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JETS RECONSTRUCTION POSSIBILITY
IN pAu AND AuAu INTERACTIONS
AT STAR RHIC

R.G. Badalian, A.S. Galoyan

We consider the possibility of jet extraction in the acceptances of the STAR detector,
—2 <n <2, for an energy of Vs =200 GeV per nucleon in the pAu and AuAu modes at
RHIC. 100 events of pAu and AuAu interactions simulated with the FRITIOF code have
been used in this study. For AuAu interactions, we also consider separately the case of cen-
tral interactions with the impact parameter b < r5,, =6.7 fm and more than 4000 particles in
the acceptances of the STAR detector. To study the jet shape at Vs =200 and 500 GeV, we
have used the PYTHIA simulation code for the direct photon and jet production mode
pp >y +jet and data from the CDF and DO collaborations. We have found that taking into
account the jet shape information improves jet findings and reconstruction possibility
significantly, i.e., by one—two orders of magnitude greater.

The investigation has been performed at the Laboratory of High Energies, JINR.

BeposiTHOCTL PeKOHCTPYKIHH CTPYi
B pAu- u AuAu-B3aumoneiicreuax aas STAR RHIC

P. I'. Baovansn, A. C. 'aroan

Hccnenosana BeposTHOCTS BbIAENEHHs CTPYH B akcenTaHce geTektopa STAR RHIC,
—2 <7 < 2,n18 pAu- 1 AuAu- B3aHMOJCHCTBHH NIPH SHEPTHH Js =200T>B na HYKJIOH.
Hccnenosann 100 cobuituit pAu- n AuAu-s3anmopeiicTsuit no mogenu FRITIOF. qns
AuAu-B3aHMOIEACTBHI OTAENBHO PacCMOTPEH CilyYall HEHTPAILHLIX B3aUMOAEHCTBHI ©
NIPULEJILHBIM TapaMeTpoM b < ray, =6,7 dM u ¢ Gonee yem 4000 gacTuu B akcenraHce Ac-
textopa STAR. Jlna uccnegoBanus Gopmsl cTpyil nps Js =200 u 500 I'B no moxenn
PYTHIA paccynran npouecc pp » y + jet ¢ 06pa3oBaHHEM CTPYH H NIPAMOTo (GOTOHa, a
TaKKe Henons3osausl Aaudsie CDF u DO konna6opauuit. OGHapyxeHo, 4To yueT ¢opMbl
CTPY# CYUIECTBEHHO Yy4IA€T NOHCK H BEPOSTHOCTE PEKOHCTPYKLUMH CTPYHl.

Pabora srinonHena B JJaGopatopuu BrICOkUX aHeprHit OVSIU.

1. INTRODUCTION

Interest in studying hadronic jets in hard processes has increased over the last decade. The
properties of hadronic jets were observed in the events registered in the experiments carried out at
CERN {1, 2, 3], Fermilab [6, 7] and the Laboratory of High Energies, JINR [4, 5]. It is supposed
that the hadronic jets will be also studied in pAu and AuAu interactions at STAR RHIC. At the
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present time, one of the important problems is the possibility of hadronic jet reconstruction in
hard processes. In this paper, we consider the jet extraction probability in proton-nucleus and nu-
cleus-nucleus interactions at high energies. The processes of pp, p4, 44 in the direct photon and
jet production mode are investigated at Js =200 GeV per nucleon in the nucleon-nucleon center
of mass system and at pseudo-rapidity # in the region -2 < < 2.

Two main subprocesses contributed to the observed processes are the following:

» the pair annihilation subprocess ¢ + g -y + G =y + jet and

» the Compton scattering subprocess g + G =y + g = y + jet.

This study is important from many points of view, and one of them is to investigate the
nuclear matter influence on hadronic jet production (formation) inside different nuclei. Quan-
titatively, this influence or jet quenching are expressed by the value of nuclear colour trans-

parency T(4E ,jet ):

10(p+A->y + jet; 4 EJet)
o(p+p>y+ietEf)

TAE )=

where 4 is the atomic number of nuclei and E ,’c' is the jet transverse energy. The nuclear colour

transparency (4, E ,Jet )depends on the atomic number of nuclei and on the jet transverse energy.

At a large value of 4, jet quenching is big, but the number of background jets is big, too, i.e., jet
extraction gets complicated. When 4 is small, the number of bakground jets is small, but a nuclear

unfluence is small, too. In this case, we have a situation close to the pp interaction. At large E; Jet

the background jet is small, and it is a good condition for jet extraction, but ¢ is very small and
practically unmeasurable. When the jet transverse energy is small, o is measurable, but jet extrac-
tion gets complicated due to a high value of background. Thus, the physical goal of this study is to
estimate the optimum values of atomic number 4 and the jet transverse energy E ,Je‘ from the point

of view of an essential nuclear matter influence on jet production as well as a good condition for
jet reconstruction.

2. SHAPE OF JETS OVER A STAR ENERGY REGION

To analyse the jet shape [9] we use the PHYTIA simulation code [10] for pp interactions in
the direct photon and jet production mode at f =200, 500 GeV and the data from the CDF [6]
and DO [7] collaborations at v/s = 1.8 TeV.

