
!"#$$%&'()%'"*(

+&(*"#($,-.(/&%0#-!#(

,)#1(2-%'"*(
3-%&4#*+&(/&%0#-!%*5(

%33(*+/-(6786(



!  !"#$%&"''(#%#()*(+%
!  ,)*-(./(%0%$.1+.%2#12(#'*(3%

!  4("#/5*.6%71#%-"#$%&"''(#%
!  !*#(/'%-('(/'*1.%(82(#*&(.'3%

!  95(%!"#$4*-(%(82(#*&(.'%
!  4'#"'(6:%
!  9(/5.*/";%2#16#(33%
!  <='=#(%

>"/$6#1=.-%?&"6(%/#(-*'@%+++A"#/('#*A"3'#1A*'BC/*"#-*%



?&"6(@%+++A"3'#1A)*#6*.*"A(-=B/;"33B+5*'';(%

DEF4%GHHIJAKLMIII%

F#(-*'@%NL#":OPE4EBFNFB4'".71#-B4AE;;(.QR%%
S2'*/";BT(.3*.6OPE4EB494/?BUF%4".'"%>"#V"#"BDA>#"-"/Q%

?&"6(@%"3'#1AV(#$(;(:A(-=BC&+5*'(%

DWW%X1'"'*1.%F=#)(%



?&"6(%/#(-*'3@%YDEZ%4/*(./(%9("&[%PE4E%



!  CIW\%17%'5(%(.(#6:%
-(.3*':%17%'5(%=.*)(#3(%*3%
-"#$%&"''(#%
!  ]#")*'"'*1.";;:%*.'(#"/'*.6%
!  P(='#";%
!  T1.6%;*)(-%%
!  P1.LV"#:1.*/%
!  ^F1;-_%O*A(A%.1.L#(;"'*)*3'*/%
"'%("#;:%'*&(3Q%



!  CIW\%17%'5(%(.(#6:%
-(.3*':%17%'5(%=.*)(#3(%*3%
-"#$%&"''(#%
!  ]#")*'"'*1.";;:%*.'(#"/'*.6%
!  P(='#";%
!  T1.6%;*)(-%%
!  P1.LV"#:1.*/%
!  ^F1;-_%O*A(A%.1.L#(;"'*)*3'*/%
"'%("#;:%'*&(3Q%

*9:;(<=>?@A<;(B??(!CBDABEA(FGA<?(HBEC:>?<;I(
!"#$%&'()*+(%,('-$#'./0!*,!'1(0$%+'"/('2"3%+3#+'4$+(56''

1(

1(1(
1(1(1(1(

1(1(1(
1(1(

1(1(1(
1(



?&"6(%/#(-*'@%`,ZEZBEEEF%!D4E]%4=V2".(;%OIHHaQ%



b%

b%

c%

c%

c%

c

b%

b%

MQ%%Y?DZ3%"#(%2#1-=/(-%*.%
'5(#&";%(c=*;*V#*=&%

IQ%%Y?DZ%-(.3*':%-(/":3%"3%'5(%
=.*)(#3(%/11;3%
b%

b%

c%

c%

WQ%%Y?DZ%-(.3*':%^7#((d(3%1='_%
V"3(-%1.%/1=2;*.6%3'#(.6'5%%

b% b%

%E..A%X()A%%E3'#1.A%0%E3'#125:3A%Ke@KfJLJKJ%OIHMHQ%



b%

b%

c%

c%

c%

c

b%

b%

MQ%%Y?DZ3%"#(%2#1-=/(-%*.%
'5(#&";%(c=*;*V#*=&%

IQ%%Y?DZ%-(.3*':%-(/":3%"3%'5(%
=.*)(#3(%/11;3%
b%

b%

c%

c%

WQ%%Y?DZ%-(.3*':%^7#((d(3%1='_%
V"3(-%1.%/1=2;*.6%3'#(.6'5%%

b% b%

%E..A%X()A%%E3'#1.A%0%E3'#125:3A%Ke@KfJLJKJ%OIHMHQ%

7(38'93!!':',$;.5*%&'&*)('<;!"'"/('#*&/"'#(5*,'+(%!*"0'-$#'+3#8'93""(#6'



