e . BblgaBaTb “Kpyrn”, a ocTanbHble YacTUlbI

OnTuMmM3npoBaHHas reoMeTpus. HET.

D)

% PacnonoxeH cpa3y 3a MarHUTOM;

»* AnepTypa 25° no BepTukanum n 35° no ropusoHTanu;
»* [OnvHa BAOSNb ny4vka 2 Mm.;

** Mo BepTUKanu 3epkKarno pasgerieHo Ha 2 4YacTu;

** Pagwuyc 3epkana 3wm;

«* [1Ba cpoTogeTeKkTOpa (BbILe U HNXKE OCU Ny4Ka);

** Papunatop — CO, npu HopmanbHou T u P.

«* 72 NIINTKN CTEKNAHHbIX 3epkan (6 mm). OTpaxarowiee NokpbITUE —

TOHKUM crnowm Al.
Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM




Hemekmop RICH.

OCHOBHbIE TPebOBaHUSA K KOHCTPYKLUUMN.

** MpoyHOCTN KOHCTPYKUMU. Umeem 14 M2 xpynkoro
cTekna, BecomMm ~ 180 Kr.

+* CTabunbHOCTbL ONTUYECKON cucTeMbl. (72 3epKarnbHble
NANTKN € 3-4-MUNNIMMETPOBbLIM  3a30pOM)  nNpu
TPaHCNOPTUPOBKE KPaHOM,;

+* PagnaunoHHas Nnpo3pavyHoCTb;
¢ 3awmTa (hOTOYMHOXKMUTENEN OT MarHUTHOrO NOSS;

+¢* [OMKHO COOTBETCTBOBATbL AOCTYNHOMY GloaXeTy.

CteknsiHHoe 3epkano. OTtpaxarouwee
NOKPbITUE — TOHKUU crion Al

dononHutenbHaa 3awmTta (OT KOppPO3UN)

mﬁg
data with temperature E
and pressure correction

ring radius (mm)
PO
-

a
<.

Pasamep 6.0 x 6.0 mm2 nosBonsieT

8
-

— pasnuyatb paguycbl U AO0BOAUTb

?_=—:= w pa3genieHue 3N1eKTPOHOB U NMUOHOB

Ao 8-10 'sB/c no umnynecy. H8500 C/D

I BN A N 64ch, 52x52mm?
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Hemekmop RICH.

+** TexHn4ecKkme napamMmeTpbl He onpeneneHb:;

0Ona RICH npobnema ¢ uHaNLHOM
reomeTpuemn;

** MarHuTHOoe none BnusieT Ha paboty PIJY -
3awmTa;

*** Upes — cmecTUTb nonoxeHue chotoaeTeKkTopa
B 06MnacTb C MeHbLUMM MarHUTHbIM MoneM:;

More space for
installation,
maintenance,
potential possibility
to lift RICH,

smaller stray field
(see next slide).

=)
= absolute B-Field (T

1

400 50
Z-postion {cm)
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KoHcTpyKUMA. g emeKmOQ R C H .

+* Pabota Hag KOHCTPyKUMEA OCHOBaHUA
AeTeKTopa;

** NMopxoput pAna nwoboro BapuaHTa
3alMUTHBLIX BOKCOB;

< ObGecneunBaeT nepemelleHne B Tpex
HanpaBneHusX;

¢ CornacosaHue ¢ MuCh rpynnon;

Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM 8



Hemekmop RCH.

* BbiOpaH oanH BapuaHT, Kak 6a30BbiU (TOHKOCTEHHbIA aNntOMUHUEBLIN CTONO,
nogaepXuBaroLWwmn 2 papa sepkan).

*+ B cOOTBETCTBMM C KOHTPAKTOM ObIN CIPOEKTUPOBaH U NpousBeaeH npoTtoTuna
KOHCTPYKLUUU ANA NogaepXKu 3epKan, BKI4Yasa CUctemMy noaBeca 3epKasibHbIX MAUTOK.

Llenb — noaTBepXxaeHne paboTocnocoGHOCTH
KOHCTPYKLUMU, TaKTUKa COOpPKKU, NpMcnocobreHus,
BO3MOXHOCTU FOCTUPOBKM. s =
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Hemekmop RCH.

lNMpoBeaeHbl n3mepeHusa aecdopmaumm n noBegeHUs BO BPEMEHM.
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gemek P

s CnpoeKkTnpoBaHbl,
npounsseaeHbl U
cobOpaHbl YeTblpe
paMKu (pa3HbIX
TUNOB) ANnA
KpenrneHus
3epKanbHbIX MJIUTOK;

Ceccusa OPBO, 26 pekabpsa 2019

mop RCH.

akcrnepumeHT CBM

s COopka n
pa3bopka ans
onTUMMU3auum
npouecca
cOOpKM;
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Hemekmop RICH.