The jet shape p(r)is defined by the expression:

E,(n)
P(r) E,(r=1y

where N j, is the number of jets in the sample and E, (r)is the transverse energy in the cones
of radius r in the (7¢) plane. The main part (about 80%) of jet energy E ,Jct (r) is contained in
the subcone of » = 0.5, and therefore the jet shape p jet (0.5)=0.8. The jet shape p jet (r) calcu-
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Fig. 1. The shape of jets from the process
pp = v + jet over STAR energy region. The four
sets under consideration are presented: solid curve
— s =500 GeV and pycyy) = 30 GeV, dashed
curve — 200 GeV and 30 GeV, dotted curve —
Vs =500 GeV and py(cyy = 10 GeV, dash-iotted

curve — /s =200 GeV and Pr(cuty =10 GeV. The

experimental data are from two Fermilab collabo-
rations at+/s = 1.8 TeV, CDF at E;=45 GeV (black

circles) and DO at E,= 53 GeV (white circles)
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Fig. 2. The shape of jets from the process
pp > y_+ jet in the Fermilab Tevatron energy re-
gion Vs =18 TeV and at RHIC energy region. At
the upper left — CDF data at E,= 45 GeV, at the up-
per right — DO data at E,=53 GeV, at the lower left
— at /s =200 GeVand E,= 13.1 GeV, at the low-

er right — /s =500 GeV and E,= 14.6 GeV. Solid

curves — PYTHIA results over the same kinematic
regions, dashed curves — the shape of g-jets, i.e.,
jets from the Compton subprocess and dotted
curves — the shape of g-jets, i.e., jets from annihi-
lation subprocesses. Black circles — CDF data at
E;= 45 GeV and white circles — DO data at E,=
53 GeV

lated by the PYTHIA code [10] and the data from the CDF [6] and DO [7] collaborations are
presented in Figs. 1 and 2.

3. JET-LIKE BACKGROUND

To study the jet-like background shape, the FRITIOF simulation code [11] has been used.
Hundred events of pp, pAu, AuAu interactions are simulated at /s =200 GeV, and 4 = 197.
We choose the Au nucleus because we have an extremely bad condition for jet extraction in
this case. For light nuclei, the jet-like background is smaller and the jet reconstruction is im-
proved. The pseudorapidity # disributions of produced particles in pp, pAu and AuAu interac-
tions are shown in Fig. 3. The vertical lines show the chosen domain limits: —2<7 <2

The following algoritm is used to study the jet-like background. The (¢ ) plane is consid-
ered, where 77 is the pseudorapidity and ¢ is the polar angle of produced particles:

n =—Intan(6/2), -2<9<2, -aA<Pp<m.
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The cone of radius r, withO0< r<1,isde- 0

finedasr = {¢> + oy’ . Inthe phase space, »F P*P

50 B
hundred cones of radius  are randomly cho- ,, E ’LL\L'L
sen. The transverse energy E,b % (r) and the LR e R e B T
number of produced particles N part () are cal- ta

culated in the cones of radius r

For pAu and AuAu interactions, three cas-
es are separately considered:

* without any restriction on impact para-
meter b,

* central interactions: b <r,, where
r, = 6.7fm is the radius of Ay, and

* peripheral interactions: b>r, = 6.7fm.

The values of E8(0.5), E*8(1), and
Npar (1) calculated by FRITIOF for pp, pAu
and AuAu are presented in Table 1. Three cas-
es of interactions are presented for pAu and

2000

o Laiit
Eto

Fig. 3. The » distributions calculated by FRITIOF
for pp, pAu and AuAu interactions

AuAu.
Table 1. The values of N par¢ (1), E:’B(l), and EP%(0.5)
calculated for p + p, p + Au, and Au + Au
Interaction b N pant E(r=1) E(r=10.5)
p+p b>0 17213 09 =12 0.25 0.3
5>0 5029 35 %47 09 %12
p+ Au b>r, 2420 2536 0.6 = 1.1
b<r, 59%25 3.8 £49 09 % 1.1
b>0 1174 £ 151.3 106.1 * 99.4 25.8 +25.6
Au + Au b>r, 67.8 +80.8 67.6 £57.2 16.7 £13.7
b<r, 448.8 + 82.1 291.8 +49.8 79.4 +12.3

Note that the jet-like background shape p bg (r)canbe presented as p bg (1)= r? and, as are-

sult, p . (0.5) = 0.25 because the transverse energy E ,b % (r)is uniformly distributed in the cone
with radius .