EV1)(6#1=.-%
U.-(#6#1=.-% E'%E//(;(#"'1#3%

?&"6(%/#(-*'3@%PE4E[%-*3/1)(#&"6"d*.(A/1&[%"';"3A/5%%

b%

b%

c%

c%

b% b%

c% c%

b%

b%

c%

c%



!  ]";"8:%(&V(--(-%*.%
"%-"#$%&"''(#%^5";1_%

!  T1/";%-(.3*':%g%HAW%
](hB/IB/&W%

!  ?.-(2(.-(.'%6";"/'*/%
1#V*'3%
!  9:2*/";%)1#V*'%g%IIH%$&B3%

?&"6(%/#(-*'@%GA%i1#&(.-:[%/5".-#"A"3A='(8"3A(-=BC$1#&(.-:%



!  D1'*1.%17%'5(%3=.%
"#1=.-%'5(%6";"8:%
*.-=/(3%"%Y?DZ%
^+*.-_%

!  X1'"'*1.%17%'5(%
("#'5%"V1='%'5(%
3=.%2#1-=/(3%"%
3("31.";%
&1-=;"'*1.%*.%'5(%
)(;1/*':%17%'5(%
+*.-%

?&"6(%/#(-*'@%+++A5(2A35(7A/"A=$B#(3("#/5B-&B*.'#1A252%

vearth~30km/s 



!  Y?DZ3%3/"''(#%(;"3'*/";;:%
7#1&%.=/;(*[%*.-=/*.6%;1+%
(.(#6:%.=/;("#%#(/1*;3%%
!  jCMHH%$(h%

!  F#133%3(/'*1.%17%MHLKK%k%MHLKJ%
/&I%!"#$%&'(")%$71#%
^3'".-"#-_%Y?DZ%
!  CMHLMHH%*.'(#"/'*1.3B'1..(B:#%

?&"6(%/#(-*'@aaa*/1.3A/1&%

J(



?.'(#.";%X"-*1"/'*)*':%
IWeU[%IWI95[%('/A%
]"&&"%X":3%%
(8'(#.";%".-%7#1&%
35*(;-*.6%
F13&*/%D=1.3%
X"-*16(.*/%P(='#1.3%
7#1&%321.'".(1=3%
l33*1.%".-%Om[.Q[%
(8'(#.";;:%".-%*.%
35*(;-*.6%%
<"3'%P(='#1.3%%
7#1&%&=1.3%*.%'5(%
35*(;-%".-%V(:1.-%%

KLM(

N(

DL(HL(O(

(O(

D(

D(



KLM(

N(

DL(HL(O(

(O(

D(

D(

Y?DZ%3*6.";@%jMHH%()B9L:#%
!=3'@%CaHHH%-(/":3B&6L:#%
E*#@%nWHH%-(/":3B&TL:#%

<*.6(#2#*.'@%CMH%-(/":3B:#%



!  T"#6(%&"33[%;1.6%
(8213=#(%

!  T1+%'5#(351;-%
!  T1+%V"/$6#1=.-%
!  >"/$6#1=.-%
-*3/#*&*."'*1.%%



!>:DC:??BC:GD( 39GDGDPQG?GR<C<E(

%GD:SBC:GD(
`!D4[%],P?U4[%?],N[%

F1](P9[%9,NSPSBF!,N%

FSUZZ[%Z*/"331[%4?DZT,[%
FX,449%?%

i?D4[%EP?E4[%91$:1[%PE?E![%
!EDEBT?>XE[%!,EZ[%FT,EP[%
o(2;*.%?[%NDE44[%!DL?F,%

XS4,>U![%
FX,449%??%

,UX,iE%

F!D4[%%
,-(;+(*33%

YE#Z[%E#!D[%%
%%%%%%N(.1.%MH%0%MHH[%%
%%%%%%%%%%%%%%%o,ZT?P%??%0%???[%%
%%%%%%%%%%%%%%%%%%%%%%%!"#$4*-([%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%Z".-"LN[%%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%TUN%