** CnpoeKkTMpoBaHa, npou3sBeAeHa M cobpaHa ycTaHOBKa ANS MPUKIENKM
NJANTOK;

*** TMpuKneeHbl TeCTOBbLIE NIOCKUE NAUTKMN (2 3epKanbHble U 2 Npo3payHble);

Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM 12



Hemekmop RICH.
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Hemekmop RICH.
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Gas system final desiq_

To vent
CVl @L0mm 500mbar FI2
L ﬁ ~1 |
We need approval of the final [
| /cvs
gas system design .
= >
=
XMV3 B C1
| Fls | R e w
o X I_E_I
| |
PCV - pressure control valve
BPCV - back pressure control valve
SV - solenoid valve i bt L - -,
MV - manual valve ! |
R CV - check val ' !
Ej |:.:| FI5 FM - ;aescs f\f:m\//rieter i @30mm !
Fl - flow indicator !
T ot . ! @ MV8
- temperature transmitter !
XMVl MV2 H - heater ! svg 1<
PT - pressure transmitter !
Pl - indicat [
A b e pieor RICH SRH(OKH
F - filt !
@18mm OVF - il E\}/rapor filter ' | Blower
?30mm 7R3 |

________________________________________________________________________________

The design is based on well-proven solutions (PHENIX and STAR
experiments, > 10 years)

Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM 15



doknadbl u nybnukauuu.

2 OoKNnaga Ha ABYX KonnabopauuoHHbIX CoOBelaHusX + Aoknaabl Ha pado4umnx
rpynnax.

Event reconstruction of free-streaming data for the RICH detector in the CBM
experiment
J. Adamczewski-Musch (Darmstadt, GSI) et al.. 2019. 7 pp.
Published in EPJ Web Conf. 214 (2019) 01043

Final design of a monitoring system and software correction cycle for the
mirror alignment of the CBM RICH detector
NIM Section A, 2019, 161799

Mnanbl Ha 2019 roa.

BbinonHeHne KOHTPaKTHbIX 06A13aTeNnbLCTB NO co3aaHuio aetektopa RICH akcnepumeHTa
CBM B cooTBeTCTBMU C NraH-rpadukamum.

bnarogapto 3a BHUMaHue !

Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM 16
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17



emexkmop RCH.

MO,El,epHVI3VIpOBaHbI n npoundBeneHbl U UCNbITAaHbI PaMKU U NoABeCbLI ANA KpenneHnAa NianTok.

The bolt for connesting the scresds and tria
is screwssd] on tha frame aida - thera is more room
key and the force of the latch can be conrodled.

The bushing far the screw of the mount is made of a collet
weithy a hola in the cantar and a =lot. This design allows to
get fid of the loopholes In the thread with a sllaht
tigghilening ol e lockineg scoees, @ nd secoiely Bia e
position of the lsad screw with a stronger <lamping of the
locking acraw.

To complets aliminate laopholes in place of fixing the
apindle and fork. two hsarings are ussd, pullsd togsther.
The apring washer providee a pulling forse on the
bearlngs and prevents the tlghtening serew fram self-
Remasceningg.

The dezign of the hizcuit in the hings unit iz changsd.
Romeoved plastic elesves, which did not provide aase
movement and rellable sllminatlon of backlashes It was
nesdad to fit and coemplicate the design. Now the biscuit is
made of bronze. Minlmizatlon of backlashes Is ensured by
perenzizaz galiralinngg @ el saclaselion el i ol liscuils o
axles.

Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM 18



Hemekmop RCH.

Knaccuyeckasa cxema ¢ pagmatopomM n cchepuyeckum 3epKasiom.

B = % > é_ Ycnosme BO3HUKHOBEHWS Y€PEHKOBCKOro Perncrpauus HYepeHKOBCKOro nany4yeHwus -

VIsTyHeHns BO3HMKaeT Npu ABUMXEHUN 3apsKEeHHOW YacTuubl
B Mpo3payYyHOM cpene CO CKOPOCTbH OonbLuen
B = % m = p VI_p?/pc CKOPOCTW cBeTa B 3TOM cpene.

coO Se — 1 I/I3nyquV|e naeT BOOJIb NOBEPXHOCTU KOHYyCa
[3 n (n3oTponH. cpepa)

N — Ko3d. NpesioMIeHns
paanaTopa Track prujemi::n
\ ; ANMEeKTPOHbI HAYUHAKT U3ny4vyaTtb

: th?demm i YyepeHKOBCKUW CBET, UMesi UMNYIbChbl,
— '}TFE?S?QMLNM O .O. ropasgo MeHbluue, YeM gaxke NMUOHbI U3-3a
' 0 pa3Huubl B maccax. loatomy no
- onpeaeneHHbIX 3Ha4eHUMN UMNYNbCOB
— 3apsKeHHbIX YacTuL, 3NMeKTPOHbI OyayT
a) b) BblAaBaTb “Kpyru”, a octanbHble YacTULbl
HeT.

