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CRDB (Cosmic Ray Data Base)

* Compilation of CR data: €, €', p-bar, and Z<30, for energies below the knee
What? * On-line tools: data selection, data export, plots (experimental set-up, data...), etc.
* Collaborative tool: submission interface to archive past and future CR data

* Website: https://Ipsc.in2p3.fr/crdb
Where?  « Contact: crdatabase@]psc.in2p3.fr
* Publication: http://arxiv.org/abs/1302.5525

* Galactic CR studies. acceleration, propagation, interstellar (IS) fluxes
Why? * Dark matter indirect detectiqn: positrons, antiprotons

* Solar studies: Solar modulation, ground level measurements

* Experimentalists: quick access to previous experimental set-ups, data, etc.

* V1.0 (Feb. 2013). first release

* V1.2 (Oct. 2013): export to GALPROP, enable combinations of data in query...
* V1.3 (Feb. 2014): REST interface, re-plot (more plot options)...

* V2.1 (this morning): major change for solar modulation values implementation

Versions


https://lpsc.in2p3.fr/crdb
mailto:crdatabase@lpsc.in2p3.fr
http://arxiv.org/abs/1302.5525

CRDB: behind the scene (1)

Application developer
Frédéric Melot (LPSC)

- Hosted by LPSC website

- https protocol (administrators
access protected areas)

- Web pages in PHP (Hypertext
PreProcessor)

- Structure in AJAX (Asynchronous
JavaScript and XML)

- Third-party libraries: jquery,
Jquery-ui, jquery.cluetip, table-sorter

: 1

LAMP solution: free open source softwares
— Linux operating system
— Apache HTTP server
—  MySQL database software
— PHP




CRDB: behind the scene (2)

MySQL structure

Application developer
;o 1, . hi re ux
Frédéric Melot (LPSC) N e ref_modulation_type ris

" —
1 +1d_modulation_type: int(1) - - - I =»liid: 1nt(1) ,‘7:;:5;%‘3;”(32)
1 +phi: int(5) +name: varchar(32) s -
1 +delta_phi: 1nt(5) +reference: varchar(255) . & +comment: varchar (255)
1 +url: varchar (255) "
. +id TS flux: int(1) - ref_modulation_model
1 +1d_modulation model: int(1) | - - Ib ==fidy int(1)
. 1 +id_data: int(1) +name: varchar(32)
- 1 +comment: varchar(255) ~ +reference: varchar(2ss)
HOSted by LPSC WebSIte 1 +implementation: wvarchar(255) o +url: varchar (255)
1 +executable: varchar(128) ~{} +comment: varchar (255)
1 +default: 1nt(1) AN
L. 1 +ready: int(1) ~ ref_data
1 n
- https protocol (administrators . Nz ——
. +name: varchar
access protected areas) ! data
i subexp_publi +1d: int(5)
1 +ID: 1nt(4) e = ———— | —— +SUBEXP_FUBLI_ID: int(4)
. 1 A+SUBEXP_ID: int(4) A+MIM_ID: int(3)
- ‘M 1 subexp A7 |+PUBLI_TD: int(4) element A+0EN_TD: int(3)
eb pages m PHP (HyperteXt N e ey PR +ELEVENTS: text . TI0 intls) &,@ +E_AXIS: enum('EKN', 'EK','R','ETOT')
- _ _|-oemover 10: intia) FVALID: int(1) AP M +E_MEAN: float
PreProcessor) ' SNAME: varchar (255) +I0_VALIDATION: int(4) . +E_BIN_L: float
\ +DESCRIPTION: text grid_Is_flux: int(1) N +E_BIN_U: float
, CALIGHT DETAIL: text ¢ |+1d_modulation_model: int(1) ~ +VALLE: float
| DI STANCE: ﬂo.;t ¢ |+1d_data: int(1) ~ +VALUE_EFRSYST_L: fleat
. X TDATE: text ¢+ |+phi publi: int(s) A +VALUE_EFRSYST_U: float
- Structure in AJAX (Asynchronous L e s : R PUALLE ERSTAT L flost
! +VALID: int(1) = € fr * ::ﬁtéﬁjmﬂﬁy'cﬂoat
. . ~ :in =C
JaVaSCrlpt al’ld XML) : 0 VALTDATION: int(d) s i N +ID_VALIDATION: 1nt(4)
! )
! %
i 0! {h\ publi
| it validation S N <}

Third-party libraries: jquery, RRRRREEREEEEE T Qi Rsasee)
Jquery-ui, jquery.cluetip, table-sorter

+YEAR: year(4)
+SUPERSEDED_BY: 1int(4) | =
v [+BIBTEX: text

A [+vaLiD: int(1) = €

+lastname_user: varchar(2s5) \{}
+ema1l_user: varchar(255) v
+institute_user: varchar(255)

user . var
o +submission_date: timestamp 1D VALIDATION: int(4)
+1d: 1nt(2) ez +id_user_valid: int(2) _
+login: varchar(255) +validation_date: timestamp
+password: varchar (255) +type: enum('exp', 'subexp', 'publi', 'data', 'subexp_publi')

+lastname: varchar(255)
+ema1l: varchar(255)
+institute: varchar(255)
+validation: int(l)

LAMP solution: free open source softwares

1
1
1
1
1
1
1
1
I |+firstname: varchar(2s5) +path: varchar(255)
1
1
1
1
1
1
1
1

— Linux operating system o log abondance
- -D+ID: int(4) +access_time: timestamp +element: varchar (20)
— Apache HTTP Server +EXPMAME: varchar (255) +1ip: varchar(s0) +isotope: varchar(20)
+TYPE: erum('satellite', 'ballon', 'ground array', 'shuttle', 'space station') +url: varchar(255) +element id: int(3)
—  MySQL database software Tl yacha (2221 risotope 2d: ant(2)

+DATE: year(4)
+VALID: int(1) = ¢

— PHP ~ — — — {+ID VALTDATTON: int(4)




CRDB: behind the scene (2)

MySQL structure

Application developer
;o 1, . hi re ux
Frédéric Melot (LPSC) N e ref_modulation_type ris

‘5\+1d: int(1)

+name: varchar(32)

https protocol (administrators

. —
1 +1d_modulation_type: int(1) - - - I =»liid: 1nt(1) ,‘7:;:5;%‘3;”(32)
1 +phi: 1nt(s) +name: varchar(32) s .
1 +delta_phi: 1nt(5) +reference: varchar(255) g Feomment:_varchar (255)
1 +url: varchar (255) - i
. tid 15 flux: ire(1) - ref_modulation_model
1 +1d_modulation model: int(1) | - - Ib ==fidy int(1)
. 1 +id_data: int(1) +name: varchar(32)
- 1 +comment: varchar(255) ~ +reference: varchar(2ss)
HOSted by LPSC WebSIte 1 +implementation: wvarchar(255) o +url: varchar (255)
1 +executable: varchar(128) ~{} +comment: varchar (255)
1 +default: 1nt(1) >
1 +ready: int(1) . ref_data
1
1
D