1<DGD877(

ZXT%87T@MWMWHI%OIHMMQ%

4$F!(

*<>9D:U@<I(N([%
3/*.'*;;"'*1.%p%*1.*d"'*1.%
#=HG;@E<I(MKaM%$6L-":3%
#=H<>CI(MAeqHAr%V"/$6#1=.-%()(.'3%
+V;<EW<I(W%()(.'3%

*<>9D:U@<I(](%p%4*[%
?1.*d"'*1.%p%V1;1&('#*/%
#=HG;@E<I(rMI%$6L-":3%
#=H<>CI(HAf%q%HAI%V"/$6#1=.-%()(.'3%
+V;<EW<I(I%()(.'3%

P"'=#(%X6TIMrMf%OIHMHQ%



#A<?Y<:;;( 4E<;;C(

*<>9D:U@<I%]([%
%*1.*d"'*1.%p%V1;1&('#*/%
#=HG;@E<I%WeK%$6L-":3%
#=H<>CI%jW%V"/$6#1=.-%()(.'3%
+V;<EW<I%J%()(.'3%

ZT>%T76@WIf%OIHMMQ%

*<>9D:U@<I(F"YSK[%%
3/*.'*;;"'*1.%p%V1;1&('#*/%
#=HG;@E<I%aWH%$6L-":3%
+V;<EW<I(IfAKpeAr%OIKAIpeAMQ%()(.'3%
"V1)(%V"/$6#1=.-%17%KILKe%()(.'3%

"#N*)@MMHfAHaHI%

LaAa% LaAI%



$,F,P)%Q-,(

4G'<&*(

*<>9D:U@<I%P"?[%3/*.'*;;"'*1.%
#=HG;@E<I%KAW8MHJ%$6L-":3%
+V;<EW<I%E..=";%&1-=;"'*1.%*.%
()(.'%#"'(A%

*<>9D:U@<I(]([%*1.*d"'*1.%
#=HG;@E<I%MKr%$6L-":3%
+V;<EW<I(,8/(33%()(.'3%"'%;1+%
(.(#6:[%2#1V"V;:%".%"..=";%
&1-=;"'*1.%

,=#A%Z5:3A%GA%F%Z[@WWWLWJJ%OIHHeQ%

ZXT%87[@MWMWHM%OIHMMQ[%
ZXT%87T@MKMWHM%OIHMMQ%



CoGeNT 

arXiv:1110.3568 



"#N*)@MMMHAIaIM% "#N*)@MMMHAIaIM%

"#N*)@MIHIAMIKH%



!  E;;%;("-*.6%-"#$%&"''(#%(82(#*&(.'3%(82(/'%
V"/$6#1=.-%".-%'5(:%3((%*'%%

!  Z#16#(33%/1.'*.6(.'%1.%"/5*()*.6%;1+(#[%
V(''(#%/1.'#1;;(-%V"/$6#1=.-3%

=%'+3#8'93""(#'!(3#,/(!>'"/('"#$;15('!"3#"!'
?/(%'0$;'!(('!$9("/*%&@'



!  E%-"#$%&"''(#%2#16#"&%
V"3(-%1.%IL25"3(%
=.-(#6#1=.-%"#61.%'*&(%
2#1s(/'*1.%/5"&V(#3%
O9ZF3Q%

!  <*#3'%25:3*/3%-('(/'1#%+*;;%
V(%^!"#$4*-(LJH_%



!  !(3*6.(-%'1%5")(%)(#:%
;1+[%)(#:%+(;;%
=.-(#3'11-%
V"/$6#1=.-%

!  U.-(#6#1=.-%"#61.%
".-%1'5(#%.1)(;%
'(/5.1;16*(3%6*)(%)(#:%
;1+%V"/$6#1=.-%;()(;3%

!  <=#'5(#%3=22#(33%
V"/$6#1=.-3%".-%"33":%
'5(&%*%$+*,&$=3*.6%
"/'*)(%V"/$6#1=.-%
3=22#(33*1.%'(/5.*c=(3%



Augustana College – SD, USA!
Black Hill State University – SD, USA!

Fermilab – Il, USA!
INFN Laboratori Nazionali del Gran Sasso – Assergi, Italy!

INFN and Università degli Studi Genova, Italy!
INFN and Università degli Studi Milano, Italy!
INFN and Università degli Studi Naples, Italy!
INFN and Università degli Studi Perugia, Italy!