4. JETS AND JET-LIKE BACKGROUND RATIO

Let us introduce the jet shape with background p j/bg (r)as:

Pity | B

Pijbg()=ppe (N +piu(r)= 1+8 T15p
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Table 2. Relations between § and d where the parameter B =P b /p jet- If we
define das d =P j/bg(0-5), then we have
4108 10525 105 04 |03 |025 d=10.8 for the jets from the pp -y + jetre-
Bl O 1 12 1267 | 10 |»>» action and d = 0.25 for the jete-like back-

ground. The values of d and 8 are related as:

1
d = —— (08 + 025).
1+ﬁ( )

The relations between d and f are presented in Table 2. At d = 0.8, the jet background is equal
to zero, and we have an ideal condition for jet extraction. Atd=0.25, there are neither jets nor
possibility for jet extraction and reconstruction. The region of d =0.3 + 0.7 is the domain ex-
pected for jet extraction.

One can evaluate the values of jet transverse energy F }°‘ using the relation £ ,j°t= E fg //3
and the data of Table 1. The more suitable values of E ,je' = (10-30) GeV for the STAR detector.
Taking into account these values of E ,th and using the data of Table 1, we obtain the optimum
values of d equal to 4 =0.3-0.4 for AuAu interactions. For AuAu interactions at d = 0.3, E ,ja

equals 10.6 GeV for common interactions and £; =29 GeV for central interactions; £, ,’°' equals

25 GeV for peripheral interactions at d = 0.4. For pAu interactions, the value of d = 0.7 corre-
sponds to more suitable jet transverse energies of (10-30) GeV. Using the FRITIOF modified

simulation code, we calculate the probabilities W b8 of jet-like background production for pAu
and AuAu interactions at the transverse energy E ,b $ >10, 20, 30, 50 and 100 GeV in the cones

of r=1. For pAu and AuAu interactions, we also calculate by the FRITIOF code the probabilities
of jet-like background production at the transverse energy in the cones of r = 0.5:

EZ(0.5) =80%, 60%, 50%, 40%, 30%, 25% of the £/ (1) and E{° (1) = 10, 20, 30, 50 and
100 GeV.

These probabilities W b8 are presented in Tables 3 and 4. From the data of Tables 3 and 4 and
the above values of £ ,jm , we conclude the following:

Table 3. Probabilities W of jet-like background in Au + Au interactions

d/E, =10 =20 =30 =50 = 100
r=1.0 0.61 0.53 0.47 0.41 0.297
=25% 0.25 0.22 0.20 0.17 0.13

= 30% 0.17 0.15 0.13 0.11 0.083

= 40% 0.077 0.064 0.056 0.044 0.031

= 50% 0.038 0.031 0.027 0.023 0.012

= 60% 0.0197 0.016 0.014 0.0103 0.0048 -
= 80% 0.0071 0.0061 0.0058 0.0038 0.0015




Badalian R.G., Galoyan A.S. Jets Reconstruction Possibility 71

Table 4. Probabilities W of jet-like background in p + Au interactions

d/E, =10 =20 =30 =50 =100
r=1.0 0.081 0.035 0.021 0.0098 0.00
= 25% 0.024 0.0098 0.0057 0.0026 0.00
= 30% 0.023 0.0098 0.0057 0.0026 0.00
= 40% 0.021 0.009 0.0056 0.0025 0.00
= 50% 0.019 0.0091 0.0055 0.0024 0.0000
= 60% 0.018 0.009 0.0055 0.0024 0.0000
= 80% 0.012 0.0076 0.0048 0.0021 0.0000

* For pAu interactions, taking into account the optimum value of d= 0.7, the optimum trans-
verse energy E, P8 > 10 GeV. Under these conditions, the probability Wb <1.8%.

* For AuAu interactions, taking into account the optimum values of d= 0.3-0.4, the optimum
transverse energy E, %6 > 30 GeV. Under these conditions, we obtain W8 < 10% for AuAu.

5. CONCLUSION

As follows from the foregoing, more suitable values of the probabilities wbe of jet-like
background production are obtained for jet extraction. We have found that W8 < (1-2)% for
pAu interactions and W %8 < 10% for AuAu interactions. Therefore, taking into account the jet
shape information has improved hard hadronic jet findings and the reconstruction possibility by
one-two orders of magnitude. The authors express their sincere gratitude to V.V. Uzhinskii for
fruitful discussions and valuable remarks.
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BbICOKOBAKYYMHBIN HEPACTBLIISSEMbINA
I'A30HIOI'/TOTUTEJIb

A.B. Hecmepos

PaccMaTpHBaeTcs Hacoc ¢ BBHICOKOMIOPHCTBIM HEPAClbUISEMBIM THTAHOBHIM T€TTEPOM.
Tlnowass oaHoTo paGoyero sneMenTa — 60 cM>. CKopocTb OTKauKH MO BOAOPOAY — 0
3n/c -em?, 1o JpYyTHM aKTHBHBIM ra3aM — 1o | n/ ¢ cm? . TlokasbiBaioTcA 0COBEHHOCTH

B3aUMOJCHCTBUA reTrepa C pasjIMYHBIMH Ta3aMHu. HpHBCﬂCHH OPpHMEPEI MPHUMECHCHUA
Hacoca.

Pa6ota Brinosinena B JlaGopatopru Beicokux aHepruit OHSIH.