access protected areas) : data
I subexp_publi T Int(s)
1 +ID: 1nt(4) e = ———— | —— +SUBEXP_FUBLI_ID: int(4)
. 1 {+SUBEXP_ID: int(4) A+NUM_ID: int(3)
- v&l eb ages 1n PHP (H ertext 1 subexp A7 |+PUBLI_TD: int(4) element | & devio: int()
p g yp N e ey A +ELEMENTS: text . 1D int(o) ME  [+E_AXS: enum('EKN', B ,'R','ETOT')
N = . +VALID: int(1) SEMEANG float
PI’GPI‘OCGSSOI‘) ' :aEEIT?ZFEE'(zég?M) +ID_VALIDATION: int(4) \\\ u +E BIN L: float
| +DESCRIPTION: text g|rid_1s_flux: int(1) N +E_BIN_U: float
| SFLIGHT DETAIL: text ¢ |+1d_modulation_model: int(1) ~ +VALLE: float
| +DISTANCE: float ¢ [+1d_data: 1nt(1] . +VALUE EFRSYST_L: fleat
. X TDATE: text ¢+ |+phi publi: int(s) A +VALUE_EFRSYST_U: float
- Structure in AJAX (Asynchronous R i : R HALE FSTAT L flost
! +VALID: int(1) = € fr » ::ﬁtéﬁjmﬂﬁy'cﬂoat
1 . ~ oan =C
JaVaSCrlpt al’ld XML) : +ID_VALIDATION: int(4) \ ,I N +ID_VALIDATION: 1inti4)
' . At
! [ ESN publi
| it validation B Nrem <}

Third-party libraries: jquery, RRRRREEREEEEE T [ (s
Jquery-ui, jquery.cluetip, table-sorter

+YEAR: year(4)
+SUPERSEDED_BY: 1int(4) | =
v [+BIBTEX: text

A [+vaLiD: int(1) = €

+lastname_user: varchar(2s5) \{}
+ema1l_user: varchar(255) v
+institute_user: varchar(255)

user . var
o +submission_date: timestamp 1D VALIDATION: int(4)
+1d: 1nt(2) ez +id_user_valid: int(2) _
+login: varchar(255) +validation_date: timestamp
+password: varchar (255) +type: enum('exp', 'subexp', 'publi', 'data', 'subexp_publi')

+lastname: varchar(255)
+ema1l: varchar(255)
+institute: varchar(255)
+validation: int(l)

LAMP solution: free open source softwares

1
1
1
1
1
1
1
1
I |+firstname: varchar(2s5) +path: varchar(255)
1
1
1
1
I
1
1
1

— Linux operating system o log abondance
- -D+ID: int(4) +access_time: timestamp +element: varchar (20)
— Apache HTTP Server +EXPMAME: varchar (255) +1ip: varchar(s0) +isotope: varchar(20)
+TYPE: erum('satellite', 'ballon', 'ground array', 'shuttle', 'space station') +url: varchar(255) +element id: int(3)
—  MySQL database software Tl yacha (2221 risotope 2d: ant(2)

+DATE: year(4)
+VALID: int(1) = ¢

— PHP ~ — — — {+ID VALTDATTON: int(4)




CRDB: usetful definitions

Data linked to experiments, analyses, publications MySQL structure
—Issue: multiple flight dates, sub-detectors, data...

phi -
r - -D+id subexp: int(4) ref_modulation_type T -ref_ls_ﬂux
1 +1d_modulation_type: int(1) - - - I =»liid: 1nt(1) ,7:;3619%"5;;3,.(32)
1 +phi: int(5) +name: varchar(32) it reomment : varchar (255)
. 1 +delta_phi: 1nt(5) +reference: varchar(255) .
EXDerlment: CREAM AMS (name Of ' :f;lls"fﬁ:arfﬁﬂ) .7 ref_modulation_model
. 1 +1d_modulation model: int(1) | - - Ib ==fidy int(1)
1 +id_data: int(1) +name: varchar (32)
the payload) Or Balloon (YYYY) for 1 ‘+comment: varchar(255) ~ +reference: varchar(2ss)
1 +implementation: wvarchar(255) o +url: varchar (255)
unnamed balloons 1 +executable: varchar(128) ~{} +comment: varchar (255)
1 +default: 1nt(1) AN
1 +ready: int(1) ~ ref_data
o : ‘5\+1d: int(1)
Sub_experlment: Balloon (]972/07)’ . :rlllamllll‘larl:#m(m}l ""“"""""""“E
h ' = =
I - = data z
CREAM-I (2004/]2-2005/01), I subexp_publi Z [ inte) :
| +ID: int(4) e = -li-ll-ll-lul-l-li-ll-:—:— =+SUBEXP_FUBLI_ID: int(4) E
LTI IR T T I ITTILTY J+sUBEXP ID: int(4) = = = J+noMID: int(3) =
CREAM_I] (2005/]2—2006/0])1 H subexp = {37 |+PuBLI_TD: 1:12(4) = | element £ ,E.H:ENJD: 1:t(3) =
E_ I0: intl4) 5_' +ELEMENTS: text A E +ID: 1nt(5) ] +E_AXIS: enum('EKN', 'BX','R','ETOT') E
UlysseS-HET (1990/] 0—1997/]2) r - £ -[+EemMeNT_10: int(4)| = FUALID: dnt(l) N E e £ S [TE e fleat :
. = |+MaME: varchar (255) = +ID_VALIDATION: int(4) A= = = [+ELBIM L: float =
. = |+oescroPTION: text = o|tid_1s_flux: int(1) "'\'""""""' = |[+E_BIN_U: float =
, E SALIGHT I:EI'A.{L' text = ¢ |+1d_modulation_model: int(1) ~ = |+vaLlE: float =
° ° Ji I = |+DreTance: float = ¢ [+1d_data: 1nt(1] AN = |+VALUE_ERRSYST_L: float =
Cosmic-ray quantity: C (element), 'H | : [5e"e S TR C) g E RS e :
i ~( 0 B/C | e E s A |
(isotope), e (lepton), or any ratio i ) oo L2 N e :
]0 + — + 1 :II IIII_IIIIIIIIIIIIIIIIIIII !I: .': \\E +ID—VALIDATIDN: 1nt(4) E
1 I ek e T R
Be/Be, e /(e +e') ! o N T
| it validation N <31
ehmmm e oo - T T +REF: varchﬁr((ZSS)) !
1Q e +firstname_user: varchar(255) h‘ +HTMLE varchar{2s5 !
Energy axis: Etot [GeV], R [GV], Ek e e N A A
+email_user: varchar(255) - GIDTEX: text )
[GeV], Ekn [GeV/n] User :mst}tuteiuser:-varchar(ZSS) \\ S VALTD: mi?l) ¢
submission_date: timestamp +ID VALIDATION: int(4)
F1d: intlz2) ez U 9+1d_user_valid: int(2) FID_VALIDATION: intlal
+login: varchar(255) +validation_date: timestamp
. +password: varchar (255) +type: enum('exp', 'subexp', 'publi', 'data', 'subexp_publi')
Data: CR quantity measurements and Hrsinam: varcher (5 | [rpath: varchar 56

+lastname: varchar(255)
+ema1l: varchar(255)
+institute: varchar(255)
+validation: int(l)
= R R R RN RN L RN R RN R R R R LR R RN R R R LR RN R RIS