Institute for High Energy Physics – Beijing, China!
Joint Institute for Nuclear Research – Dubna, Russia!

Lomonosov Moscow State University, Russia!
Princeton University, USA!

RRC Kurchatov Institute – Moscow, Russia!
St. Petersburg Nuclear Physics Institute – Gatchina, Russia!

Temple University – PA, USA!
University of Arkansas, USA!

University of California, Los Angeles, USA!
University of Houston, USA!

University of Massachusetts at Amherst, USA!
Virginia Tech, USA!



!  T*c=*-%"#61.%*3%"%6#("'%-"#$%&"''(#%'"#6('%
!  ]11-%3/*.'*;;"'1#%OCKH[HHH%251'1.3BD(hQ%
!  h(#:%'#".32"#(.'%'1%*'3%1+.%3/*.'*;;"'*1.%;*65'%
!  ,"3*;:%2=#*l(-%

!  X(;"'*)(;:%*.(82(.3*)(%'(/5.1;16:[%/1=;-%V(%
3/";(-%'1%&=;'*L'1..(%-('(/'1#3%%
!  P((-%'1%3=22#(33%WfE#%

!  h(#:%21+(#7=;%#(s(/'*1.%/"2"V*;*':%71#%
(;(/'#1.%#(/1*;%V"/$6#1=.-%



T*c=*-%

]"3%T":(#%

F"'51-(%

!#*7'%<*(;-%
OCM$hB/&Q%

<*(;-%F"6(%

,8'#"/'*1.%]#*-%

E.1-(%

,8'#"/'*1.%<*(;-%
OCW$hB/&Q%

Z51'1-('(/'1#3%

Y")(;(.6'5%
35*7'(#%



^4M_%4/*.'*;;"'*1.%
T*65'%



^4M_%4/*.'*;;"'*1.%
T*65'%

!#*7'%F5"#6(%



^4M_%4/*.'*;;"'*1.%
T*65'%

!#*7'%F5"#6(%

,;(/'#1L;=&*.(3/(./(%
^4I_%T*65'%



^4M_%4/*.'*;;"'*1.%
T*65'%

!#*7'%F5"#6(%

,;(/'#1L;=&*.(3/(./(%
^4I_%T*65'%

Z"''(#.%17%4I%;*65'%
6*)(3%8L:%213*'*1.%
OCM/&%#(31;='*1.Q%

9*&(%-*t(#(./(%
V('+((.%4M%".-%4I%
6*)(3%d%213*'*1.%

O7(+%&&%
#(31;='*1.Q%



<*6=#(%7#1&%YEXZ%
OE3'#12"#'A%Z5:3A%Ie[%r%

OIHHeQ%KfJLJHaQ%%

&@>?<BE(-<>G:?;(

#?<>CEGRB\D<C:>(#W<DC;(

!  95(%#"'*1%17%;*65'%7#1&%3*.6;('%OCa%.3%-(/":%'*&(Q%".-%'#*2;('%
OMAr%u3%-(/":%'*&(Q%-(2(.-3%1.%*1.*d"'*1.%-(.3*':%
$$$$$$$$$$$$$$$$$$$$$-./0$1*+'#*2*%3,*)%$4#)2$!&(+"$+53!"$

,;(/'#1.%X(/1*;%

P=/;("#%X(/1*;%



<*6=#(%7#1&%YEXZ%
OE3'#12"#'A%Z5:3A%Ie[%r%

OIHHeQ%KfJLJHaQ%%

&@>?<BE(-<>G:?;(

#?<>CEGRB\D<C:>(#W<DC;(

,;(/'#1.%X(/1*;%

P=/;("#%X(/1*;%

!  95(%#(/1&V*."'*1.%2#1V"V*;*':%O".-%5(./(%'5(%#"'*1%17%4I@4M%
;*65'Q%";31%-(2(.-3%1.%*1.*d"'*1.%-(.3*':%
% %%%%MHILMHW%"--*'*1.";%-*3/#*&*."'*1.%