High-Vacuum Nondispersable Gas Absorber

A.V. Nesterov

A pump with high-porous nondispersable titan getter is presented. The surface area of a
single getter element is 60 cm®. It has speed of pumping for hydrogen — up to 3 l/ s-cm?,

for the other active gases — up to | I/ s-cm’ A special behaviour of getter interaction with

different gases is described. Some examples of the pump application are presented.
The investigation has been performed at the Laboratory of High Energies, JINR.

Lensto HacToAwWeN NyONMKALNH ABIAETCS KPATKOE U3JI0KEHHE BOIMOXKHOCTEH, NPEOCTa-
BJIAEMBIX TAKHMH CPEACTBAMHU [I0JIy4EHHS BAKyyMa, KaK BbICOKOMOPHUCThIE HEPACTILLIAEMbIE I'eT-
TEPBL. '

OTH ra3’onorioTUTE/H I0Ka He MOJTY4MIIM IUHPOKOTO PaclpoOCTpaHeH s B obecrnedeHmn pu-
3UH4ECKHX DKCTIEPHMEHTOB. A MEXJ1y TEM, TAKHE UX CBOMCTBA, KaK GOJbLIAs yaebHAsA CKOPOCTh
OTKa4KH, IOJIy4€HHE BBICOKOTO M CBEPXBBLICOKOFO BakyyMma 0e3 3arpA3HEHHS OTKaYHBaeMOro
00beKTa, BOMOXKHOCTB CO3/1aHHS OCTATOUHOI aTMOC(EDHI C 33JaHHBIMH TAPAMETPAMH H NPAMa-
51 JKOHOMHUYECKas BBIMOA, MOTYT PHHECTH BO MHOTHX CTy4asX HEOLUEHUMYIO MOJIb3Y.

B pab6ote nano onucauue paspaborannoro B JlaGopaTopun Beicokux sHepruii OMSIU
FETTEPHOro HacOCa, HCMONB3YIOLIETO B Ka4eCcTBe pabouero aieMeHTa HepacnbliseMblil THTa-
HOBBIH ra30MOMIOTHTENb, MPUBEEHB] €r0 XapaKTEPHUCTHKH M KOHKPETHbIE NPUMEHEHHS.

ITo onpenencHuio, reTTep — BEUIECTBO, NOMOILAIOLEE Ia3bl (KPOME HHEPTHBIX) B BAKYYM-
HOM 00beMe, CBA3BIBAA MX 3a CYET XeMOCOpOLMK. OHUM U3 IPOLECCOB, NPEAIIECTBYIOIHX Xe-
MOCOpOLMH, ABNsETCA afcopbums rasa. [103TOMy NpH NPOYMX PaBHBLIX YCIOBHAX CKOPOCTb
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OTKaYKH IETTEPHBIX HACOCOB ONpPENCNSETCS aKTHBHOH MOBEPXHOCTHIO Ia3ONOITIOTHTENS. B
PacnBUIHTENBHBIX HACOCAX 3Ta 3a/ia4a PEeIiaeTCs IOCTOAHHKIM (KM [IEPHOJHYECKHM) OGHOBIIE-
HHEM B3aHMO/EHCTBYIOLLErO C ra30M reTTEPHOro MaTepHana. OJIHaKo pacnbUieHHe Tpebyer 3a-
TPaTsl 3HAYNTENBHOH JHEPIHH H NIPEANONAraeT HATWYHE IEMEHTOB C BHICOKO# TeMIeEpaTypoit
WM 60/IbIIOHR PA3HOCTBIO OTEHLMANOB. JIPYTHM ITyTeM MOBBILEHH CKOPOCTH OTKaUKH SBIAET-
cd yBeJIM4YeHHe CKOPOCTH AuGdy3uH copOHPOBaHHOTO ra3a WiIM €ro COeIMHEHHH B ITy6b MaTe-
pHaja rasonorjaoTATeNA. 3Ta BO3MOXHOCTb PEATH3YETCA Y HEPACIBUIIEMBIX TETTEPOB [OBRIIIE-
HHEM HX TEMIEPATypHL.

IIpsMas 3aBUCHMOCTb CKOPOCTH OTKa4KH F€TTEPOB OT HX OBEPXHOCTH CTHMY/IHPOBAJIa CO-
3AaHH€ BLICOKOMOPHCTEIX HEPACHBUIAEMBIX IeTTEPOB. BLUIo pa3paboTaHo HeckoNBKO TEXHONO-
THH N0/1y4eHus TPEOYEMBIX ra30MOINOTHTENEH, OTANYAIOLIHXCA IOPHCTOCTHIO M MCXOTHBIMH Ma-
TepHanaMH. PeasibHas TOBEPXHOCTh BRICOKOIOPHCTBIX FETTEPOB Ha HECKOMBKO NOPAIKOB [PEBhI-
IIAeT PEOMETPHYECKYIO, YTO [03BONAET MONYy4aTh GOJNBIUME CKOPOCTH OTKAYKH IIPH MAaJbIX
raGapurax pabodero anemMeHTa Hacoca.