= exp

. : log abondance
JOUI Ilals or proceedlngs - -P+§F:’Nm‘é(4) b (255) +acc988,tri‘meE témestarrp +element: varchar (20)
. + : varchar +1p: varchar(S0 :
Where the data WCETIC publlshed +TYPE: erum('satellite', 'ballon', 'ground array', 'shuttle', 'space station') +uE'L: varchar (255) :ﬁzﬁzgigz?rf:ﬂ;?)
+HTML: varchar (255) +isotope_id: int(3)

+DATE: year(4)
+VALID: 1int(1) =€
—~+ID_VALIDATION: int(4)

uncertainties at one or several E bins !

v

Sorunnnnnnnnnnnnnnnnnn

S L RN RN RN RN LRI



CRDB: data description and units

MySQL structure

phi ref 1S flux
: : : : g - f modulation_type — -
. - +1d_subexp: 1nt(4) ref | = —
@' Central bln from publlcatlon (lf |r -Dﬂd_mdulatmn_type: int(1) | - - b =fiidr 1nt(n) ,‘7:;:5;%‘3;”(32)
. 1 +phi: 1nt(s) +name: varchar(32) - -
nOt glVen, <E> = '\/ (E E H))) 1 +delta_phi: 1nt(5) +reference: varchar(255) . & +comment: varchar (255)
; 1 +url: varchar (255) .
min m . tid 15 flux: ire(1) - ref_modulation_model
1 +1id_modulation_medel: int(1) | - — AL =ld 1nt(n)
1 +id_data: int(1) +name: varchar (32)
: . : : 1 +comment: varchar(255) ~ +reference: varchar(2ss)
Bln range. Same unlt as <E> (lf not 1 +implementation: wvarchar(255) o +url: varchar (255)
. E E E 1 +3x?cu{able: \;a;‘char(IQE) \{\} +comment: varchar (255)
J— J— t:oint(l
iven — =< >) 1 default: .
) . 1 +ready: int(1) ~ ref_data
min max 1 B r——
+1d: int(1)
: apamame s i verchenOo s frenn g
1 = =
. b . b = data =
Value: measured quantity in unit of ! subexp publi ) N— :
1 +ID: int(4) e = = = = = - - - - J+suB=xP_PUBLI_ID: int(4) =
— [( <E> m 2 S SI‘) —1 ] for 1 . ArsuBEEXP_1D: int(a) | " = A|HNMID: int(3) z
1 subexp A +PUBLI_ID: int(4) elemen &,E.H:ENJD. int(3) =
. _ — é’ +E_LEMENTS: text ~ f = +E_AXIS: enum({'EKN', 'BX','R','ETOT') | =
ﬂU.XGS _—— :g,;%‘;éﬁ D: int(4) FVALID: int(1) “. :ID Hnee) = [+E_MEAN: float =
2 I' NAME: varcﬁar.(ZSS) +ID_VALIDATION: int(4) ~ = [+EBIN L: float =
_ . 1 ’f : , FDESCRIPTION: text Fid_Is_flux: int(1) AN = [+EBIN_U: float =
unlt eSS 1 ratlo. | CALIGHT DETAIL: text ; [+id_modulation_model: int(1) ~ = |+vaLlE: float =
| DI STANCE: ﬂo.;t ¢ |+1d_data: int(1) A = |+vALUE_EFRSYST_L: fleat =
X TDATE: text ¢+ |+phi publi: int(s) A = |+VALLE_ERRSYST_U: float 5
. . . | +SMALL_PHI: int(S) t ~ = [+vALLE_ERRSTAT L: float =
Stat Err: statistical errors (same unit A LN B o F [ueETeL: flo
= - i = |+ID_VALIDATION: int{4) -
as Value)' : ‘\ ! \;1|||| T T L
i 0! h\\& publi
! it validation N <}
1 .
: : L ehe oo oo e et |
Syst Err: systematic errors (same unit | +#irstnane_user: verchar (z=5) R e :
1 +lastname_user: varchar(2s5) A .
V l 0 'f 'd d : 1 +email_user: varchar(255) A :%;E;iEDEE;EY int(a) | - -
as a ue), Set tO 1 not prOVI e \ : User :;SEE;:TSHU?‘:E;-Viirfn';:;;i;ﬁ) \\ +\rALID:‘1nt(1) ¢
: 1 [f2d: int(2) leez U J+id_user_valid: int(2) 10 _VALIDATION: int(4)
1 ' [+login: varchar(zss) +validation_date: timestamp
| ! |+password: varchar(255) +type: enum('exp', 'subexp', 'publi', 'data', 'subexp_publi')
y ! [+firstname: varchar(255) +path: varchar(255)
1 ! [tlastname: varchar(255)
y | |remail: varchar(2s5)
| | |+institute: varchar(255)
y ! [tvalidation: int{1)
1
1
1
: 1 exp log abondance
LI ‘D*ID: ntia) +access_time: timestamp +element: varchar (20)
1 +EXPMAME: varchar (255) +ip: varchar(s0) +isotope: varchar(20)
1 +TYPE: erum('satellite', 'ballon', 'ground array', 'shuttle', 'space station') +url: varchar(255) +element id: int(3)
1 +HTML: varchar (255) +isotope_id: int(3)
1 +DATE: year(4)
1 +VALID: 1int(1) =€
~ — — — {+ID VALTDATTON: int(4)




CRDB: Solar modulation parameters

MySQL structure

0 o . o
1. From publication: solar modulation _ phi reT moduiation type ([_refisaux ||
r = P>l+1d_subexp: 1nt(a) = _typ T int(l)
M b 1 +1d;mdulat1on_type: int(1) | - - b =fiidr 1nt(n) /—?:;a;einsaichartaz) :
values taken from publications A e varcher(n) i [reoments verchar ) |
. - - et TR T,
* not homogeneous set (relies : i ot 1) [ - - 41 e !
# lS ﬂ d l 1 +id_data: int(1) 1 |+name: varchar(32) 1
° 1 +comment: varchar(255) ~ 1 |+reference: varchari{2ss) '
On uXeS, mO e S, 5 1 +implementation: wvarchar(255) o U |+url: varchar (255) '
1 +executable: varchar(128) «{} ' |+comment: varchar(255) :
b 1 +default: int(1) T
* underlying hypotheses not . et i) ‘i [ ref data
. . ' I PGy
always prov1ded, 0 Sarei. raraheniazl,
1
1
1
1
1
1
1