%%%%%%%%%%%%%%%%%%%-././$,),3($"("',#)%$#"')*($#"6"',*)%$*%$78$



!  X"-*1"/'*)([%vL-(/":[%
9MBI%w%Irf%:("#3%

!  F13&16(.*/%
!  KHE#O.[I.QWfE#%*.%'5(%
"'&1325(#(%

!  CM%>cB$6%*.%
"'&1325(#*/%"#61.%
!  W8MHMH%()(.'3%*.%MAH%'1.L
:("#x%

WfE#%42(/'#=&%



!  U.-(#6#1=.-%"#61.%*3%
35*(;-(-[%31%/".%
/1.'"*.%;(33%WfE#%

!  FSI%7#1&%i*.-(#%
D1#6".%!1(%F".:1.%
F1&2;(8%OF1#'(d[%FSQ%
/1.'"*.3%CrHH%22&%
E#61.%
!  W%'1.3%E#%2#1-=/(-B-":%

!  CeJ%$6%17%"#61.%
/1;;(/'(-%31%7"#% <1#%-('"*;3@%P?D%E%Z]T@KrLJM%OIHHeQ[%

E?Z%F1.7A%Z#1/A%MWWe@IMaLIIH%OIHMMQ%



*9<(^)GY(QB>_\EG@DA($<C<>CGE`(



!  !('(/'1#%12(#"'(-%
V1'5%1.%3=#7"/(%
OZ#*./('1.Q%".-%
=.-(#6#1=.-%OiUX<[%
MKHH%&A+A(AQ%

!  >"/$6#1=.-%#"'(%17%
HAHHI%`d%*.%WHHLKHH%
$(h%"'%iUX<%

!  WfE#%-(2;('*1.%7"/'1#%
nMHH%
4;5"*A"$%'3#&$%'(B.(#*9(%"!'.$!!*15('?*"/'

;%+(#&#$;%+'3#&$%6'



!  !"#$4*-(%".-%!,EZ%+*;;%
/1;;"V1#"'(%'1%(82".-%'5(%
"#61.%(8'#"/'*1.%7"/*;*':%*.%
F1#'(d%
!  JHHH%$6%71#%!"#$4*-(%
!  KHHH%$6%71#%!,EZ%

!  ?.3'";;%"%5*65L2#(33=#(%^2#(L
-*3'*;;"'*1._%'1%*./#("3(%'5(%
"#61.%/1./(.'#"'*1.%*.%'5(%
6"3%'5"'%*3%7(-%'1%'5(%/=##(.'%
2#(33=#(%3+*.6%"-31#2'*1.%
3:3'(&%
!  E*&%71#%JH%$6B-":%"#61.%

/1;;(/'*1.%#"'(%
!  U26#"-(%/1=;-%V(6*.%*.%IHMW%



!  P(='#1.%3/"''(#*.6%()(.'3%/".%
V(%"%^2(#7(/'_%Y?DZ%
V"/$6#1=.-%

!  4=##1=.-%!"#$4*-(%+*'5%
V1#1.L;1"-(-%;*c=*-%
3/*.'*;;"'1#%

!  ,y/*(.';:%-('(/'%(3/"2*.6%
.(='#1.3%".-%)('1%".:%
"331/*"'(-%.=/;("#%#(/1*;%
V"/$6#1=.-3%
!  nffAJ\%(y/*(./:%71#%#"-*16(.*/%

.(='#1.3%
!  nfJ\%(y/*(./:%71#%/13&16(.*/%

.(='#1.3%
!  4*d(-%'1%"//(2'%&=;'*L'1..(%

-('(/'1#%
<1#%-('"*;3@%P?D%E%[[a@MeLIr%OIHMMQ%



!  X(/1*;%2#1-=/'3%/".%V(%-('(/'(-%-*#(/';:%OCJH%$(h((Q%
!  P1%.((-%'1%/1.'"*.%.(='#1.%/"2'=#(%6"&&"%#":3%
!  D"$(3%3&";;(#%)('1(3%&1#(%(y/*(.'%