BBICOKOOPHCTBIA HEPACTILLIAEMEIl THTAaHOBBIH TA30MOINOTHTENb, IPEUIArAEMOrO TeT-
TEPHOr0 HacoCa M3rOTOBJIEH IYTEM CICKaHHA B BaKyyMe CBOGOAHOHACHINAHHOIO THTAHOBOIO
nopoiuka np temueparype 900—950 °C. Brarogaps atoMy noszy4aercs HOpUCTOCTs 58—72 %,
2 OTHOILIEHHE PeallbHOM IOBEPXHOCTH K reoMeTpH4eckoit cocrasnser ~100.

B kasecTBe pabouero aneMeHTa Hacoca UCIIONb3YET-

s ra30NO0IJIOTHTEND NETIIEBOI GOPMBI, ONUCAHHEI B pa-
6ote [1]. Ero ynenbHble CKOPOCTH OTKaYKH COCTABIAIOT:

o BoAOpoxy — A0 3 n/ c-cm?, o JpPYTHM aKTHBHBIM ra-
: Q N\ 1

3aM— 1101 n/ c-cm?.Omun pabOoYnH EMEHT UMeeT IUIo-

LAk TEOMETPHYECKOI ITOBEPXHOCTH 60 cM 2.
l'azonormoTuteb apMHPOBaH HUXPOMOBOH IIPOBO-
JIOKOH U SBJIETCA NPAMOHAKANBHBIM. [I/I1 MHTaHHUs HAcO-
€& MCMOJIB3YeTCs HCTOUHMK, o6ecneuHBaoLINii HarpsxKe-
Hue 4 u 9 B. MakcumanbHas norpe6isemMas MOIHOCTE

160B- A. \5
Pabounit aneMeHT numeer rabapurol: 90 X 42 X 4 MM

(puc. 1) ¥ CMOHTHPOBaH Ha (IaHLE C KAHABOYHO-KIMHO-

BbIM yrutotHeHueM [y 50. Ox MoxeT ObITh pa3MellieH B

xopnyce 90 X 260 MM MM HENOCPEACTBEHHO B OTKa4YH-~ U

BacMOM obbeMe, €CIIH MOCIENHUH AOIYCKAET HAarpes A0 - \J \
~ 200 °C. PaspaboraHa Moaudukauus Ha asa paGoumx

3JIEMEHTA TIPH TeX e rabapurax Kopmyca. e §

TeTTepHBIf HACOC MOXET CTAapTOBAaTh C JAaBNEHHA Puc. 1. Ilemiepoit ra3oNoIIOTHTED:
1- 1072 Topp uiH HiKe, B 3aBHCUMOCTH OT yCJIOBHii ero  8) BHA cmepems,  6) Bux cGoky
AansHerwed akcrnyarauuy. Jnsa npuBeeHUs ra3omno-
r1oTuTeNs B paboyee COCTOSHUE €ro HEOGXOIMMO aKTHBHPOBATH -— YAAIHTb C MHUKPOMIOBEPX-
HOCTH B IN1y0Gb MacChI reTTepa XHMHUECKH aICOPOUPOBAHHBIE ra3bl. AKTHBALHA IPOU3BONHT-
cs npu remnepatype 500—600 °C B Teuenne 3—30 munyT. Ha nepsom stame sToro npouec-
ca, npu temneparypax uuwxe 400 °C, npesanupyeT secop6uus rasos, agcopGHpPOBaHHBIX
NOBEPXHOCTBIO T'a30MOITIOTHUTENA.
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3a MCK/IIO9EHHEM BOOPO/IA, FETTEP MOITIOIAET aKTHBHbIE Ia3bl HEOOPATHMO, I03TOMY CPOK
Cyx0b1 pabodero aleMeHTa HacOCa ONPENEIIIETCS ero COPOUMOHHOI EMKOCTBIO. /1% OHOTO ra-
30M10r0THTENA OHa cocTasiseT 30 11 - Topp. 310 peansHo 06eceunBaeT OKOJIO ToAa HEMpPEPEIB-
HO#l paboThl Hacoca NpH ra3oBoii Harpyske 107° - Topp/c 1 Gonbiue 5 neT — NpH HArpyske
1077 - Topp/c.

Hacoc nossonser orkaunBarh 607bL1HE NOTOKH BOAOPOAA C BO3BMOXKHOCTBIO NOCIEAYIOLIEH
pereHepanny ra3onornoturens. CKopocTs HOIIOWIEHHS STOrO ra3a MMeeT HauboMbIIHE 3Haye-
Hust npu 200 °C — 1o 180 s1/c y onHoro pabouero 31eMeHTa, ¢ NOBbILEHHEM TEMIIEPATyphl OHA
najaer 1 npubmnkaeTcs K Hynto npH ~ 500 °C. ITornoleHue Apyrux akTUBHbBIX I'a30B, Ha06OPOT,
MOCTOSIHHO YBENUYUBACTCA C POCTOM TeMnepaTyphl. CopOLHOHas eMKOCTh pabouero 3nemMeHTa
w1 Bogopoza coctapssier 12 1 - Topp nipu 200 °C u gasnennu 1- 1078 Topp. Orciona ciuenyer,