. - data
* only small fraction of subexp_publi T
10 intla) S —— Qoo -d +SUBEXP_PUBLI_ID: int(4)
< < < < A+SJUBEXP_ID: int(4) A+NUM_ID: int(3)
pUbllcathIlS pI’OVldG lt! subexp A+ |+PuBLI_TD: 1:12(4) element AG f+oenTD: 1:t(3)
B v £~ HELEMENTS: text \ 1D int(o) ME  [+E_AXS: enum('EKN', B ,'R','ETOT')
- - - |+ 1Dt int(a) +VALID: int(1) AR P +E_MEAN: float
r FNAME: varchar (255) +ID_VALIDATION: int(4) ~ +E_BIN L: float
| +DESCRIPTION: text sfrrd_1s_flux: int(1) N +E_BIN U: float
| YALTGHT I:EI'A.{L' text ¢ |+1d_modulation_model: int(1) ~ +VaLLE: float
1 +DISTANCE: float ¢ [rad_data: int(1) AN +VALUE_EFRSYST_L: float
. , +DATE: te;ct ¢ [|+phi_publi: int(5) i} +VALUE_EFRSYST_U: float
2. NM [USOll]. based on NM data . SSLLPHE: inc(s) G . *VALLE ErsTAT L: float
1 +VALID: int(1) = ¢ N -_EF R
< . . ! ~ +VALID: int(1) =€
analysis of Usoskin ef al. (2011) - N RS CTE)
1 ~
. ! ‘o 4N publi
homogeneous Set (Sal’l’le : N ! validation ,{ A int(4) <} 1
. . e e, e, —, e, — e, —————— b Td: int(a) +EF:.varchar(255) 1
modelling for all, Force-Field); Hirstnan user: varchar (s N[ vercherG=s) |
? 2 +lastname_user: varchar(255) \{} : year - 1
+email_user: varchar(255) W} [+SUPERSEDED BY: int(4) | = =
5 : T v |+BIETEX: text
. : hi
* limited to 07/1936 — 12/2009; rinseiTute umer: varchar (255) oo e o
+1d: 1nt(2) leez O +id_user_valid: int(2) ) T in

+validation_date: timestamp
+type: enum('exp', 'subexp', 'publi', 'data', 'subexp_publi')
+path: varchar(255)

+login: varchar(255)
+password: varchar (255)

* monthly averaged.

+lastname: varchar(255)
+ema1l: varchar(255)
+institute: varchar(255)
+validation: int(l)

exp log abondance

-1

1
1
1
1
1
1
1
1
I [+firstname: varchar(2s5)
1
1
1
1
1
1
1
1

+ID: 1nt(4)
+EXPMAME: varchar (255)

+TYPE: erum('satellite', 'ballon', 'ground array', 'shuttle', 'space station')

+HTML: varchar (255)
+DATE: year(4)
+VALID: int(l) =€
+ID VALIDATION: int(4)

+access_time: timestamp
+ip: varchar({50)
+url: varchar(255)

+element: varchar (20)
+isotope: varchar(20)
+element_id: int(3)

+isotope_1d: 1nt(3)




CRDB snapshots: main page (1)

http://Ipsc.in2p3.fr/crdb

‘ Welcome Experiments/Data Data extraction Links New data ‘

Database of Charged Cosmic Rays

New release V2.1 - June 2014 [changelog]
D. Maurin (LPSC), F. Melot (LPSC), R. Taillet (LAPTHh) Last code modification: 20/06/2014

If you use this database, please cite Maurin. Melot, Taillet (arxiv.orgfabs/1302.5525).

Description

This database is a compilation of experimental cosmic-ray data. The database includes electrons, positrons, antiprotons, and nuclides up to Z=30 for energies

below the knee. If you spot any errors or omissions, want to contribute, or simply comment on the content of the database, please coniact us. We are eager to extend
the database to Z>30 and to higher energy ground measurements and any help is welcome.

Warning: several sets of Solar modulation values are provided per sub-experiment. We refer the user to the discussion in Sect.2.3 of Maurin et al. (2013) for a
complete discussion, and only give below a brief description of the different sets of modulation parameters available in the CRDB: [read more]
Current version f Latest data added / Acknowledgements

Structure of the database

This is a mySQL database containing lists of experiments (name, dates of flight, experimental technique in brief, website), the corresponding publications (ref. and
link to the ADS database), and all available data points (fluxes and ratios of leptons, nuclides, and anti-protons including their statistical and systematic error
whenever available).

Accessing the database

o Experiments/Data: list of experiments, publications, data

« Data extraction: selection by fluxfratio/energy range... (on this web site or via a REST interface)
» Export database content in USINE or GALPROP compliant format (ASCII files)

« Get all bibtex entries and Latex cite (by sub-experiment)

Acknowledgements: this project has been financially supported by the PNHE


http://lpsc.in2p3.fr/crdb

CRDB snapshots: main page (2)

L Welcome ] Experiments/Data | Data exiraction i Links | New data ,55:5555:555555555555555555::555!:

Database of Charged Cosmic Rays
New release V2.1 - June 2014 [changelog]
D. Maurin (LPSC), F. Melot (LPSC), R. Taillet (LAPTh) Last code modification: 20/06/2014

If you use this database, please rita Maiwin Melnt Taillat faryiv nrofahe 11302 BRI

.-pescripion-—————7 —  ///———————— —_——_— _

This database is a com)| . Z=30 for energies
below the knee. If you s R e . We are eager to extend
the database to Z>30 a

« Major changes for Solar modulation values, with several sets of modulation values now available. The

Warning: several sets changes for the user are the following: 1etal. (2013)fora

complete discussion, at o New table and keys in the mySQL structure to handle multiple sets of modulation values |

A KA Lt o New selector in 'Data extraction' to select which set of values to retrieve and display

rys _&_ ry) o New panel when clicking on [data] (for a given sub-experiment) in 'Experiments/Data’, to display
of all available values (and their description)

Structure of the datab o New keyword for Solar modulation selection in the 'REST' intefface B |
| Thisisa mySQL databe o New selection panel for 'USINE' exports, the user must now choose the set of modulation values J publications (ref. and |
: link to the ADS databas o Slightly changed interface in "New data” to fill the phi value (+ hypothesis on IS flux, etc.) givenin systematic error [
| whenever available). the publication. |
I PSS SIS 4 ¢ Bugindata: J

o Sub-Experiment date for Balloon (1990/07) corrected
~Accessing the databa o Inconsistency for Ulysses-KET entries is now fixed: H and e++e- have differentunitsand must = )
s Experiments/Data:
» Data extraction: se Close

» Export database ct
« Get all bibtex entrit

Acknowledgements: this project has been financially supported by the PNHE



CRDB snapshots: 'Experiment/Data’ tab (1)

Welcome Data extraction Links New data

N

[sort by name] [sort by date] List of acronyms 297 entries

@ IMP8 (1974/01-1977/11) - 3 years data 74-77 ‘A
[data] [Beatty et al., ApJ 294, 445 (1985)] H/*He

@ IMP8 (1974/01-1978/10) - 4 years data 74-78 ‘X
[data] [Garcia-Munoz etal., ApJS 64, 269 (1987)] Li/C, Be/C, Be/B, Sc/Fe, ViFe, B/C, N/O

Balloon (1964,1965,1966)

@ Balloon (1964/07) - 2 flights Fort Churchill (Canada) “A
[data] [L'Heureux, ApJ 148, 399 (1967)]e +e~

@ Balloon (1965/06+1965/07) - 2 flights Fort Churchill (Canada) Q
[data] [L'Heureux, ApJ 148,399 (1967)]e +e "

® Balloon (1966/06) - 3 flights Fort Churchill (Canada) ‘&
[data] [L'Heureux & Meyer, Canadian J. of Phys. 46, 892 (1968)] e +e N

Balloon (1965+1966)