WCTOUHKK YacTul
/

peTekTopl (R/2) RapuaTon / aepianc (R)

.

CteknsiHHoe 3epkano. OTtpaxarouwee
NOKPbITUE — TOHKUU crion Al

dononHutenbHaa 3awmTta (OT KOppPO3UN)

807 mﬁg

o aemntmeae 2

Pasmep 6.5 x 6.5 ™MM? nosBonsier

jjﬁ:—z pasnuyaTtb paguyCcbl U OO0BOAUTDL

el w pasfaeneHne 35IeKTPOHOB U NMUOHOB

ao 8-10 NB/c no umnynbey. H8500 C/D

I B S 64Ch, 52x52mm?

Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM 19



Paduamop.

Knaccuuyeckas cxema. B kauectBe pagnatopa — CO,

N=1.00045, 1,=33.3 -, = 1//T= 1/

pth(nMOH)=4.6SGeV/C 530 _IIII T T 171 IIII|IIII|IIII IIII_
S co, N, ]
1.7 m — cpeaHaa AnvHa nyTm B o B - .
pagnarope - ]
(Nhits = 20 (electron rings)) 0r p
- 15 |-
7'5100_— i
5 [ 10 |
8 [ -
£ 50:— 5 :_
a0l :
- —=—— CO2 radiator 2.25m 0 0
20;
[ Tin
e~ TR ™ T

wavelength in nm
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JkcnepumeHm CBWM.

NMNAAD® yyacTByeT B cO34aHUM OBYX OETEKTOPOB fIeNTOHHOU naeHTUduKaumm
RICH n MuCh.

Decision XI.19.6:
The Council agrees to the collaboration between FAIR GmbH and the NRC Kurchatov
Institute, Gatchina (PNPI) regarding the production of the following components of the
detector of the CBM collaboration:

¢« Mechanical Support Structures including Shielding Box for Camera and Gas

System for the Ring Imaging Cherenkov Detector (RICH), (PSP 1.1.1.3.1.2)

This agreement is valid under the assumption that PNPI provides these components
for the 2005-price including an inflation correction similar to that for cash
contributions, according to FAIR Council Resolution V.10.1, and according to the
technical specifications in the approved “Technical Design Report for the CBM Ring
Imaging Cherenkov detector (RICH)”. The 2005-price for these components shall be
considered as Russian contribution to experiments, within the contribution to

experiments from the Russian commitment.

A complete collaboration contract including all annexes and technical specifications,
according to FAIR Council Resolution 111.10.1, is to he concluded.

(For information: The total cost-book value of this item amounts to 1,450,000.00 €. The
corresponding Collaboration Contract is planned to be ready for signing during the fourth
quarter of 2014.)

Decision XVI.12.4

The Council agrees to the collaboration between FAIR GmbH and the NRC Kurchatov
Institute (PNPI), Gatchina regarding the production of the following components of the
detector of the CBM collaboration:
+ Absorbers, Mechanical Structures, Gas System and contribution to LV, HV,
Safety, Spare Parts, Alignment, Transport, Infrastructure and Installation for the
Muon Chamber System (MUCH) (PSP 1.1.1.3.2.3)
This agreement is valid under the assumption that PNPI provides these components
for the 2005-price including an inflation correction similar to that for cash
contributions, according to FAIR Council Resolution V.10.1, and according to the
technical specifications in the approvedzo “Technical Designh Report for the CBM Muon
Chamber System (MUCH)”. The 2005-price for these components shall be considered
as Russian contribution to experiments.
A complete collaboration contract including all annexes and technical specifications,
according to FAIR Council Resolution 111.10.1, is to be concluded.

For information:

The total cost-book value of this item amounts to 3,022,000.00 €. This project is one out of
four summarised in the CB work package: Muon Detector (MUCH), PSP code 1.1.1.3.2, with
a full cost-book value of 7,677,700.00 € The corresponding Collaboration Contract is
planned to be ready for signing during the fourth quarter of 2015.

NMognucaHbl KOHTPAKTbl HA NPOU3BOACTBO OOOUX AETEKTOPOB.

OTtBetrcTBeHHOCTb NMNAD — MexaHun4YecKkasa CTpPpYKTypa + rasoBas cucrema

CBM (MUA®D) (RICH nu MuCh)

V. Dobyrn, D. Ivanischev, V. Ivanov, A. Khanzadeev, L. Kochenda, B. Komkov,
V. Kozlov, P. Kravtsov, E. Kryshen, L. Kudin, N. Miftakhov, V. Nikulin,

E. Rostchin, Yu. Ryabov, V. Samsonov, O. Tarassenkova, S. Volkov,

M. Vznuzdaev, M. Zhalov, D. Tyts, M. Malaev, I. Solovyev, A. Solovev,

G.Rybakov.
Ceccusa OPBO, 26 pekabpsa 2019

akcrnepumeHT CBM
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lIpomomun.