YTO, HanpuMep, npu mnotoke 107* - Topp/c MOXHO NONIEPKUBATL JaBIEHHE B CHCTEME

1- 107° Topp B Teuenue 35 yacos.
Haneko He Bceraa TpebyeTcsi MPOU3BOANTS TILATEILHOE YAANEHHE BONOPOAA H3 CHCTEMBI BO
BpeMs aKTHBALMM ETTEPA. ITO MO3BOJLACT IOCHE CO3JAHHA [IPEABAPUTENBHOIO Pa3psKeHUs
1072 —1073 Topp ucnonb3oBark raso-
NOMIOTUTENb A TIOIY4eRUA JaBieHus

13- % s : 1074 - 1078 Topp B 3aBucuMoOCTH OT
: BEJIMYMHBI Ta30BBIAECICHUS BaKyyMHO-
12 ' ro obseMa. Bonopon, Bblaenusiuniica
1 /\ \ M3 IreTTepa NPH aKTHUBallUH, OyHeT mo-
/ : \ v DIOUIEH OOpaTHO NpU CHHXKEHUM TEM-

—= 10 / : : TIepaTyphl ra30NoIOTHTENS.
IS / \ Bo3moxHo ncnons3oBaHue rerre-
E 9 / ‘ 5 : pa U B KauyeTCBE reHepaTopa BOAopoaa.
O g ; Ha puc. 2 npeicrasiieHa XapakrepHas
/ U1 THTaHa 38BUCHMOCTb OT TeMIepa-
5 7 o Typbl COPOLHOHHOH €MKOCTH 110 BOIO-
g 6 \ : poxy. Ilo ganHBIM aBTOpa pabote! 2],
= pexoMOGHHaNMA aTOMOB a/IcopOHpOBaH-
g 54 ; HOr0 BOJOpOAA MPOMCXOAMT BBILIE
g 700 °C, a 1o 3TO# TeMIeparyphl HaGI10-
z% 41 J4eTCst IMHAMMYECKOE PABHOBECHE HAL
3 [IOBEPXHOCTBIO ra30NoroTuTens. Pas-
HOBECHOE JaBJICHUE 3aBUCHT OT TEMIIe-
2 paTyphl M KOJIMYECTBA MOIIOLIEHHOIO
1 rasa W Moxer cocraenatk ot 107° 1o
107° Topp, a nocie npegBapuTenbHOTO

0

T T T ) (l)O 5 CI)O HACBILEHHA BOLOPOAOM U 3HAUHTEIILHO
0 100 200 300 Boimie. B pexxuMe akTuBauMM MOXHO

0
TeMnepaTypa T[C] NOJYy4YUTh NOCTATOYHO YHUCTYHO Cpeny
BOJIOpOAA, TaK KaK B 3TOM CJlydae CKO-

Puc. 2. 3aBHCUMOCTL COPOUMOHHOM eMKOCTH THTaka no  POCTh OTKAUKH BCEX OCTAJIbHBIX ra3os,
BOAOPOAY OT TEMIEPATYPBI KpOM€ HHEPTHBIX, 6yﬂeT MakKcuMalib-
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HOH. HeBOCIIPHUMUYHMBOCTB reTTepa 110 OTHOLIEHHIO K HHEPTHBIM ra3aM MOXHO HCIOIb30BATh H
AL HX OYHCTKH, @ TakKe /19 MPOBENEHNS BHICOKOYYBCTBUTE/BHBIX HCIIBITAHHHA HA TepMETHY-
HOCTb.

CKOpOCTP NOTTIOMIEHHSA P€TTEPOM AKTUBHBIX Fa30B 3aBUCHT OT Ia30BOTO ITOTOKA M MAJIO W3-
MEHAeTCH OT AasiieHuA [3]. o onpenenser Gonbityro 3hdeKTHBHOCTS reTrepa npy MOIY4EHUH
BBICOKOTO ¥ CBEPXBBICOKOTO BaKyyMa. B uucThIX cHCTEMaXx, Tie MOTOK aKTHBHEIX Fa30B MEHbILE
1-1077 n- Topp/c , ra30N0IOTHTEND NO3BOISET HOMEPKUBATH AaBieHue ~1077 Topp B Teue-

HHE MHOTHX HEJle/Ib HETIPEPLIBHOM PaGOTbI IPH KOMHATHOM TeMiteparype. OcTaTouras aTMocde-
pa pH 3TOM ONpPELENIETCA METAHOM H aproHoM. Ecn ke 06beM cuctemsl He npessimaer 10-15
JIMTPOB H B Hell paGoTaeT MarHUTOPa3PAAHBbIi HIIH HOHH3ALMOHHHBIH AAT4HK, TO AABICHHE CTa-
HOBHTCA MeHbue 107° Topp. A mpu ynaneHun MeTaHa MU HHEPTHBIX ra30B AOMOJHATEIbLHBIM
OTKaYHBIM CPECTBOM MOXKHO IIOJy4HTb paspsaeskenue no 10714 Topp [4]. TapuuansHoe nasme-
HHME METaHA MOXKXHO CHH3HMTb GOIbILE UeM Ha OPAAOK M KPaTKOBPEMEHHO aKTHBALHMEH ra30110-
[JIOTHTENA.