!  ^S='/1&2('(_%.(='#1.%/"2'=#(%1.%*..(#%-('(/'1#%
/1&21.(.'3%

!  X(-=/(%.(='#1.%/"2'=#(%'*&(%OCI%u3%*.%V1#1.%3/*.'*;;"'1#%)3A%
CIJH%u3%*.%2=#(%3/*.'*;;"'1#Q%
!  4&";;(#%)('1%+*.-1+3%#(-=/(3%-("-%'*&(%7#1&%)('1%V"/$6#1=.-%

#"'(%
!  E;;1+3%3*&2;(#%/1.3'#=/'*1.%O(A6A%ezz%6;"33%ZD93Q%

!  X"-*12=#([%12'*/";;:%(y/*(.'%'#*L&('5:;%V1#"'(%;1"-(-%
3/*.'*;;"'1#%+"3%-(&1.3'#"'(-%71#%>1#(8*.1%

MH>%p%%%%%"%%aT*{%p%9%%"%%aT*%p%9%p%Kae%$(h%:%%%%%%OfWAa\Q%
# #"%%aT*%p%9%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%OrAK\Q%%

!  `*65%/"2'=#(%/#133%3(/'*1.%1.%MH>%)*"%

<1#%-('"*;3@%P?D%E%[[a@MeLIr%OIHMMQ%



!  ?.3'";;%!"#$4*-(%+*'5*.%'5(%
>1#(8*.1%F9<%'".$%*.%TP]4[%
?'";:%
!  D=1.%|=8%#(-=/(-%V:%MHr%

!  !('(/'%'5(%F(#(.$1)%;*65'%
2#1-=/(-%V:%'5(%&=1.3%".-%
1'5(#%351+(#%2"#'*/;(3%
!  h('1%'5(%.(='#1.L*.-=/(-%
V"/$6#1=.-%()(.'3%

!  F9<%'".$%p%.(='#1.%)('1%
#(-=/(%/13&16(.*/%
V"/$6#1=.-3%V:%nnMHW%



!  E;25"%-(/":3%1.%'5(%3=#7"/(%/".%
2#1-=/(%"%#(/1*;%.=/;(=3%*.%'5(%
"/'*)(%)1;=&(%
!  4=#7"/(%"/'*)*':%V=*;-3%=2%-=#*.6%"*#%
(8213=#(%-=(%'1%#"-1.L-"=65'(#3%

!  E/'*)*':%1.%>1#(8*.1%.:;1.%)(33(;%
V";;11.%*3%CMHmB&IB-":%k%+(%/".%;*$(;:%
-1%V(''(#x%
!  Y1=;-%6*)(%"%7(+%'51=3".-%()(.'3%*.%
!"#$4*-(LJH%

!  P((-%nMHJ%#(s(/'*1.%

m%.=/;(=3%



!  Y")(;(.6'5%35*7'(#%3/*.'*;;"'*1.%
!  E;25"3%2"33*.6%'5#1=65%'5(%YT4%
2#1-=/(%;*65'%%

!  Z=35%"%;"#6(%7#"/'*1.%17%'5(%()(.'%
"V1)(%'5(%Y?DZ%#(/1*;%#(6*1.%

!  Z=;3(%35"2(%&":%";31%V(%-*t(#(.'%
!  Z13*'*1.%#(/1.3'#=/'*1.%

!  %X(s(/'%()(.'3%.("#%'5(%+";;3%%
!  ,82(/'%SOM/&Q%#(31;='*1.%*.%8L:%
O-*3'#*V='*1.%17%4I%;*65'Q%

!  }9"*;3z%*.%213*'*1.%#(/1.3'#=/'*1.%"#(%
*&21#'".'%

m%.=/;(=3%

E#% YT4% 9(|1.%



!  F5"#6(%*.'(##=2'*1.%
!  E%/1.-=/'*.6%#*.6%/1=;-%V(%=3(-%'1%
*.'(##=2'%'5(%-#*7'*.6%/5"#6(%7#1&%
3=#7"/(%()(.'3[%#(&1)*.6%'5(*#%4I%
;*65' %%