@ Balloon (1965/07+1965/08+1966/06) - 5 flights Fort Churchill (Canada) QA
[data] [Fanselow etal., ApJ 158, 771 (1969)]e /(e +e”), e ~, e +& " replaces [data] [Hartman, ApJ 150, 371 (1967)] e /e +e”)
[data] [Fanselow, ApJ 152, 783 (1968)]e "

Balloon (1965,1966,1967,1968)

@ Balloon (1965/07) - 1 flight de Bilt (Netherlands) “A
[datal [Bleekeretal. ICRC 1,327 (1965)le +e”



CRDB snapshots: 'Experiment/Data’ tab (2)

Welcome Data extraction Links New data

! !
Sort [sort by nan(e] [sort by date]) ¥ Help ( mousc on Qist of acronyms 297 entries

@ IMP8 (1914;01_19??;11) _Syea List of all available data (sorted by date or by experiment). The format is:

[data] [Beatty etal., ApJ 294 Experiment-name (type, start-year)
- Sub-Exp1 (start-stop) - detail
@ IMP8 (1974/01-1978/10) - 4 yes [ 1 ] List-of-measured-quantities

[data] [Garcia-Munoz etal., - Sub-Exp2

Balloon (1964,1965,1966) Tips:

- Sub-Exp is either a sub-detector, or the same experiment flown at different dates

- Format for [start-stop] dates is YYYY/MM

@ Balloon (1964/07) - 2 flights Fou
[data] [L'Heureux, ApJ 148,

73

@ Balloon (1965/06+1 - 2 flights Fort Churchill (Canada) ‘A
ADS link [datal([L'Heureux, ApJ 148, 399 (1967)]9 +e *

® Balloon (1966/06) - 3 flights Fort Churchill (Canada) ‘&
[data] [L'Heureux & Meyer, Canadian J. of Phys. 46, 892 (1968)] e +e N

Balloon (1965+1966)

® Balloon (1965/07+1965/08+1966/06) - 5 flights Fort Churchill (Canada) ‘4

[data] [Fanselow etal., ApJ 158, 771 (1969)]e /(e +e”), e ~, e +& " replaces [data] [Hartman, ApJ 150, 371 (1967)] e /e +e”)
[data] [Fanselow, ApJ 152, 783 (1968)]e "

Balloon (1965,1966,1967,1968)

@ Balloon (1965/07) - 1 flight de Bilt (Netherlands) “A
[datal [Bleekeretal. ICRC 1,327 (1965)le +e”



CRDB snapshots: 'Experiment/Data’ tab (3

ACE: Advanced Composition Explorer

ACE-CRIS: Cosmic Ray Isotope Spectrometer

ACE-SIS: Solar Isotope Spectrometer

AESOP: Anti Electron Sub-Orbital Payload

AMS: Alpha Magnetic Spectrometer

ATIC: Advanced Thin lonization Calorimeter

BESS: Balloon-borne Experiment with Superconducting Spectrometer
BETS: Balloon-borne Electron Telescope with Scintillating Fibers
CREAM: Cosmic Ray Energetics And Mass

CRISIS: Cosmic Ray ISotope Instrument System

CRN: Cosmic Ray Nuclei detector

H.E.5.5.: High Energy Stereoscopic System

HEAO: High Energy Astrophysical Observatory

HEAT: High Energy Antimatter Telescope

HEIST: High Energy Isotope Spectrometer Telescope

HET: High energy Telescope

IMAX: Isotope Matter Antimatter Experiment

IMP: Interplanetary Monitoring Platform

ISEE: International Sun-Earth Explorer

ISEE3-HIST: Heavy Isotope Spectrometer Telescope

JACEE: Japanese-American Collaborative Emulsion Experiment
MASS: Matter Antimatter Spectrometer

MUBEE: Moscow University Balloon Emulsion Experiment
DABRACE As = Dmulmsd FAar A nFirmaabrar Bladrar Conlamfinm nnd TinkEd moelad




CRDB snapshots: 'Experiment/Data’ tab (4)

Balloon (1964/07) - 2 flights Fort Churchill (Canada) =

TELESCOPE COUNTER I

GAS CERENKOV
COUNTER C

TELESCOPE COUNTER T
LEAD ABSORBER(IO 8g/sem?)

ANTI-COINCIDENCE
COUNTER Al

SHOWER COUNTER S

7
/
/
’
]

1 GUARD GOUNTER A2

I;EAD GLASS
CERENKOV COUNTER I

GUARD GOUNTER A3

| IPLASTIC
_ SCINTILLATOR




CRDB snapshots: 'Experiment/Data’ tab (5)

t Welcome | |
Sub-experiment: IMP8 (1974/01-1978/10)

[sort by name] | Description: Sapphire Cerenkov radiator, plastic scintillator, Li-drifted Si detectors “A ) 287 entries
Date(s): 1974/01/01-00:00:00 == 1978/10/01-00:00:00
Flight: 4 years data 74-78

@ [MP8 (1¢ Distance: 1 AU / )
[dat Solar modulation: Parameters > All data/infofor tl‘llS
® IMP8 (1€ Ref (ADS url): Garcia-Munoz et al., ApJS 64, 269 (1987) sub-experiment
i Data E axis: EKN (kinetic energy per nucleon)
ata
[ I Quantities: Li/C, Be/C, Be/B, SciFe, ViFe, BIC, N/O
Balloon (1964, Export data content in USINE or GALPROP compliant format (ASCII files) y,
@ Balloo .
PData & units
20l Ratio <E> Bin range Value  Stat Err Syst Err
@ Balloon [GeVin] [-]
[data] SciFe 0.227 [0.087,0.366] 4.800000e-2 +0.009 -
[Top]
@ Balloon VIFe 0.235 [0.09,0.38] 9.400000e-2 0.01 -
[data] [Top]
N/O 0.0341 [0.025,0.043] 2.800000e-1 +0.04 -
Balloon (19654 N/O 0.0602 [0.049,0.0714] 2.600000e-1 +0.02 -
® Balloon N/O 0.0827 [0.0714,0.094] 2.400000e-1 +0.02 -
4 N/O 0.1052 [0.094,0.1164] 2.400000e-1 £0.02 - 'y
5y N/O 0.1279 [0.1164,0.1393] 2.400000e-1 +0.02 - v,
[data] N/O 0.1506  [0.1393,0.1618]2.700000e-1 +0.02 -
N/O 0.173 [0.1618,0.1842]2.700000e-1 £0.02 -
Balloon (1965, Top]
@ Balloon Ll nn7?2 N N2an1141 1 200N00a-1  +0 N1 -
[datal

Close



Hypotheses

CRDB snapshots: 'Experiment/Data' tab (6)

Experiment: IMP

—~Sub-experiment: IMP8 (1974/01-1978/10)
Description: Sapphire Cerenkov radiator, plastic scintillator, Li-drifted Si detectors Q
Date(s): 1974/01/01-00:00:00 => 1978/10/01-00:00:00

Flight: 4 years data 74-78
Distance: 1 AU
Solar modulation: Parameter
Ref (ADS url): Garcia-Munoz el an

pJS 64, 269 (1987)
Data E axis: EKN (kinetic energy per nucleon)
Quanitities: Li/C, Be/C, Be/B, Scffe, ViFe, B/IC, N/O

