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Ñîâðåìåííûå ìþîííûå ñèñòåìû

Table 1

All reviewed collider experiments grouped and tagged according to the organizing principles described in the text

Collider

type

Timeline Experiments Muon system

concept

Detector technology First-level

trigger

Effective

sensitive area

(m2)

Readout

channels

SWC MWC RPC SC

ee Past LEP

�100GeV

DELPHI mID-only X X Yes 1800 9K

OPAL mID-only X Yes 2200 44K

ALEPH mID-only X No 1700 140K

L3 (initial) Air-core X X Yes 18,900 22K

ee Present �10GeV CLEOII mID-only X No 900 8K

KEDR mID-only X ? 500 2K

BaBar mID-only X Yes 2300 53K

Belle mID-only X Yes 2600 32K

BESIII mID-only X Yes 2000 10K

ee Future

ILC�1TeV

GLD mID-only ? ? No trigger at

all

? ?

LDC mID-only X 4000 �100K

SiD mID-only X ? 8600 ?

4thConcept Air-core X 6700 73K

pp Past Spp̄S UA1 (initial) mID-only X Yes 3900 5K

UA2 � � �

pp Present Tevatron CDF (initial) mID-only X X Yes 1000 14K

D0 (initial) Iron-core X Yes 6000 39K

pp Future LHC CMS Iron-core X X X Yes 26,100 690K

ATLAS Air-core X X X Yes 46,500 1200K

LHCb Iron-core X Yes 1700 120K

ep HERA ZEUS Iron-core X Yes 2200 84K

H1 Iron-core X Yes 4200 140K
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Ìþîííàÿ ñèñòåìà äåòåêòîðà ÊÅÄÐ

Ïîñòðîåíà íà îñíîâå îäíîïðîâîëî÷íûõ êàìåð, ðàáîòàþùèõ â
ñàìîãàñÿùåìñÿ ñòðèìåðíîì ðåæèìå.

I 3 ñëîÿ, 23 ñì Fe/ñëîé

I 2208 òðóáîê, 544 êàíàëà

I èçìåðåíèå ïðîäîëüíîé
êîîðäèíàòû ïî ðàçíîñòè
âðåì¼í ïðèõîäà ñèãíàëà

I ïðîäîëüíîå êîîðäèíàòíîå
ðàçðåøåíèå ∼ 4 ñì

I âûñîêàÿ∗ ýôôåêòèâíîñòü

I ãàçîâàÿ ñìåñü ñ íèçêèì
ñîäåðæàíèåì ïåíòàíà
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Ìþîííàÿ ñèñòåìà íà îñíîâå ñòðèìåðíûõ òðóáîê

Äîñòîèíñòâà

I áîëüøîé îïûò,
íàêîïëåííûé â ÈßÔ

I ñðàâíèòåëüíî ïðîñòàÿ
êàìåðíàÿ ýëåêòðîíèêà

I òð¼õêîîðäèíàòíàÿ
èíôîðìàöèÿ îò êàæäîãî
êàíàëà

Íåäîñòàòêè

I ðàäèàöèîííàÿ
ñòîéêîñòü (?)

I íåóäîáñòâî êîíñòðóêöèè â
òîðöåâûõ ÷àñòÿõ

I ñòîèìîñòü (?)
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Ðàäèàöèîííàÿ ñòîéêîñòü

Ðàäèàöèîííàÿ ñòîéêîñòü ÑÃÑ-äåòåêòîðîâ îöåíèâàåòñÿ â 0.5 Êë
ñì .

Â çàâèñèìîñòè îò ãàçîâîé ñìåñè è ïðèëîæåííîãî íàïðÿæåíèÿ
çàðÿä ëàâèíû â ÑÃÑ-ðåæèìå ñîñòàâëÿåò ∼ 108 ÷ 1010 çàðÿäîâ
ýëåêòðîíà.

Ïðè çàãðóçêå 100 êÃö íà òðóáêó äëèíîé 370 ñì âûäåëåíèå

çàðÿäà ìîæíî îöåíèòü â (0.15÷ 15) Êë
ñì â ãîä.

Ðàäèàöèîííàÿ ñòîéêîñòü ïðè ëþáîì âûáîðå ïîòðåáóåò
ïðåäâàðèòåëüíûõ èññëåäîâàíèé.
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Îðèåíòèðîâî÷íûå ïàðàìåòðû ìþîííîé ñèñòåìû

îáùèå

I äèàìåòð òðóáîê 2 ñì

I òðàäèöèîííàÿ ðàáî÷àÿ ãàçîâàÿ ñìåñü ñ íèçêèì
ñîäåðæàíèåì ïåíòàíà,
ëèáî êàêàÿ-òî íåòðàäèöèîííàÿ ñìåñü

I êàìåðíàÿ ýëåêòðîíèêà è êàáåëè ñ îáîèõ òîðöîâ áëîêà

I âñåãî òðóáîê: îê. 20000

I âñåãî êàíàëîâ: ìèíèìóì ∼ 6000

I ïîëíûé îáú¼ì: ∼ 25 ì3

I ïîëíàÿ ïëîùàäü: ∼ 1000 ì2
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Îðèåíòèðîâî÷íûå ïàðàìåòðû ìþîííîé ñèñòåìû

áàððåëüíàÿ ÷àñòü

I 9 ñëî¼â

I îê. 13 òûñ. òðóáîê

I îò 1/4 äî 2 êàíàëîâ íà òðóáêó

I 16 èëè 32 òðóáêè â áëîêå, ðàñïîëîæåíû â äâà ñëîÿ

òîðöåâàÿ ÷àñòü

I 8 ñëî¼â

I îò 1/8 äî 2 êàíàëîâ íà òðóáêó

I êîíôèãóðàöèÿ?
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Âåðîÿòíîñòü âûõîäà ÷àñòèö â ñëîè ìþîííîé ñèñòåìû
Áàððåëüíàÿ ÷àñòü

Íîðìàëüíîå ïàäåíèå, ìàãíèòíîå ïîëå â äåòåêòîðå 1 Òåñëà, ïîëå
â ÿðìå îòñóòñòâóåò.
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Âûâîäû

I Ïðè óñëîâèè äîñòèæåíèÿ äîñòàòî÷íîé ðàäèàöèîííîé
ñòîéêîñòè ìþîííàÿ ñèñòåìà íà îñíîâå ñòðèìåðíûõ òðóáîê
âïîëíå ïîäõîäèò äëÿ äåòåêòîðà ñóïåð-cτ -ôàáðèêè.

I Âîçìîæíî, â òîðöåâîé ÷àñòè ïðåäïî÷òèòåëüíåå
èñïîëüçîâàíèå äðóãîé ìåòîäèêè.
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Âåðîÿòíîñòü âûõîäà ÷àñòèö â ñëîè ìþîííîé ñèñòåìû
Áîëüøå æåëåçà!

Íîðìàëüíîå ïàäåíèå, ìàãíèòíîå ïîëå â äåòåêòîðå 1 Òåñëà, ïîëå
â ÿðìå îòñóòñòâóåò. Òîëùèíû ïåðâûõ ñëî¼â ÿðìà óâåëè÷åíû äî
5 ñì.
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Âåðîÿòíîñòü âûõîäà ÷àñòèö â ñëîè ìþîííîé ñèñòåìû
Ãðàôèò

Íîðìàëüíîå ïàäåíèå, ìàãíèòíîå ïîëå â äåòåêòîðå 1 Òåñëà, ïîëå
â ÿðìå îòñóòñòâóåò. ¾ßðìî¿ èç ãðàôèòà, òîëùå â òðè ðàçà.
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