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&RUH VWUXFWXUH RI ($6 KDV EHHQ REVHUYHG DW $NHQR� &RUH GHWHFWRUV

FRQVLVW RI �� ����P
� VFLQWLOODWLRQ RQHV DQG FDORULPHWHU ZLWK � OD\HUV RI WKH

FRQFUHWH VKLHOG EHWZHHQ SURSRUWLRQDO FRXQWHUV� 7KH VFLQWLOODWLRQ GHWHFWRUV

DUH VHW DERYH WKH FDORULPHWHU DUH DUUDQJHG LQ D ODWWLFH FRQILJXUDWLRQ ZLWK D
XQLW OHQJWK �P� 7KH IOXFWXDWLRQV RI ($6 FRUH DUH DQDO\]HG ZLWK ($6 VL]H

DQG PXRQ VL]H� 7KHVH UHVXOWV VKRZ WKDW WKH IOXFWXDWLRQV RI SDUWLFOH GHQVLW\
QHDU WR ($6 FRUH VHHP WR LQFUHDVH ZLWK ($6 VL]H PRUH WKDQ WKH ODWWHU KDOI

RI ���
DQG ZLWK PXRQ VL]H PRUH WKDQ WKH PLGGOH RI ��

�
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�� ,QWURGXFWLRQ�

7KH KLJKHVW HQHUJ\ REWDLQHG E\ DFFHOHUDWRU LV VR IDU ���=V 7H9 E\

7HYDWURQ FROOLGHU� $ERYH WKLV HQHUJ\ HOHPHQWDU\ SDUWLFOH LQWHUDFWLRQ PD\

QRW EH LQYHVWLJDWHG ZLWKRXW VXSHU KLJK HQHUJ\ FRVPLF UD\V� 6XFK KLJK
HQHUJ\� DERYH ����H9� PD\ EH REVHUYHG E\ RQO\ H[WHQVLYH DLU VKRZHU

�($6�� 7KH FKDUDFWHU RI ($6 PD\ EH DSSHDUHG WR FHQWUDO SDUW RI ($6 LQ

PDQ\ FDVHV� 6R ZH KDYH REVHUYHG FRUH VWUXFWXUH RI ($6 IRU D ORQJ WLPH
DQG KDYH IRXQG WKDW WKH IOXFWXDWLRQV RI ($6 FRUH VHHP WR VOLJKWO\ LQFUHDVH

DV 1
H
� :H DFFXPXODWH PRUH GDWD RI ($6 FRUH DQG FRQILUP UHODWLRQ

EHWZHHQ WKH IOXFWXDWLRQV RI ($6 FRUH DQG 1
H
DQG DOVR GLVFXVV UHODWLRQ

EHWZHHQ WKH IOXFWXDWLRQV RI ($6 FRUH DQG 1
ô
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�� ([SHULPHQWDO�
($6 FRUH GHWHFWRUV FRQVLVW RI �� ����P

� SODVWLF ����P����P�

����P� VFLQWLOODWLRQ GHWHFWRUV DQG DUH VHW XS DW $NHQR 0(� VWDWLRQ �UHI����

,Q RUGHU WR REVHUYH PDQ\ SDUWLFOHV SHU GHWHFWRU� VSHFLDO SKRWRPXOWLSOLHU

WXEH �307� LV XVHG WR EH DEOH WR REVHUYH ZLGH G\QDPLF UDQJH� 7KH QDPH
RI WKLV 307 LV 5���� PDGH E\ +DPDPDWVX SKRWRQLFV� 7KH VLJQDO RI 307



SDVVHV WKURXJK SUH DQG PDLQ DPSOLILHU� HQWHUV $' FRQYHUWHU DQG LV
UHFRUGHG E\ $XWRPDWLF 'LJLWDO 5HFRUGHU �$'5�� 5HODWLRQ EHWZHHQ

UHODWLYH LQWHQVLW\ DQG $'5 RI 307� 5���� LV VKRZQ LQ )LJ��� )URP WKLV

ILJXUH G\QDPLF UDQJH LV REWDLQHG RI DERXW ��� RUGHUV� )URP WKLV UHVXOW WKLV
VFLQWLOODWLRQ GHWHFWRU FDQ REVHUYH IURP � WR ������ FRVPLF UD\ SDUWLFOHV

DQG PD\ EH DSSOLHG WR WKH REVHUYDWLRQ RI ($6 ZLWK VL]H �1
H
� XS WR ����

�� 5HVXOWV DQG 'LVFXVVLRQV�

,Q WKH ODVW FRQIHUHQFH �'XUEDQ�� ZH UHSRUWHG PDQ\ FRUHV RI ($6� DQG

ZKHQ RQH VFLQWLOODWLRQ GHWHFWRU RI �� FRUH GHWHFWRUV VKRZ KLJKHU GHQVLW\

WKDQ VRPH RWKHU GHWHFWRUV QHDU WR LW ZLWK WKH H[FHSWLRQ RI PDLQ FRUH� ZH
FDOOHG LW VXE SHDN� ,W LV VKRZQ WKDW IUDFWLRQ RI HYHQWV DFFRPSDQLHG ZLWK

VXE SHDN VHHPV WR LQFUHDVH DV 1
H
DERYH 1

H
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� ,Q WKLV FRQIHUHQFH�

ZH KDYH VWXGLHG UHODWLRQ EHWZHHQ IUDFWLRQ RI HYHQWV DFFRPSDQLHG ZLWK VXE

SHDN DQG 1
ô

� 1RZ DW $NHQR� PXRQ GHWHFWRUV FRQVLVWV RI � RQH *H9

GHWHFWRUV� (DFK PXRQ GHWHFWRU KDV FRQFUHWH VKLHOGLQJ RI WKLFNQHVV RI �P

DQG LW FRQVLVWV RI DQ DUUD\ RI SURSRUWLRQDO FRXQWHUV RI ��P� �UHI���� 1
ô

LV

REWDLQHG E\ XVLQJ *UHLVHQ©V IRUPXOD �UHI���� 5HODWLRQ EHWZHHQ UHODWLYH

GHYLDWLRQ 5' DQG 1
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LV VKRZQ LQ )LJ�� �UHI���� )UDFWLRQ RI HYHQWV

DFFRPSDQLHG ZLWK VXE SHDN LV VKRZQ LQ )LJ�� ZLWK 1
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� 7KH IOXFWXDWLRQV

RI SDUWLFOH GHQVLW\ QHDU WR WKH ($6 FRUH VHHP WR LQFUHDVH DV 1
ô
DERYH WKH

PLGGOH RI 1
ô
 ���� )UDFWLRQ RI HYHQWV DFFRPSDQLHG ZLWK VXE SHDN DOVR

LQFUHDVHV DV 1
ô

� &RQYHUWLQJ 1
ô
WR SULPDU\ HQHUJ\ (� LV JLYHQ E\ $NHQR

JURXS �UHI���� )URP WKH IDFW WKDW WKH IOXFWXDWLRQV RI ($6 FRUH GHSHQG RQ

ERWK 1
H
DQG 1

ô
� WKHUH PD\ EH WZR SRVVLELOLWLHV � HLWKHU FKDQJH RI QXFOHDU

LQWHUDFWLRQ RU SULPDU\ FRPSRVLWLRQ DERYH ����
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Fig.1
Relation between relative intensity and ADR of photomultiplier tube

Fig.2
Relation between relative deviation RD and muon size N
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Fig.3
Fraction of events accompanied with sub peak with muon size N
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