2 sets of values

| I From publication

| NM [Usol1] |

Modulation Model

Value [MV]

Spherically Symmetry

Fisk & Axford (1969), Fisk (1971), Beatty et

al. (1993)

— Solar wind and diffusion parameters
rbed in free parameter @ (small phi)

490

Force-Field

Gleeson and Axford (1967, 1968), Perko (1987), Caballero-Lopez & Moraal
(2004)

— Free parameter is @ (small phi)

471 + 26 - -

| ADS Reference

rcia-Munoz et al., ApJS 64, 269 (1987)

[USeerm et al. (2011)(MOre an exception than the rule)

Almost each publication proceeds

CRDB

sub-exp

Comment differently Available for the period [07/1936-12/2009]
\ IS flux Leaky-Box calculation LIS flux hypothesis -
— |S flux calculated from Leaky-Box Model |—+ Generally a power law in rigidity
]& Data |CR data from the publication MNeutron Monitor data
Implementation in |Hard-coded: must be entered for each new |External routine (depends on sub-exp dates): interpolates/averages the

modulation between flight dates based on Tab.3 of Usoskin et al. (2011)

Close

L




CRDB snapshots: 'Data extraction' tab (1)

Welcome Experiments/Data Links New data

REST interface
Flux or ratio selection

Show native data

C
! ©

Predefined guantities: B)C, “Be/Be, “Bei“Be, 'H, '"H'H, e '/e +e *, SubFe/Fe

Add also 12C data in selection

Refine search criteria

Energy axis: | [EKN (kinetic energy per nucleon) v

Flux rescaling (Flux * <E=> a]:

Energy range:  from GeVinto GeVin
Solar modulation evaluation:  NM [Uso11] v| @
Sub-experiments (w/o time interval): o
Global time interval:  from to Lo
Show also data from approximate combinations: o

Extract selection



CRDB snapshots: 'Data extraction' tab (2)

Mative data involving the C element:
C, C/O, C/Si, Li/C, Be/C, B/C, 12C/C, 13C/C

ook

—and click on “Extract selection” to get...



CRDB snapshots: 'Data extraction' tab (3a)

Welcome l Ex '555555!55

Plot & Export - Hide

REST interface
CRDB (http:s/lpsc. in2p3. frierdh)
T

II_F" ID T T 1T T T TTTIT0 T T TTIT T T T TTT] T T TTT] -+ ACE-CRIS(1997/08- 19908/0:d4) FF 7 31
& W ACE-CRIS(1998:01-1959/01) [
[ 1 *ﬂr‘i ve data
[ bt o O ACE-CRIS(2001/05-2003/09) |
I _-.'_|m'-I - ¢ O  ACE-CRIS(2009/03-2010:01) I
[ 510 o [
i |
I ey 107 u T Balloon{1971/09+1972/10)
[ £ oF '
| e 107 *‘} _ '
- -
| F 4 :P' ]ﬂ 5 I—ﬁ—A F ¥ 4 |
E“’S . s & Balloon{197609)
—Re =10" i » " o & 4
| O 107 i |
— I
: 10°* = |
| ]{}'!il ¥ CRN-Spacelah2( 198507 1985/08) [
ll! L L I.lIIJII 1 'l IJIIIII L 1 JIIIIIl 1 L III.JII[ 1 Ll IIIII] I
| 10" 1 10 10° 10° 10* |
Export C++ code Ekn [GeVin] v RSP AN
| GetROOT Macro | - @ - | GetUsineFile | - | Get G@- GetPlat | - | Replat >an C:llC on
3 43 99|
| . 1
| Export data (ASCII, etc.) Export 1mageRep ot™ to get...
[ |
| List of sub-experiments found for C element flux selection - Hide '
[ |
8 Get Latex cite Get Bibtex Err
#
Sub-experiment name (dates) data Modulation Reference

ACE-CRIS (1997/08-1998/04) .'\ [WEB] 7 =425+ 26 MV Lave etal., Apd 770, 117 (2013)
ACE-CRIS (1998/01-1998/01) .\ [WEB] 9+  ¢=508+ 26 MV De Molfo et al., AdSR 38, 1558 (2006)

ACE-CRIS (2001/05-2003/09) -\ [WEE] 7 ¢=817 + 26 MV Lave etal, ApJ 770, 117 (2013)

A/ O e sanmmnn A nama s bd nareme 7 A RALS I mnam mb ml AT TTO AT OO Y



CRDB snapshots: 'Data extraction' tab (3b)

Sub-experiment selection

WACE-CRIS (1997/08-1998/04)

WACE-CRIS (1998/01-1999/01)

WACE-CRIS (2001/05-2003/09) . .

WACE-CRIS (2009/03-2010/01) Graphical settings

WATICO2 (2003/01) Energy bin range: @show " hide
"'Balloon (1971/09+1972/10)
"IBalloon (1972/10)
“Balloon (1974/07+1974/08+1976/09) Y-axis max value:

Balloon (1976/09) Y-axis scale: " linear @log
“Balloon (1976/10)
"~ Balloon (1991/09)
YCREAM-II (2005/12-2006/01) Image size Y:; 400
'WCRN-Spacelab2 (1985/07-1985/08)

WHEAQO3-C2 (1979/10-1980/086)

YTRACERO06 (2006/07)

Lincheck All

Y-axis min value:

Image size X: 750

replot %
CRDB (http:s//lpse. in2p3. fricrdh)

T—T T TTTI0 INLELERLEL T T T 1T T T T TTT T T T TTTI ACE-CRIS( 199708 199804 )

% ACE-CRIS(1998:01- 1959/001 )

R ACE-CRIS(2001/05-2003/09)

it

—
=

ACE-CRIS(2009:03-2000:01 )

._.
=

Balloan(197 1700+ 1 972/100

—

V/in m? s sr]!
o
G.|'-.

4
3
e




CRDB: 'Data extraction' tab (4)

Welcome | E»x
L | DAl Lo LU | 4 DULRIEY EL dl, AP 520, Toll | LS|
MV
CREAM-II (2005/12-2006/01) “\ WEB] 9  ¢=530%26 MV Ahn etal, Ap] 707, 503 (2009) o 7 o
(Flt CRN-Spacelah2 (1985/07-1985/08) L 4 =544 + 26 MV Muller et al., ApJ 374, 356 (1991) (ISP
| : ve data |
) — . L
' HEAO3-C2 (1975/10-1980/06) 14 $=742+ 26 MV Engelmann etal., A&A 233, 96 (1990) '
| [WEB] |
. |
' TRACEROG (2006/07) % [WEB] B $=443 + 26 MV Obermeier etal., ApJ 724, 14 (2011) |
| ]
| |
| |
Result Summary |
115 results found
Re + 9 additional values from combinations of two native data (same sub-experiment and energy within 5% of each other) ry

Resulis Data

|
|

|
|

|
|

|
|

|
|
| |
[ Value Stat Err Systerr |

|
|

|
|

|
|

|
|

|
|

|
|

<E> Bin range

Sub-experiment 8 [# (GeWin [#(GeVinm? [ (GeVin
[GeVin] [GeVin] [nv]

m*s sr)] s sr)7'] m*s sr)']
[ ACE-CRIS (1997/08 1998/04) 7.200e-2 - 5.310000e+0 +1.580e-1 - 425
ACE-CRIS (1997/08 1998/04) B.500e-2 - 5.849000e+0 +1.750e-1 - 425