Ceccusa OPBO, 26 pekabpsa 2019

akcrnepumeHT CBM
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Design reguirements

** Right behind the magnet.
¢ Total length along Z is ~ 2 m.

s*Cover 25° in vertical plane
and 35° in horizontal plane.

s/

**Mirror plane is horizontally
divided in two halves with
radius - 3 m.

** Photodetectors are above
and below the beam axis.

**Slope angle of each mirror
half is one degree.

Gas system: ** Operrated at normal T and p.

“» CO, as radiator with length ~ 170 cm.
+»* Differential pressure stability (2 £ 0.1 mBar)

** Contaminations: oxygen content < 100 ppm, water content < 100 ppm

Ceccusa OPBO, 26 pekabpsa 2019 akcnepumeHT CBM 23



JkcnepumeHm CBM.
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JkcnepumeHm CBM.

dusnvyeckana nporpamma CBM (SI1S100)

m YpaBHEHUE coCcTOAHUA KX MaTepun, NpoABnNeHnUsa HEHYKNOHHbIX CTeNeHen ceoboabl npu
Sonbwnx 6apHUoHHbBIX NNOTHOCTAX

m CyulecTBoBaHMe ha3oBoro nepexona oT afpOHHOW K KBapK-TMKOHHOM MaTeEpPUK, a Takke
BO3MOXHOE cyulecTsoBaHue 3k3oTudecknx KX das, noaobHbiX KBapKOHMEBOW MaTEpPUN

m Moandukauyma cBOIUCTE agpoHOB B NMOTHOW DaprUOHHOW MaTepumn, BO3MOXKHOE NPOABMEHNE
CUrHanoB BOCCTAHOBMNEHWA KMpanbHON CUMMETPUK

m CyulecTBoBaHne MaTepun B dhopme THKENbIX MYNbTU-CTPaHHbIX 00BLEKTOB

NOPEHL-CHATHIE COCTOAHHE aipOHHOE
Aapa K
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npenpaBHOBECHOE OHM3aLMWA
COCTOAHKWE o b
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JkcnepumeHm CBWM.

Habniopaemble Ana wupokoro Habopa Agep 1 3Hepruii ¢ 40CTaTOYHOW CTaTUCTUKON

YpaBHeHUe COCTOAHUA A0epHOM MaTepUn NPU NMNOTHOCTAX Kopa HEUTPOHHLIX 3Be3

m KonnekTreHble NOTOKM aapoHoB (0OycnoBneHsbl pacnpeaeneHneM AaBneHnsa B cpeae Ha paHHewn
cTaaun)

m Yactuubl, cogepxalme Yyapm (D - Me30HbI, YapMoHMyM) npu (No4)NOPOroBbIX SHEPTUSAX,
POXAAKTCA B Ha4YanbHOW (hase CTONKHOBEHUSA, T.e. HeCYT MHAOPMaLMIO O CUIBHO CKaToW
OGapnoHHON MaTepun

m MynbeTK cTpaHHbIE TMNEPOHDI

m [1pAMbIe POTOHLI

KpuTnueckas Touka Ha pazoBon anarpamme KX
m Ctatnctuyeckun aHanus event-by-event donykrtyauuin n Kkoppenauun gast nHhopmauyuo o
Hanuyun haszoBoro nepexona U KpUTUHECKOM TOUKK

HekoHpaWHMEHT U NPU3HaKU BOCCTAHOBMNEHUA KUPANbHOW CUMMETPUM NpU GonbLUKX Pg

m Bbixoasl 1 cnekTpbl cTpanHbiX YacTuy (K, A, Z, E, Q 1 UX aHTU4acTUUbl) U aAPOHHBLIX PE30HaHCOB
(Takne kak K*, A*)

m Bbixoabl M cnekTpel o4apoBaHHbIX Yactuy (J/y, w', DY, D%, A)

m JIerkue BeKTOpHbIE ME30HbI (p,m,d —e*e(U*Y-)) OarT HEBO3MYLLEHHYO UHOPMAaUNIO
OTHOCWUTENBHO aApPOHHbIX CBOWCTB NNOTHON WU ropaYei cpeabl

m Moaudurkauua cBoUCTB aapoHOB (p,m,¢ —e*e(u*u-), D)

CTpaHHaAa maTepus

m [Mnepagpa ¢ MySbTU CTPaHHBIMU TUMNepoHaMm
m JK30TUYECKMUE COCTOAHUA MaTEPUN Takue, Kak KOHAEHCATbI CTPaHHbIX YacTul
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