!  4'=-*(3%17%";;%'5#((%&('51-3%
1.61*.6%

!  F1&V*."'*1.%17%&('51-3%351=;-%
#(-=/(%3=#7"/(%V"/$6#1=.-3%'1%
"//(2'"V;(%;()(;3%

!  P1'(%'5"'%'5*3%6('3%("3*(#%*.%
;"#6(#%-('(/'1#3x%

m%.=/;(=3%



;"#<$')%+"#=3,*="$"+,*23,"+>$83#?@*1"$+5)&(1$1"2)%+,#3,"$$
A3'?B#)&%1$4#""$,)%C<#$"D!)+&#"+E$

4=#7"/(%>"/$6#1=.-3 

X"+ E7'(#%/='3 

KAJ%8%MHW jHAHM 

91'";%Y?DZ%V"/$6#1=.-%*.%O()%B%HAM%'1..(L:#Q%71#%XMMHrJ%O~UZ?!3Q@%



8","',)#$')22*++*)%*%B$"D!"',"1$*%$(3,"$7/.7F$

CoGeNT 

arXiv:1110.3568 

!  >"/$6#1=.-%7#((%
12(#"'*1.%71#%HAM%'1..(L
:#%6*)(3%MHLKJ/&I%
3(.3*'*)*':%

!  >"/$6#1=.-%
&("3=#(&(.'%7#1&%
"/'*)(%3=22#(33*1.%6*)(3%
2#(/*3(%=.-(#3'".-*.6%17%
#(3*-=";%V"/$6#1=.-%#"'(%
!  F#(-*V;(%-('(/'*1.%/;"*&%
2133*V;(%V"3(-%1.%"%7(+%
1V3(#)(-%()(.'3x%%



!  9(3'%$(:%'(/5.*/";%
/1./(2'3%71#%
!"#$4*-(LJH%

!  Z#"/'*/(%#=..*.6%"%IL
25"3(%9ZF[%
*.)(3'*6"'(%
V"/$6#1=.-3%

!  MIp%&1.'53%17%
12(#"'*1.%3*./(%IHMH%

!  ?.*'*";%#=.3%"'%
Z#*./('1.[%.1+%
#=..*.6%=.-(#6#1=.-%
"'%TP]4%



!  9(3'%$(:%'(/5.*/";%
/1./(2'3%71#%
!"#$4*-(LJH%

!  Z#"/'*/(%#=..*.6%"%IL
25"3(%9ZF[%
*.)(3'*6"'(%
V"/$6#1=.-3%

!  MIp%&1.'53%17%
12(#"'*1.%3*./(%IHMH%

!  ?.*'*";%#=.3%"'%
Z#*./('1.[%.1+%
#=..*.6%=.-(#6#1=.-%
"'%TP]4%



I%/&%





]"&&"%41=#/(@%

P(='#1.%41=#/(@%



IIP"%41=#/(%!"'"%
OP=;;%<*(;-Q%

S1 Light Yield (p.e.)!

R
e
l
a
t
i
v
e
 
E
v
e
n
t
 
R
a
t
e
!

Energy (keV)!
P
e
a
k
 
P
o
s
i
t
i
o
n
 
(
p
.
e
.
)
!

57Co!

22Na!

137Cs!

bc7(d(7c8(Hc<cP_<0e(



S1 Light Yield (p.e.)!

C
o
u
n
t
s
/
b
i
n
/
s
! &G(;9:<?AI(fT7("S(:D(6Z(g(8[77(_<0(

2BC<E(;9:<?A(>?G;<AI((f87cb("S(:D(6Z(g(8[77(_<0(

WfE#%*.%
O"'&1325(#*/Q%

"#61.x%

#W<DC(-BC<(:D($BE_!:A<h87(iY:C9G@C(3!$j(



!  F1.'*.=(-%!"#$4*-(LMH%
12(#"'*1.%'1%6"*.%
(82(#*(./(%+*'5%IL25"3(%
12(#"'*1.[%3'=-:%
V"/$6#1=.-3%

!  !"#$4*-(LJH%'1%-(2;1:%
;"'(#%'5*3%:("#%
!  X("/5%MHLKJ%/&I%*.%W%:("#3%

V"/$6#1=.-%7#((%12(#"'*1.%

!  91..(L3/";(%(82(#*&(.'%
/1=;-%#("/5%MHLKa%/&I%=3*.6%
'5(%3"&(%"/'*)(%35*(;-*.6%
"3%!"#$4*-(LJH%

arXiv:1110.3568 