" F ACE-CRIS (1997/08 1998/04) 1.000e-1 - 6.447000e+0 +1.930e-1 - 425 F 5
ACE-CRIS (1997/08 1998/04) 1.200e-1 - 7.167000e+0 +2.250e-1 - 425
All data found < o

ACE-CRIS (1997/08 1998/04) 1.420e-1 - 7.604000e+0 +2.530e-1 - 425
ACE-CRIS (1997/08 1998/04) 1.700e-1 - 7.968000e+0 +2.960e-1 - 425
ACE-CRIS (1997/08 1998/04) 2.000e-1 - 7.934000e+0 +3.290e-1 - 425

\ ACE-CRIS (1998/01 1999/01) f6.596e-2 | [6.399e-2.6.799e-21 | 4.0600862+0 +5.710e-1 - 508



CRDB: 'New data' tab (1)

Welcome Experiments/Data Data extraction Links

Adding new data to the CR database

1. Tell us who you are ";

2. Fill and submit data (and instrument-
related infos);

3. The data become available after
internal validation (a few days later at
most).

.
The email is used for contact purpose only (it will not appear on

the website). The name, address, and institute are used to

acknowledge yvour contribution in the “Welcome” webpage.

Step 1: contact details
First name: sponge

Last name: |bob

Email

address: spongebob@crazy.com

Institute: Dleep orange

go!

Contact: crdatabase@Ipsc.in2p3.fr



CRDB: 'New data' tab (2)

Welcome Experiments/Data Data extraction Links

Dear sponge bob (spongebob@crazy.com from Deep orange), you can now proceed with the data. You need to fill in the following
fields (in order): (1) experiment, (2) sub-experiment (corresponding to a sub-detector of the main experiment, or to the same

experiment analysed at a different period), (3) publication, and then (4) data. Disconnect
1) Experiment
Insert new | or select among

Lot of AMS02 v

stuff to
fill (new 2) Sub-experiment
screens), Insert new | or select among | AMS02 (2011/06-2012/12) - 18 months data 2011-2012 +

if new!

3) Publication
Insert new |, select among | Aguilar etal., PRL 110, 1102 (2013) ~ | ¥

or link to another publication among |- v| &

4) Data
For the selected publication, the data enabled for upload are the following: POSITRON/ELECTRON+POSITRON
Energy axis: EKN (kinetic energy per nucleon) in GeVin v v

Download template data file
Upload data nle: Browse... | Nofile selected. o

@ical check before sub@

—appear online once validated (so far, by me!)




II. IS flux, Solar modulation, and NM

Based on

Neutron Monitors and muon detectors for solar modulation studies. interstellar
flux, yield function, and assessment of critical parameters in count rate calculations

http://arxiv.org/abs/1403.1612 (to appear in AdSpR)

DM?, A. Cheminet™, L. Derome?, A. Ghelfi*, G. Hubert"

“ LPSC, Grenoble
> ONERA, Toulouse
¢ IRSN, Saint-Paul-Lez-Durance



http://arxiv.org/abs/1403.1612

Key questions

IS fluxes
* footprint of CR synthesis/acceleration/transport
* Low energy pbar and dbar fluxes for DM detection

* 1onisation level of the ISM
* molecules formation in molecular clouds
* X- and y-ray emisions in molecular clouds



Key questions

IS fluxes Solar modulation
* footprint of CR synthesis/acceleration/transport v
* Low energy pbar and dbar fluxes for DM detection v

* jonisation level of the ISM
* molecules formation in molecular clouds
* X- and y-ray emisions in molecular clouds

* CR transport in the solar cavity (diffusion, convection, drift...?)
* Space weather, correlation with Sun activity proxies (sunspots, etc.)

* What is the modulation level for my experiment? Experimentalists
* How much variation on a given data taking period? (e.g., AMS-02)




Key questions

IS fluxes Solar modulation
* footprint of CR synthesis/acceleration/transport v
* Low energy pbar and dbar fluxes for DM detection v

* jonisation level of the ISM
* molecules formation in molecular clouds
* X- and y-ray emisions in molecular clouds

* CR transport in the solar cavity (diffusion, convection, drift...?)
* Space weather, correlation with Sun activity proxies (sunspots, etc.)

* How much variation on a given data taking period? (e.g., AMS-02)

* What is the modulation level for my experiment? } Experimentalists

1. IS fluxes: what are they?
2. Modulation model: charge-dependence, anisotropic diffusion?

Force-Field approximation
ETOA EIS |Z| .
—Obtain homogeneous sets of modulation levels (+ time series), in the A A A

context of the force-field approximation: single free parameter ¢x(t) IT;Z (é?;ﬂ - (p ;L\)




Degeneracy between modulation level and IS flux

Different IS flux hypotheses (from literature)

T T T T L | H|
J® and JT°“(¢JE[+ Ad) ]
—#— J_, = this paper
- - GM75: <Ad> =-102 MV
--%-- BOO+U05: <A¢> = -49 MV
=@ LO3: <Ad> = 134 MV
-F-- WHO3: <A¢> =-188 MV
-A- SO07: <Ap> = -30 MV
—7- WHO09: <Ap> = -238 MV
™0, -g BO11: <A¢> =-7TMV

==
g
a,

dJ/dR [m~stsr! GV
[
o

101




Degeneracy between modulation level and IS flux

Different IS flux hypotheses (from literature) Same top-of-atmosphere (TOA) fluxes, up to
S f ——r _ a shift of the effective modulation level ¢
JIS and JTDﬂHJJEr-'- M} : EDD (AL L R L I L A L L L I...--I- é_l
—#— J_, = this paper _ T 5 = this baber o D |
- - GM75: <A¢> = -102 MY [ et = this pape o O L03 ]
--3¢-- BOO+U05: <Ad> =49 MV N o . .
@ LO3: <A0> =AMV 100— o ]
(- WHOZ3Kb> = -188 MV _| = o .
- A SBTT <Ap> = 30 MV 3 _ C o - BOO+UOS
= 7~ WHO9: <Ad> = -238 MV ] R || —
> %27 -4 BOIL<AG>=-7MV 1 = O s ]
T 8 3 g T T S
_.Lf.l b E -]'DD__B _,__}_a-"'i_--__+F-_-+-__-+_d-'+-‘-_-+_—
' . i .- —+-GM75
oy _ C ELIRN - F-WH09 ]
E - —.. I 1 S - WHO3 |
.E. 3 EDD_?W.“E_‘. DDI; T
. N B - 0 ]
% N C i ] i i | i i | | i i | i i | ;_.I._.I\;-I..-I..I_v;_.l_.l *Tr i
= — 200 400 600 800 1000 1200 1400
o o [MV]
i Figure 3: Value of the modulation shift A¢; to add to the reference
- modulation level ¢yef, for thr {}A{Cﬁ'r{rf +Ad;) to be as close as possible
3 to JE}"?A{gﬁmf}. The index ¢ runs on the IS flux parametrisations
] shown in Fig. 2 (see also App. A).