3} GeKTHBHOCTE BHICOKOTIOPHCTHIX HEPACTBIIAEMEIX FETTEPOB B CHCTEMAX, [IOBEPXHO-
CTH KOTOPHIX 0GpabOTaHBI B COOTBETCTBMM C TPeGOBAHMAMU BBICOKOBAKYYMHO!M TEXHO-
JI0THH, He BhI3bIBaeT coMHeHuH. [1o nanneM aBTOpa pabothl [5], B MeTaJLI0CTEKIOKEpaMH-
HECKHX 3JIEKTPOBAKYYMHbIX NpUGOpax OHH NOANEPKHBAIOT BaKyyM yymie 107’ Topp B Te-
HCHHE HECKOJIBKUX JIET, IPUYEM OCHOBHBIM KOMIIOHEHTOM OCTaTOYHOrO I'a3a SBAETCA APIoH.
Hapsany c aTuM, npeanaraeMbii reTTepHblif Hacoc XopoIo paboTaeT B HEMOATOTOBICHHBIX
CHCTeMaX U B CHCTEMaX, BKIIOHAIOUINX 3]1aCTOMEPHBIC YILIOTHHTEIH, € SHAYNTEIbHEI [10-
TOKH napoB Boasl, CO, 1 yrneBonoponos. Ita TeMa HMeeT 0co6oe 3HaYEHHE: YaCTO BCTpeva-
I0TCA CHCTEMBI, IOArOTOBKA MOBEPXHOCTEH KOTOPBIX 3aKAHYHBACTCA NPOCTHIM 063 KMPHBa-
HHEM.

Hepacneuisemsle reTreps! 103Bons0T Noay4aTh B KaMepe cuHxporpoHa UTO® nasne-
Hue Menbue 1- 10710 Topp [6]. EcrecTBenHo, mna 3Toro Tpebyercs TmaTebHas MOArOTOBKA
noBepxHOCTeH U 0be3raxkuBaHue nporpesom npu 400 °C. Merau u HHEPTHHIE T'a3Bl BO BpeMs
paboThl YCKOPHTENA yAanslOTCS MarHHTOPA3PALHbLIM HACOCOM HM[J 0,4.

B03MOXHOCTb pabOTEI Ia30M0IMOTHTENS B KECTKHX YCIOBHAX 0OBACHIETCS HEKOTOPBI-
MH 0CODEHHOCTAMH €ro B3aHMOACHCTBUS C AKTUBHBIMH ra3aMi. C MOHHXEHHEM TeMIepaTy-
Pbl IIOCJIE aKTHBAUMH CKOPOCTb OTKAYKH YMEHBIIAETCHA, HO HE MAaJaeT 4O HY/s, a OCTAETCA
CTabMIIbHOM ANMHTENbHOE BpeMS Jaxe MpH 60bLIOH ra3oBoit Harpyske. 3T0 XOpOLIO HILIIO-
CTpHpYET paboTa HaLIEro reTTePHOro Hacoca B LITIO30BOH KaMepe HCTOYHUKA HOHOB LHKIIO-
TpoHa Y-400M. IIpu o6meM razoBom notoke B kamepe ~ 107> - Topp/c ee nonxauxa Typ-

GoMONeKyIAPHBIM HACOCOM CO CKOPOCTBIO ~0,1 J1/C He UrpaeT CymeCTBEH O poau B obecne-
ueHHH pabouero Bakyyma. CieyeT MORYEPKHYTb, YTO aKTHBALMA reTrepa NpoU3BOAHTCA
Cpasy nociie OTKa4KH Ha Mac/IsHbIA pOpBaKyyMHEIH HACOC; BCE BUTOHOBBIE YILIOTHUTEH Ka-
MEpbI CMa32Hbl ANME30HOM», M IPUCYTCTBHE B OCTATOYHOIM aTMocdepe 1UII03a yIIeBoo-
POZIOB He BLI3bIBAET COMHEHHH. HECMOTPs Ha 3T, B TeUeHHE HECKONLKUX JHEll HENPEPLIBHOM
paboTsl B Kamepe noaaepxkuBaeTcs AaBieHue ~107° Topp npu Temneparype ra3onornorure-
11 ~300 °C. B npuBeIeHHOM NpUMeEpE TETTEPHbIIL HACOC BMECTE C KaMepoi 1110338 HAXOMHT-
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€5 [IOJl BHICOKMM HanpseHHEM OTHOCHTEIBHO “3eMnu’”. KpoMe Toro, HCTOYHHK HOHOB H Ha-
COC UCIBITHIBAIOT BO3AEHCTBHE CHIBHOIO 3JIEKTPOMarHuTHoro nons. Bee ato cospasaino
onpeze/ieHHble TPYAHOCTH NpH paboTe TypOOMOIIEKYIAPHOro Hacoca, paHee HCIONb30BaB-
[erocs 448 OTKAyKH LUTI03a. Y UHTHIBAsA MalyK) CTOHMOCTh Ia30MOINIOTHTENS, MOXHO Cle-
AaTh BbIBOJ 06 3KOHOMHYECKOM BHIFOAE HCIOIb30BAHUA FETTEPHOIO Hacoca Jaxe NpH 60ib-
WIMX ra30BbIX Harpy3kax. OnuH rasomnorjiorureis obecrneyusaer He MeHee 600 yacos Henpe-
PBIBHOMH paboThl HCTOYHKMKA HOHOB. B roja norpedyercs He 6onee 10 asiemenToB. Pacxoser no
IKCIUTyaTallU{ FeTTePHOro Hacoca 3a 5 €T Ha MOPAAOK MeHble CTOMMOCTH TypboMorneKy-
JAPHOrO Hacoca.

[Ipeanaraemslil reTTepHblid Hacoc ofecrnednBaeT BAKyyM H B KaMepe CTeHaa AJlsk TOAroTOB-
K{ JIaTYMKOB AMArHOCTHKH IMyuka Hyki1oTpoHa. Ilpu paspaGorke BakyyMHOH CHCTEMBI CTEH[A
Obli1a IIOCTaBJIEHA 33Ja4a YCTPaHEHHs BHICOKOYACTOTHBIX MIOMEX, BhI3bIBaeMbIX paboToit obopy-
JOBaHHA, U MONTy4eHHs YUCcTOro Ge3MaciasHOro BakyyMa. ['eTTepHbIi HacoC XOpOLIO NOAXOAUT
JUIS 3THX LeTei.

ITnowasas BHYTPEHHUX NOBEPXHOCTEH KaMepPhl CTEH1A U3 HepXKaBeloLlei CTaln COCTaBIAET
~1,5 M. Tloc/e H3roTOBNEHHs OHM TPOLLTH TOIBKO 06eDKUPUBAHUE. YILIOTHUTEH PazbeMHBIX
CO€IMHEHHH BBINONHEHB! U3 GTOopoIUIacTa. BHyTpH KaMepbl PaclooKeHbl: MHKPOKaHaJIbHbIE
miacTuHel, nposoaa MI'T® u ux pacnaiika Ha asekTpHyeckue BBOAbL. IlepBoHayanbHbINA raso-
BBl OTOK B cHcTeMy gocturaer 1074 - Topp/c. Co3nanne npeaBapHTENbHOTO pa3peKeHus
~107% Topp OCyILECTBIAETCH MEXAHUUECKHM HACOCOM Uepe3 YrONbHYIO JIOBYLIKY, OX/aK/ICH-
HYIO )KH/IKUM a30TOM.

Crenn Mmoxer paboTaTh B IBYX PEXHMax: KpaTKOBpEMEHHOM M gonroBpeMeHHoM. Koraa
TpebyeTcs TONBKO OMpesieeHue paboToCOoCOOHOCTH AATYMKOB, IIPOM3BOAMTCS CHATHE aTMO-
cdepsl, akTUBALMA MA30NOIIOTUTEIS U paboTa NPy AaBIeHHH ~1 - 1073 Topp. Bes npouenypa 3a-
HHMaeT HECKOIbKO YacoB. BoamorxHa pabota cTeHAa H B TEYEHHE HECKOJILKUX CyTOK. [ 3toro
NPOBOJAT JUIMTEIbHYIO BAKYYMHYIO TPEHHPOBKY Kamepbl. CHIDKEHHE Tra30BOro NMOTOKa [0
~107% a- Topp/c nossosser Goablie CYTOK MOMIEPKUBATL B CHCTEME AaBICHHE ~107¢ Topp
MEX/1y ouepe/HbIMU aKTHBALIMAMH reTTepa. Pabouyas TemnepaTypa ra3onoroTHTeNs COCTaBlg-
et ~20°C. [Ipu HeoOXOAUMOCTH Y,1AJIIOT HHEPTHBIE ra3bl U3 KaMepPbl CTEHJA NPOKAYKOit Ha Mar-
HUTOpa3psAHbIR Hacoc. Takas npouesypa NPOBOAMTCH pa3 B HECKONBKO JHEH. B 3TOM pexnme
cTeH paboTan Ha nyyke CHHXpO(a3oTpoHa.

B 3aknoueHme cienyer noA4epKHYTh, YTO Ha OCHOBE 3TOrO KJlIacca reTTEPOB MOXHO CO371a-
BaTh [IPOU3BOAUTEIIbHBIEC, 3KOHOMHYHbIE H IPOCThIE B 0OpaILEHHH CPEACTBA OTKAYKH.

ABtop Onarozaped B.A. MonuuHckomy, A.A. bananny, B.b. KyTHepy 3a nomouwus u noa-
aepxKy paboTsl, a Takxke B.C. AndeeBy 3a oOcyxaeHHE PYKONUCH.
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