Degeneracy between modulation level and IS flux

Different IS flux hypotheses (from literature) Same top-of-atmosphere (TOA) fluxes, up to
—— f — _ a shift of the effective modulation level ¢
JIS and JTDﬂHJJEr-'- M} : EDD (AL L R L I L A L L L I...--I- é_l
—#— J_, = this paper _ T 5 = this baber o D |
- - GM75: <A¢> = -102 MY [ et = this pape o O L03 ]
--3-- BOO+UOS: <AQ> =49 MV - I .
@ LO3; <Ap> = FAMV 1001= —— —
- E- WHOZA~Rp> =-188 MV _| - o -
- A SBTT <Ap> = 30 MV 3 _ C o - BOO+UOS
- 7~ WHO9: <Ad> = -238 MV ] Z 0. -
> g -4 BOIL<AG>=-TMV - 2 r g - ]
O P — F=o LT Hommmaes # S SLET TR v annn %-. 4
s 3 < - %
e ] -IDD_—B___ a—+*"'+""+"“+-“-+_"'+"d+_—
tn - = L —+-GM75
2 . C B g F-WH09 ]
3 - - IR S ‘B WHO3
k=) 3 200~ o g ]
. N e ]
% ] B oo by _Ivl_ -|_ .|.?| _|“_| T ;_.I._.I?-I. o '._\’}_'I . *? m
= — 200 400 600 800 1000 1200 1400
3 0 [MV]

Figure 3: Value of the modulation shift Ag; to add to the reference
modulation level ¢yef, for thr {}A{Cﬁ'r{rf +Ad;) to be as close as possible
to JE}"?A{gﬁmf}. The index ¢ runs on the IS flux parametrisations

shown in Fig. 2 (see also App. A).

R[GV]

How to lift degeneracies?

—Direct fit to CR TOA: different times + different species} — see poster
—Use worldwide network of NMs to cross-check values Alexandre Ghelfi




CR showers, ground-based detectors, and count rates

Simpson, Space Sci. Rev. 93, 11 (2000)
CRs

—— PARAFF® SHIELD
& AND MODERATOR

Neutron monitors

VB 4n 1B 57Li+*Het™ +Q.

PARAFFIN

G 7

-
3He3 + n — 3H1 + proton PILE_EXTENDED
0 TH” UMTS
05 0 1520em

+ I detectors (AUGER scaler data)
+ Bonner sphere spectrometers(BSS

Ground-level count rates: «.: f T(R,7,1) xz YP(R, h)

Dorman's textbooks (1974, 2004, 2009) i=CRs
Transnjission Atmpsphere
respbnse
Solar Yield
T Modulation l r function l
IS Fluxes TOA Fluxes R . NM count rate

L Geomagnetic j

field



Error budget on count rates and modulation level

AN
Ingredient Effect Paper N Ag* [MV] Comment
NM T NM T
Solar modulation ¢ € [0.2.1.5] GV Fig.16 [+15,-25]% [+5.-10]% - - w.r.t. o=0.5 GV
Cut-off rigidity R.e [0.10] GV Fig.11  [+10,-20]% [0.-5]% - - wrt. R.=5 GV
p and He CR data Fig.12 +2% +2% +66 +140 (¢, R., ¢)-independent
TOA flux IS flux dispersion’ Fig.12 +6% +8% +200 +£570 I
Heavy species Fig.1 +0.6% +0.6% +20 £40 Global norm. factor®
Yield function Dispersion Fig.12 < +4% < 0.2% =120 | =14 (R.. ¢) dependent
Sigmoid (R, x=+77) Fig.13 -22% 0.52% +66r | +35x For R. = 5 GV
Transfer H(RA4AR.): ré%’f—} Fig.13 2x% -2% +6bar +T7lx For R. = 5 GV
function - Ro(t): SRE<4+02%/y §5.22  -0.4%/yr 0.1%/yr  H13/yr| +7/vr  Depends on location
- Ref 5 REpP: 4307 £5.2.2 -1.2% -0.3% +40 +21 Depends on R,
Pressure §5.3.1 +0.2% +0.2% +6 +14 DCH
Time-dep. Temperature §5.3.2 +0.5% +4% +15 +2901 DC?
effects Vapour water 85.3.3 +0.3% +0.1% +10 t] NC*
Snow coverage §5.3.4 -7% - +230 - NC* (1 yr period)
Diurnal variation §5.4 0.24% 0.24% 8 17 NC* (24h period)
NM detector Temperature §5.4 +0.05%,/C - -1.5/C - (t, R., ¢)-independent
effects rNM6 vs yNM6G4 85.4 few % - ~ 100 - I
Surroundings (hut) §5.4 few % - ~ 100 - Global norm. factor®




Error budget on count rates and modulation level

AN
Ingredient Effect Paper N Ag* [MV] Comment
NM T NM T
Solar modulation ¢ € [0.2.1.5] GV Fig.16 [+15,-25]% [+5.-10]% - - w.r.t. d=0.5 GV
Cut-off rigidity R.e [0.10] GV Fig.11  [+10,-20]% [0.-5]% - - wrt. R.=5 GV
p and He CR data Fig.12 +2% +2% +66 +140 (¢, R., ¢)-independent
TOA flux IS flux dispersion” Fig.12 +6% +8% £200) £570 I
Heavy species Fig.1 +0.6% +0.6% +20 £40 Global norm. factor®
Yield function Dispersion Fig.12 < +4% < 0.2% =120 | =14 (R.. ¢) dependent
Sigmoid (R, x=+77) Fig.13 -22% 0.52% +66r | +35x For R. = 5 GV
Transfer H(RAAR.): ré%’f—} Fig.13 2x% -2% +6 6 +T1lx For R. =2 5 GV
function - Ro(t): SRE<4+02%/y §5.22  -0.4%/yr 0.1%/yr  H13/yr| +7/vr  Depends on location
- Ref 5 REpP: 4307 £5.2.2 -1.2% -0.3% +40 +21 Depends on R,
Pressure §5.3.1 +0.2% +0.2% +6 +14 DC?
Time-dep. Temperature §5.3.2 +0.5% +4% +15 +2901 DC?
effects Vapour water §5.3.3 +0.3% +0.1% +10 +8 NC=
Snow coverage §5.3.4 -7% - +230 - NC* (1 yr period)
Diurnal variation §5.4 0.24% 0.24% 8 17 NC* (24h period)
NM detector Temperature §5.4 +0.05%,/C - -1.5/C - (t, R., ¢)-independent
effects rNM6 vs yNM6G4 §5.4 few % - ~ 100 - I
Surroundings (hut) §5.4 few % - ~ 100 - Global norm. factor®

—Modulation level time series for well chosen ground-based detectors

—Add new (more precise) 'homogeneous' sets of modulation level in CRDB
—Use CR data + NM data to find IS flux and test # modulation models

Ghelfi et al.
(in prep.)







Validation on NM latitude surveys

1. Latitude surveys (vs Rc) every 11 yr at solar minimum
2. Use CR data at same epoch to find ¢
3. Check surveys with calculated count rates
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—Up to 10 GV, our yield gives best fit
—Other yield functions more or less OK as well (dispersion)
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